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Al AND BIOLOGY: ACCELERATING
DISCOVERY AND THERAPIES

SEATTLE INTERNATIONAL SYMPOSIUM
9-10 OCTOBER 2025 | SEATTLE, USA

P 3

SUMMIT ON ACCESS AND AFFORDABILITY IN STEM
CELL THERAPIES

20 MARCH 2026 | LOS ANGELES, USA
IN COLLABORATION WITH:

Broad Stem Cell
UCLA Research Center

......................
nnnnnnnnnnnnnnnnnnnn

¥ ISSCR UPCOMING PROGRAMS

ACCELERATING PSC-DERIVED CELL THERAPIES:
STARTING WITH THE END IN MIND

BOSTON INTERNATIONAL SYMPOSIUM
11-12 DECEMBER 2025 | BOSTON, USA

INS 3 montréal

ISSCR 2026 ANNUAL MEETING

THE GLOBAL STEM CELL EVENT
8-11 JULY 2026 | MONTREAL, CANADA

20 YEARS OF IPSC DISCOVERY:
A CELEBRATION AND VISION FOR THE FUTURE

KYOTO INTERNATIONAL SYMPOSIUM
20-22 OCTOBER 2026 | KYOTO, JAPAN

et e Resea rch and
Application, Kyoto University

IN PARTNERSHIP WITH: CR CiRA

CO-SPONSORED BY: .
JSRM

STEM CELLS IN DISEASE MODELING AND
DRUG DISCOVERY

SAN DIEGO INTERNATIONAL SYMPOSIUM
14-15 DECEMBER 2026 | SAN DIEGO, USA


https://www.isscr.org/upcoming-programs

2025 AWARDS

CONGRATULATIONS TO THE 2025 TRAVEL AWARD RECIPIENTS

RECIPIENTS OF TRAVEL AWARDS SUPPORTED BY THE 2025 ISSCR TRAVEL AWARD FUND

| SS C R INTERNATIONAL SOCIETY
& FOR STEM CELL RESEARCH

Anita Adami
Noura Aldous
Mohammad Alkhrayef
Maria Araya Sapag
Amar Azad
Dogantan Celik
Jungju Choi

Chieh Ju Chung
Katarina Cimborova
Marco Cortese
Miriana Dardano
Giorgia D'Ariano
Marlon Dias

Min Ding

Yali Ding

Pavel Docshin
Ekin Dogan

Anna Dowbaj
Gabiriel Elizalde
Rui Fan

Sarah Fernandes
Beatrice Gabbin
Rituparna Ghanty
Bruno Ghirotto
Jiaming Guo

Rina Hashimoto

Jarmila Herudkova

RECIPIENTS OF 2025 TRAVEL AWARDS SUPPORTED BY (¢

Rachel Battaglia
Matthew Dominguez
Richard Giadone

RECIPIENTS OF 2025 TRAVEL AWARD SUPPORTED BY SONY

Litao Chang

Tomoaiki Hirano
Florian Hubl
Cameron Hunt
William Johnston
Jonathan Jung
Sayaka Kayumi
Ahri Kim

Minji Kim

Minjun Kim
Yunhee Kim

Shay Kinreich
Vincent Knight-Schrijver
Tim Kohler

Melissa Kosovari
fAigo Lacunza
Chang Jie Mick Lee
Sieun Lee

Jinwoo Lee
Yunging Lin
Fangchen Liu
Yumei Luo

Paula Martos Salvo
Ken Ning

Maria Rosaria Nucera
Carolina Nunes
Lotta Oikari

Andrew Olander

Lily Guo
Giselle Kaneda

Eliana Lara Barba

Chuanxin Chen

Silvia Perez Casasus
Emma Pesu

Chaitra Sathyaprakash
Pragati Saxena
Emanuel Segal

Ana Serna-Valverde
Trisha Shanta

Asa Sherman

Clara Siebert

Monica Silveira Wagner
Liang-Yu Su

Yu Bo Yang Sun
YiSun

Irene Talon

Chenglei* Tian

Larissa Traxler
Tomohiko Umei
Maggie Wong
Jingdong Wu

Jingqgi Wu

Tianchi Xin

Huaigen Xu
Jie Xu

Lixia Zheng
Xuehao Zhu

Roni Sarel-Galily
Peiliang Wang

Satomi Furukawa
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RECIPIENTS OF THE 2025 ISSCR ZHONGMEI CHEN YONG AWARDS FOR SCIENTIFIC EXCELLENCE

Supported by Chen Yong and the Zhongmei Group, the ISSCR Zhongmei Chen Yong Awards recognize scientific excellence and economic

need for students and postdocs who submit abstracts and present at the ISSCR Annual Meeting.

Maria Azkanaz
Shahnaz Babaei Abraki

Yuka Milton

Umaiya Muzaffar

Liam Wilson

Shuntaro Yamada

Evgeny Bakhmet Ittetsu Nakajima Tatsuya Yamakawa
Alessandro Bellapianta Avital Pushett Shang Chih Yang
Oliver Bower Sarah Saietz Min Yang

Celine Bueds Norikazu Saiki Yao Yao

Divya Chandran Carlos Sainz Shubo Yuan
Giuseppe Cala Kagistia Hana Utami Ke Zhang

Laura Castilla-Vallmanya Elise Van Breedam Ying Zhang

Jose Agustin Cota Coronado
Kengo Matsuzawa
Cesar Merino

Panpan Mi

Siebe Van Calster
Yueqi Wang
Zhe Wang

Yunqgiangian Wen

Vladimir Zhemkov

Xing Zhen

THE 2025 ISSCR TRAVEL AWARD FUND WAS MADE POSSIBLE BY GENEROUS DONATIONS FROM:

Allen Institute for Cell Science

Keith Alm, ISSCR

Anonymous

Asgard Therapeutics

Jeffrey Beekman and University Medical
Center Utrecht

Bernd Bodenmiller

Shuibing Chen, Weill Cornell Medicine
Ting Chen

Lygia da Viega Pereira

Shuangshuang Du, ISSCR

Norris Ray Dunn

Fate Therapeutics

Jacob Hanna

Katsuhiko Hayashi

Meritxell Huch and Max Planck Institute of
Molecular Cell Biology and Genetics
Makiko Iwafuchi

Kym Kilbourne, ISSCR

Dmitri Kullmann

Elisa Laurenti

Gabsang Lee

Tenneille E. Ludwig

Lund Stem Cell Center

Matthias Lutolf

Neurona Therapeutics

Jennifer Nicolas
Hideyuki Okano

Li Pang

Malin Parmar

Thomas A. Rando, UCLA
Glori Rosenson, ISSCR
Hans Scholer

Arun Sharma

Mark Tomishima, BlueRock Therapeutics
Ludovic Vallier

Vertex Pharmaceuticals
Kai Xu

RECIPIENTS OF THE INNOVATION AND TECHNOLOGY COMMISSION OF HONG KONG GRANTS

The Innovation and Technology Commission of Hong Kong has provided support to the following local students and postdoctoral researchers
who submitted abstracts to the ISSCR 2025 Annual Meeting.

Xiaohong Cen Chaoyang Fan Yinjia Huang

Long Hei Chan Xiaohan Feng Ziqi Huang

Tsz Ching Indigo Chan Ying Feng Chloe Kan

Yiming Chao Zhen Feng Andrew Kinghorn
Dhvanii Chawla Yifan Fu Wai Hing Kung
Chun Hin Chen Sin-Yee Fung Hin Shing Lam

Ning Chen Sze Wai Fung Laalaa Hiu Tung Law

Pengyu Chen

Sanxing Gao

Chae won Lee

Shangsi Chen Ya Gao Man Ping Lee
Xiangke Chen Yanjie Guo Keith Kai Hung Leung
Yicong Chen Songlin He Chang Li
Ka Chun Cheung Weisi He Cun Li
Yee Lo Cheung Ruiyan Hou Jing Li
Man Chun Chiu Haoqing Hu Junzhi Li
Jingyu Cui Jiawei Hu Xiao Li
Qingwen Deng Jiawei Huang Xinyi Li
Qiaohui Du Shuting Huang Yan Li
Yuhan Duan Yingzhang Huang Yang Li
@ ISSCR
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Yunfan Li

Zhining Li
Revadee Liam-Or
Chao Liang
Junbo Liao
Jiacheng Lin
Jiayu Lin
Kangning Lin
Guopan Liu

Jiang Liu

Lu Liu

Qingqing Liu
Xueyan Liu

Ut Kei Lou
Wenjing Lu
Jeffrey Lui

Ying Lam Lui

Ho Yi Ma

Luyao Ma

Tianyi Ma

Zuyi Ma

Yajing Meng
Katie Tsz Yan Mok
Hoi Man Kevin Ng
April-Thi Thuy Nguyen
Chon Phin Ong
Chung Sze Or
Xiangyu Ouyang
Andrew Parkes
Shenyi Peng

Ya Qin

Qi Qiu

Syed Mushfiqur Rahaman
Shimiao Ren

Allan Renom

Degong Ruan
Hanzhang Ruan
Tianyuan Shi

Simon Chi-Chin Shiu
Mingna Sun

Sing Ting Tam
Timothy Theodore Ka Ki Tam
Vivian Tam

Wai Kit Tam

Daisylyn Senna Tan
Yonggi Tan

Tze Tung Tang

Zheng Yi Tay

Yin Tong

Hayley Wing Sum Tsang
Fuhui Andrea Tse
Lap Hang Tse

Darsh Arvindbhai Vaghani
Yutong Wan

Zhixin Wan

Chenxi Wang

Junjue Wang

Xiao Wang

Yu Hsuan Belle Wang
Yuwen Wang

Tin Lok Wong

Min Ju Wu

Tianming Wu

Shuxin Xiao

Si Xie

Yinou Xied

Nianbo Xu

Shao Xu

Wan Xu

Xiaolin Xu
Zihan Xu

Yiyi Xuan

Hao Yang
Muhua Yang
Sichen Yang
Yongting Yang
Iris Xiaoxue Yin
Yishu Yin
Sophronia Yip
Anna Xiaodan Yu
Hao Yu

Huajian Yu
Meiling Yu
Yifei Yu
Yangyang Yuan
Sarah Yue
Detao Zhang
Huan Zhang
Jing Zhang

Siqi Zhang
Yanmin Zhang
Yuanhao Zhang
Yuting Zhang
Yuxuan Zhang
Mengying Zhao
Jiachen Zheng
Jiayi Zheng

Min Zheng
Zhongyu Zheng
Meng Zhou
Pinghui Zhu
Yao Zhu

2025 ISSCR MERIT ABSTRACT AWARDS

The ISSCR recognizes outstanding abstracts with the ISSCR Merit Abstract Award. These awards are given to ISSCR Student and Postdoc

members who have submitted distinguished abstracts as judged by the ISSCR 2025 abstract reviewers. Award recipients will be recognized

in Plenary | on Wednesday, 11 June.

Anita Adami

Maria Araya Sapag
Maria Azkanaz
Rachel Battaglia
Celine Bueds
Giuseppe Cala
Marco Cortese
Jose Agustin Cota Coronado
Sarah Fernandes
Bruno Ghirotto
Tomoaki Hirano
Cameron Hunt

Jonathan Jung

Yunhee Kim

Jinwoo Lee

Sieun Lee

Paula Martos Salvo
Andrew Olander
Luisa Pinheiro
Norikazu Saiki
Chaitra Sathyaprakash
Ana Serna-Valverde
Asa Sherman

Irene Talon
Chenglei Tian
Maggie Wong

Jingdong Wu
Yicheng Wu
Tianchi Xin
Huaigeng Xu
Tatsuya Yamakawa
Min Yang
Yao Yao
Ying Zhang
Xing Zhen
Lixia Zheng
Xuehao Zhu
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2025 ISSCR AWARDS

The ISSCR Awards portfolio honors innovation and excellence in the field of stem cell research and regenerative medicine. The awards

recognize individual achievements at each career stage, as well as those demonstrating extraordinary public service.

ISSCR OUTSTANDING YOUNG INVESTIGATOR AWARD
Yonatan Stelzer, PhD
Weizmann Institute of Science, Israel

Sponsored by: N TIANQIAO
CHE_* &CHRISSY

INSTITUTE

PROGRAM & ABSTRACT BOOK
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ISSCR MOMENTUM AWARD g
Paola Arlotta, PhD —
Harvard University, USA Q
Sponsored by: <
. o
O BlueRock
ISSCR ACHIEVEMENT AWARD
Gordon Keller, PhD
McEwen Stem Cell Institute, University Health Network, Canada
e FU LM
|
ISSCR PUBLIC SERVICE AWARD
The 2025 award recognizes ISSCR committee, taskforce, and working group members who dedicate
tremendous talent and dedication to the ISSCR and its mission.
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INTERNATIONAL
SOCIETY FOR
STEM CELL
RESEARCH

NEW: ISSCR Continuing
Education Course

Stem Cell Medicine: From
Scientific Research to Patient Care

This activity is jointly provided by Harvard Medical
School and the International Society for Stem Cell Research. Learn More

Free & open access
Designed for healthcare providers

Essential topics including clinical trials, unproven treatments,
& patient communication

Earn AMA PRA Category 1 Credits™ & ANCC contact hours

Supported by Novo Nordisk, Vertex Pharmaceuticals,
BlueRock Therapeutics, and Bayer

HARVARD Harvard Medical School is accredited to provide continuing education for the health care team and desig-
nates this activity for AMA PRA Category 1 Credit™ and ANCC contact hours.

\i? MEDICAL SCHOOL



https://www.isscr.org/continuing-education-course

STEM CELL @ [SSCR For srem cert researc
REPORTS

FOR SCIENTISTS
BY SCIENTISTS

- Open access, peer reviewed.

« Articles, Short Reports, Reviews, and
Perspectives that advance the field.

« Reduced publication fees for ISSCR members.

Your support of Stem Cell Reports strengthens
the ISSCR’s global mission and outreach to
promote, educate and advocate for stem cell
research and its applications to human health.

X @StemCellReports #StemCellReports StemCellReports.cell.com

THE
STEM Join editor-in-chief of Stem Cell Reports, Janet Rossant, on

CELL The Stem Cell Report Podcast as authors go “beyond the
paper” and share new insights on their breakthroughs and
REPORT explore questions about the future of the field.

PODCAST GUESTS INCLUDE:

Hans Clevers, Douglas Melton, Masayo Takahashi, Hideyuki Okano, Fiona Watt, Magdalena
MD, PhD PhD MD, PhD MD, PhD DPhil Zernicka-Goetz, PhD

EXPLORE ALL EPISODES AT

thestemcellreport.buzzsprout.com



https://www.isscr.org/stem-cell-reports

PROGRAM AT A GLANCE

*all times are listed in Hong Kong Time (HKT)

WEDNESDAY, 11 JUNE

FRIDAY, 13 JUNE

8:30 AM -10:00 AM

10:00 AM - 10:30 AM

10:30 AM -12:15 PM

12:00 PM - 6:00 PM

12:30 PM - 1:30 PM

2:00 PM - 3:30 PM

4:00 PM - 6:00 PM

6:00 PM - 6:30 PM

Science Spotlight Sessions

Clinical Trial Updates Session
Refreshment Break

Plenary I: Presidential Symposium
Exhibit & Poster Hall Open
Innovation Showcases

Focus Sessions

Scientific Publishing Strategies Session
Welcome Reception & Poster Session |
Supported by: LUXA Biotechnology, Danaher

Corporation, Cell Regeneration, ThinkCyte,
PentaHibe by Pharmacosmos

Exhibit Hall Theater Talks
Meet-Up Hubs

One-on-One Partnering Appointments

Innovation Showcases

THURSDAY, 12 JUNE

8:30 AM -10:00 AM

10:00 AM - 10:30 AM

10:30 AM - 12:00 PM

12:00 PM - 6:00 PM

12:30 PM - 1:30 PM

2:00PM -3:30PM

3:00 PM - 6:00 PM

3:30 PM - 5:30 PM

4:00 PM - 6:00 PM

6:00 PM - 6:30 PM

Concurrent Track Sessions
Refreshment Break

Plenary Il
Sponsored by: Stem Cell Reports

Exhibit & Poster Hall Open
Innovation Showcases
Concurrent Track Sessions
Exhibit Hall Pub Crawl
Refreshment Break

Poster Session Il
Exhibit Hall Theater Talks
Meet-Up Hubs

One-on-One Partnering Appointments

Innovation Showcases

8:30 AM -10:00 AM

10:00 AM - 10:30 AM

10:30 AM - 12:00 PM

12:00 PM - 6:00 PM

12:30 PM - 1:30 PM

2:00 PM - 3:30 PM

3:30 PM - 5:30 PM

4:00 PM - 6:00 PM

Concurrent Track Sessions

Career Panel
Refreshment Break

Plenary Il
Sponsored by: Roche IHB

Exhibit & Poster Hall Open
Innovation Showcases
Concurrent Track Sessions
Refreshment Break

Poster Session 1l
Exhibit Hall Theater Talks
Meet-Up Hubs

One-on-One Partnering Appointments

Career Exploration Presentations

SATURDAY, 14 JUNE

9:30 AM - 11:00 AM

11:00 AM - 11:30 AM

11:30 AM - 12:30 PM

1:30 PM - 3:00 PM

Plenary IV

Sponsored by: BlueRock Therapeutics

Refreshment Break

Plenary V

Sponsored by: The Burroughs Wellcome

Fund

Plenary VI: Awards & Keynote Session
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INNOVATING
THE FUTURE

The Power Of Stem Cells
For Regenerative Medicine

10 JUNE 2025
10:00 am - 5:00 pm

Charles K. Kao Auditorium, Hong Kong Science
and Technology Park, Shatin, HK

& Biotechnology

INVITED SPEAKERS

4 Jose Silva Guangzhou Laboratory

Anna Blocki The Chinese University of Hong Kong
Lijian Hui Chinese Academy of Sciences
Stephanie Ma The University of Hong Kong
Arial Zeng Chinese Academy of Sciences
Yufang Shi Soochow University
Hongkui Deng Peking University
Martin Cheung The University of Hong Kong
Pentao Liu The University of Hong Kong
Kathy Lui The Chinese University of Hong Kong
Lorenz Studer Memorial Sloan Kettering Cancer Center
Nisa Leung Cypress Corporation

Da Liu CR-CP Life Science Fund

Allan Bradley T-Therapeutics

CO-ORGANIZERS
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https://forms.office.com/pages/responsepage.aspx?id=TrX5QnckukG_CXoNKoP_Cbk5YzYvhTxFvQEus8zheQlUN0RMMVdBMTVLNlBGVFA0V1ZQUkwxRUY0NC4u&origin=QRCode&qrcodeorigin=presentation&route=shorturl

Best Practices for the Development
of Pluripotent Stem Cell-Derived
Cellular Therapies

Best Practices for

the Development
of Pluripotent

Stem Cell-Derived
Cellular Therapies

A roadmap for translating stem cell- (=155
derived therapies, and detailed guidance %&@&
on overcoming key challenges in product [=]%3:

LEARN MORE

development and regulation.

@ | S S C R INTERNATIONAL SOCIETY
FOR STEM CELL RESEARCH



https://www.isscr.org/translational-best-practices

ISSCR 2025 EXHIBITOR LIST

3Brain AG

ACROBiosystems Group

Applitech Biological Technology Co., Ltd
ATCG Limited

Atelerix

Axion BioSystems

Baker Company

BiolnVision, Inc.

BioLamina

BioLegend

BioMedical EliteCell Corp.

BiomOrgan LTD

Biostar Technology

Bio-Gene Technology Ltd.

Bio-Techne China

bit.bio

Carl Zeiss

Cedars Sinai Biomanufacturing Center
Cedars Sinai Regenerative Medicine Institute
Cell Generation

Cell Press

CELLAMES

CellBios

Cellenion

CellFiber

CELLINK

CellVoyant Technologies Limited

Centre for Translational Stem Cell Biology
Corning Life Sciences China

CRYO H&l

Cytiva

Danaher

East-Mab Bio

Eppendorf

EXODUS BIO

FUJIFILM

Getinge Group Hong Kong Limited

Greenstone Biosciences, Inc.

HITACHI EAST ASIALTD

Hong Kong Science & Technology Parks Corporation
HUABIO

Human Cells Core for Translational Research (HCCTR)
ibidi GmbH

iCamuno Biotherapeutics Pty Ltd

Institute for Tissue Engineering and Regenerative
Medicine (iTERM), The Chinese University of Hong
Kong (CUHK)

Kuraray

LAB-A-PORTER LIMITED
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http://www.3brain.com
http://www.acrobiosystems.com
https://en.applitechbio.com
http://atcg.com.hk
http://www.atelerix.co.uk
http://www.axionbio.com
http://bakerco.com/ 
http://www.bioinvision.com
https://www.biolamina.com
http://www.biolegend.com
http://www.elitecellbio.com/
https://biomorgan.com
https://www.biostartechnology.com/
https://www.bio-gene.com.hk/
http://www.bio-techne.com
https://www.bit.bio/
http://www.zeiss.com/microscopy/en/home.html?vaURL=www.zeiss.com/microscopy
https://csbiomfg.com/ 
https://www.cedars-sinai.edu/health-sciences-university/research/departments-institutes/regenerative-medicine.html
https://cell-generation.com/
http://www.cell.com
https://cellames.com/
https://cellbios.com/
https://www.cellenion.com/
https://cellfiber.jp/en/
http://www.cellink.com
https://cellvoyant.com
http://www.hkstemcell.hk/
https://www.corning.com/worldwide/en/products/life-sciences.html
http://www.cryohi.com/en
http://www.cytiva.com
https://www.danaher.com/
http://en.eastmab.com
http://www.eppendorf.com
http://exodusbio.com
https://labchem-wako.fujifilm.com/europe/index.html
http://www.getinge.com/
http://www.greenstonebio.com
https://www.hitachi.com.hk/eng/index.html
https://www.hkstp.org/en/programmes/institute-for-translational-research
https://huabio.com
http://ibidi.com
https://icamunobio.com/
http://www.iterm.cuhk.edu.hk
http://www.iterm.cuhk.edu.hk
http://www.iterm.cuhk.edu.hk
https://www.kuraray.co.jp/microcarriers/en/
http://www.lab-a-porter.com

Light Innovation Technology Ltd

LKS Faculty of Medicine, The University of Hong Kong

Logomix, Inc.

Matrixome

MaxWell Biosystems

MDPI

MedChemExpress

Meteor Biotech

MGI

Miltenyi Biotec B.V. & Co. KG
MineBio Life Sciences Ltd.
Molecular Devices, LLC

Murata Manufacturing Japan
Mytos

Nippi, Incorporated
Novogene(HK) Limited
Novoprotein Scientific Inc.
Nuwacell Biotech & Shownin Biotech
OMNI Life Science GmbH + Co. KG
Proteintech Group Inc.

Qingdao Haier Biomedical Co., Ltd

Qingdao Raisecare Biological Technology Co., Ltd.

Quantum Scientific Instrument Trading

(Beijing) Co., Ltd.

Rohto Advanced Research Hong Kong

RoosterBio

Sartorius - Advanced Therapies Solutions
Shanghai IxCell Biotechnology Co., Ltd.
Sony Biotechnology Inc.

Sony Semiconductor Solutions

Stem Cell Podcast

STEMCELL Technologies Inc.

Suzhou Cellatopia Biotechnologies Co., Ltd.

The Company of Biologists

The Hong Kong University of Science and Technology

Thermo Fisher Scientific

TheWell Bioscience Inc.

Tomocube

Toyo Seikan Group Holdings,ltd.

Trince Bio

uBriGene (MA) Biosciences Inc.

Union Biometrica, Inc.

Wuhan Healthgen Biotechnology Corp.
Xcell Therapeutics

Yocon Biology Technology Company

Zhuhai BaSO Cell Sience & Technology Co., Ltd
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https://www.lit.com.hk/
http://www.med.hku.hk/en
https://logomix.bio
http://www.matrixome.co.jp/en/
http://www.mxwbio.com
https://www.mdpi.com/
http://www.medchemexpress.com/
http://meteorbiotech.com
http://en.mgi-tech.com/
http://www.miltenyibiotec.com
https://www.mine-bio.com/
http://www.moleculardevices.com
https://www.murata.com/
https://www.mytos.bio/
http://www.nippi-inc.co.jp/
https://www.novogene.com/amea-en
http://www.novoprotein.com
https://www.nuwacell.com/
https://www.shownin.com/
http://www.ols-bio.com
http://www.ptglab.com
https://www.haierbiomedical.com/cn?lang=zh_CN
http://www.qdraisecare.com/
https://www.qd-china.com
https://www.qd-china.com
https://arhk.rohto.com/
https://www.roosterbio.com/
https://www.sartorius.com/en
https://ixcellbio.com/en
http://www.sonybiotechnology.com
https://www.sony-semicon.com/en/
https://stemcellpodcast.com/
http://www.stemcell.com
http://www.cellatopia.com/
http://www.biologists.com
http://hkust.edu.hk/
https://www.thermofisher.com/us/en/home.html
http://www.thewellbio.com
https://tomocube.com/
http://www.tskg-hd.com/en/cellsolut/
http://www.trincebio.com
http://www.ubrigene.com
http://www.unionbio.com
https://www.oryzogen.net/
http://xcell.media/
http://www.yocon.cn
http://www.csbaso.com/

Cell Regeneration IF: 4.0

CN 31-2197/Q2 #12/31 in CELL & TISSUE ENGINEERING (Q2)
EISSN 2045-9769 ISSN 2097-3411 # 87/205 in CELL BIOLOGY (Q2)

A fully Open Access journal officially affiliated
with the Chinese Society for Cell Biology (CSCB),
aims to provide a worldwide platform for
research on stem cells and regenerative
biology to develop basic science and to foster

its clinical translation. o B @

Cell Regeneration welcomes your submission!
No publication fee: Article processing charges are currently covered by CSCB for all authors

We welcome reports on novel discoveries, theories, methods, technologies,
and products in the field of stem cells and regenerative research.

- Indexes in PubMed, Scopus, DOAJ, Embase and ESCI

- Equitable, effective, and efficient peer reviews

- Editorial decisions made by scientists

- Powerful multiple media channels for promoting papers

The Lineage and Plasticity of Adult Stem/Progenitor Cells
Leading editors: Dr. Shengda Lin, Dr. Gufa Lin and Dr. Jing-Wei Xiong

Neural Protection, Repair and Regeneration
Leading editors: Dr. Fengquan Zhou and Dr. Saijilafu

Cell Reprogramming
Leading editors: Dr. Tao Zhong, Dr. Li Wang and Dr. Li Qian

Recent collection Learn more about us

Subcellular Structures in Ei s X @ CellRegeneratil

Wound Response, Repair K] @ cCellRegeneration
and Regeneration

WeChat


https://cellregeneration.springeropen.com

THURSDAY, 12 JUNE | 3:00 PM - 6:00 PM

The ISSCR will host an Exhibit Hall Pub Crawl from 3:00 PM — 6:00 PM on Thursday, 12 June in the Exhibit & Poster Hall. Enjoy a
complimentary beverage and/or snack from participating exhibitors as you connect with exhibitors, colleagues, and friends!

Participating Exhibitors:

- Axion BioSystems at Booth #1503
- BioLamina at Booth #1003

« Bio-Techne China at Booth #2107

« Rohto Advanced Research Hong Kong at Booth #912

The ISSCR 2025 Exhibit Hall Theater is located toward the center of
Exhibit & Poster Hall, 3BCDE, Level 3 in the Hong Kong Convention
and Exhibition Center (HKCEC).

WEDNESDAY, 11 JUNE

FUNCTIONAL CHARACTERIZATION OF COMPLEX
IPSC-DERIVED NEURAL MODELS: NEW TOOLS FOR
ORGANOIDS, SPHEROIDS, AND ORGAN-ON-CHIP
PLATFORMS

Presented by: Axion BioSystems, Inc.

Complex human iPSC-derived cell models (e.g., spheroids,
organoids, and organ-on-chip devices) are drastically changing
neurological disorder research and therapeutic development.
Compared to traditional methods, these advanced three-
dimensional (3D) models are more physiologically relevant and
provide a closer representation of the human brain. To characterize
the functional activity of these models, scientists are increasingly
relying on live-cell analysis platforms such as high-throughput
Maestro MEA and Al-driven Omni imaging. These powerful tools
provide deep insights into human biology, across various stages and
applications—from generating cell lines and 3D models to modeling
diseases and screening potential therapeutics. This talk will provide
an overview of how these technologies work together through
Axion’s Connected Lab, as well as new solutions tailored to label-
free functional assessment of advanced iPSC-derived models.

PRESENTER:
Austin Passaro, Axion BioSystems, Inc, USA

FATEVIEW™": AI-POWERED, NON-DESTRUCTIVE ‘LIVE’
CELL ANALYTICS AND CELL FATE FORECASTING

Presented by: CellVoyant Technologies Ltd

Visualizing and characterizing cell proliferation and differentiation
dynamics is paramount to unravel developmental biology
mechanisms and design efficient strategies for cell therapy
development. Methods like immunohistochemistry or single-cell
‘omics provide only endpoint cell state data without real-time
insights. Conversely, genetically-encoded fluorescent reporters
yield real-time data but are complex and lengthy to implement and
restricted in applicability. FateView™ is a novel online App designed
specifically for biologists. It combines live-cell imaging with
advanced computer vision and artificial intelligence to track, predict
and quantitate cell characteristics and differentiation dynamics
non-invasively at single-cell resolution. Researchers can upload
microscopy images into FateView™’s intuitive interface and access
interactive, predictive, quantitative readouts quickly, effortlessly and
without interrupting experiments or sacrificing samples, saving time,
cost, and speed of decisions in cell selection, differentiation, drug
screening and more.

FateView™ empowers biologists to:

« Obtain complex cell characterization currently achievable only by
multiple molecular assays

Measure critical quality attributes and differentiation variability
across cell lines

Predict future cell characteristics and obtain insights to improve
target cell derivation

We will showcase these features using hPSCs, cardiac progenitors
and RPE cells as exemplars. Accelerate your discoveries and cell
therapy development. Experience the future of cell fate analytics —
try FateView™ today!

PRESENTERS:
Rafael Carazo Salas, CellVoyant Technologies Ltd, UK
Adel Benamara, CellVoyant Technologies Ltd, UK
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http://www.axionbio.com
https://cellvoyant.com
https://cellvoyant.com
https://cellvoyant.com

HIGH-THROUGHPUT APPROACH TO IMAGING AND
SORTING 3D CELL CULTURES, SPHEROIDS, AND
ORGANOIDS

Presented by: Union Biometrica, Inc

Large particle flow cytometers from Union Biometrica provide
automation for the analysis and dispensing of intact cell clusters.
Cells growing in clusters communicate with each other and behave
differently than cells grown as monolayers or in suspension.

Many cell types will naturally form cell clusters when given the
opportunity. These organoids and spheroids are believed to more
closely recapitulate a normal physiological state. Research using
stem cell clusters, organoids, tumor spheres and other types of 3D
cultures are important biological systems for the discovery of signals
responsible for normal development as well as the abnormal disease
states. The COPAS Vision instrument can characterize these sample
types with measurements typical of flow cytometry, like size, optical
density, and fluorescence. In addition, the COPAS Vision collects
brightfield images of the cell clusters during analysis. The COPAS
Vision instrument provides automation for unbiased analysis,
handling of large numbers of cell clusters, and dispensing of these
sample types in a multiwell plate format. This approach can be used
to characterize populations of organoids and organoid bodies of
various types. Dispensing to wells of multiwell plates provides an
approach to using these 3D cultures in large scale biological assays
and screens.

PRESENTER:
Rock Pulak, Union Biometrica, Inc., USA

THURSDAY, 12 JUNE

HIGHLY EFFICIENT AND AUTOMATED SINGLE-CELL
CLONING OF HIPSCS UTILIZING THE POWER OF
AUTOMATION & Al

Presented by: iotaSciences

Gene-editing in combination with induced pluripotent stem cells
(iPSCs) has provided a powerful opportunity to accelerate human
disease modelling and drug discovery. However, among gene-
editing workflows, single-cell cloning remains the most challenging
bottleneck according to “50% of researchers in a recent survey.
While existing high-throughput cell sorting and isolation techniques
offer the benefit of automated single-cell seeding, they are often too
harsh on cells and do not offer comprehensive automation, such as
cell feeding and harvesting of clones. iotaSciences’ Cloning Platform
XT offers a complete single-cell cloning solution. The system utilizes
platform-specific miniature culture chambers, requiring <1 microlitre
of culture medium to grow single cells into verified clonal cultures.
Ultra-gentle cell and fluid handling maximizes cell viability and
achieves market-leading cloning efficiencies, while Al-powered
monoclonality assessment and image capture capabilities provide a
fully documented workflow.

PRESENTER:
Jonathan Whitchurch, iotaSciences, UK

A SERUM-FREE, CHEMICALLY DEFIED WORKFLOW
SOLUTION FOR THE DEVELOPMENT &
MANUFACTURING OF CELL-BASED THERAPEUTIC
PRODUCTS

Presented by: BioLegend

Cell therapy has emerged as a promising approach of leveraging
the potential of living cells to treat a variety of diseases such

as Cancer, Autoimmune diseases, and Neurological disorders.
Expansion and/or differentiation of cells with the right therapeutic
profiles, in a consistent and safe manner, requires the use of defined
cell isolation, culture and handling reagents manufactured under
GMP conditions. One major cause of variability is serum or serum-
derived component, with its undefined composition. The presence
of undefined reagents can lead to the inability to reproduce results
between labs and stop the progression from discoveries to clinical
applications. Here we introduce critical GMP-grade, serum-free
ancillary reagents such as magnetic bead-based cell isolation kits,
xeno-free media for both immune (T & NK) & stem/progenitor cells
as well as chemically defined cryopreservation solution specially
designed for therapeutic development & manufacturing. Our
development work has allowed us to gain in depth knowledge of
the impact of each component in primary cell biology, allowing us at
BioLegend to provide custom tailored solutions. The development
of defined reagents provides a smooth transition and reproducibility
between research and clinical development.

PRESENTER:
Jessie Ni, BioLegend, USA
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https://www.unionbio.com/
https://www.unionbio.com/
https://iotasciences.com/
https://www.biolegend.com/?gad_source=1&gclid=EAIaIQobChMIhbfK6NDIjAMV8EX_AR3wlDNKEAAYAiAAEgKHCfD_BwE

THE ROAD TO SCALABLE MANUFACTURING:
CHALLENGES AND INNOVATIONS

Presented by: InnoCellular Tech, a subsidiary of Applitech Biological
Technology Co., Ltd.

Mesenchymal stem cells (MSCs) hold immense promise in
regenerative medicine due to their immunomodulatory and
therapeutic potential. However, transitioning from laboratory
research to large-scale manufacturing presents significant
challenges, including maintaining cell quality, consistency,

and scalability. Stirred-tank bioreactors (STRs), such as those
developed by Applitech, provide a scalable and controlled
platform for MSC expansion, addressing these challenges while
ensuring reproducibility and efficiency. This talk will highlight the
use of Applitech's STR systems for MSC manufacturing, focusing
on key process parameters such as media optimization using
InnoCellular’s proprietary MesenPlify™ media and dynamic control
of culture conditions. These strategies ensure the preservation of
MSC functionality and therapeutic properties during scale-up. By
leveraging the advantages of STR technology and optimized media
formulations, this approach enables efficient and reproducible
production of high-quality cells. This advancement aims to meet
the growing demands of clinical applications, paving the way for
scalable and cost-effective cell-based therapies.

PRESENTER:
Sam Tsz Wing, /InnoCellular Tech, a subsidiary of Applitech
Biological Technology Co., Ltd., Singapore

MYTOS IDEM: A FLASK-BASED AUTOMATION
PLATFORM, TO MOVE FAST FROM LAB TO
MANUFACTURING

Presented by: Mytos

PSC-derived therapies face existential scaling challenges: manual
cell production is too expensive, and requires 100s of trained
scientists to get to enough patients. But teams waste years trying
to get their manual 2D process working in bioreactors - usually
resulting in failure. Mytos iDEM enables existing 2D processes

to scale with 10x less labour, and 2.5x less Grade B cleanroom
space. CCO Ignacio Willats will share how regmed teams can solve
scalability early, by rapidly transitioning their flask-based process to
Mytos iDEM within a handful of runs.

PRESENTER:
Ignacio Willats, Mytos, UK

FATEVIEW™: Al-POWERED, NON-DESTRUCTIVE ‘LIVE’
CELL ANALYTICS AND CELL FATE FORECASTING

Presented by: CellVoyant Technologies Ltd

Visualizing and characterizing cell proliferation and differentiation
dynamics is paramount to unravel developmental biology
mechanisms and design efficient strategies for cell therapy
development. Methods like immunohistochemistry or single-cell
‘omics provide only endpoint cell state data without real-time
insights. Conversely, genetically-encoded fluorescent reporters
yield real-time data but are complex and lengthy to implement and
restricted in applicability. FateView™ is a novel online App designed
specifically for biologists. It combines live-cell imaging with
advanced computer vision and artificial intelligence to track, predict
and quantitate cell characteristics and differentiation dynamics
non-invasively at single-cell resolution. Researchers can upload
microscopy images into FateView™’s intuitive interface and access
interactive, predictive, quantitative readouts quickly, effortlessly and
without interrupting experiments or sacrificing samples, saving time,
cost, and speed of decisions in cell selection, differentiation, drug
screening and more.

FateView™ empowers biologists to:

Obtain complex cell characterization currently achievable only by
multiple molecular assays

Measure critical quality attributes and differentiation variability
across cell lines

Predict future cell characteristics and obtain insights to improve
target cell derivation

We will showcase these features using hPSCs, cardiac progenitors
and RPE cells as exemplars. Accelerate your discoveries and cell
therapy development. Experience the future of cell fate analytics —
try FateView™ today!

PRESENTERS:
Rafael Carazo Salas, Cel/Voyant Technologies Ltd, UK
Adel Benamara, CellVoyant Technologies Ltd, UK
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https://cellvoyant.com/

CAREER EXPLORATION
PRESENTATIONS

FRIDAY, 13 JUNE

Career Exploration presentations will take place in the Exhibit Hall Theater and will feature short, 5-15 min presentations from companies
seeking to recruit from ISSCR’s talented community.

5:20 PM - 5:25 PM CAREER EXPLORATION WITH NUWACELL BIOTECH & SHOWNIN BIOTECH

5:30 PM - 5:35 PM CAREER EXPLORATION WITH SCHOOL OF LIFE SCIENCE AND TECHNOLOGY, SHANGHAITECH UNIVERSITY

SUBMIT YOUR RESEARCH FOR A 2025
ISSCR INTERNATIONAL SYMPOSIUM

Al & Digital Biology PSC-Derived Therapy
Symposium Symposium

9-10 October 2025 11-12 December 2025
Seattle, USA Boston, USA

Abstract Submission Abstract Submission
Deadline: 9 July 2025 Deadline: 10 September 2025

Learn more at

isscr.otg/gpgqmipg-prqgg_ms S S C R

|
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https://www.isscr.org/upcoming-programs
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Wechat Twitter

Cell Research Cell Discovery

Editor-in-Chief: Lin Li
Executive Chief Editor: Chenqi Xu
Published in association with Center for Excellence in

Molecular Cell Science, Chinese Academy of Sciences and the
Chinese Society for Cell Biology

Cell Research

Cell Research is a premium international life science journal with a broad
scope in basic molecular and cell biology. The journal publishes original
research results that are of unusual significance or broad conceptual or
technical advances in all areas of life sciences, as well as authoritative
reviews and sharply focused research highlights. The journal aims to
provide a highly visible platform for the publishing of best research in the
field, alternative to venues such as Cell, Nature, and Science.

www.nature.com/cr

Editor-in-Chief: Lin Li
Executive Chief Editor: Chenqi Xu

Cell Discovery

)

Cell Discovery is an open access international journal that
publishes results of high significance and broad interest in all
areas of molecular and cell biology. The basic bar of acceptance
is comparable to the major sister journals of Cell/Nature/Science.
It is established in 2015 as a sister journal of Cell Research.

www.nature.com/celldisc

Featured Papers

10 Donor MHC-specific thymus vaccination allows for immunocompatible
allotransplantation
Cell Research (2025) 35:132—-144; https://doi.org/10.1038/s41422-024-01049-5

Reducing functionally defective old HSCs alleviates aging-related phenotypes in old
wAlE recipient mice
wiyt  Cell Research (2025) 35:45-58; https://doi.org/10.1038/s41422-024-01057-5

GeneCompass: deciphering universal gene regulatory mechanisms with a
#20i  knowledge-informed cross-species foundation model
gtt. Cell Research (2024) 34:830—845; https://doi.org/10.1038/s41422-024-01034-y

iEl Past, present, and future of cell replacement therapy for parkinson’s disease: a novel
#4 emphasis on host immune responses
ait; Cell Research (2024) 34:479-492; https://doi.org/10.1038/s41422-024-00971-y

NR5A2 connects zygotic genome activation to the first lineage segregation
i in totipotent embryos
sai:  Cell Research (2023) 33:952-966; https://doi.org/10.1038/s41422-023-00887-z

SPRINGER NATURE



https://www.nature.com/cr/

WEDNESDAY, 11 JUNE | 2:00 PM - 3:30 PM

TOOLS FOR BASIC AND APPLIED STEM CELL BIOLOGY
Organized by: Stem Cell COREdinates

Supported by: STEMCELL Technologies and Thermo Fisher Scientific
Hall 3G, Level 3

Stem Cell COREdinates (www.COREdinates.org) is an international consortium of human pluripotent stem cell-focused cores that share
expertise with protocols, reagents, and technological advancements to establish “best practices”. We work in coordination with the European
Network for Stem Cell Core Facilities (https://coreustem.eu/). In our Focus Session, we have selected presentations covering a number of
different areas of expertise including organoids, gene editing, disease modeling, GMP manufacturing and biobanking.

2:00 PM - 2:05 PM Wenli Yang, University of Pennsylvania, USA
WELCOME AND OVERVIEW

2:05PM-2:19 PM Chong Li, Chinese Institute for Brain Research (CIBR), China
DECODING NEURODEVELOPMENTAL DISORDERS THROUGH SINGLE-CELL FUNCTIONAL GENOMICS IN BRAIN
ORGANOIDS

2:19 PM - 2:33 PM  Stefan Semrau, New York Stem Cell Foundation, USA
USING THE NYSCF BIOBANK TO DISCOVER GENETIC LOCI ASSOCIATED WITH EMBRYOGENESIS

2:33PM - 2:47PM Kimberly Snyder, STEMCELL Technologies Inc, Canada
LEVERAGING AUTOMATION FOR LONG-TERM SINGLE CELL PASSAGING TO EVALUATE THE IMPACT OF eTeSR™
MEDIUM ON GENETIC STABILITY IN HUMAN PLURIPOTENT STEM CELLS

2:47 PM - 3:01PM  Dhruv Sareen, Cedars-Sinai Biomanufacturing Center, USA
ENHANCING ASSAY DEVELOPMENT & CELL BANK CHARACTERIZATION FOR GMP IPSC MANUFACTURING

3:01PM - 3:15 PM Zhe Zhang, Shenzhen Bay Laboratory/Thermo Fisher Scientific, China
HIGH THROUGHPUT IMAGING OF CARDIAC ORGANOID IN DRUG TESTING

3:15PM - 3:29 PM  Xiaoxia Cui, Washington University in St. Louis, USA
UNBIASED, WHOLE-GENOME DETECTION OF MULTI-KILOBASE DONOR INTEGRATIONS BY LOCK-SEQ

3:29 PM - 3:30 PM  Xiaoxia Cui, Washington University in St. Louis, USA
CLOSING REMARKS

ADVANCING CELL-REPLACEMENT THERAPY FOR NEUROLOGICAL DISORDERS: OVERCOMING BARRIERS
AND EXPLORING OPPORTUNITIES

Organized by: Novo Nordisk
Theater 1, Level 1

Research into cell therapy treatment options for neurological disorders has progressed greatly in recent years, such that we now have multiple
first-in-human trials across a range of conditions. There is an opportunity to use the experiences and knowledge from these trials to further
inform the trials of the future. In this focus session we will visit the current state of clinical trials in cell therapy for neurological disorders,
identify learnings from past trials, and explore future prospects. An expert faculty will discuss advances and learnings from cell-replacement
therapy trials in amyotrophic lateral sclerosis, Parkinson’s disease and spinal cord injury, and discuss considerations for future trials. The
session will culminate in a faculty panel discussion with an audience Q&A session.

2:00 PM - 2:05 PM Clive Svendsen, Cedars-Sinai, USA
WELCOME AND INTRODUCTION

2:05 PM - 2:25 PM Clive Svendsen, Cedars-Sinai, USA
THE STATE OF CURRENT CLINICAL TRIALS IN CELL THERAPY FOR NEUROLOGICAL DISORDERS AND LEARNINGS
FROM THE PAST

2:25 PM - 3:00 PM  Malin Parmer, Wallenberg Neuroscience Center and Lund Stem Cell Center Lund University, Sweden
INSIGHTS FROM TRANSEURO AND STEM-PD: GUIDANCE FOR FUTURE RESEARCH AND TRIAL STRATEGIES
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3:00 PM - 3:20 PM  Hideyuki Okano, Keio University, Japan
STEM CELL THERAPY FOR SPINAL CORD INJURY: BARRIERS AND CHALLENGES
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https://www.coredinates.org/
https://www.stemcell.com/
https://www.thermofisher.com/gr/en/home.html
http://www.COREdinates.org
https://coreustem.eu/
https://www.novonordisk.com/

3:20 PM - 3:30 PM Clive Svendsen, Cedars-Sinai, USA
Malin Parmer, Wallenberg Neuroscience Center and Lund Stem Cell Center Lund University, Sweden
Hideyuki Okano, Keio University, Japan
EXPERT DISCUSSION AND Q&A

LEVERAGING OPEN-SOURCE IMAGE-BASED EXPERIMENTAL AND COMPUTATIONAL TOOLS TO INVESTIGATE
DYNAMIC STEM CELL STATES

Organized by: Allen Institute for Cell Science
Hall B, Level 1

The Allen Institute for Cell Science aims to understand the ways multicellular systems organize, behave, and transition between cell states.
We integrate experimental and computational approaches across multiple levels—from molecules to tissues—to develop models that explain
and predict cell behavior in human induced pluripotent stem cell (hiPSC) systems. All of the resources and tools generated in pursuit of this
mission are shared openly with the scientific community. During this session, Allen Institute team members will present ongoing scientific
projects using these tools to investigate changes in state of hiPSC derived endothelial cells exposed to shear stress, changes of state during
the formation of 2D vs 3D structures in hiPSCs, and the use of neural networks to extract meaningful features in 3D microscopy data. In
addition, Soah Lee from Sungkyunkwan University will present the use of our recent set of hiPSC derived disease cell line collections for
cardiomyopathy. Finally, Sadao Ota from the University of Toyko will share the application of a recent Representation Learning framework to
quantify interpretable measurements or representations of intracellular structures. The Allen Institute for Cell Science tools and resources
shared in this session are openly available at our website allencell.org.

2:00 PM - 2:10 PM Ru Gunawardane, Allen Institute for Cell Science, USA
WELCOME AND INTRODUCTION TO THE ALLEN INSTITUTE FOR CELL SCIENCE

2:10 PM - 2:25 PM  Soah Lee, Sungkyunkwan University, South Korea
MODELING HUMAN CARDIAC DEVELOPMENT AND DISEASE IN VITRO: INSIGHTS FROM IPSCS, ENGINEERING,
AND COLLABORATION

2:25 PM - 2:40 PM  Becky Zaunbrecher, Allen Institute for Cell Science, USA
LIVE-CELL MICROSCOPY & QUANTIFICATION TO STUDY CELL STATE TRANSITIONS IN HIPSC-DERIVED
ENDOTHELIAL CELLS

2:40 PM - 2:55 PM Leigh Harris, Allen Institute for Cell Science, USA
ADHERENT HIPSC LUMENOIDS: A ROBUST 3D PLATFORM FOR BRIDGING CELLULAR DYNAMICS AND
MULTICELLULAR ORGANIZATION

2:55 PM - 3:05 PM Gideon Dunster, Allen Institute for Cell Science, USA
INTERPRETABLE REPRESENTATION LEARNING FOR 3D MULTI-PIECE INTRACELLULAR STRUCTURES USING POINT
CLOUDS

3:05 PM - 3:20 PM  Sadao Ota, The University of Tokyo, Japan
3D IMAGE ANALYSIS OF POOLED MULTICELLULAR SYSTEMS.

3:20PM -3:30PM  QUESTIONS

THE FUTURE OF CELL THERAPIES IN PARKINSON’S DISEASE

Organized by: BlueRock Therapeutics and Bayer Pharmaceuticals
Theater 2, Level 1

Parkinson’s disease affects more than 8.5 million people worldwide and is the second most common neurodegenerative disease, after
Alzheimer’s disease. Current pharmacotherapeutic strategies for treating Parkinson’s disease motor symptoms include augmenting dopamine
levels in the brain through dopamine agonists, enhancing dopamine bioavailability, or limiting levodopa degradation. However, these
treatments are associated with motor complications, including the development of dyskinesias and narrowing of the therapeutic window, and
adverse effects such as exacerbation of non-motor symptoms. Further, these therapies do not address the loss of dopaminergic neurons;
thus, there remains a critical need for novel therapies for Parkinson’s disease. The transplantation of dopaminergic neuronal cells into the
putamen is an innovative strategy for restoring dopaminergic function in the brains of people with Parkinson’s disease. In this session, we

will discuss the advancements in surgical techniques involved in the delivery of cell therapies in the brain. We will also discuss emerging data
from the first-in-human phase 1 trial of bemdaneprocel, an hESC derived allogenic, dopaminergic progenitor cell therapy.

Amit Rakhit, BlueRock Therapeutics, USA
WELCOME AND INTRODUCTIONS

Andrew Evans, The Royal Melbourne Hospital, Australia
THE UNMET NEED IN PARKINSON'S DISEASE: WHERE WE ARE TODAY

Lorenz Studer, Memorial Sloan Kettering Cancer Institute, USA
ON THE HORIZON: CLINICAL ADVANCES IN CELL THERAPY FOR PARKINSON'S PATIENTS

Q&A AND CLOSING REMARKS ISSER
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https://alleninstitute.org/division/cell-science/?gad_source=1&gclid=CjwKCAjw47i_BhBTEiwAaJfPpmIhNQxvrP8lT27WlihZHrxDtX85KXYienuxgFYBAQKMe_dqaRpVDRoCUIAQAvD_BwE
https://www.bluerocktx.com/
https://www.bayer.com/en/pharma/pharmaceuticals
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INNOVATION SHOWCASES

WEDNESDAY, 11 JUNE

12:30 PM - 1:00 PM

ADVANCING NEUROLOGICAL AND RETINAL RESEARCH WITH GENETICALLY DIVERSE
HUMAN IPSC-DERIVED CELLULAR MODELS

Presented by: STEMCELL Technologies Inc.

Hall 3F, Level 3

Human induced pluripotent stem cell (hiPSC)-derived models provide physiologically relevant,
reproducible platforms for modeling neurological and retinal diseases and advancing drug discovery.
STEMCELL Technologies has developed a panel of diverse, genetically characterized, diverse
hiPSC lines manufactured under ISSCR research standards, including disease-specific variants
such as APOE ¢4/e4, APP KM670/671NL (Alzheimer’s disease), and ABCA4 knockout (Stargardt
disease). This session presents characterization data for differentiated models derived from our
healthy control hiPSC lines, including forebrain neuron precursor cells (demonstrating
electrophysiological activity, synaptic connectivity, and region-specific marker expression),
astrocytes (exhibiting mature functional marker profiles), and retinal pigment epithelial (RPE) cells
(demonstrating cellular polarization, barrier integrity, and phagocytic activity). Learn how these
differentiated cells and organoids, generated using optimized STEMdIiff™ protocols, accelerate
research by providing physiologically relevant, ready-to-use models with diverse genetic
backgrounds. Discover how STEMCELL'’s platforms enable precise disease modeling, efficient drug
screening, and detailed mechanistic studies.

PRESENTER:
Andrew Gaffney, STEMCELL Technologies Inc., Canada

1:05 PM - 1:30 PM

RAPIDLY GENERATING FUNCTIONAL FOREBRAIN NEURONS FROM HUMAN PLURIPOTENT
STEM CELLS USING AN NGN2 mRNA-LNP PLATFORM

Presented by: STEMCELL Technologies Inc.

Hall 3F, Level 3

Differentiating human pluripotent stem cells (hPSCs) into neuronal cells is a crucial step in
neurological research. While lentiviral delivery of the transcription factor neurogenin-2 (NGN2) is
widely used to accelerate this process, it comes with challenges such as genomic integration risks,
variability, and labor-intensive steps. In this talk, we introduce an integration-free, mRNA-lipid
nanoparticle (LNP) system designed for the efficient and reproducible generation of highly pure
neurons: STEMdiff™-TF Forebrain Induced Neuron Differentiation Kit. Attendees will learn how this
method enables rapid neuron differentiation with high purity and functional maturation, promotes
sustained synaptic activity, simplifies workflows, and reduces common challenges associated with
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viral methods. With functional characterization confirming this system’s capability to generate
physiologically relevant forebrain neurons, researchers can access a reliable platform for drug
discovery. Join us to discover how STEMdiff™-TF can accelerate your neuronal research while
providing a user-friendly approach to hPSC differentiation.

PRESENTER:
Robert Judson, STEMCELL Technologies Inc., Canada

12:30 PM — 12:55 PM

BREAKTHROUGH STRATEGIES USING NOVEL REAGENTS IN MASS PRODUCTION WITH
IPSC EXPANSION & DIFFERENTIATION

Presented by: FUJIFILM

Hall 3G, Level 3

The optimized protocols for expansion and differentiation of iPS cells on a small laboratory scale are
subject to extreme degradation against target cell yield and its stability between when scaled up to
full-scale production. It is desirable to develop methodology for equivalent performance in mass
production with scale-up. In particular, cell death in the early phase of iPS expansion (after cell
seeding to initiation of cell division) and in the early induction phase of differentiation (first step of
induction from undifferentiated state) are considered to impact the yield and its batch-to-batch
variability of the target differentiated cells. Here, | will present breakthrough strategies using novel
reagents that improve yield and stability in mass cell production.

PRESENTER:
Masahiro Kino-oka, Osaka University, Japan

1:00 PM - 1:30 PM

TECHNOLOGICAL STRATEGY FOR REALIZING THE PRODUCTION REVOLUTION OF
DIFFERENTIATED CELLS DERIVED FROM IPSCS USING BOTULINUM HEMAGGLUTININ
Presented by: FUJIFILM

Hall 3G, Level 3

Although the potential of iPSCs to differentiate into various cell types has shown great application
promise in regenerative medicine, variation in differentiation efficiency and low reproducibility
significantly limit their practical application. Here, | will introduce a novel culture strategy for
generating synchronous iPSC-derived differentiated cells using botulinum hemagglutinin (HA). This
approach is not only a simple and efficient way to increase iPSC homogeneity, but also a
synchronous differentiation method to produce target cells during multistep differentiation. HA may
play an important role as a tool for culture stabilization because it can improve the robustness of the
differentiation process of various differentiated cell types such as hepatocytes, pancreatic
progenitors, cardiomyocytes, neural progenitors, and retinal pigment epithelial cells.

PRESENTER:
Mee-Hae Kim, Osaka University, Japan

31


https://labchem-wako.fujifilm.com/europe/index.html
https://labchem-wako.fujifilm.com/europe/index.html

 ILLUMINATING 5o~

'M’ THE UNIVERSITY OF HONG KONG.

*THE FUTURE sarsae

LR
THE HONG KONG:

R = HONG KONG, 11 - 14 JUNE

12:30 PM - 1:30 PM
SCALABLE FEEDER-FREE IN VITRO DIFFERENTIATION OF STEM CELL-DERIVED NK CELLS
Presented by: ACROBiosystems

Theater 2, Level 1

Immuno-oncology cell therapies have gained significant attention, with natural killer (NK) cells
emerging as a promising candidate due to their innate ability to target tumors through cytotoxicity
and immune activation. NK cells uniquely infiltrate solid tumor microenvironments, destroy malignant
cells, and recruit other immune components. Despite this potential, clinical adoption remains limited
by challenges in reliably sourcing and expanding functional NK cells. Peripheral blood-derived NK
cells constitute only 10-15% of lymphocytes and are difficult to isolate at therapeutic scales, while
existing NK cell lines lack critical Fc receptors, necessitating alternative sources like pluripotent stem
cells (PSCs). Traditional PSC differentiation methods, however, face variability in expansion rates,
purity, and functionality, compounded by reliance on feeder cells that introduce contamination risks
and regulatory hurdles. To address these limitations, this study establishes a serum- and feeder-free
platform for scalable NK cell production from PSCs. By employing GMP-compliant reagents and
stage-specific cytokine regimens, the protocol generated 96.33% CD3-CD56+ NK cells within 35
days. Rigorous quality control at each differentiation phase ensured consistent cell phenotype and
function, with final products demonstrating robust tumor-killing activity. The elimination of animal-
derived components and feeder layers not only enhances safety but also standardizes
manufacturing, enabling large-scale production. This closed-system approach provides a blueprint
for automated, GMP-ready workflows, overcoming critical bottlenecks in off-the-shelf NK cell therapy
development for cancer immunotherapy.

PRESENTER:
Tianfu Zhang, ACROBiosystems, China

12:30 PM — 1:30 PM

SUCCESSFUL 2D-TO-3D TRANSITION IN MSC BIOPROCESSING: BRIDGING BENCHTOP
SCALE TO CLINICAL MANUFACTURING

Presented by: Sartorius - Advanced Therapies Solutions

Hall B, Level 1

Mesenchymal Stem/Stromal Cells (MSCs) have significant therapeutic potential but require large-
scale manufacturing for clinical applications. Traditional 2D static culture methods are unsustainable
at scale and require manual operations. Successful transition from 2D to 3D microcarrier-based
Stirred Tank Reactor (STR) expansion is an important step toward fulfilling the commercial demand
of clinical grade MSC:s. In this study, we demonstrate how a small-scale static culture was
transitioned to a suspension-based culture at 2L and then subsequently scaled up to 30L. Join this
presentation to learn:

e Transition from 2D static culture to 3D suspension-based culture using a xeno-free media

e Successful scale-up of the expansion process to 30L scale using an STR

e Maintain consistent phenotypic characterization, immunosuppressive function, and

karyotypic stability of cells across different scales

PRESENTER:
32
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Rukmini Ladi, Sartorius, USA

6:00 PM — 7:00 PM

THE STEM CELL PODCAST PRESENTS: ADVANCING REGENERATIVE MEDICINE WITH
CHEMICALLY INDUCED PLURIPOTENT STEM CELLS

Presented by: The Stem Cell Podcast

Hall 3F, Level 3

Join the Stem Cell Podcast for a special live episode at ISSCR 2025 featuring Dr. Hongkui Deng, a
leader in the field of cellular reprogramming. Dr. Deng will discuss his groundbreaking work on
chemically induced pluripotent stem cells (CiPSCs) and their potential in regenerative medicine. The
conversation will highlight a recent first-in-human study involving the transplantation of CiPSC-
derived islets into a patient with type 1 diabetes, marking a major milestone for stem cell-based
therapies. Attend the show to explore the science behind CiPSCs, the challenges of bringing this
approach to the clinic, and what the future holds for personalized regenerative treatments.

PRESENTERS:
Daylon James, Weill Cornell Medical College, USA

Arun Sharma, Cedars-Sinai Medical Center, USA
Hongkui Deng, Peking University, China
Candice S.Y. Liew, Reprogenix Bioscience, China

6:00 PM - 6:30 PM

PRECLINICAL EVALUATION OF AUTOLOGOUS IPSC-DERIVED MIDBRAIN DOPAMINERGIC
PROGENITORS FOR PARKINSON’S DISEASE, UX-DA001

Presented by: Shanghai Unixell Biotechnology Co., Ltd

Hall C, Level 1

UniXell has developed an autologous iPSC-derived midbrain dopaminergic progenitors (mDAPSs) for
Parkinson’s disease, UX-DA0O1, which have been cleared for FIH trial by the National Medical
Products Administration in China and FDA. Here the preclinical data will be presented, including
establishment of clinical-grade induced pluripotent stem cells (iPSCs) from patients, manufacturing
of mDAPs, GLP-compliant toxicity study, biodistribution and tumorigenicity evaluation.Notably, we
achieved high in vivo mDA neuron yields across batches derived from multiple patients, with more
than 50% of the human cells in the graft positive for TH (DA neuron marker), accounting for more
than 20% of the number of transplanted cells, at 6 months post-grafting. Most of these DA neurons
are positive for EN1, a classical midbrain marker. These in vivo outcomes demonstrate the high
efficiency and robustness of our new differentiation protocol, bolstering the feasibility of personalized
cell therapy for numerous patients with PD. An efficacy study confirmed that the transplanted cells
mediated full dopamine level restoration in the grafted striatum (by microdialysis coupled with HPLC)
and behavioral recovery in a mouse model of PD. Furthermore, the parkinsonian non-human
primates receiving mDAP transplantation exhibited behavioral improvements accompanied with
strong DA activity in positron emission tomography.

PRESENTER:
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Shanzheng Yang, Shanghai Unixell Biotechnology Co., Ltd, China

6:00 PM —6:30 PM

THE TRANSITION TO CHEMICALLY DEFINED, ANIMAL-ORIGIN-FREE MEDIA FOR SAFE AND
SUSTAINABLE CELL THERAPY MANUFACTURING

Presented by: Xcell Therapeutics Inc.

Hall 3G, Level 3

In modern cell therapy manufacturing, the transition from serum-based culture systems to chemically
defined, animal-origin-free (AOF) media has become essential to ensure enhanced safety,
reproducibility, and regulatory compliance. Conventional use of fetal bovine serum (FBS) presents
significant challenges, including the risk of xenoantigen exposure, heightened immunogenicity, and
ethical and environmental concerns. Specifically, FBS introduces foreign proteins such as Neu5Gc
and extracellular vesicle (EV) contaminants, which may lead to immune rejection and compromise
therapeutic efficacy. Technological advancements now enable the use of chemically defined media
that achieve equivalent or superior cell proliferation without reliance on animal-derived components,
thereby minimizing variability and contamination risks. Xcell Therapeutics' CellCor CD AOF media
exemplifies these advances, demonstrating superior consistency, reduced immunogenicity, and
suitability for clinical and industrial applications. It supports not only traditional two-dimensional
cultures but also emerging technologies such as 3D cell culture, organoid development, extracellular
vesicle production, and bioprinting. Transitioning to AOF, chemically defined systems is no longer an
option but a necessity to advance safe, ethical, and sustainable regenerative medicine. Through
collaborative innovation, we aim to lead the future of cell and gene therapies by providing reliable,
high-quality media solutions tailored to evolving scientific and clinical needs.

PRESENTER:
Hyungtaek Jeon, Xcell Therapeutics Inc., South Korea

6:00 PM - 6:30 PM

PLURIPOTENCY FOR THE PLANET: A GLOBAL CALL TO ADVANCE STEM CELL
TECHNOLOGY FOR BIODIVERSITY

Presented by: Revive & Restore

Hall A, Level 1

With the sixth mass extinction crisis looming, Revive & Restore is assembling a network of
passionate stem cell scientists and reproductive biotechnologists to advance stem cell technology
for wild species. Following on from a catalytic meeting in 2023, this collective issued a global call to
the research community to prioritize the development of pluripotent stem cell technology across the
evolutionary tree. In late 2024, the Applied Stem Cell Conservation Fund launched an international
request for proposals, seeking bold breakthroughs in reprogramming, in vitro gametogenesis,
embryo models, disease mitigation, and innovations in biobanking. The response exceeded
expectations—spanning six continents and over 100 species, demonstrating that this field is primed
and poised to grow. Revive & Restore now invites ISSCR 2025 Hong Kong participants to learn
about the outcome of this landmark award, and to discover our strategy for catalyzing stem cell
technology to save species from extinction.
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PRESENTER:
Ashlee Hutchinson, Revive & Restore, Australia

6:00 PM —6:30 PM

EPIGENETICALLY CORRECTED REPROGRAMMING FOR IPS CELL-DERIVED THERAPIES
AND DISEASE MODELING

Presented by: i(Camuno Biotherapeutics Pty Ltd

Hall B, Level 1

iCamuno Biotherapeutics is an innovative biotechnology company advancing the frontier of induced
pluripotent stem (iPS) cell therapies, focusing on immunology and regenerative medicine. We
harness proprietary epigenetically corrected cell reprogramming technologies, Al-driven
differentiation platforms, precise gene editing tools, and GMP-compliant cell manufacturing
capabilities to deliver groundbreaking therapeutic solutions. Our sophisticated target identification
and disease modeling platforms enhance the precision and effectiveness of treatment strategies by
providing deeper insights into complex diseases. Driven by multidisciplinary expertise and a
commitment to scientific excellence, iCamuno accelerates the development and translation of
cutting-edge stem cell-based therapies, effectively addressing significant clinical challenges and
improving patient outcomes in immunology and regenerative medicine.

PRESENTER:
Matthew McCormack, iCamuno Biotherapeutics Pty Ltd, Australia

THURSDAY, 12 JUNE

12:30 PM — 1:30 PM

ROBUST PROTOCOL FOR DIFFERENTIATION OF HUMAN PLURIPOTENT STEM CELLS TO
IMMUNE CELLS TO SUPPORT THE DEVELOPMENT OF CELL THERAPIES

Presented by: STEMCELL Technologies Inc.

Hall 3F, Level 3

Allogeneic stem cell-based immunotherapy manufacturing requires reliable large-scale protocols to
produce high-quality immune cells totaling up to 1.5 x 1079 cells per dose. The high cost of
optimization and manufacturing challenges often hampers the development of such protocols In this
talk, we present a robust suspension culture protocol for scalable differentiation of human pluripotent
stem cells (hPSCs) to CD34+ hematopoietic stem and progenitor cells (HSPCs). With high-volume
culture in mind, the seed, feed, and harvest steps were optimized in 2 mL cultures and then scaled
up to 100 mL, where multipotent HSPCs were generated at more than 1.0 x 10*6 CD34+ cells per 1
mL culture volume. HSPCs were then differentiated to T, NK, and B cells using specialized
differentiation culture systems. This protocol provides a path to scalable manufacturing of high-
quality hPSC-derived immune cells.
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PRESENTER:
Diana Golubeva, STEMCELL Technologies Inc., Canada

12:30 PM - 1:30 PM

ADVANCING IPSC WORKFLOWS TO PAVE THE WAY FOR AUTOLOGOUS MANUFACTURING
IN THE CLOSED SYSTEM CLINIMACS PRODIGY®

Presented by:Miltenyi Biotec B.V. & Co. KG

Hall 3G, Level 3

In the first part of the talk, Dr. Sebastian Knébel from Miltenyi Biotec will present solutions to
enhance iPSC workflows from patient material to iPS-derived differentiated cells using the closed
CliniMACS Prodigy Adherent Cell Culture process. He will highlight applications for dopaminergic
cells, endothelial cells, MSCs, and MSC-derived EVs, along with tools for cell culture and
characterization. In the second part, Prof. Yoshida from the CiRA Foundation will discuss
advancements in iPSC production for clinical applications. The foundation has generated and
supplied 27 HLA homozygous, 3 HLA genome-edited, and 2 Sendai virus vector-produced iPSC
lines for clinical use, with several trials underway or planned globally. He will review their
development, originally using manual culture methods, and their status nearly a decade after
release. The focus will then shift to autologous iPSCs, which minimize immune rejection, but manual
production presents challenges such as high costs, long production times, donor variability, and
quality control. To address these, the team is automating the iPSC production process in a closed
system. Using the CliniMACS Prodigy system, they have developed a process to generate
approximately 1x107 iPSCs from 20 mL of blood in three weeks. The talk will highlight progress
toward fully automated iPSC manufacturing.

PRESENTERS:
Sebastian Knoébel, Miltenyi Biotec, Germany
Shinsuke Yoshida, CiRA Foundation, Japan

12:30 PM - 1:30 PM

REDEFINING NEUROPSYCHIATRIC DISEASE MODELS WITH STEM CELLS AND NEXT-
GENERATION ELECTROPHYSIOLOGY

Presented by: MaxWell Biosystems

Hall A, Level 1

Neurological and psychiatric disorders remain the leading cause of illness and disability worldwide,
posing a major challenge to global health. In response, the field is rapidly evolving driven by
transformative tools such as induced pluripotent stem cell (iPSC)-derived 2D and 3D models, which
offer unprecedented opportunities to study disease mechanisms and identify therapeutic targets.
Next-generation high-density microelectrode arrays (HD-MEASs), as provided by the MaxOne and
MaxTwo platforms, offer a powerful, non-invasive method for investigating neural morphology,
maturation, connectivity, and functional dynamics in both healthy and disease-specific iPSCs-
derived models. In this Innovation Showcase, we will be joined by leading researchers to spotlight
the power of next-generation electrophysiology in advancing neuropsychiatric disease modeling.
Together, we will explore how HD-MEAs are enabling detailed functional characterization of diverse
neuron subtypes providing further insights into signaling pathways driving neuronal fate. In addition,
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novel cutting-edge electrophysiological strategies to study gene dysfunctions linked to psychiatric
conditions will be presented.

These approaches are not only reshaping how we model complex brain disorders, but also
accelerating progress toward more precise therapies.

PRESENTERS:

Jen Pan, Broad Institute of MIT and Harvard, USA
Hsiu-Chuan Lin, ETH Zurich, Switzerland

Marie Obien, MaxWell BioSystems, Switzerland
Zhuoliang Li, MaxWell BioSystems, Switzerland

12:30 PM - 1:30 PM

EXPLORING THE APPLICATION OF DETERMINISTICALLY PROGRAMMED HIPSC-DERIVED
CELLS TO ADVANCE EARLY-STAGE DRUG DISCOVERY

Presented by: bit.bio

Hall C, Level 1

In drug discovery, researchers need reliable, ready-to-use human cell models that deliver
reproducible results at every stage of the workflow. Join experts as they present data on the
application of bit.bio’s deterministically programmed human iPSC-derived ioCells across key drug
discovery stages. Through case studies and real-world applications, you will learn how these cells
and the associated protocols support workflows in target identification, assay development, disease
modelling, and toxicology.
Key learning points:
e Discover quick and easy generation of gene knockouts and CRISPR screens for target ID
and validation in human iPSC-derived neurons and microglia using CRISPR-Ready ioCells
e Learn about assay development in neuroinflammation and demyelinating diseases using
neuronal and glial co-cultures
e Explore rapidly maturing, consistent human iPSC-derived disease models for
neurodegenerative disorders such as Huntington’s and Alzheimer’s disease
e See data for predicting drug-induced liver injury in toxicology studies with new human iPSC-
derived liver models

PRESENTERS:
Ann Bryne, bit.bio, UK
Gianmarco Mastrogiovanni, bit.bio, UK

12:30 PM - 1:30 PM

FROM RESEARCH TO REALITY: TRANSFORMING REGENERATIVE MEDICINE AND
FERTILITY

Presented by: BioLamina

Hall B, Level 1

How do advancements in stem cell research shape the future of regenerative medicine, particularly
in women'’s reproductive health? Ensuring the reliability and effectiveness of stem cell-based
therapies is key to developing safer applications for both research and clinical use. This session
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delves into groundbreaking work in the field from Fredrik Lanner’s research on human embryonic
stem cells to Gameto’s innovations in fertility treatments. Their discoveries highlight how scientific
progress in stem cell biology and ovarian function can open new doors for reproductive and
regenerative medicine. Addressing challenges such as cellular integrity and function is essential to
improving therapeutic outcomes. Join us to explore the latest advancements in stem cell science
and fertility research and how they are paving the way for the future of medicine.

PRESENTERS:

Fredrik Lanner, Karolinska Institute, Sweden
Christian Kramme, Gameto, USA

Bruna Paulsen, Gameto, USA

Ferran Barrachina, Gameto, USA

6:00 PM — 6:30 PM

GENO-WRITING™: THE IPSC GENOME ENGINEERING ENGINE FOR TOMORROW'’S CELL
THERAPY

Presented by: Logomix

Hall B, Level 1

Human induced pluripotent stem cells (iPSCs) offer transformative potential for disease modeling
and regenerative medicine, but current genome engineering tools lack the scale, speed, and
precision required for clinical applications. Our proprietary platform, Geno-Writing™, overcomes
these limitations by enabling:

(1) bi-allelic and precise modification of endogenous loci up to 100 kb, and

(2) stable integration and expression of up to 12 transgenes in human iPSCs within two

months.

This capability for rapid, large-scale genomic rewriting sets a new benchmark in iPSC engineering.
As a proof of concept, we are developing iPSC-based therapies for Type 1 Diabetes, addressing two
key challenges:
(1) Immune tolerance — Geno-Writing™ allows selective deletion of HLA genes at the native
locus, avoiding the functional drawbacks and immune risks of conventional methods like
B2M or CIITA disruption.
(2) B cell differentiation — Using our proprietary gene prioritization algorithm, we identified
and precisely knocked out key regulators, significantly improving 3 cell yield and insulin
secretion from iPSCs.

These results demonstrate Geno-Writing™ as a robust and versatile platform for creating next-
generation, allogeneic iPSC-derived cell therapies.

PRESENTER:
Yasunori Aizawa, Logomix Inc., Japan
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FRIDAY, 13 JUNE

12:30 PM — 1:30 PM

ADVANCING ORGANOID MODELS: INTRODUCING NEW CAPABILITIES FOR INTESTINAL
AND HEPATIC RESEARCH

Presented by: STEMCELL Technologies Inc.

Hall 3F, Level 3

Epithelial organoid cultures have transformed in vitro modeling, providing predictive, physiologically
relevant models for drug discovery and disease research. In this presentation, we introduce
innovative media products and tools designed to overcome current limitations and make organoids
more practical and informative research models. IntestiCult™ Plus Organoid Growth Medium
enables researchers to generate intestinal organoids that contain a balanced cell population of
proliferative cells and highly differentiated cells—without sacrificing expansion rates. STEMdiff™
Hepatic Organoid Media provide a robust platform for generating, expanding, and differentiating
hepatic organoids from hPSCs, eliminating reliance on primary tissue. Additionally, we present novel
culture tools designed to optimize epithelial organoid workflows, improving consistency and imaging
capability to maximize the impact and efficiency of your organoid-based research.

PRESENTER:
Riya Sharma, STEMCELL Technologies Inc., Canada
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SPEAKER ABSTRACTS

Wednesday, June 11, 2025

PLENARY I: PRESIDENTIAL SYMPOSIUM
10:30 AM - 12:15 PM
GRAND HALL, LEVEL 3

THE PRESENT AND FUTURE OF GENE THERAPIES FOR INBORN ERRORS OF
IMMUNITY

Booth, Claire, Infection, Immunity and Inflammation Department, UCL Great Ormond Street
Institute of Child Health, UK

This session delves into groundbreaking advancements in gene therapies, focusing on the
hematopoietic stem cell (HSC) system. Topics include gene addition and editing techniques,
including CRISPR/Cas9 and prime editing, and their applications in treating genetic diseases
affecting the blood, central nervous system (CNS), skeletal systems, and more. This session
will also cover emerging in vivo gene therapy strategies targeting HSCs and immune cells, as
well as the regulatory, accessibility, and economic challenges associated with these advanced
therapies.

MONOAMINES, MITOCHONDIA, AND MOOD
Vaidya, Vidita A., Biological Sciences, Tata Institute of Fundamental Research, India

Monoamines are phylogenetically ancient molecules that predates the evolution of the nervous
system, that were likely co-opted to function as neurotransmitters. Serotonin and
norepinephrine retain “pre-nervous” trophic-factor actions influencing development and growth,
while exerting pleiotropic neurotransmitter effects on diverse brain functions and behavior.
Monoamines are speculated to exert antioxidant-like actions; however, their influence on the
energy producing organelle, mitochondria, and on a neuron’s stress buffering capacity remains
poorly understood. Mitochondrial function is essential to fulfill substantial neuronal metabolic
demands, maintain excitability, and facilitate synaptic transmission. Mitochondria serve as key
signaling platforms, coupling metabolic status to mitochondrial dynamics, biogenesis and
function, and influence neuronal metabolism, intracellular signaling, and synaptic plasticity.
Mitochondrial biogenesis is an adaptive mechanism that responds to cellular energetic
demands and oxidative insults, and can promote neuronal viability. We hypothesized that
monoamines in keeping with their putative trophic and antioxidant-like actions, may serve as
upstream modulators of mitochondria in neurons and thus influence stress buffering. In my talk
I will discuss work that demonstrates that serotonin, via the serotonin2A receptor, and
norpeinephrine via the Beta2 adrenoceptor enhance mitochondrial biogenesis in rodent cortical
and hippocampal neurons respectively, increase mitochondrial function, respiratory capacity,
and ATP generation. These intriguing effects arise via recruitment of master modulators of
mitochondrial biogenesis, the sirtuin SIRT1, and the transcriptional coactivator PGC-1q, that
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are strongly implicated in metabolic control and longevity. This link between monoamines,
bioenergetics, and neuronal survival provides a new framework for how monoaminergic
signaling impacts stress responses, both at a cellular and organismal level.

ENSURING GLOBAL ACCESS TO ADVANCED THERAPIES
Pepper, Michael S., Institute for Cellular and Molecular Medicine, SAMRC Extramural Unit for
Stem Cell Research and Therapy, University of Pretoria, South Africa

Exciting developments in the field of advanced therapies have raised the hopes of many who
suffer from serious and incurable diseases, as well as those who deliver these services in the
hope of improving the quality of life of those they serve. All elements of the value chain are
implicated: from teaching and learning, to basic and clinical research, to the generation of
intellectual property and the entrepreneurial activities that ensue. With the patient’s wellbeing
as the final goal, careful consideration of each element of the value chain and the translation of
research findings into services and products will help us to deliver on the hope we have
created. However, a transdisciplinary approach is required to navigate the complexities of this
field. Sustainable success requires rigorous adherence to ethical principles and careful
monitoring of risk versus benefit. The pace of scientific progress frequently exceeds the ability
of the law to keep pace, and a lack of harmonization across jurisdictions adds to the complexity
of the field. Our ancestry from the African continent reminds us that we share a common
heritage. It is therefore incumbent on us to ensure that no-one is left behind or excluded from
accessing the exciting possibilities that continue to emerge in the field of advances therapies.
Genetic diversity in sub-Saharan Africa is amongst the highest in the world, and this impacts on
many facets of healthcare in the region. It also provides unparalleled opportunities for research
and development. Importantly, this diversity reminds us that a one-size-fits-all approach may
not be appropriate, and that this needs to be factored in to our work if we are to ensure that
access is equitable.

Funding Source: South African Medical Research Council; National Research Fund; National
Health Laboratory Services Research Trust.

SUSTAINABLE RETINAL CELL THERAPY
Takahashi, Masayo, Vision Care Inc. and Kobe City Eye Hospital, Ritsumeikan University,
Japan

Since the autologous transplantation of iPS cells in 2014, we have attempted to develop a
standard treatment for retinal pigment epithelial (RPE) cell transplantation. We changed the
formulation of RPE cells from sheets and suspensions to strips to improve safety and efficacy,
which was not predicted by animal studies. In 2017, clinical studies of allogeneic transplantation
confirmed that immune responses can be controlled with local steroids alone if HLA
mismatches are avoided, and this lead to a pipeline using HLA minimal KO iPS cells. After
these clinical studies, we will move on to a track called “advanced medicine” in Japan: since
RPE transplantation is a surgical treatment, using this system in parallel with clinical trials will
allow us to involve expert surgeons at from early stage, allowing us to provide better treatment
and avoid unnecessary surgeries. One of the challenges in making a standard cell therapy is
cell production and technology transfer to CDMOs. We have transferred implicit technology to a
humanoid robot to validate culture techniques and enable stable cell processing. Furthermore,

41



~ ILLUMINATING 7

2 THE UNIVERSTTY OF HONG KONG.

- *THEFUTURE 2=

LE L]

L & HONG KONG, 11 - 14 JUNE

to provide good treatment, it is necessary to prepare the entire treatment, not just the cell
products. We are preparing a patient candidate registration system under the ophthalmology
society and a patient selection system through expert meetings. Regarding cost sharing, private
insurance is available for advanced medical treatment in Japan. We will discuss strategies for
standard “surgical” treatment.

Thursday, June 12, 2025

ANIMAL MODELS OF REGENERATION
8:30 AM - 10:00 AM
HALL C, LEVEL 1

OUT OF THE TANK APPROACHES TO PROMOTE NEURAL REPAIR
Mokalled, Mayssa H., School of Medicine, Washington University, USA

The Mokalled Lab aims to elucidate evolutionarily conserved mechanisms of neural
regeneration, and to develop zebrafish-inspired interventions to promote neural repair in
mammals. Adult zebrafish possess an elevated regenerative capacity and lack the anti-
regenerative complications displayed after mammalian nervous system injuries. Our studies
aim to uncover pro-regenerative neuronal and glial cell identities and mechanisms in highly
regenerative zebrafish, and employs cell fate reprogramming to reconstruct analogous cell
states and functions in poorly regenerative mammals.

PRE-EXISTING STEM CELLS REGENERATE SKELETAL MUSCLE DE NOVO IN THE
SUPER-HEALING LIZARD TAIL

Almada, Albert Ernesto, Orthopaedic Surgery and Stem Cell Biology and Regenerative
Medicine, University of Southern California, USA

Soni, Kartik, Orthopaedic Surgery and Stem Cell Biology and Regenerative Medicine,
University of Southern California, USA

Lozito, Thomas, Orthopaedic Surgery and Stem Cell Biology and Regenerative Medicine,
University of Southern California, USA

One of the greatest mysteries in regenerative biology is why certain vertebrate species like fish,
amphibians, and reptiles have “Super-Healing” abilities—rapidly rebuilding complex tissues
after traumatic injury—whereas humans have more limited regenerative capacity. Here, we
discuss our progress towards establishing the green anole lizard (Anolis carolinensis) as a new
vertebrate model for studying the super-regenerative properties of skeletal muscle. First, we
demonstrate that green anoles regenerate adult skeletal muscle tissue de novo within 3 weeks
after tail amputation and that the regenerating myofibers re-grow to ~50% of the original tail
muscle after 70 days, highlighting their remarkable ability to rapidly regenerate large amounts
of muscle tissue from scratch. Second, using electron microscopy, immunohistochemical (IHC)
staining, and single-cell RNA-Sequencing (scRNA-Seq), we identified a pre-existing, PAX7-
expressing cell population that resides under the basal lamina of resting myofibers and
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expresses a transcriptional signature (including Myf5 and MyoD) that is similar to mammalian
adult muscle stem cells (MuSCs). Third, leveraging scRNA-Seq along with Fluorescence
Activated Cell Sorting (FACS), we identified a surface marker, Calcitonin receptor (CalcR), that
positively selects for a population of lizard muscle progenitor cells that is >50% PAX7-positive
and robustly expands in number and efficiently makes myofibers ex vivo. Lastly, using an injury
time-course (0, 14, 21, 24, 70 days post amputation) and a newly developed cell transplantation
model system to track lizard PAX7+ MuSCs in vivo, we found that PAX7+ cells from the original
tail get recruited into the regenerating blastema (Day 14) and then expand and differentiate into
newly formed skeletal muscle several weeks later (Day 21-28). Altogether, we discovered a
highly regenerative lizard MuSC population that may hold the code for rebuilding skeletal
muscle de novo in humans.

RETINOIC ACID REGULATES K+ CHANNEL ACTIVITY VIA RCAN2 TO SCALE THE SIZE
OF DEVELOPING AND REGENERATING ZEBRAFISH APPENDAGES

Sun, Yi, ShanghaiTech University, China

Jiang, Xiaowen, ShanghaiTech University, China

Zhang, Kun, ShanghaiTech University, China

Wang, Sen, ShanghaiTech University, China

Xiong, Tianlong, ShanghaiTech University, China

Yan, Xin, ShanghaiTech University, China

Antos, Christopher, ShanghaiTech University, China

All organs require the coordinated growth of stem and progenitor cells to scale to the correct
proportions with the body. We describe how an electrophysiological mechanism using K+-leak
channels is integrated into molecular mechanisms to control the proportions of entire
anatomical structures. Using the zebrafish pectoral fin bud as a model for early vertebrate
fin/limb development, we observed coordinated decreases in endogenous intracellular K+
levels in all embryonic tissues during bud outgrowth and observed that the K+-leak channel
Kcnk5b is expressed in the mesenchyme of the developing fin bud during its outgrowth.
Overexpression of Kcnk5b was sufficient to increase the size of the entire anatomical structure
by enhancing the transcription of several morphogens (fgf10, fgf8, shh and aldh1a2) as this
channel decreased intracellular K+ levels. Because these morphogens are part of an embryonic
fin/limb bud developmental program that is conserved from fish to human, these results indicate
that this electrophysiological scaling mechanism is conserved among all vertebrates. We also
observed that overexpression of Kcnk5b in just a few cells led to broader decreases in
intracellular K+ levels in distant cells in the fin bud that lack increased Kcnk5b activity, which
indicates that mechanisms that control Kcnk5b activity can broadly decrease intracellular K+
levels throughout the fin bud and coordinately control the growth of cells in the entire structure.
Retinoic acid (RA) is a hormone morphogen that can increase limb proportions, and we found
that it decreased intracellular K+ in all bud tissues. We subsequently found that RA up-
regulated regulator of calcineurin (rcan2) in the buds and that rcan2 overexpression was
sufficient to decrease intracellular K+ as well as to enhance growth of the entire buds.
Conversely, knockout of rcan2 increased intracellular K+ and decreased scaling. We also found
that Rcan2’s ability to scale was dependent on Kcnk5b, since the knockout of Kenk5b
prevented Rcan2-induced decreases in intracellular K+ and Rcan2-enhanced proportional
growth. We observed similar results in regenerating adult fins. Together, these results provide a
previously unknown mechanism for how RA can regulate a specific K+-leak channel via Rcan2
to adjust the size of the fin buds.
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Funding Source: ShanghaiTech University and National Science Foundation of China.

MITOCHONDRIAL DYNAMICS GOVERN WHOLE-BODY REGENERATION THROUGH
STEM CELL PLURIPOTENCY AND MITONUCLEAR BALANCE

Lei, Kai, School of Life Sciences, Westlake University, China

Pan, Xue, Westlake University, China

Zhao, Yun, Westlake University, China

Li, Yucong, Westlake University, China

Mitochondrial dynamics and metabolism play a pivotal role in development and wound repair.
However, their precise roles in large-scale tissue regeneration remain largely unclear.
Planarians, with their exceptional regenerative capabilities, provide an invaluable model to
investigate this process. Our research has unveiled that the knockdown of the mitochondrial
fusion gene, opa1, negatively affects both tissue regeneration and the pluripotency of stem
cells. Intriguingly, the regeneration defects caused by opa1 knockdown can be mitigated by
concurrently knocking down the mitochondrial fission gene, drp1, which partially restores the
balance of mitochondrial dynamics. Moreover, we have uncovered that Mito low stem cells
exhibit an enrichment of pluripotency due to their fate choices at earlier stages. Transcriptomic
analysis has illuminated the delicate mitonuclear balance in metabolism and mitochondrial
proteins in regeneration, controlled by mitochondrial dynamics. These findings, which highlight
the significance of maintaining mitochondrial dynamics in the context of large-scale tissue
regeneration, have recently been published. While we have made progress in this direction,
there are still numerous questions left to explore. We aim to delve deeper into the signals and
cellular behaviors within the animals to gain insights that could have implications for the
initiation of tissue regeneration. We look forward to presenting our past and ongoing efforts to
unravel the complexities of mitochondrial dynamics and metabolism for tissue regeneration in
the coming meeting.

INHIBITION OF LYSOZYME2 IN ENDOCARDIAL CELLS PROMOTES RAPID RECOVERY
OF NON-REGENERATIVE HEARTS

Zhang, Hui, Chinese Academy of Medical Sciences, China

Adult mammalian hearts are incapable of regeneration following injury. Here, we observed
aberrantly high expression of Lysozyme 2 (Lyz2) in mouse hearts at both local injury sites and
at remote zones, with sustained Lyz2 expression conspicuous in endocardial cells of non-
regenerative hearts. We demonstrate that LYZ2 functions as an injury-specific, positive
regulator of lysosomal degradation capacity that mediates (pathogenic) degradation of the
extracellular matrix. We observed cardioprotection upon disrupting LYZ2/LYZ function in mice
and in a human endomyocardium experimental model. Harnessing these insights, we show that
both Lyz2 KO and pharmacological inhibition of lysosomal degradation confer rapid functional
recovery in injured non-regenerative hearts. Thus, targeting a remote injury response in non-
cardiomyocyte cell type rapidly promotes post-MI recovery of non-regenerative hearts.

INSIGHTS INTO SHARED AND DISTINCT MECHANISMS IN SALAMANDER LIMB AND
HUMAN FINGERTIP REGENERATION
Sandoval-Guzman, Tatiana, Technische Universitdt Dresden, Germany
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Regeneration has been regarded as a feature limited to a number of species or developmental
stage. In mammals, regeneration is attributed to scarless healing during development, and to
even more limited regenerative capacity in childhood. This is the case for human fingertip
regeneration, inaccurately reported as occurring only in children. In this study, we have
analyzed the injured fingertips of 22 patients ranging from infants to old adults. Using a non-
occlusive silicone finger cap, wounds fluids were collected at several intervals and analyzed by
mass spectrometry. The injuries were clinically assessed revealing four typical clinical phases.
Proteomic data correlated to these phases and highlighted processes previously observed in
animal models, and also significant differences. A critical question remains, why in mammals
only the distal tip of appendages possesses the capacity to regenerate? In salamanders,
although capable of regenerating at any axial point of the limb, we have found differences in
mechanisms according to the position of the injury; including tissue remodeling, cell cycle
length and marker expression. Building a comprehensive understanding of how the site of an
injury influences appendage regeneration, will significantly shape our interventions in human
healing.

METABOLIC UNDERPINNINGS OF STEM CELLS
8:30 AM - 10:00 AM
HALL B, LEVEL 1

METABOLIC REGULATION OF LIVER REGENERATION
Ding, Qiurong, Shanghai Institute for Nutrition and Health, Chinese Academy of Sciences,
China

The mammalian liver displays robust regenerative capabilities under healthy conditions, a
process compromised in metabolic disorders like fatty liver disease. In an effort to elucidate the
underlying mechanisms, we developed an in vivo liver CRISPR screening methodology to
uncover novel regulatory factors. Complementing this approach, comprehensive omic studies
were conducted on both healthy and fatty livers during the regeneration process. Through our
investigations, we identified MIER1 (mesoderm induction early response 1) as a pivotal
epigenetic modulator that orchestrates the intricate interplay between lipid dynamics and cell
cycle gene expression during liver regeneration, with notable dysregulation observed in fatty
liver contexts. Importantly, depletion of MIER1 in hepatocytes significantly enhances
regeneration in fatty liver-afflicted animals. Furthermore, our exploration of cell-cell interactions
during liver regeneration unveiled aberrant hepatocyte-endothelial cell connections in fatty liver
settings during regeneration, exhibiting distinct zonal regulations. Restoring the functional
interplay between hepatocytes and endothelial cells also emerges as a promising avenue for
enhancing regeneration in fatty liver conditions.

METABOLIC PROGRAMMING OF EMBRYONIC, TROPHOBLASTIC, AND MATERNAL
CELLS DURING PREGNANCY
Ng, Shyh-Chang, State Key Laboratory of Stem Cell and Reproductive Biology, CAS, China

Our previous studies established that the metabolic state of ESCs, particularly their amino acid
and acetyl-CoA levels, can profoundly influence epigenetics and cell fate decisions. Building on
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this foundation, we have begun to explore how metabolic-epigenetic coupling mechanisms may
operate in the context of placental trophoblast development and maternal adaptations during
pregnancy. In human trophoblast stem cells (hTSCs), we found that glucose metabolism is
highly active to fuel rapid proliferation and differentiation. However as hTSCs fuse to form
syncytiotrophoblasts in the placenta, their glucose metabolism decreases to just the basal
levels needed to fuel histone acetylation to activate syncytialization. When trophoblasts
experience even brief periods of glucose deficiency during syncytialization, it permanently
impairs differentiation and causes inflammation. Remarkably, these deleterious phenotypes can
be rescued by acetate supplementation, which restores proper histone acetylation. Building on
our insights into hTSC biology, we constructed a metabolome atlas of the placenta and
maternal tissues in pregnant monkeys. It revealed widespread metabolic decoupling and
rewiring across 23 tissues during primate pregnancy, affecting core pathways such as steroid,
fatty acid, and arachidonic acid metabolism. Palmitoyl-carnitine promotes progenitor
differentiation in multiple maternal tissues, including muscles. Biosynthesis of the stress-related
corticosterone in both the placenta and other tissues, governs TSC differentiation and placental
maturation. Disruption of these metabolic regulators could induce preeclampsia-like
inflammation. Interestingly, the metabolic stress of pregnancy was found to have paradoxical
effects on maternal health. On one hand, it can accelerate aging and functional decline in some
organs. On the other hand, pregnancy-induced metabolic programming can activate
regenerative responses that reverse age-related impairments in other tissues. Elucidating the
mechanisms underlying this metabolic plasticity with spatial metabolomics promises to yield
important insights for reproductive biology, developmental programming, and the management
of pregnancy-related disorders.

Funding Source: HHMI International Scholar.

RECENT EVOLUTION OF THE DEVELOPING HUMAN SMALL INTESTINAL EPITHELIUM
Yu, Qianhui, Institute of Human Biology, Switzerland

Kilik, Umut, Friedrich Miescher Institute for Biomedical Research, Switzerland
Secchia, Stefano, Institute of Human Biology, Switzerland
Adam, Lukas, Institute of Human Biology, Switzerland

Tsai, Yu-Hwai, University of Michigan Medical School, USA
Fauci, Christiana, Duke University School of Medicine, USA
Janssens, Jasper, ETH Ziirich, Switzerland

Childs, Charlie, University of Michigan Medical School, USA
Walton, Katherina, University of Michigan Medical School, USAc
Sandoval, Ruben, Institute of Human Biology, Switzerland

Wu, Angeline, University of Michigan Medical School, USA
Bellavista, Marina, Institute of Human Biology, Switzerland
Huang, Sha, University of Michigan Medical School, USA
Steiner, Calen, University of Michigan Medical School, USA
Throm, Yannick, Institute of Human Biology, Switzerland

Boyle, Michael, Yale School of Medicine, USA

He, Zhisong, ETH Ziirich, Switzerland

Beumer, Joep, Institute of Human Biology, Switzerland
Treutlein, Barabara, ETH Ziirich, Switzerland

Lowe, Craig, Duke University School of Medicine, USA

Spence, Jason, University of Michigan Medical School, USA
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Camp, Gray J., Institute of Human Biology, Switzerland

Diet, microbiota, and other exposures place the intestinal epithelium as a nexus for evolutionary
change; however, little is known about genomic changes associated with adaptation to a
uniquely-human environment. Here, we interrogate the evolution of cell types in the developing
human intestine by comparing tissue and organoids from humans, chimpanzees and mice. We
find that recent changes in primates are associated with immune barrier function and
lipid/xenobiotic metabolism, and that human-specific genetic features impact these functions.
Enhancer assay, genetic deletion, and in silico mutagenesis resolve regulatory components of
a distal Lactase (LCT) enhancer. Altogether, we identify enterocytes of the developing intestinal
epithelium as a rapidly evolving cell type, and show that great ape organoids provide insight
into the human condition.

TGF-BETA-REGULATED PYRUVATE ENTRY INTO THE TCA CYCLE CONTRIBUTES TO
HUMAN ENDODERM DIFFERENTIATION
Jiang, Wei, Medical Research Institute, Wuhan University, China

Cell fate determination is closely linked to global metabolic changes. The metabolic changes
during three germ layers differentiation from human pluripotent stem cells are recently
characterized. However, it is largely unclear whether and how the metabolic changes affect
differentiation process. Here, we reveal that the metabolic switch with decreased lactate
production and increased TCA cycle and oxidative phosphorylation, which is controlled by TGF
beta-activated PDHB, is necessary for the definitive endoderm differentiation from human
pluripotent stem cells. The inhibition of glucose utilization or pyruvate entry into TCA cycle
significantly impairs endoderm differentiation. In contrast, inhibiting lactate production can
increase endoderm differentiation efficiency. Mechanistically, inhibiting glucose utilization and
TCA cycle during endoderm differentiation leads to a marked reduction in intracellular ATP
levels. This decrease adversely affects the function of BAF complex, an important ATP-
dependent chromatin remodeling complex, thereby hindering the differentiation process. The
BAF complex, centered around the helicase BRG1, promotes the expression of lineage-related
genes by opening the local chromatin during endoderm induction. Overall, our findings
demonstrate that TGF[I-mediated glucose metabolic reprogramming regulates cell fate
determination through alterations in ATP levels and the function of BAF complex during human
definitive endoderm differentiation.

LYSOSOMAL CATABOLIC ACTIVITY PROMOTES THE EXIT OF TOTIPOTENT STATE BY
SILENCING EARLY-EMBRYONIC RETROTRANSPOSONS
Fu, Xudong, Zhejiang University, China

During preimplantation development, a subset of retrotransposons/genes are transiently
expressed in the totipotent embryos. These transcripts rapidly shut down their expression
beyond the totipotent stage of embryos, promoting the embryo to exit from the totipotent stage.
However, mechanisms regulating this shutdown remain unclear. Here, we identified that
lysosomal catabolism played a role in the exit of the totipotent state. Our results showed that
the activation of embryonic lysosomal catabolism promoted the embryo to exit from the
totipotent stage and suppressed totipotent transcript expression. Mechanistically, our results
indicated that lysosomal catabolism suppressed totipotent transcripts through replenishing

47



~ HLUMINATING 7077

THE UNIVERSITY OF HONG KONG.

LE L]

- *THEFUTURE 2=

L & HONG KONG, 11 - 14 JUNE

cellular amino acid levels, thereby inactivating transcriptional factors TFE3/TFEB and
abolishing their transcriptional activation of totipotent retrotransposons. Collectively, our study
identified that lysosomal activity modulated the transcriptomic landscape and development in
early embryos and identified an unanticipated layer of transcriptional control on early-embryonic
retrotransposons from lysosomal signaling.

METABOLIC REGULATION OF ADULT NEURAL STEM CELLS
Knobloch, Marlen, University of Lausanne, Switzerland

Cellular metabolism has emerged as a key player in the regulation of stem cells. This is also
true for neural stem/progenitor cells (NSPCs), which form the brain during development, and
persist in certain adult brain regions, generating new neurons throughout adulthood. While
classically seen as rather glycolytic cells, recent studies have shown that mitochondrial
metabolism directly controls NSPC behaviour and influences their quiescence versus activation
state. In this talk, | will present the most recent findings of my laboratory to better understand
the metabolic requirements of NSPCs and how metabolic alterations affect their behaviour in
vitro and in vivo, with a specific focus on lipid metabolism.

NICHE REGULATION IN STEM CELLS AND TISSUE REGENERATION
8:30 AM - 10:00 AM
HALL A, LEVEL 1

HUMAN UMBILICAL CORD MESENCHYMAL STEM CELL-DERIVED EXTRACELLULAR
VESICLES AMELIORATE INFLAMMATORY PHENOTYPE OF IMQ INDUCED
RECHALLENGED MOUSE MODEL THROUGH PP6

Wang, Honglin, Shanghai Jiao Tong University School of Medicine, China

Psoriasis is a chronic inflammatory dermatosis and the hyperproliferation of epidermal KCs is a
hallmark of it. Recent studies have demonstrated the therapeutic potential of umbilical cord
mesenchymal stem cell-derived extracellular vesicles (UC-MSC-EVs) to psoriasis because of
their immunomodulation functions. However, the efficacy and underlying mechanisms are also
need more study. Our research demonstrates that PP6 plays a crucial role during the
progression of psoriasis especially in keratinocytes. More importantly, we found that PP6 is a
component of exosomes, and our results indicated that increasing PP6 expression levels in
extracellular vesicles through gene editing can significantly improve its efficacy in psoriasis
treatment and alleviate IMQ-induced inflammatory phenotypes in rechallenged mouse models.
In summary, our findings provide a theoretical basis for promoting the clinical application of
exosomes in treating psoriasis and offer a novel approach to enhance their efficacy.

METABOLIC STRESS AND NICHE INFLAMMAGING IN YOUNG-ONSET COLORECTAL
CANCER DEVELOPMENT

Cheng, Chia-Wei, Department of Genetics and Development, Columbia University, USA
Ho, Jennifer, Columbia University, USA
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Cancer has been considered a disease of old age, with chronic inflammation associated with
aging acting as a tumor-initiating niche. However, the recent rise in young-onset or early-onset
colorectal cancer (EO-CRC) among younger patients raises questions concerning alternative
cell origins and niches in CRC development. Despite the strong association between diet-
related inflammation and EO-CRC, the mechanistic link between metabolic dysregulation and
EO-CRC remains unclear. Here, we demonstrated that tumor-resident stem cells in young (< 50
years old) CRC patients exhibit region-dependent metabolic dysregulation, which can be
modeled by perturbating rate-limiting metabolic enzymes in the mouse colon. Using murine
models with targeted perturbation of rate-limiting metabolic enzymes in the colon, we reveal
that metabolic stress in the distal colon predisposes epithelial cells to inflammatory regenerative
states, epithelial-to-mesenchymal transition (EMT), and microbiome dysbiosis. Early-onset
tumors arising from this environment predominantly localize to the distal colon and are enriched
in bacteria-responsive Saa1*Areg*Tac1* senescent cells, which promote the expansion of
C7*IGF1*IL6* cancer-associated fibroblasts (CAFs), closely resembling tumors in human CRC.
Using germ-free mice and epithelial-enriched tumor organoids, we demonstrate that metabolic
impairment of Lgr5* stem cells directly induces inflammatory and senescent cell states, creating
a permissive niche for tumor initiation. However, the progression to early-onset tumorigenesis
requires dysbiotic microbiota to activate EMT-dependent CAF expansion, driving tumor growth
and regional specificity. These findings establish a definitive mechanistic framework linking
metabolic dysregulation in stem cells with microbiota-induced inflammation, EMT-mediated
stromal remodeling, and distal colon tumorigenesis in EO-CRC. This integrated model
elucidates the metabolic and microbial determinants of early-onset colorectal cancer and
highlights potential therapeutic targets for intervention.

INTRAVITAL AND EX VIVO LIVE IMAGING PIPELINES UNCOUPLE STEM CELL
MIGRATION AND FATE PHENOTYPES WITHIN THE MYOPATHIC NICHE
Tajbakhsh, Shahragim, Institut Pasteur, France

Sarde, Liza, Institut Pasteur, France

Letort, Gaélle, Institut Pasteur, France

Varet, Hugo, Institut Pasteur, France

Lavilla, Vincent, Institut Pasteur, France

Fernandes, Julien, Institut Pasteur, France

Evano, Brendan, Institut Pasteur, France

Duchenne Muscular Dystrophy (DMD), a fatal neuromuscular disorder affecting ~1/5000 boys,
arises from mutations in the Dystrophin gene, compromising myofibre integrity. Advances in
palliative care have improved life expectancy, yet a comprehensive understanding of the
disease’s progression remains elusive, particularly regarding the dynamic behaviors of muscle
stem cells (MuSCs) and their interactions with the niche. Here, we developed innovative
quantitative live imaging platforms that integrate intravital microscopy with continuous ex vivo
assays on isolated myofibres. This allowed us to capture unprecedented spatiotemporal
insights into MuSC behaviors during both normal and dystrophic muscle regeneration. Our
findings reveal that dystrophic MuSCs exhibit impaired migration kinetics in vivo using multiple
readouts including speed and directionality, and this was attributed to extracellular niche
dysfunction. Notably, we found that precocious differentiation was driven by cell-autonomous
dysregulation of p38 and PI3K signaling pathways, in contrast to the p38-only dependence of
healthy MuSCs. Newly devised cross-grafting experiments involving stem/niche cell exchanges
further demonstrated that while MuSC symmetric and asymmetric fate decisions are intrinsically
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governed, their migration is highly myofibre niche-dependent. These findings resolve long-
standing debates on dystrophic MuSC function by delineating the interplay between intrinsic
and extrinsic factors. Critically, we observed that MuSC defects manifest before overt myofibre
damage, redefining DMD as a "stem cell-opathy" and challenging current therapeutic
paradigms. Our study establishes a dynamic framework for understanding MuSC
pathophysiology in DMD, with implications extending to stem cell-niche systems in other tissues
and organs. By bridging gaps in the understanding of stem cell and niche dynamics, our work
opens the door to targeted approaches aimed at restoring stem cell function and improving
regenerative outcomes in myopathies and other pathologies.

ESTROGEN PROMOTES BONE FORMATION THROUGH UPREGULATION OF
OSTEOLECTIN EXPRESSION IN LEPR+ CELLS

Yang, Min, National Institute of Biological Sciences (NIBS), China

Sheng, Bo, National Institute of Biological Sciences (NIBS), China

Guo, Jiaming, National Institute of Biological Sciences (NIBS), China

Bone homeostasis is a critical equilibrium between bone formation and resorption, which is
disrupted in osteoporosis, particularly following menopause due to estrogen depletion. Our
study leverages a Tet-on LepR-iCre allele to trace LepR+ bone marrow stromal cells and
demonstrates that estrogen directly enhances their osteogenic differentiation into osteoblasts.
With the Esr1-TriGFP reporter allele, we detected the most significant enrichment of the
estrogen receptor Esr1 in LepR+ cells compared to other bone marrow cell types. Conditional
deletion of Esr1 in LepR+ cells, but not osteoblasts and osteocytes, led to early-onset
osteoporosis, particularly in females, without affecting hematopoiesis. RNA-seq analysis of
LepR+ cells identified Osteolectin, a bone growth factor, which is upregulated by Esr1 and
promotes osteogenic differentiation. We explored the therapeutic potential of Osteolectin in
estrogen deprivation-induced osteoporosis and found that recombinant Osteolectin
administration increased bone formation and mitigated ovariectomy-induced osteoporosis in
mice. Serum Osteolectin levels were significantly lower in women experiencing menopause or
premature ovarian failure, indicating a role for LepR+ cells and Osteolectin in reduced bone
formation during menopausal osteoporosis. To identify compounds that activate Osteolectin
expression, we generated an Osteolectin-nanoLuciferase strain and screened over 15,000
compounds using primary LepR+ cells. We identified 87 compounds that reproducibly
increased Osteolectin-nanoLuciferase levels, including five FDA-approved statins.
Mechanistically, statins promote Osteolectin expression and osteogenic differentiation of LepR+
cells by inhibiting protein prenylation, a process independent of their cholesterol synthesis
inhibition. In conclusion, our study establishes LepR+ cells and Osteolectin as key mediators in
reduced bone formation during menopausal osteoporosis and potential therapeutic targets.
Statins, through their ability to upregulate Osteolectin expression, may provide a beneficial
approach to promote bone formation and alleviate osteoporosis in postmenopausal women.

DUAL LINEAGES OF LANGERHANS CELLS COOPERATE FOR IMMUNE BARRIER
RECOVERY AFTER SKIN INJURY

Park, Sangbum, Michigan State University, USA

Tissue-resident immune cells in the skin provide a first line of defense against infections.
Langerhans cells (LCs) in the epidermis act as sentinels by surveilling skin and presenting
antigens in lymph nodes. While LCs maintain well-organized spatial distribution within epithelial
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stem and progenitor cells in healthy skin, the mechanisms governing their de novo
reconstitution following tissue damage along with neighboring stem cells remain elusive.
Through longitudinal tracking of LCs and their progenitor cells in live adult mice, we discovered
that most activated LCs near wounds (eLCs) stay local and directly contribute to restoring LCs
in injured tissue rather than migrating to lymphatics. Simultaneously, monocytes infiltrate the
epidermis during wound repair and differentiate into additional LCs (mLCs) that remain long
after healing. While the inhibition of Cxcr2 signaling impairs eLCs contribution, mLCs
compensate for this deficiency. Our findings reveal fundamental mechanisms of immune barrier
recovery through coordinated repopulation by distinct LC lineages in damaged skin.

Funding Source: NIH R0O1 AR083086.

FROM LOCAL TO SYSTEMIC: HOW BODY-WIDE SIGNALS ORCHESTRATE
REGENERATION AND DEFENSE IN THE SKIN
Zhang, Bing, School of Life Sciences, Westlake University, China

ABSTRACT NOT AVAILABLE AT TIME OF PUBLISHING

REVOLUTIONIZING THERAPIES FOR CHRONIC DISEASES
8:30 AM - 10:00 AM
THEATER 2, LEVEL 1

“THE REGULATORY SYSTEM IS CAPABLE OF HANDLING MOST OF THE SCARY
SCENARIOS THAT PEOPLE THROW UP”: KEY INFORMANT PERSPECTIVES ON
PRENATAL GENE EDITING

Isasi, Rosario, University of Miami, USA

Bombard, Yvonne, Institute of Health Policy, University of Toronto, Canada

Feys, Roel, Hussman Institute of Human Genomics, University of Miami, USA

Howard, Heidi, Lund University, Sweden

Ormond, Kelly, ETH Zurich Health Ethics and Policy Lab, Switzerland

Research on prenatal gene editing is anticipated to occur in a non-distance future, guiding the
way for its eventual clinical translation. In this context, developing normative frameworks
grounded in collective socio-ethical deliberation is critical. This would ensure that the values of
affected/interested groups, including patients, professionals and society at large, are
considered, ultimately fostering responsible and ethically sound scientific innovations. To
elucidate how individual attitudes could shape the direction of science and policy, the PASAGE
study conducted semi-structure key informants’ interviews with professionals (e.g., clinicians,
scientists, bioethicists) with experience in policymaking (e.g., laws, professional guidelines) in
areas germane to potential prenatal gene editing applications. Our interviews explored attitudes
towards scientific innovation, governance, risk tolerance, and socio-ethical/moral values.
Findings were then compared against socio-ethical and moral values stated in gene editing and
prenatal therapy policies. In this presentation, we provide results of both our key informants
interviews and comparative policy study. We also outline a proposed value-based governance
framework based on these findings.
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Funding Source: Patient Supported Approaches to Gene Editing — PASAGE, National Human
Genome Research Institute (Grant RO1THG011461).

DEVELOPMENT AND PRECLINICAL VALIDATION OF CELLTHRPE1: A STEM CELL-
DERIVED RETINAL THERAPY FOR DRY AGE-RELATED MACULAR DEGENERATION
Saitez, Sarah Kieler, Intervention and Technology (CLINTEC), Karolinska Institutet, Sweden
Baqué-Vidal, Laura, Karolinska Institutet, Sweden

Main, Heather, Karolinska Institutet, Sweden

Reilly, Hazel, Karolinska Institutet, Sweden

Hedenskog, Mona, Karolinska Institutet, Sweden

Beri, Nefeli-Eirini, Karolinska Institutet, Sweden

Metzger, Hugo, Karolinska Institutet, Sweden

Locri, Filippo, Karolinska Institutet, Sweden

Bar, Frederik, Karolinska Institutet, Sweden

Muth, Daniel, St. Erik Eye Hospital, Karolinska Institutet, Sweden

Plastino, Flavia, St. Erik Eye Hospital, Karolinska Institutet, Sweden

Melin, Yesenia, St. Erik Eye Hospital, Karolinska Institutet, Sweden

Geirsdottir, Asbjorg, St. Erik Eye Hospital, Karolinska Institutet, Sweden

Berggren, Stéphanie, Karolinska Cell Therapy Center, Karolinska University Hospital, Sweden
Holm, Angelika, Karolinska Cell Therapy Center, Karolinska University Hospital, Sweden
Eistrand, Ulrica, Karolinska Cell Therapy Center, Karolinska University Hospital, Sweden
André, Helder, St. Erik Eye Hospital, Karolinska Institutet, Sweden

Blomberg, Pontus, Karolinska Cell Therapy Center, Karolinska University Hospital, Sweden
Markland, Katrin, Karolinska Cell Therapy Center, Karolinska University Hospital, Sweden
Kvanta, Anders, St. Erik Eye Hospital, Karolinska Institutet, Sweden

Lanner, Fredrik, Karolinska Institutet, Sweden

Dry age-related macular degeneration (dAMD) is a leading cause of blindness in the elderly in
developed countries. The impairment of retinal pigment epithelium (RPE) cells leads to the
progressive degeneration of photoreceptors in the macula, resulting in the irreversible loss of
central, high-acuity vision. While recent pharmacological advances have shown promise in
halting disease progression, no approved clinical interventions currently exist to cure dAMD.
Pluripotent stem cell-based replacement therapy offers an attractive strategy to prevent vision
loss. To this end, we have developed a Good Manufacturing Practice (GMP)-compliant protocol
for the large-scale production of the cryopreserved allogeneic embryonic stem cell (ESC)-
derived RPE drug product, CellThRPE1. We have established and validated methodologies to
ensure the product’s viability, purity, and absence of lingering pluripotent cells, including FACS-
based purity assays, targeted genetic analyses to detect tumorigenic or pathogenic variants,
and functional assays to assess epithelial integrity. Toxicological preclinical and biodistribution
studies were performed with Charles River and Pharamaron in nude rats. Efficacy studies
conducted by Pharmaron in Royal College of Surgeons (RCS) rats demonstrated functional
visual improvement, increased retinal outer nuclear layer (ONL) thickness, and enhanced
optokinetic reflex and electroretinography responses. Additionally, we have confirmed 36
months of stability for our clinical batches and validated a 6-hour shelf-life for the drug
substance at room temperature, facilitating transport from the formulation facility to the
operating room (OR) for administration. These data support long-term functional
cryopreservation and in-use stability of CellThRPE1, paving the way for the progression to a
First-in-Human (FiH) Phase | clinical trial at St. Erik Eye Hospital, Sweden, targeting geographic
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atrophy secondary to AMD.

CRISPR-CAS9-INDUCED DOUBLE-STRAND BREAKS DISRUPT MAINTENANCE OF
EPIGENETIC INFORMATION

Li, Mo, Bioscience, King Abdullah University of Science and Technology (KAUST), Saudi
Arabia

Bi, Chongwei, Biological and Environmental Science and Engineering, KAUST, Saudi Arabia
Wang, Mengge, Biological and Environmental Science and Engineering, KAUST, Saudi Arabia
Zhang, Yignzi, Biological and Environmental Science and Engineering, KAUST, Saudi Arabia

CRISPR-Cas9 genome editing enables precise genetic modifications by introducing targeted
DNA double-strand breaks (DSBs). While prior studies by us and others have focused on the
genetic consequences of CRISPR-Cas9 editing, there remains a lack of understanding of the
epigenetic consequences arising from targeted DNA damage. Using Cas9-assisted targeted
nanopore sequencing, we investigated how Cas9-induced DSBs affect DNA methylation
patterns in human embryonic stem cells. We induced DSBs at differentially methylated regions
(DMRs) of imprinted genomic loci and performed high-coverage, long-read native DNA
sequencing to simultaneously obtain genetic variant and base-resolution methylation data in a
haplotype-resolved manner. This deep-coverage, multidimensional data from multiple
independent loci provided statistically robust evidence that DSBs consistently result in aberrant
DNA methylation at the targeted sites. Our findings reveal that DSBs induce significant
epigenetic disruptions through mechanisms such as homologous recombination, Cas9-induced
large structural variations, and defective methylation maintenance during DNA repair. Notably,
these epigenetic changes can occur either in conjunction with or independently of genetic
alterations. Our results have significant implications for both basic research and clinical
applications of genome editing technologies. In research settings, these findings underscore
the need for comprehensive epigenetic assessments following genome editing to ensure that
observed phenotypes are not attributable to unintended epigenetic alterations. This is critical for
accurate interpretation of experimental outcomes. In clinical settings, given the increasing
therapeutic use of CRISPR-Cas9, including its recent approval for treating sickle cell disease,
our findings emphasize the urgent need to evaluate and mitigate unintended epigenetic
consequences that could potentially lead to long-term side effects.

Funding Source: The research of the Li laboratory is supported by KAUST Office of
Sponsored Research (OSR), under award number BAS/1/1080-01-01, and by funding from
KAUST Center of Excellence for Smart Health (KCSH), under award number 5932.

ENGINEERED HUMAN TUBULES REVEAL PATHOPHYSIOLOGICAL MECHANISMS OF
AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY DISEASE

Del Vecchio, Alice, Molecular Medicine, Istituto di Ricerche Farmacologiche Mario Negri
IRCCS, Italy

Locatelli, Laura, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Trillini, Matias, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Cerullo, Domenico, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, ltaly

Pracca, Benedetta, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Butto, Sara, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Villa, Alessandro, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy
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Peracchi, Tobia, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Corna, Daneila, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Rubis, Nadia, /stituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Lavecchia, Angelo Michele, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy
Remuzzi, Giuseppe, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy
Xinaris, Christodoulos, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy

Autosomal dominant polycystic kidney disease (ADPKD) is a rare monogenic disease,
characterized by the formation of multiple cysts that cause gradual loss of renal function. To
date there is no effective cure for this disease. Notably, our explorative clinical trial on ADPKD
patients showed that the worsening of the renal functionality correlates with lower levels of
freeT3, the active form of TH, and higher levels of reverseT3, a TH metabolite, suggesting that
TH alterations could play a key role in the progression of the disease. With the aim of testing
the therapeutic efficacy of THs and THs’ analogues in human tissue, we established and used
an in vitro human-derived polycystic kidney model. ADPKD patient-derived cells were used to
generate 3D polycystic tubules that were treated with THs and their analogues. Both cysts’
number and diameter in polycystic tubules were measured to evaluate the efficacy of each
treatment under study. THs, and particularly T4, administration resulted in a significant
reduction of cyst formation (cyst number) and growth (cyst diameter) in patient-derived
engineered tubules. In addition, it was verified that this action was mediated by T4 binding to
the avB3 integrin. The anti-cystogenic effect exerted in vitro by T4 was mediated by the
activation of antioxidant pathways and the inhibition of proliferation. To verify furthermore the
efficacy of this treatment, we tested THs administration in vivo on PCK rats. Consistent with the
findings in human ADPKD, we observed that PCK rats have a lower TH serum level compared
to the healthy control. Upon T4 administration, we revealed a significant reduction in
macrocystic area in PCK rats treated with T4 compared to the vehicle-treated group. The anti-
cystogenic effect observed was confirmed to be dependent on the activation of anti-proliferative
and antioxidant processes. These data highlight the central role of THs signaling in ADPKD
progression and the therapeutic potential of T4.

Funding Source: Fondazione Terzi-Albini, Fondazione Telethon ETS.

STEM CELLS IN DRUG DISCOVERY: FROM CONCEPT TO APPLICATION
8:30 AM - 10:00 AM
THEATER 1, LEVEL 1

CLINICAL TRIAL IN A DISH WITH INDUCED PLURIPOTENT STEM CELLS FOR DRUG
DISCOVERY AND PRECISION MEDICINE
Pang, Paul, Greenstone Biosciences, USA

Drug discovery for rare diseases is often limited by the lack of relevant preclinical models that
adequately capture the complexity and diversity of patients affected. Furthermore, clinical trials
are burdened with challenges in patient recruitment and stratification to assess the safety and
efficacy of a drug candidate. The ability to use in vitro cellular data for efficacy assessment will
create drug development opportunities for rare diseases that were previously considered too
challenging due to the small number of patients. To enable data from relevant cellular models
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to refine clinical trials, establishing patient-derived induced pluripotent stem cells (iPSCs) will
inform the development of general standards, quality control criteria, and best practices for
human-based and genetically diverse in vitro models to assess drug candidate safety and
efficacy. Greenstone Biosciences is building and growing an iPSC biobank, currently at 2,000+
iPSC lines, to model diseases with different genetic diversity for drug discovery and to further
establish “clinical trial in a dish.” We differentiate iPSCs to multiple cell types from
cardiomyocytes to endothelial cells to hepatocytes to perform multi-systemic evaluation of drug
candidates. Furthermore, we synergize iPSC data with artificial intelligence (Al) methods to
improve and de-risk the drug discovery process in pursuit of safer and more effective drugs for
patients with unmet needs. Our services and resources are commercially available to help
investigators in academia and industry accelerate their research and drug development
pipelines.

SCALABLE GENERATION OF PATIENT-SPECIFIC 3D HUMAN NEUROMUSCULAR
ORGANOIDS IDENTIFIES A NOVEL THERAPEUTIC CANDIDATE FOR AMYOTROPHIC
LATERAL SCLEROSIS

Fu, Yuting, Westlake University, China

Wen, Shan, Westlake University, China

Gao, Chong, Hangzhou City University, China

Li, Zizhang, Guangzhou National Laboratory, China

Tian, Luyi, Guangzhou National Laboratory, China

Liu, Xiaodong, Guangzhou National Laboratory, China

Amyotrophic lateral sclerosis (ALS), a fatal neurodegenerative disease driven by genetic and
microenvironmental complexity, lacks models that capture its multicellular pathology. Here, we
developed a high-throughput platform to generate patient-specific neuromuscular organoids
(NMOs) from induced pluripotent stem cells (iPSCs), preserving genetic diversity and
neuromuscular tissue architecture. Single-cell analysis delineated developmental trajectories
and identified ALS-specific disruptions in neurogenic, gliogenic, and myogenic networks. An
optimized differentiation protocol accelerated organoid maturation while achieving high batch
consistency. Using this platform, we discovered a therapeutic candidate, which restored
neuromuscular junction integrity, reduced motor neuron degeneration, and mitigated ALS
pathologies including apoptosis, proteostatic stress, and autophagic dysfunction. This scalable
NMO system enables genotype-stratified drug screening and mechanistic dissection of
neuromuscular interactions, offering a clinically translatable pipeline for ALS therapeutic
development. Our work establishes patient-derived organoids as a transformative tool for
accelerating targeted therapies in neurodegenerative disease.

COMBINING COMPUTATIONAL APPROACHES AND DISEASE-SPECIFIC IPSC MODELS
TO ACHIEVE DRUG REPURPOSING FOR CHILDHOOD DEMENTIA

Oikari, Lotta, Brain and Mental Health, QIMR Berghofer, Australia

Gerring, Zachary, Walter and Eliza Hall Institute of Medical Research, Australia

Fernando, Amali, QIMR Berghofer, Australia

Chaves, Juliana, QIMR Berghofer, Australia

White, Anthony, QIMR Berghofer, Australia
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Batten disease, also known as neuronal ceroid lipofuscinoses, is one of the most common
causes of childhood dementia. It is a lysosomal storage disorder characterized by the
accumulation of lipofuscin in lysosomes, which leads to loss of brain cell function. The onset of
symptoms of Batten disease range from infantile to adolescence and include loss of vision and
motor functions as well as seizures and dementia-like symptoms. There is no cure for Batten
disease and treatment options are extremely limited with this disease often leading to loss of
life before the age of 18. To tackle the lack of treatments for Batten disease, we investigated
the ability to combine bioinformatic drug repurposing analysis with Batten disease-specific
induced pluripotent stem cell (iPSC)-derived models to discover potential new therapeutic
compounds. Brain cells (neurons and astrocytes) derived from iPSCs obtained from an
individual with CLN3 type Batten disease were first characterized for a disease phenotype and
were found to demonstrate abnormal inflammatory and lysosomal marker expression compared
to isogenic control (CLN3 corrected) cells, supporting their use as a disease model. Drug
repurposing analysis was then performed to identify candidate drugs for Batten disease. First, a
comprehensive molecular network was constructed to identify highly interconnected genes in
Batten disease. Then, the molecular network was used to identify existing compounds that
target risk genes in Batten disease with the aim to normalize dysfunctional network activity. The
analysis identified approximately 80 candidate compounds, of which 4 were selected for
downstream testing in Batten disease iPSC-derived brain cells. Following drug treatment,
effects on cell viability, inflammatory responses and lysosomal function were investigated. The
tested compounds had minimal effects on cell viability, however, were able to decrease
inflammatory cytokine secretion and increase lysosomal enzyme expression in Batten disease
cells, suggesting therapeutic effects on disease phenotype. These results demonstrate that
computational drug repurposing analysis along with disease-specific iPSC models is a
potentially powerful approach to identify new therapeutics for rare but devastating disorders like
childhood dementia.

Funding Source: Batten Disease Support and Research Association Australia.

MODELLING RESPIRATORY FIBROSIS USING INTEGRATED, MULTICELLULAR HIPSC-
ALVEOLAR ORGANOIDS

Reed, Liam Allen, University of Nottingham, UK

Zuniga, Carlos Sainz University of Nottingham, UK

Azis, Rizal, University of Nottingham, UK

Serna-Valverde, Ana Lilia, University of Nottingham, UK

Cuevas-Ocafia, Sara, University of Nottingham, UK

Merry, Cathy, University of Nottingham, UK

Hannan, Nick, University of Nottingham, UK

Idiopathic pulmonary fibrosis (IPF) is a chronic disease resulting in irreversible scarring and
thickening of normal lung tissue. IPF is driven by repeated damage to genetically susceptible
alveolar epithelium, in particular type 2 alveolar epithelial cells (AT2s), and the complex
interplay between tissue resident fibroblast and immune cell populations. To investigate the
interactions that underly human IPF progression, we established hiPSCs from an IPF patient
harbouring a mutation in pro-surfactant protein C (Y113C/WT) that causes protein misfolding
and generated mutant Pro-SFTPC (Y113C/Y113C) and corrected Pro-SFTPC (WT/WT) hiPSC
lines. We developed a universal, Xeno-free platform to differentiate hiPSCs to multiple
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functional cell types including type 2 alveolar epithelial cells (AT2s), macrophages, endothelial
cells, dendritic cells and fibroblasts and generated integrated, immune-competent alveolar
organoids. We characterised corrected (WT/WT) and mutant (Y113C/Y113C) Pro-SFTPC
multicellular lung organoids using single cell RNA-sequencing. After 16 days in culture,
organoids contained all integrated cell types and several additional populations including
distinct AT2 clusters and transitioning AT2-AT1 cells. Interestingly, we showed expansion of a
neuroendocrine-like cell population and identified a transitioning KRT5-/KRT17+ aberrant
basaloid-like cell cluster in Pro-SFTPC (Y113C/Y113C) organoids that were enriched for
targets of NOTCH signalling that we did not observe in Pro-SFTPC (WT/WT) organoids. These
transitioning KRT5-/KRT17+-like cells have recently been described in IPF patients. We
identified significant interaction between KRT5-/KRT17+ like-cells and a late differentiating
alveolar fibroblast-like cluster that had adopted lung tissue-specific markers. Further to this,
immune cell populations in Pro-SFTPC (Y113C/Y113C) organoids were enriched for pro-
inflammatory genes and we observed global expression of IL-4 and IL-13. Together, our multi-
tissue organoid platform more faithfully resembles the alveolar niche in vivo and can
recapitulate several clinical features of respiratory fibrosis, providing a robust model for
improved understanding of IPF disease and for drug discovery.

Funding Source: NC3Rs.

STRATEGIC IPSC AND HESC APPROACH TO GENERATE DIFFERENTIATED PITUITARY
CELLS FOR DISEASE MODELING AND DRUG SCREENING FOR NEW THERAPY

de Carvalho, Luciani Renata Silveira, Endocrinology, University of Sdo Paulo, Brazil

Fattahi, Faranak, University of California, San Francisco, USA

Marques, Juliana Moreira, University of Sdo Paulo, Brazil

Combined pituitary hormone deficiency (CPHD) is characterized by impaired production of
multiple pituitary hormones, primarily due to mutations in the PROP1 gene. This deficiency
leads to significant developmental and metabolic challenges owing to hormone insufficiency.
Traditional methods to study CPHD are hindered by the inaccessibility of human pituitary tissue
and the complex nature of pituitary development. The utilization of induced pluripotent stem
cells (iPSCs) represents a pivotal advancement in disease modeling, enabling the in vitro
generation of patient-specific pituitary cells. Our study focused on differentiating pituitary cells
from individuals with and without PROP1 mutations to model CPHD and explore potential
treatments. We successfully generated functional pituitary cells from iPSCs and human
embryonic stem cells, accurately recapitulating the patient phenotype. This model highlighted
the inability of CPHD cells to develop into hormone-producing cells, in contrast to the control
group. Additionally, a high-throughput screening of drugs identified thirty compounds with
potential therapeutic applications for pituitary disorders. These discoveries enhance our
molecular understanding of CPHD and lay the groundwork for future therapeutic innovations

Funding Source: Sao Paulo Research Foundation Grants numbers: 2020/03299-0 (JMM),

2020/06792-0 (LRSC); PRONAS (National Program to Support Health Care for Persons with
Disabilities) 25000.027842/2021-72 (LRSC).
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ADVANCED HUMAN ORGANOID MODELS FOR DISSECTING TUMOR BIOLOGY
Artegiani, Benedetta and Hendriks, Delilah, Princess Maxima Center, Netherlands
Organoids have revealed to be invaluable tools for modelling and study organ physiology and
their associated diseases. In this talk, we will present the latest advances from our group in
generating human organoids from human brain and liver that better resemble specific in vivo
features and capture multifaceted cellular interactions. We will further discuss how we are
exploiting these novel models as a platform to unravel the complexity of specific human tumors
and to discover mechanisms underlying cancer initiation. These advanced tumor initiation
models are advancing our holistic understanding of cancer biology, and can be used to identify
cancer vulnerabilities with therapeutic potential.

PLENARY II: DEVELOPMENT ACROSS SCALES: FROM FERTILIZATION TO TISSUES TO
ANIMALS

10:30 AM - 12:00 PM

GRAND HALL, LEVEL 3

EX UTERO EMBRYOGENESIS OF NON-HUMAN PRIMATE EMBRYOS AND BEYOND
Tan, Tao, Kunming University of Science and Technology, China

Developmental failures and malformations that occur during gastrulation and early
organogenesis can lead to early pregnancy loss and birth defects. Thus, investigating the
molecular and cellular mechanisms involved during this critical "black box" period is essential
for advancing our understanding of human embryogenesis and the underlying causes of early
developmental disorders. However, the cellular and molecular dynamics that govern the
transition from gastrulation to early organogenesis in primates remain largely unexplored due to
limited access to research embryos. As humans' closest relatives, non-human primates serve
as an excellent surrogate model for studying early human embryogenesis. Recent studies have
examined significant molecular and cellular processes in cynomolgus monkeys. Despite these
exciting advancements, the cellular and molecular dynamics involved in this transition remain
elusive, underscoring the necessity for accessible models suitable for experimental
manipulation. The establishment of in vitro culture systems for embryos provides a valuable
opportunity to study development in a controlled setting. Additionally, modelling early human
embryo development using pluripotent stem cells offers insights into developing stem cell
systems for embryogenesis research.

IDENTIFYING AND UNDERSTANDING REGENERATION SUPRESSORS
Wang, Bo, Stanford University, USA

Although some animals can regenerate extensive body parts, the underlying molecular
programs remain only partly understood, hindering our ability to induce regeneration in animals
with limited tissue repair capabilities, including humans. While the focus in the field has long
been on genes that promote regeneration, our work in highly regenerative planarian flatworms
reveals an opposing regulatory program: regeneration suppressors. These genes must be
downregulated for regeneration to begin — analogous to how tumor suppressors need to be
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silenced for tumorigenesis — and they encode secreted proteins and extracellular matrix
components broadly expressed in many differentiated cell types. We propose that their
combined activities create a diffuse tissue microenvironment to restrict regeneration. This
distributed repression can confer robustness: for the environment to become permissive,
wound signal must propagate systemically and reduce suppressor levels throughout the body
and across different cell types. In this talk, | will discuss our approach to identify these
suppressors, the function of these genes in regulating regeneration, and the signaling circuitry
that modulates their expression during the regeneration process. | will also address how
variations in the regulation of regeneration suppressors may lead to the differences in
regeneration competence across animals.

FROM LABORATORY TO SOCIETY: PUBLIC PERCEPTIONS ON HUMAN IN VITRO
GAMETOGENESIS

Fujita, Misao, Uehiro Research Division for iPS Cell Ethics, Center for iPS Cell Research and
Application, Kyoto University, Japan

In vitro gametogenesis (IVG) using human induced pluripotent stem cells (hiPSCs) is advancing
rapidly, providing insights into human development, the causes of infertility, treatments for
genetic disorders, and improvements in assisted reproductive technologies. However, as IVG
research progresses, ethical, legal, and social challenges arise at various stages, from the
creation of gametes to clinical applications. To explore public perceptions of this emerging
technology, we conducted a survey with over 3,000 participants in Japan. The results showed
that 78.6% of respondents accepted the creation and use of IVG-derived gametes for research,
51.7% accepted the creation of embryos with these gametes, and 25.9% accepted childbirth
using such embryos. Those who have undergone infertility treatment showed a higher level of
acceptance toward clinical applications of IVG compared to those who have not, and they were
more likely to consider using IVG in their own treatment. A comparison of public perceptions in
Japan with international perspectives revealed cultural differences in attitudes toward IVG use
by same-sex couples and postmenopausal women. This presentation will discuss key ethical
and social issues surrounding IVG research and provide new, unpublished data. Understanding
how emerging research is perceived within society is essential to ensuring that such research
develops in a trustworthy and socially responsible manner.

DECIPHERING THE MECHANISMS OF PRIMATE EARLY EMBRYOGENESIS AND
PLACENTATION
Wang, Hongmei, Institute of Zoology, Chinese Academy of Sciences, China

Placental development and function are crucial for maintaining a healthy pregnancy. Abnormal
placental development and function may lead to pregnancy complications and diseases. Our
lab has focused on elucidating the mechanisms underlying placental development and function
across multiple mammalian species (including human, macaque, and mouse) throughout
gestation. These include mapping the cellular and molecular atlas of placentas by single-cell
multi-omics studies, revealing the origin and differentiation trajectory of different placental cells,
dissecting the mechanisms underlying trophoblast cell-cell fusion, epithelial-mesenchymal
transition, the interaction between trophoblasts and the uterine endometrium, and
hematopoiesis within the placental villous core. Based on the understanding of placenta, our
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lab has also sought to develop various culture systems to support ex-utero embryogenesis and
reveal the features of early mammalian embryonic development.

EVOLUTIONARY PERSPECTIVE OF DEVELOPMENT AND REGENERATION
2:00 PM - 3:30 PM
HALL C, LEVEL 1

KIN RECOGNITION AND CHIMERIC STEM CELL COMPETITION ENHANCE SURVIVAL IN
A COLONIAL CHORDATE
Voskoboynik, Ayelete, Biology, Stanford University, USA

Chimerism, the presence of genetically distinct cells within an organism, is a widespread
phenomenon in nature. In chimeric Botryllus schlosseri, stem cells from different individuals
compete for dominance, potentially leading to the emergence of a single dominant genotype
that takes over the gonads. To better understand the potential advantages of chimerism we
investigated the likelihood of natural chimera formation in Botryllus colonies and assessed the
impact of chimerism throughout a colony's lifespan. The colonial chordate Botryllus schlosseri
consists of genetically identical zooids that reproduce both sexually and asexually. The sexually
produced larvae swim, settle, metamorphose, and then bud asexually to form new zooids.
Colonies can fuse with compatible neighbors, forming chimeras. We tracked larval settlement
behavior and assessed the impact of chimerism on colony survival over a period of five and a
half years. Larvae preferentially settled near kin, facilitating chimeric formation between 2-8
individuals. Early chimerism significantly enhanced survival during the initial 30-day die-off
period and extended overall colony lifespan. Genomic analysis revealed that single genotype
dominance emerged within 3 months post-fusion, encompassing both germline and somatic
tissues, regardless of the initial number of contributing genotypes. These findings demonstrate
a complex interplay between cooperation and competition within chimeric organisms. While
chimerism provides significant survival benefits, it ultimately leads to a competition over
continuing ones genetic line among individuals in the chimeras. However, in marine
environments characterized by rapid environmental change, chimerism may offer an adaptive
advantage by enabling the selection and expansion of stem cells best suited to prevailing
conditions.

DIAPAUSING CAPACITY OF MOUSE AND HUMAN PLURIPOTENT CELLS IN
PHYSIOLOGICAL CONDITIONS
Fan, Rui, Max-Planck-Institute, Germany

Embryonic diapause is a temporary arrest of development at the blastocyst stage, representing
a fascinating reproductive strategy that enhances offspring survival in extreme environments.
Embryonic diapause has been observed in over 130 mammalian species, including mice, while
primates, including humans, are considered non-diapausing species. In this study, we asked
whether the mouse and human pluripotent cells capture the species-specific properties for
diapause under physiological conditions. Due to ethical and technical limitations in human
embryo research, investigating whether human embryos can be “paused” in utero is not
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feasible. Therefore, we incorporated naive human induced pluripotent stem cells (hiPSCs) or
naive mouse pluripotent stem cells (MPSCs) into host mouse embryos to compare the
diapausing capacity of these PSCs in the murine uterine environment. We found that both naive
mPSCs and naive hiPSCs were efficiently incorporated into mouse blastocysts. However, in
contrast to hiPSCs, only mPSCs showed an inherent capacity for embryo dormancy, capturing
the diapausing differences between the species of origin. Next, we sought to decipher the
molecular basis of the interspecies differences that govern the diapause competence of the
PSCs. Molecular analysis showed that during diapause, the embryo experiences metabolic
stress that is tolerated by mPSCs but not by hiPSCs. We therefore engineered hiPSCs to
overcome the stress-induced barrier and integrated these cells into mouse embryos. Strikingly,
we found that these hiPSCs can enter diapause in the context of mouse embryos. Furthermore,
single-cell RNA-seq analysis revealed a number of common as well as species-specific
transcriptional signatures in mouse and human PSC in response to the diapausing uterine
conditions. Finally, our analysis also showed that the engineered hiPSC maintain their
developmental potential during diapause and can subsequently be reactivated to a proliferative
state, thus completing the cycle of entering, maintaining and exiting embryonic dormancy.

LINE-1 RETROTRANSPOSONS REGULATE THE EXIT OF HUMAN PLURIPOTENCY AND
EARLY BRAIN DEVELOPMENT

Adami, Anita, Lund Stem Cell Center, Lund University, Sweden

Garza, Raquel, Lund Stem Cell Center, Lund University, Sweden

Gerdes, Patricia, Lund Stem Cell Center, Lund University, Sweden

Johansson, Pia, Lund Stem Cell Center, Lund University, Sweden

Sharma, Yogita, Lund Stem Cell Center, Lund University, Sweden

Douse, Christopher, Lund Stem Cell Center, Lund University, Sweden

Jakobsson, Johan, Lund Stem Cell Center, Lund University, Sweden

Retrotransposons are repetitive sequences that have colonised the human genome throughout
evolution and now comprise around 50% of our DNA. Long-interspersed nuclear elements 1
(L1s) are the most abundant family of retrotransposons, occupying around 20% of the genome.
If their promoter remains intact, L1s can drive their own transcription, have regulatory effects on
nearby gene expression, and produce non-coding RNAs that may be involved in complex gene
regulatory networks. Recently, L1s have been deemed essential for pluripotency maintenance,
self-renewal, and embryo development in mouse, but their involvement is still contradictory, and
their role in human early development remains largely unexplored. Using a multiomic approach
that combines long- and short-read RNAseq, DNA methylation analysis, CUT&RUN epigenomic
profiling and tailored bioinformatics, we found that thousands of L1s are expressed in human
induced pluripotent stem cells (hiPSCs) and cerebral organoids. We show that L1 expression
correlates with presence of the active promoter marker H3K4me3 and absence of DNA
methylation by the L1 promoters, and describe the dynamic transcriptional and epigenetic
status of L1s throughout differentiation. We then optimised and thoroughly characterised a
CRISPR inhibition (CRISPRI) system in hiPSCs to silence the transcription of hundreds of
evolutionarily young L1s that retain their promoter. Our results show that L1s have a cis-
regulatory effect by acting as alternative promoters for nearly 100 protein-coding genes.
Interestingly, L1 silencing does not affect pluripotency in hiPSCs or the ability of the cells to
differentiate into hiPSC-derived cerebral organoids. However, L1s inhibition does affect the rate
of differentiation of the cells: L1-CRISPRI cerebral organoids are consistently smaller by day 15
of differentiation compared to controls, and their transcriptional profile suggests an earlier
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differentiation. In summary, our results provide an in-detail profiling of L1 transcriptional and
epigenetic state in development-relevant human models and offer novel insights into the cis-
regulatory role that L1s play in the fine-tuning of cell differentiation timing.

GENOME-WIDE SCREENING IN HUMAN EMBRYONIC STEM CELLS REVEALING
DISTINCT CHARACTERISTICS OF LONG NON-CODING RNA GENES AND NOVEL
REGULATORS OF THE PLURIPOTENT NETWORK

Sherman, Assa, Genetics, The Hebrew University of Jerusalem, Israel

Benvenisty, Nissim, Hebrew University of Jerusalem, Israel

The human genome encodes thousands of long non-coding RNAs (IncRNAs), transcripts of
over 200 nucleotides in length that lack the potential for translation into functional proteins.
LncRNAs have emerged as important players for diverse cellular processes, particular in
tissue- and cell-type-specific contexts. In human pluripotent stem cells, IncRNAs play key roles
in maintaining pluripotency, self-renewal, and cell fate determination, yet the functions of most
IncRNAs remain poorly understood. Here, we performed a genome-wide CRISPR interference
screen in haploid human embryonic stem cells (hESCs) and identified over 100 IncRNAs as
essential and about 150 to be growth-restricting. These growth-modifying genes were found to
be relatively specific to the pluripotent state, highly expressed in hESCs and more evolutionary
conserved compared to INncRNAs who have not shown biological functionality. Notably, we
discovered that essential IncRNAs are depleted from chromosome X whereas growth-restricting
genes are enriched, suggesting a potential involvement in a dosage-sensitive regulation
mechanisms. Furthermore, we observed a reduced expression of growth-restricting INcRNAs
during teratoma formation, implicating their possible contribution to cancerous processes. Our
investigation also identified two novel, primate-conserved essential IncRNAs that regulate their
genomic neighboring pluripotent transcription factor (TF). Interestingly, mechanistic studies
unveiled their distinct regulatory roles. One IncRNA, acts in cis as a positive regulator of its
proximate TF, with knockdown triggering p53-mediated apoptosis. In contrast, the other
functions as a negative regulator of its adjacent TF, with knockdown leading toward a
mesendoderm fate, and overexpression driving conversion into a more formative state. Overall,
our findings shed light on the roles of IncRNAs in the human-specific pluripotency network and
provides new insights into the regulation of hESC growth and differentiation.

WNT/BETA-CATENIN SIGNALING AS A TEMPORAL REGULATOR OF PROGENITOR
CELL FATE DECISIONS DURING HEMATOPOIESIS
Goins, Lauren, Developmental Biology, Stanford University, USA

Whnt/Beta-catenin signaling is a universal regulator of stem cell behavior, orchestrating self-
renewal, mitosis, and differentiation across species. However, the mechanisms by which it
achieves these functions remain unclear. Using Drosophila hematopoietic progenitors as a
model, we have uncovered that Wnt/Beta-catenin controls stemness by regulating cell cycle
progression and differentiation. Specifically, we recently demonstrated that active Beta-catenin
is required for the G2-to-mitosis transition, while overactivation of Beta-catenin or Wnt6
signaling leads to G1 arrest and a failure to differentiate, thereby maintaining progenitors in an
undifferentiated state. Building on this work, we reveal that early in development, Wnt/Beta-
catenin signaling, mediated by the co-activator TCF/Lef, is essential for expanding the
progenitor population. Loss of Wnt/Beta-catenin activity during early stages reduces

62



CH.LUMINATING ;oo

¢ THE UNIVERSITY OF HONG KONG

- “THEFUTURE ==

LE L]
THE HONG KONG:

OF SCIERCE
AND TECRIOIOGY

L & HONG KONG, 11 - 14 JUNE

hematopoietic tissue size and depletes progenitors, underscoring its critical role in progenitor
proliferation. Later in development, Wnt/Beta-catenin signaling functions to block differentiation,
as overactivation of Beta-catenin (e.g., ArmS10 or Axin-RNAI) reduces markers of mature
macrophage blood cells (e.g., HmI-DsRed and NimC1) and crystal cells (e.g. Hnt) while
maintaining progenitors with low reactive oxygen species (ROS) levels. Loss of TCF also
results in premature differentiation, though with less severity than dominant-negative TCF
expression, suggesting temporally distinct roles for Wnt/Beta-catenin signaling. Our findings
highlight a dual role for Wnt/Beta-catenin in the early expansion of progenitors and later
inhibition of differentiation, demonstrating the importance of precise temporal control. These
findings expand our understanding of Wnt signaling beyond its conventional association with
G1 regulation, providing critical insights into stem cell-niche interactions and the integration of
growth factor signaling with cell cycle progression. These results have broad implications for
regenerative medicine, offering potential strategies to manipulate stem cell fate decisions for
therapeutic applications.

RE-EMERGENCE OF STEM CELLS IN A MODEL FOR REGENERATIVE PLASTICITY
Raible, Florian, Department for Neurosciences and Developmental Biology, University of
Vienna, Austria

Marine bristleworms exhibit excellent regeneration, including regeneration of the central
nervous system. It has been known for more than 60 years that this regenerative capacity can
be modulated by brain-derived factors. This makes bristleworms an well-suited model system to
study regenerative plasticity and the modulation of stem cell systems involved in this process.
In order to dissect the molecular principles underlying this modulation, we have characterized
the cellular and molecular processes underlying successful regeneration in Platynereis
dumerilii, a laboratory model system with a growing molecular and functional toolkit. We
capitalized on a posterior regeneration paradigm in which the animals are challenged to re-
establish a stem cell zone for posterior growth. By combining a time-resolved single-cell RNA
sequencing approach with high-resolution imaging of markers in the emerging regenerate, we
reveal that multipotent stem cell signatures emerge in differentiated cells, at the expense of
differentiation markers. We further identified molecular markers for distinct stem cells produced
in this process. Molecular comparisons draw parallels between the bristleworm system and
dedifferentiation in vertebrate regeneration models. Our detailed characterization of this
process now allows us to explore how this process is orchestrated by hormonal cues.

IN VIVO AND IN VITRO ORGAN GENERATION
2:00 PM - 3:30 PM
THEATER 2, LEVEL 1

HOST MACROPHAGE XENOPHAGOCYTOSIS CONSTITUTES A MAJOR BARRIER TO
INTERSPECIES CHIMERISM

Nakauchi, Hiromitsu, Genetics and Institute of Stem Cell Therapy and Regenerative Medicine,
Stanford University, USA and Institute of Science, Japan

The generation of interspecies chimeras using pluripotent stem cells (PSCs) is a promising
approach for organ generation, yet xenogeneic donor cell contribution remains low due to
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poorly understood barriers. While developmental incompatibilities have been proposed as a
major obstacle, we identify an additional innate immune barrier-xenogeneic phagocytosis
(xenophagocytosis)-mediated by host macrophages. Using a rat-to-mouse chimera model, we
observed a sharp decline in donor chimerism between embryonic days 9.5 and 11.5, coinciding
with the emergence of mouse primitive macrophages. Genetic depletion of host macrophages
significantly increased rat donor chimerism up to 77% in the lung and 57% in the heart.
Mechanistically, we show that host macrophages selectively phagocytose xenogeneic cells
displaying elevated phosphatidylserine, an “eat-me” signal, through the phagocytic receptor Axl.
Disruption of Axl in host embryos or overexpression of the “don’t eat-me” signal CD47 on donor
cells markedly enhanced donor cell contribution. Importantly, blockade of xenophagocytosis
also improved chimerism in human-to-mouse models, highlighting the broad applicability of this
strategy. Our findings provide new mechanistic insights into xenogeneic barriers and suggest
practical approaches to improve interspecies chimerism for organ generation.

Funding Source: Leducq Foundation, Dr. Ralph & Marian Falk Medical Research Trust.

IPSC-DERIVED THYMIC EPITHELIAL CELLS (ITECS) PROMOTE KEY FUNCTIONS OF
THE HUMAN THYMUS IN A HUMANIZED ATHYMIC MOUSE MODEL
Weinacht, Katja, Department of Pediatrics, Stanford University, USA
Wang, Wenqing, Stanford School of Medicine, USA

Mohammed, Abdulvasey, Stanford School of Medicine, USA

Arreola, Martin, Stanford School of Medicine, USA

Zheng, Zihao, Stanford School of Medicine, USA

Nguyen, Dan Hanh, Stanford School of Medicine, USA

Hubka, Kelsea, Stanford School of Medicine, USA

Slepicka, Priscilla, Stanford School of Medicine, USA

Sebastiano, Vittorio, Stanford School of Medicine, USA

Swartzrock, Leah, Stanford School of Medicine, USA

Krampf, Mark, Stanford School of Medicine, USA

Czechowicz, Agnieszka, Stanford School of Medicine, USA

Bacchetta, Rosa, Stanford School of Medicine, USA

The thymus instructs T cell immunity and central tolerance, yet the signals that drive thymic
epithelial cell differentiation remain incompletely understood. Thus far, no clinically relevant
strategies to regenerate thymic function exist, and its therapeutic potential has not yet been
tapped into. To elucidate pathways instructing commitment and specialization of the human
thymic epithelial stroma, we used complementary single-cell transcriptomic approaches. First,
we identified gene regulatory networks that define fetal thymic epithelium in the context of other
anterior foregut-derived organs; then, we characterized lineage trajectories within the thymic
epithelial compartment across embryonic, fetal, and early postnatal stages. We have translated
these findings into a morphogen-based approach to advance the differentiation of iPSCs into
thymic epithelial cells (iTECs). iTECs derived from this protocol demonstrated high
transcriptional fidelity to human fetal TECs and a diverse MHC | and MHC ll-associated
immunopeptidome. To test their functional characteristics, we transplanted iTECs into athymic
NSG-nude mice (NSG-Foxn1Null) that were engrafted with human hematopoietic stem cells.
Sixteen weeks after transplantation, thymocytes isolated from dissociated iTEC organoids
showed physiologic TdT expression and maturation from double-negative to double-positive to
single-positive stages. Flow cytometric analysis of the peripheral blood showed fully TCRab-
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rearranged naive and memory T cells with expected CD4 to CD8 ratio, as well as gd-T cells
and FOXP3+ regulatory T cells. Experimental iTEC-transplanted animals developed a highly
diverse human TCR repertoire, indistinguishable from control mice transplanted with primary
fetal thymus. T cells showed strong responses to mitogens and proliferated in response to non-
self MHC but not to self-MHC, suggesting iTECs can induce tolerance. These results provide
proof of concept that transplantable human iPSC-derived TECs can perform key functions of
the human thymus and have potential as a regenerative thymic cell therapy.

A SELF-ORGANIZED, MULTI-ORGAN BUD MODEL DERIVED FROM PLURIPOTENT STEM
CELLS RECAPITULATES HUMAN HEPATO-BILIARY ORGANOGENESIS

Talon, Irene, Max Planck Institute for Molecular Genetics, Germany

Grey-Wilson, Charlotte, Wellcome-MRC Cambridge Stem Cell Institute, University of
Cambridge, UK

Bachinger, Fabian, Max Planck Institute for Molecular Genetics and Berlin Institute of Health
Centre for Regenerative Therapies (BCRT), Charité Medical University, Germany

Frau, Carla, Max Planck Institute for Molecular Genetics and Berlin Institute of Health Centre for
Regenerative Therapies (BCRT), Charité Medical University, Germany

Avila, Laura, Max Planck Institute for Molecular Genetics and Berlin Institute of Health Centre
for Regenerative Therapies (BCRT), Charité Medical University, Germany

Vallier, Ludovic, Max Planck Institute for Molecular Genetics and Berlin Institute of Health
Centre for Regenerative Therapies (BCRT), Charité Medical University, Germany

The biliary tree plays a key role in digestion by modifying and carrying bile from the liver to the
intestine. During human development, the epithelial cells that line the biliary tree, known as
cholangiocytes, are derived from different embryonic regions. While the extrahepatic
cholangiocytes originate from the foregut endoderm, the intrahepatic ones differentiate from
hepatoblasts in the liver bud. The impact of this divergent origin on adult tissue is unknown.
Furthermore, the molecular mechanisms of cell fate choice during hepato-biliary organogenesis
remain to be uncovered, especially in human, due to limited access to primary tissues and the
lack of developmental models. To further understand the differences in the specification of extra
and intrahepatic cholangiocytes, we established a self-organizing multi-organ bud model that
mimics the hepato-biliary formation. First, we developed a new protocol using human
pluripotent stem cells to generate a foregut system containing hepato-biliary progenitors and
then established 3D culture conditions to grow the hepato-biliary bud in vitro. The resulting cells
could give rise to self-renewing extrahepatic cholangiocyte and hepatoblast organoids (iIECOs
and iHBOs). Additionally, the iHBOs could be differentiated into self-renewing intrahepatic
cholangiocyte organoids (ilCOs). The generated iECOs and ilCOs express cholangiocyte
markers and show functional characteristics, resembling their primary counterparts. Moreover,
exposure to Wnt signaling activates extrahepatic-specific markers in iECOs, but not in iICOs,
uncovering key mechanisms that separate extra from intrahepatic biliary development. Thus,
our platform not only recapitulates the organogenesis of the biliary tree but also reveals new
mechanisms controlling its development. Finally, we show that iICOs and iECOs acquire
epithelial plasticity when exposed to hepatic differentiation by transdifferentiating into
hepatocyte-like cells, mimicking regenerative mechanisms occurring during chronic liver injury
and suggesting that adult tissue repair could be related to developmental processes. Together,
our results provide a new platform to dissect the mechanisms orchestrating hepato-biliary
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lineage specification and epithelial cellular plasticity in health and disease.

GENERATION OF MULTI-LINEAGE KIDNEY ASSEMBLOIDS WITH INTEGRATION
BETWEEN NEPHRONS AND A SINGLE EXITING COLLECTING DUCT

Wilson, Sean, reNEW, Novo Nordisk Foundation Center for Stem Cell Medicine, Denmark
Santos, Ines, Novo Nordisk Foundation Centre for Stem Cell Medicine (reNEW), Faculty of
Health and Medical Sciences, University of Copenhagen, Denmark

Imsa, Kristiana, Novo Nordisk Foundation Centre for Stem Cell Medicine (reNEW), Faculty of
Health and Medical Sciences, University of Copenhagen, Denmark

Pitarch, Berta Vidal, Novo Nordisk Foundation Centre for Stem Cell Medicine (reNEW), Faculty
of Health and Medical Sciences, University of Copenhagen, Denmark

Wildfang, Louise, Novo Nordisk Foundation Centre for Stem Cell Medicine (reNEW), Faculty of
Health and Medical Sciences, University of Copenhagen, Denmark

Little, Melissa, Novo Nordisk Foundation Centre for Stem Cell Medicine (reNEW), Faculty of
Health and Medical Sciences, University of Copenhagen, Denmark

A functional kidney requires a patent connection between all nephrons and the collecting duct
network to ensure an exit path for the urinary filtrate. While it is now possible to separately
direct the differentiation of pluripotent stem cells to nephron-forming or nephric duct-forming
populations, the controlled integration of these two systems has not been demonstrated in a
human context. We report the formation of an integrated kidney assembloid via the co-culture
of distinct nephric duct progenitor and nephron-forming cultures in the absence of any
requirement for cell enrichment. All nephrons within these kidney assembloids connect to a
single exiting nephric duct with this connection forming with the early distal nephron prior to
nephron segmentation. Using constitutional reporter lines, we show that the nephrons arise
from the nephric progenitors and fuse with the nephric duct while the nephric duct progenitors
form a single common duct without any branching. We further identify the stromal component of
the nephric duct progenitor population contributing to the medullary stroma surrounding the
nephrons. The cell aggregation and suspension culture method also provides a platform for
large scale tissue generation. Such modular assembloids address the challenge of nephron
unification in an engineered kidney tissue model, providing an advanced in vitro tissue system
for developmental investigation, disease modelling, drug discovery and regenerative medicine
studies.

Funding Source: MHL and SBW are funded by the Novo Nordisk Foundation Center for Stem
Cell Medicine (NNF21CC0073729).

ESTABLISHING INTER-SPECIES CHIMERA WITH EMBRYONIC ORGANOID
ENGRAFTMENT

Shen, Xiling, G/ Medical Oncology, University of Texas MD Anderson Cancer Center, USA
Qiang, Huang, Terasaki Institute, USA

Andrykovich, Kristin, Massachusetts Institute of Technology, USA

Duan, Xiaohua, Weill Cornell, USA

Chen, Shuibing, Weill Cornell, USA

Clevers, Hans, Hubrecht Institute, USA

Jaenisch, Rudolf, Massachusetts Institute of Technology, USA
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Human-mouse interspecies chimeras, which serve as humanized models for studying human
cell development in vivo, are challenging to generate due to limited engraftment efficiency.
Intravital embryonic imaging revealed that transplanted human stem or progenitor cells are
outcompeted by endogenous murine cells due to a mismatched stem cell niche, leading to their
disappearance postnatally. To address this, we explored a strategy of providing transplanted
human cells with a predefined 3D stem cell niche to enhance chimeric engraftment. Here, we
demonstrate the feasibility of generating human-mouse chimeras through the embryonic
engraftment of human induced pluripotent stem cell (hiPSC)-derived organoids. Humanized
brain, intestine, and liver tissues are successfully generated in vivo, detectable in adult mice.
These chimeras exhibited tissue-specific tropism, with human cells detected only in organs
corresponding to the transplanted organoid type. Notably, successful engraftment was
observed with hiPSC-derived organoids but not with dissociated single cells and was less
efficient with tissue-derived organoids, which lack the mesenchyme. These findings highlight
the importance of an initial 3D human stem cell niche in facilitating interspecies embryonic
engraftment. The result chimera models provide useful tools for study human tissue
development, homeostasis, and disease conditions in an in vivo setting.

XENOGENEIC REGENERATION OF HUMANIZED MESONEPHROS/HEART IN PIGS
Lai, Liangxue, Guangzhou Institute of Biomedicine and Health, Chinese Academy of Sciences,
China

The shortage of immunohistocompatible donors for organ transplantation is a universal problem
with no direct solution. A promising alternative is to generate viable interspecies chimeras
involving large mammals and human tissues through embryo complementation with pluripotent
stem cells (PSCs). Pigs are a highly attractive target for growing xenogeneic human organs
given their similarities with humans in body physiology and size, as well as in embryonic
development. However, obtaining high degree of chimerism with species evolutionarily more
distant than rodents is challenging. Although human endothelium and patches of skeletal
muscle tissue have been generated inside pigs, no solid organs have been produced to date
due to the overall poor contribution of human PSC-derived cells to chimeric porcine tissues.
Here, to produce human cells with superior intra-niche competitiveness, we combined
optimized naive pluripotent stem cell culture conditions with the inducible over-expression of
two pro-survival genes (MYCN and BCL2). The resulting cells had substantially enhanced
viability in the xeno-environment of the interspecies chimeric blastocyst and successfully
formed well-organized human heart and middle stage kidney until embryonic day 19 and 28
inside pig fetuses, respectively. Our findings demonstrate proof-of-principle of the possibility of
generating human solid organs in organogenesis-disabled pigs, opening an exciting avenue for
regenerative medicine and a unique artificial window for studying human development.

INSIGHTS INTO DISEASE MECHANISMS FROM STEM CELL RESEARCH
2:00 PM - 3:30 PM
HALL 3F, LEVEL 3
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REGENERATION OF THE LIVER USING NUCLEOSIDE-MODIFIED MRNA
ENCAPSULATED IN LIPID NANOPARTICLES (MRNA-LNP)

Gouon-Evans, Valerie, Department of Medicine, Center for Regenerative Medicine, Boston
University and Boston Medical Center, USA

The remarkable ability of the liver to regenerate by proliferation of hepatocytes constitutes the
main repair mechanism named the hepatocyte-driven regeneration. Yet, during chronic liver
injury or acute severe hepatocyte death, proliferation of mature cells becomes exhausted. In
these cases, precursors of hepatocytes derived from cholangiocytes have been reported to
generate healthy hepatocytes in a process defined as the cholangiocyte-driven regeneration.
Despite these two mechanisms of liver repair, end stage liver disease remains the 12th most
common cause of death in the United States, begging for therapeutic strategies to harness
intrinsic mechanisms of liver repair. Alternatively, cell therapy using primary human hepatocytes
or pluripotent stem cell-derived hepatocytes, if cell engraftment is harnessed, could also
become a viable treatment for human liver diseases. We recently pioneered mRNA-LNP as a
technology to deliver regenerative factors to the liver for liver regeneration application. We
showed specific hepatotropism of mMRNA-LNP via intravenous injection of luciferase encoding
mMRNA-LNP, with protein expression lasting about 3 days. In the liver, virtually all hepatocytes
are transfected along with a subpopulation of endothelial and Kupffer cells. We demonstrate
that delivery via mRNA-LNP to the liver of the key hepatocyte mitogen hepatocyte growth factor
(HGF) and epidermal growth factor (EGF) enhances hepatocyte-driven repair by sharply
reversing steatosis and accelerating restoration of liver function in a chronic liver injury model,
while accelerating liver regeneration in an acute injury model. The combination of HGF and
EGF mRNA-LNP injections also dramatically promotes primary human hepatocyte engraftment
in a chronic model. To harness cholangiocyte-driven repair, we delivered vascular endothelial
growth factor A (VEGFA) in acute and chronic injured mouse livers. We found that VEGFA
mRNA-LNP induces robust cholangiocyte conversion to hepatocytes, and importantly reverts
steatosis and fibrosis. Our study introduces mMRNA-LNP as a potentially translatable safe
therapeutic intervention to harness both hepatocyte- and cholangiocyte-driven liver
regeneration as well as primary human hepatocyte cell therapy to alleviate human acute and
chronic liver diseases.

CRISPR/Cas9-MEDIATED EXCISION OF EXPANDED “CTG” REPEATS AND
CORRECTION OF SPLICEOPATHY IN MYOTONIC DYSTROPHY PATIENT-SPECIFIC
IPSC-DERIVED MUSCLE AND CARDIAC CELLS IN VITRO AND DM1 MICE IN VIVO
VandenDriessche, Thierry, Gene Therapy and Regenerative Medicine, Vrije Universiteit
Brussel VUB, Belgium

Majumdar, Debanjana, Vrije Universiteit Brussel, Belgium

Janssens, Mathias, Vrije Universiteit Brussel, Belgium

Dastidar, Sumitava, Vrije Universiteit Brussel, Belgium

Chuah, Marinee, Vrije Universiteit Brussel, Belgium

Myotonic dystrophy type 1 (DM1) is a genetic disorder, primarily affecting skeletal muscle and
heart. It is caused by an CTG trinucleotide repeat expansion (CTGexp) in the 3’-untranslated

region (UTR) of the dystrophia myotonica protein kinase (DMPK) gene, resulting in expanded
CUGexp repeats in the corresponding DMPK transcripts. These CUGexp repeats cause
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splicing abnormalities in genes that affect skeletal muscle and heart function. To reverse this
splicing defect, we used CRISPR/Cas9-mediated gene editing based on a dual gRNAs that
were designed to recognise a specific sequence upstream and downstream of the CTGexp
repeats in the DMPK 3’-UTR. Efficient CTGexp was demonstrated in different “disease-in-a-
dish” cellular platforms including DM1 patient-specific myoblasts, DM1 patient-specific induced
pluripotent stem cells (DM1-iPSC) and DM1-iPSC-myogenic mesoangioblast-like cells This
resulted in the disappearance of ribonuclear foci in the nuclei of corrected DM1 myoblasts,
DM1-iPSC and their progeny upon myogenic and cardiomyogenic differentation. Consequently,
the normal intracellular localization of the muscleblind-like splicing regulator 1 (MBNL1) was
restored, resulting in the normalization of splicing pattern. Transcriptome-wide analysis of
isogenic CRISPR-Cas9-corrected versus non-corrected DM1 iPSC-derived cardiomyocyte-like
cells revealed a prominent difference in the splicing pattern for a number of candidate genes
pertaining to genes that are associated with cardiac function and cellular signaling. Notably,
normal splicing of MBNL1, MBNL2, INSR, ADD3, and CRTC2, was restored following CTGexp
repeat excision. Subsequently, we administered the CRISPR/Cas9 components using AAV9
vectors in a newly developed inducible DM1 mouse model. This resulted in successful CTGexp
excision with reversal of DM1-specific alternative splicing markers and decreased ribonuclear
foci formation. In conclusion, this comprehensive in vitro and in vivo study supports the use of
CRISPR/Cas9-mediated gene editing as a potential treatment for DM1.

Funding Source: VUB IOF-GEAR; Methusalem; SRP; FWO; EU Horizon 2020 No N°. 825825
(UPGRADE); Koning Boudewijn Stichting; VUB Duchenne Fund.

REGIMEN DEVELOPMENT ON DNAJA3 HAPLOINSUFFICIENCY MEDIATED
SARCOPENIC OBESITY AND CANCER CACHEXIA WITH IMBALANCED
MITOCHONDRIAL HOMEOSTASIS AND LIPID METABOLISM

Lo, Jeng-Fan, National Yang Ming Chiao Tung University, Taiwan

Fann, Yu-Ning, National Yang Ming Chiao Tung University, Taiwan

Yang, Qian Fei, National Yang Ming Chiao Tung University, Taiwan

Muscle loss and impaired skeletal muscle regeneration are common ailments of aging and
chronic disease including atrophy and sarcopenia. The molecular mechanisms of pathogenesis
of age-related muscle wasting include mitochondria dysfunction, inflammation, intramuscular
adipose tissue, and oxidative stress. Dnaja3, a mitochondrial co-chaperone, has been identified
to regulate skeletal muscle physiology and act as a tumor suppressor on various cancer types.
GMI, an immunomodulatory protein cloned from G. microsporum, is found to promote
myogenesis. We generated transgenic mouse strains with Dnaja3 haploinsufficiency in skeletal
muscle. We performed differential mitochondrial proteomes and analyzed mitochondrial
function between young and old mice or mice with induced carcinogenesis. GMI acting as a
Dnaja3 activator was tested to improve mitochondrial function both in vivo and in vitro using
those transgenic mice strains. We observed impairment of physiological muscular function in
young transgenic mice. The gene ontology analysis of the transgenic and wild-type mice
indicated the association with mitochondria dysfunction, fatty acid metabolism, and oxidative
stress response. Furthermore, GMI treatment could improve mitochondrial function ameliorate
lipid accumulation in vivo, and accelerate myoblast regeneration in vitro. Overall, we
characterize the mitochondria dysfunction associated molecular mechanisms, mediated by
Dnaja3 haploinsufficiency, in the transition stage of obesity or cancer cachexia. Additionally,
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GMI would be a potential therapeutic drug based on activating Dnaja3.

Funding Source: NSTC113-2811-B-A49A-015.

MODELING PARKINSON'S DISEASE INITIATION IN THE GUT: NOVEL INSIGHTS FROM
IPSC-DERIVED ENTERIC NEURONAL LINEAGES

Ghirotto, Bruno, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander
University of Erlangen-Niirnberg, Germany

Ruder, Vivien, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander University
of Erlangen-Niirnberg, Germany

James, Christina, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander
University of Erlangen-Niirnberg, Germany

Gerasimova, Elizaveta, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander
University of Erlangen-Nirnberg, Germany

Wend, Holger, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander University
of Erlangen-Niirnberg, Germany

Farrell, Michaela, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander
University of Erlangen-Niirnberg, Germany

Gongalves, Luis, Medicine 1, University Hospital Erlangen, Friedrich-Alexander University of
Erlangen-Niirnberg, Germany

Kuijs, Merel, Department of Computational Health, Helmholtz Munich, Germany

Shulman, Maiia, Department of Computational Health, Helmholtz Munich, Germany
Hartebrodt, Anne, Artificial Intelligence in Biomedical Engineering (AIBE), Friedrich-Alexander
University of Erlangen-Nirnberg, Germany

Gessner, Arne, Clinical Pharmacology and Toxicology, Friedrich-Alexander University of
Erlangen-Niirnberg, Germany

Gerez, Juan, Physical Chemistry, ETH Ziirich, Switzerland

Blumenthal, David, Artificial Intelligence in Biomedical Engineering (AIBE), Friedrich-Alexander
University of Erlangen-Niirnberg, Germany

Zunke, Friederike, Molecular Neurology, University Hospital Erlangen, Friedrich-Alexander
University of Erlangen-Niirnberg, Germany

Gunther, Claudia, Medicine 1, University Hospital Erlangen, Friedrich-Alexander University of
Erlangen-Niirnberg, Germany

Theis, Fabian, Department of Computational Health, Helmholtz Munich, Germany

Riek, Roland, Physical Chemistry, ETH Ziirich, Switzerland

Gupta, Pooja, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander University
of Erlangen-Niirnberg, Germany

Neurath, Markus, University Hospital Erlangen, Friedrich-Alexander University of Erlangen-
Nirnberg, Germany

Winner, Beate, Stem Cell Biology, University Hospital Erlangen, Friedrich-Alexander University
of Erlangen-Niirnberg, Germany

More than 10 million people in the world suffer from Parkinson's disease (PD), a
neurodegenerative disorder classically featuring motor manifestations due to the loss of
dopaminergic neurons in the central nervous system. Yet, emerging evidence has
demonstrated that gastrointestinal dysfunction precedes motor impairment by years, placing the
enteric nervous system (ENS) at the center of disease initiation. While the PD hallmark protein
alpha synuclein (a-syn) has been detected in the gut of PD patients, the mechanisms
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underlying a-syn-driven toxicity in the human ENS remain poorly understood. The hypothesis of
this study is that a-syn pathology in the ENS initiates PD progression, amplified by inflammatory
signals. For the first time we established iPSC-derived enteric neuronal lineages (ENLs),
consisting of enteric neurons and glial cells, from PD patients with a triplication in the SNCA
gene locus (SNCA 3x) and their respective isogenic controls. Going beyond classical animal
models, iPSC-ENLs offer a human-specific model to investigate enteric a-syn pathology and its
interplay with inflammation. Using multiomics combined with functional assays, we uncovered
disrupted neuronal differentiation, accelerated glial development, and impaired neuronal-glial
communication in SNCA 3x ENLs. These cells were also more sensitive to TNF-a stimulation,
which further enhanced a-syn-mitochondria interactions, induced a general hypometabolic state
and promoted metabolic reprogramming towards glutamine oxidation. Additionally, TNF-a
treatment strongly decreased neuronal activity in SNCA 3x ENLs, linking inflammation to
impaired enteric neuronal function. Importantly, pharmacological intervention restored
metabolic function of SNCA 3x ENLs, suggesting a potential therapy for early ENS dysfunction
in PD. Overall, our study positions iPSC-ENLs as a robust platform for modeling ENS pathology
in synucleinopathies. By revealing how intestinal inflammation drives PD progression via
metabolic dysregulation, we highlight the ENS as a very promising therapeutic target. Our
findings redefine the role of the ENS as merely a receptor of immune signals to an active
initiator of PD, offering new insights into disease pathophysiology and drug screening for early
PD.

Funding Source: This work was funded by the Deutsche Forschungsgemeinschaft (DFG,
German Research Foundation) - CRU5024 (A01).

APPLYING HUMAN ENDOMETRIAL ORGANOID AND IMPLANTATION MODELS TO
DECIPHER UNDERLYING CAUSES OF ENDOMETRIOSIS-ASSOCIATED INFERTILITY
Bueds, Celine, Department of Development and Regeneration, KU Leuven, Belgium
Vanhessche, Tijs, Department of Development and Regeneration, KU Leuven, Belgium
Cosemans, Gwenny, Department of Development and Regeneration, KU Leuven, Belgium
De Moor, Amber, Department of Development and Regeneration, KU Leuven, Belgium

De Vriendt, Silke, Department of Development and Regeneration, KU Leuven, Belgium
Rivron, Nicolas, Institute of Molecular Biotechnology, Austria

Vriens, Joris, Department of Development and Regeneration, KU Leuven, Belgium

Lluis, Frederic, Department of Development and Regeneration, KU Leuven, Belgium
Vankelecom, Hugo, Department of Development and Regeneration, KU Leuven, Belgium

One week after fertilization, the human embryo implants in the uterus, a process requiring
highly coordinated interplay with the uterine lining (endometrium). To welcome and nest the
nascent embryo (blastocyst), the endometrium must decidualize to reach a receptive state.
Perturbed decidualization and receptivity are considered major causes of infertility. Here, we
search for potential aberrations in these processes in a widespread burdening disease highly
associated with infertility, i.e. endometriosis, to date only poorly understood. We apply
endometrium biomimetics based on organoid models established from endometrial biopsies of
healthy (fertile) and endometriosis (infertile) women, both recapitulating the original tissue
characteristics. Bulk RNA-sequencing) and RT-gPCR analyses showed defective
decidualization capacity of endometriosis’ compared to healthy endometrium-derived organoids
when exposed to hormones that regulate this process in vivo. In addition, we apply our in vitro
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human embryo implantation model in which high-fidelity blastocyst models (blastoids) are
combined with organoid-derived endometrium constructs, reliably capturing the first events of
embryo-endometrium interaction. Blastoids successfully attach to the healthy endometrial layer,
however only when these endometrial cells are hormonally primed (decidualized) to reach the
receptive state. Interestingly, when blastoids are introduced to endometrial layers derived from
endometriosis patients, their attachment is significantly reduced. We subsequently performed
single-cell RNA-seq analysis comparing the healthy and endometriosis implantation model,
which identified molecular factors potentially contributing to the decreased blastoid adhesion
rate on endometriosis’ endometrial layer. Further exploration and validation of these markers
will offer insight into the disruptions occurring at the embryo-woman interface in infertility
associated with endometriosis. Taken together, our stem cell-derived organoid(-based) models
offer great value to decipher (patho)physiological processes of endometrial behavior and
embryo-endometrium interactions.

ENGINEERED HEART TISSUE FOR DISEASE MODELING AND EFFICACY TESTING
Eschenhagen, Thomas, Institute of Experimental Pharmacology and Toxicology, University
Medical Center Hamburg Eppendorf, Germany

Human induced pluripotent stem cell (hiPSC)-cardiomyocytes (CM) are increasingly used for
modeling cardiac diseases, but exhibit developmental immaturity, lack of cell diversity and
limited functional readout. We have pioneered the 3D engineered heart tissue (EHT)
technology to overcome some of these limitations. EHTs induce better organized sarcomere
structure, high degree of mitochondrial, oxidative metabolism and mature electrophysiological
characteristics of hiPSC-CM. We used hiPSC-EHT to model neonatal cardiomyopathy caused
by homozygous or compound heterozygous truncating mutations in myosin binding protein C
gene (MYBPC3). While force of contraction was only reduced under high afterload compared to
isogenic controls, time of contraction was always shortened and terminal relaxation was
relatively prolonged. This phenotype was used as an efficacy assay for the commercial
development of a gene therapy of MYBPC3-related cardiomyopathy (Dinagor/Biomarin). In a
second project, we evaluated the hypothesis that multicellular hiPSC-derived EHT provide a
better in vitro model of cardiac hypertrophy than standard EHT from CM only. To this end, we
generated cardiac fibroblasts, smooth muscle cells, macrophages, endothelial cells in addition
to CM from the same hiPSC line. Mixing them ata ratio of 5:5: 10 : 20 : 60 resulted in EHT
that developed much faster than EHTs from CM only, exhibited a better sarcomeric and
mitochondrial ultrastructure and showed typical distribution of the different cell types throughout
EHTs. Importantly, multicellular EHTs showed a clear hypertrophic (increase in CM size) and
fibrotic response (gene expression) to the pro-hypertrophic agonists phenylephrine and
endothelin-1 that is lacking in EHTs from CM only. Taken together, we have optimized the EHT
system to a point that EHT-data have been part of an FDA IND procedure. And we have
developed the first EHT model with 5 cardiac cell types that can serve as a new human
hypertrophy model.
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METABOLISM, STEM CELLS, AND CANCER
2:00 PM - 3:30 PM
HALL B, LEVEL 1

METABOLIC REPROGRAMMING IN HEPATOCELLULAR CARCINOMA TO DRIVE
CANCER STEMNESS

Ma, Stephanie, School of Biomedical Sciences, LKS Faculty of Medicine, The University of
Hong Kong, Hong Kong

Hepatocellular Carcinoma (HCC), in particular those driven by hepatitis B virus and metabolic
dysfunction, is one of the most prevalent and aggressive malignancies the world. Despite
definite improvements in the outcome of patients with this disease, the overall prognosis is still
unsatisfactory because of late presentation, drug resistance and frequent tumor recurrence.
Unlocking phenotypic plasticity has become known as a new emerging hallmark of cancer, with
the feature endowing cancer cells with the capacity to shift dynamically between a differentiated
state, with limited tumorigenic potential, and an undifferentiated or cancer stem-like cell (CSC)
state, which is responsible for long-term tumor growth. There is now ample evidence to show a
more stemness or less differentiated state represents an important root of HCC recurrence and
therapy resistance. Recent discoveries in the lab have identified a number of metabolic-
associated molecular targets and mechanisms driving cancer stemness, providing novel
insights into new therapeutic interventions. This talk will cover the latest findings in our lab in
this area.

ONCOGENIC KRAS INITIATES SKIN TUMOR IN A NICHE DEPENDENT MANNER
Xin, Tianchi, Yale School of Medicine, USA

Regot, Sergi, Johns Hopkins School of Medicine, USA

Greco, Valentina, Yale University School of Medicine, USA

Tissue regeneration and maintenance rely on the coordinated behaviors of stem cells.
However, this orchestration can be disrupted by oncogenic mutations, resulting in the
breakdown of the healthy tissue architecture and, ultimately, tumor formation. Despite its
significance, how oncogenes disrupt stem cell functions to initiate tumorigenesis remain poorly
understood. Through intravital imaging of mouse skin together with dynamic ERK signal sensor,
our recent work uncovered that KrasG12D mutation, a driver of squamous cell carcinoma,
induces early tissue abnormality by converting pulsatile into sustained ERK activation in hair
follicle stem cells. To further interrogate the mechanism of tumor initiation, we longitudinally
tracked the same KrasG12D mutant hair follicles over several months in the mouse ear.
Surprisingly, as tumors emerged in other body parts, no tumor formation was observed in the
ear despite the dramatic architectural changes in individual hair follicles, suggesting a tumor
resistant microenvironment provided by the ear skin. We then introduced a wound following
mutation induction to stimulate tumorigenesis, as wounding has been shown to promote tumor
formation originating from hair follicles. Interestingly, our preliminary data indicate that tumor
initiation only occur in a hair follicle stage-specific manner, suggesting that remodeling hair
follicles provide a tumor permissive microenvironment. To uncover the mechanism of this
niche-dependent tumorigenesis, we are analyzing the cellular and molecular dynamics during
tumor initiation. Tracking ERK signal dynamics in vivo shows that KrasG12D induces sustained
ERK activation exclusively at the tumor permissive hair follicle stage. Molecular profiling
suggests that Kras mutant stem cells adopt a new cellular state, which may synergize with
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wound-induced signal to enable tumor formation. Collectively, our findings support a niche-
dependent mechanism of oncogenesis, demonstrating that oncogenic mutations must
cooperate with specific microenvironments to drive tumor initiation.

IDENTIFICATION OF LINEAGE-SPECIFIC CANCER-RELATED MUTATIONS IN HUMAN
PLURIPOTENT AND ADULT STEM CELLS

Jung, Jonathan, The Azrieli Center for Stem Cells and Genetic Research, The Hebrew
University of Jerusalem, Israel

Lezmi, Elyad, The Hebrew University of Jerusalem, Israel

Benvenisty, Nissim, The Hebrew University of Jerusalem, Israel

Human pluripotent stem cells PSCs accumulate genomic defects, impacting their growth and
tumorigenic potential. In a recent large-scale analysis of over 140 PSC lines, we revealed
cancer-related pathogenic point mutations, as identified in human tumors, in about 20% of PSC
samples and their differentiated derivatives. Furthermore, we suggested effects of such
mutations on the cellular phenotype during differentiation. To compare the rate and type of
mutations in PSCs versus adult stem cells (ASCs), we analyzed cancer-related mutations, in
over 700 samples of human ASCs, finding mutations in approximately 18% of mesenchymal
stem cell samples and 41% in neural stem cell samples. The analysis identified involvement of
25 tumor-suppressor genes and 9 oncogenes with interconnection between them. Surprisingly,
ASCs exhibited dramatically different profiles of genes compared to those found in PSCs.
These lineage-specific profiles of cancer-related genes are suggested to be correlated with
their gene expression levels and with tumor-specific mutations in patients. In addition, we
demonstrated in all three lineages cancer mutations that are acquired in vitro. Our findings
emphasize the importance of genetic screening in all stem cell lines, both for accurate research
interpretation and for ensuring safety in clinical applications. The initial part of this work was
recently published in Nature Biotechnology (2024).

METABOLIC REWIRING DRIVES TOLERANCE TO ONCOGENIC MUTATIONS IN THE
SKIN STEM CELLS

Hemalatha, Anupama, Multicellular Systems, Friedrich Miescher Institute for Biomedical
Research, Switzerland

Perry, Rachel, Yale University, USA

Greco, Valentina, Yale University, USA

Phenotypically normal human and mouse epithelial tissues accumulate oncogenic mutations
with age. To understand why some of these mutations lead to disease while others are
tolerated, it is essential to define the temporal trajectory of tissue as it transitions from a pre-
cancerous to cancerous state. Cellular energy metabolism is a key driver of both regulated and
aberrant growth. How is metabolism altered to support oncogenic tolerance versus cancer
emergence? To track the metabolic changes within the skin stem cells of live mice over time as
they encounter oncogenic mutations, | adapted optical redox imaging into a live-imaging
platform so as to capture the endogenous fluorescence of metabolites NAD(P)H and FAD in
parallel with cell morphology and behaviors in the mouse skin. Different oncogenes invoke
different modes of epithelial tolerance: while wild-type (WT) cells outcompete B-catenin-Gain-of-
Function (BcatGOF) mutant cells, HrasG12V mutant cells outcompete WT cells, yet are
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integrated into functional tissue. By tracking the redox ratio (NAD(P)H/FAD) with single cell
resolution in the same mouse over time, we discovered that both BcatGOF and HrasG12V
mutations lead to a rapid drop in redox ratios (NAD(P)H/FAD), before any other tissue
aberrancy, making it a first line of response to the mutations. Glucose flux studies reveal that
both BcatGOF and HrasG12V mutant epidermis upregulate flux and fractional contribution of
glucose through TCA cycle, and thereby glucose oxidation, in line with the observed drop in
redox ratio- but contrary to the expectations for cancer cells. Using pharmacological inhibition of
mitochondrial oxidation, we find that upregulation of glucose oxidation is essential for the
downstream phenotype of both oncogenic mutations. Strikingly, their cell competition outcome
is reversed upon inhibition of metabolic changes - the BcatGOF cells are no longer effectively
eliminated and the HrasG12V cells no longer expand. Is the deviation from the expected
metabolic rewiring a reason for oncogenic tolerance? To answer this, future studies will
combine HrasG12V mutants with p53 loss-of-function; conditions under which cancer will
develop. My lab will investigate the earliest redox and metabolic changes, tracking them over
time as they diverge between tolerance and disease phenotypes.

TRANSCRIPTION FACTORS TFEC AND MAFB SPECIFY HUMAN IPSC TO BLOOD STEM
CELL-SUPPORTIVE SINUSOIDAL VASCULAR ENDOTHELIAL CELLS

Zon, Lenonard, Stem Cell Program, Boston Children’s Hospital, USAHan, Tianxiao, Boston
Children’s Hospital, USA

Gunagem Rajesh, Boston Children’s Hospital, USA

Jing, Ran, Boston Children’s Hospital, USA

Khosraviani, Negin, Boston Children’s Hospital, USA

Stockard, Oliva, Boston Children’s Hospital, USA

Cordin, Alexandra, Boston Children’s Hospital, USA

Xu, Anthony, Boston Children’s Hospital, USA

Hensch, Luca, Boston Children’s Hospital, USA

Konovov, Martin, Boston Children’s Hospital, USA

Tang, Yang, Boston Children’s Hospital, USA

Chen, Kenny, Boston Children’s Hospital, USA

Yang, Song, Boston Children’s Hospital, USA

Zhou, Yi, Boston Children’s Hospital, USA

Daley, George, Boston Children’s Hospital, USA

Schlaeger, Thorsten, Boston Children’s Hospital, USA

Sinusoidal endothelial cells (ECs) and other perivascular supportive cells constitute a
specialized niche microenvironment for the hematopoietic stem and progenitor cells (HSPCs).
HSPC niches are found in the fetal liver and the adult bone marrow. The transcriptional
programs that orchestrate the HSPC niche functions remain unclear. We elucidated the
transcription factor code that specifies the venous sinusoids of the marrow. Using zebrafish, we
performed single-cell RNA-sequencing analyses between HSPC niche sinusoidal ECs in the
adult marrow and the non-HSPC niche sinusoidal ECs in the adult liver. These results were
compared to murine marrow sinusoids. By overexpressing the differentially expressed
transcription factors (TFs) tfec and mafbb in the adult zebrafish liver sinusoids, we
reprogrammed liver sinusoids to upregulate key genes known for HSPC niche-supportive
functions, including mrc1a (log2FC=4.9, p< 0.005), lyve1b (log2FC=3.6, p< 0.005) and dab2
(log2FC=5.0, p< 0.005). These reprogrammed sinusoidal ECs attracted primary runx1+ spi1b+
HSPCs. Transplantation of whole liver cells in the reprogrammed liver achieved functional
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multi-lineage engraftment in immunocompromised recipients by transplant assay (7/26 in the
reprogram group vs. 0/20 in the control not programmed group, p=0.0296). Using this
information, we reprogrammed human iPSC into HSPC niche-like sinusoidal ECs by DOX-
inducible overexpression of human TFs ETV2, TFEC, and MAFB. These HSPC niche-like
sinusoidal ECs significantly upregulated putative HSPC niche-supportive genes, including
MRC1 (log2FC=3.6, p< 0.005), STAB2 (log2FC=10.3, p< 0.005), JAG1 (log2FC=1.7 p< 0.005),
and CXCL12 (log2FC=5.1 p< 0.005). Co-culture with primary human cord blood-derived CD34+
HSPCs revealed that these HSPC niche-like sinusoidal ECs could better preserve the co-
cultured HSPC stem cell properties, shown by higher RNA expression of stem cell marker
genes such as CD34 and MECOM, and by a greater number of multipotent colonies in the
colony-forming unit (CFU) assay. More importantly, these HSPC niche-like sinusoidal ECs
helped the co-cultured HSPCs improved HSPC engraftment compared to generic ECs
(p=0.0164). Our findings unveiled the transcription factor code TFEC and MAFB in specifying
sinusoidal ECs to have HSPC niche function.

METABOLISM IN THE TISSUE MICROENVIRONMENT REGULATES KIDNEY
(RE)GENERATION
Rabelink, Ton, Internal Medicine, Leiden University Medical Center, Netherlands

Chronic kidney disease (CKD) is a global health concern, and the limited treatment options for
end-stage kidney disease have remained unchanged for decades. Concurrent insults to the
kidney can exacerbate disease progression, but the underlying potential to have kidney repair
after such injury remains poorly understood. The tricarboxylic acid (TCA) cycle, a fundamental
metabolic pathway, plays a vital role in energy production and biomolecule synthesis. Recent
research by my group has revealed that failed repair and subsequent fibrosis in kidney
epithelial cells are linked to anaplerotic failure in the TCA cycle, resulting in the inability to
maintain sufficient levels of TCA intermediates. These metabolites regulate chromatin
remodeling and cell signaling pathways, influencing cell fate decisions. Using a spatial multi-
omics approach we identify regenerative and profibrotic niches in the kidney that are
characterised by unique metabolic profiles and cellular metabolite communication. These
metabolic features recapitulate the metabolite communication during kidney development. | will
discuss how these insights can subsequently be applied to improve procurement and outcome
of kidney transplantation.

MODULATING THE IMMUNE SYSTEM TO FIGHT DISEASE
2:00 PM - 3:30 PM
THEATER 1, LEVEL 1

BUILDING AN ENHANCED IMMUNE SYSTEM TO FIGHT DISEASE
Levings, Megan, School of Biomedical Engineering, University of British Columbia, Canada

Regulatory T cells (Tregs) regulate immune homeostasis through a variety of mechanisms and
are being explored as a cell-based therapy to dampen inflammation and induce tolerance in the
settings of transplantation and autoimmunity. Evidence shows that Treg therapy is safe and
well-tolerated, but efficacy remains undefined and could be limited by poor persistence in vivo
and lack of antigen specificity. With the advent of new genetic engineering tools, it is now
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possible to create bespoke “designer” Tregs that not only overcome possible limitations of
polyclonal Tregs, but also introduce new features. | will discuss our recent work to engineer
Tregs with chimeric antigen receptors as a strategy to increase potency. | will also discuss how
different types of progenitor cells can be leveraged to make “on demand” human T cells for
application as allogeneic cell therapies in a wide variety of immune-mediated diseases.

IMMUNE RESPONSE IN IPSC-BASED ALLOGENEIC CELL THERAPY FOR PARKINSON'S
DISEASE

Morizane, Asuka, Regenerative Medicine, Kobe City Medical Center General Hospital, Japan
Yamasaki, Emi, Kyoto University, Japan

Shindo, Takero, Kyoto University Graduate School of Medicine, Japan
Anazawa, Takayuki, Kyoto University Graduate School of Medicine, Japan
Sawamoto, Nobukatsu, Kyoto University Graduate School of Medicine, Japan
Yamakado, Hodaka, Kyoto University Graduate School of Medicine, Japan
Nakanishi, Etsuro, Kyoto University Graduate School of Medicine, Japan
Sawamura, Masanori, Kyoto University Graduate School of Medicine, Japan
Taruno, Yosuke, Kyoto University Graduate School of Medicine, Japan

Doi, Daisuke, Kyoto University, Japan

Kikuchi, Tetsuhiro, Kyoto University, Japan

Kawasaki, Yuri, Kyoto University, Japan

Saito, Megumu, Kyoto University, Japan

Kikuchi, Takayuki, Kyoto University Graduate School of Medicine, Japan
Arakawa, Yoshiki, Kyoto University Graduate School of Medicine, Japan
Miyamoto, Susumu, Kyoto University Graduate School of Medicine, Japan
Nakamoto, Yuji, Kyoto University Graduate School of Medicine, Japan
Takahashi, Ryosuke, Kyoto University Graduate School of Medicine, Japan
Takahashi, Jun, Kyoto University, Japan

Because the central nervous system (CNS) is an immune-privileged organ, it requires different
immunosuppression strategies for cell therapies using induced pluripotent stem cells (iPSCs)
compared with the ones for organ transplantations. We conducted the first in-human clinical
trial of a cell therapy for Parkinson's disease using allogeneic iPSCs (jJRCT2090220384) to
seven subjects. All patients were transplanted with dopaminergic neural progenitors
differentiated from iPSCs (iPSC-DANSs), which was derived from a healthy volunteer with
homozygous human leukocyte antigen (HLA) haplotypes, through immunosuppression with
tacrolimus (trough value 5-10 ng/mL) alone for about one year. No significant immune response
was detected by positron emission tomography and serological study regardless of HLA
compatibility. A mixed lymphocyte reaction with a stimulator of iPSC-derived dendritic cells, but
not iPSC-DANSs, showed the activation of lymphocytes from HLA mismatch-grafted recipients.
The low expression of HLA in iPSC-DANs might contribute to the successful engraftment in the
immune-privileged CNS. Although the number of cases is small, this study indicated the
possibility that immunosuppression with tacrolimus alone could control the postoperative
immune response in allogeneic iPSC-based cell therapy for Parkinson's disease. Appropriate
immune suppression strategies using cost-effective immune monitoring methods should be
further developed for stem cell therapies in CNS.

Funding Source: This study was supported by a grant from the Research Project for Practical
Application of Regenerative Medicine of the Japan Agency for Medical Research and
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Development (AMED) [23bk0104126h0003].

Clinical Trial ID: jRCT2090220384.

SYNNOTCH/CAR-BASED COMBINATORIAL IMMUNOTHERAPY AGAINST COLORECTAL
CANCER WITH HER2 AMPLIFICATION IN NK AND IPSC-DERIVED NK CELLS

Cortese, Marco, Oncology, Candiolo Cancer Institute, Italy

D'Andrea, Alice, Universita di Torino, Italy

Landra, Indira, Candiolo Cancer Institute, Italy

Taebi, Sahar, Universita di Torino, Italy

Petti, Consalvo, Candiolo Cancer Institute, Italy

Franco, Letizia, Candiolo Cancer Institute, Italy

Medico, Enzo, Universita di Torino, Italy

HERZ2 amplification occurs in about 5% of colorectal cancer (CRC) cases and is associated
only partially with clinical response to combined human epidermal growth factor receptor 2
(HER2)/epidermal growth factor receptor (EGFR)- targeted treatment. An alternative approach
based on adoptive cell therapy (ACT) using T-cells engineered with anti-HERZ2 chimeric antigen
receptor (CAR) proved to be toxic due to "on-target off-tumor" activity. Here we describe a
combinatorial strategy to safely target HER2 amplification and CEA expression in CRC using a
synNotch-CAR based artificial regulatory network. The natural killer cell line NK-92 was
engineered with an anti-HER2 synNotch receptor driving the expression of a CAR against CEA
only when engaged. After being transduced and sorted for HER2-driven CAR expression, cells
were cloned. The clone (5F) with optimal performances in terms of specificity and amplitude of
CAR induction demonstrated significant activity in vitro and in vivo specifically against
HER2amp/CEA+ CRC models, with no effects on cells with physiological HER2 levels. To
further improve survival, tumor penetration and in vivo efficacy of the NK-92.5F clone, we
adopted two approaches. First, we tried to increase cytotoxicity building a more complex and
potent system, in which HER2 synNotch engagement drives expression of both the CEA-CAR
and different cytokines (5Fck). In fact, 5Fck cells displayed further increased cytotoxicity in
vitro, and drastically increased the survival of mice carrying HER2amp CRC xenografts. The
second approach was to employ the combinatorial system in a different effector cell type, i.e.
iPSC-derived NK cells, characterized by longer survival (no irradiation required) and higher
penetration and cytotoxicity. In conclusion the HER2-synNotch/CEA-CAR-NK system provides
an innovative, scalable and safe off-the shelf cell therapy approach with potential against
HER2amp CRC resistant or partially responsive to HER2/EGFR blockade.

GENO-WRITING™ PLATFORM: TRANSFORMATIVE GENOME ENGINEERING FOR
HUMAN IPSCS
Aizawa, Yasunori, Logomix, Japan

Human iPSCs are revolutionizing research and therapy, but existing genome engineering tools
fall short in enabling the large-scale, precise modifications essential for advanced cellular
models and therapeutic prototypes. Geno-Writing™ bridges this gap, offering a groundbreaking
genome engineering platform that enables (1) bi-allelic, 100-kb-scale deletion of multiple
endogenous gene loci, and (2) integration and stable expression of 8—-12 transgenes in human
iPSCs in under two months. This unprecedented capability to perform large-scale genome
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modifications and complex cell functional enhancements represents a paradigm shift in iPSC
engineering. A defining innovation of Geno-Writing™ is its automation and high-throughput
capability. The current automated transgene screening system enables the parallel generation
of up to 5,000 isogenic iPSC lines, each carrying unique transgene combinations. This high-
throughput workflow transforms the conventionally lengthy process of transgene optimization
into a rapid, systematic endeavor. The resulting isogenic iPSC library provides a powerful
resource for dissecting the effects of distinct transgene combinations on cellular phenotypes.
By analyzing these phenotype datasets, the platform identifies optimal transgene configurations
with precision, accelerating both basic research and translational applications. Internally, we
are leveraging Geno-Writing™ to develop next-generation hypoimmune iPSCs tailored for
regenerative medicine and autoimmune disease therapies. Simultaneously, the platform is
advancing the creation of iPSC-derived immune cells, addressing the unmet therapeutic needs
in refractory tumors. By combining large-scale transgene integration with streamlined screening
workflows, Geno-Writing™ significantly reduces timeline from conceptualization to therapeutic
application, enhancing rapid development of innovative therapies. This presentation will
showcase the latest data on Geno-Writing™ , highlighting its transformative potential to bridge
the gap between complex genome engineering and real-world applications. By setting new
standards for precision, scalability, and innovation, Geno-Writing™ is reshaping the future of
regenerative medicine and therapeutic development.

GENERATION OF ALLOGENEIC CAR-NKT CELLS FROM HEMATOPOIETIC STEM AND
PROGENITOR CELLS USING A CLINICALLY GUIDED CULTURE METHOD
Yang, Lili, University of California, Los Angeles (UCLA), USA

Cancer immunotherapy with autologous chimeric antigen receptor (CAR) T cells faces
challenges in manufacturing and patient selection that could be avoided by using ‘off-the-shelf’
products, such as allogeneic CAR natural killer T (AlloCAR-NKT) cells. Previously, we reported
a system for differentiating human hematopoietic stem and progenitor cells into AlloCAR-NKT
cells, but the use of three-dimensional culture and xenogeneic feeders precluded its clinical
application. Here we describe a clinically guided method to differentiate and expand IL-15-
enhanced AlloCAR-NKT cells with high yield and purity. We generated AlloCAR-NKT cells
targeting seven cancers and, in a multiple myeloma model, demonstrated their antitumor
efficacy, expansion and persistence. The cells also selectively depleted immunosuppressive
cells in the tumor microenviroment and antagonized tumor immune evasion via triple targeting
of CAR, TCR and NK receptors. They exhibited a stable hypoimmunogenic phenotype
associated with epigenetic and signaling regulation and did not induce detectable graft versus
host disease or cytokine release syndrome. These properties of AlloCAR-NKT cells support
their potential for clinical translation.

Funding Source: This work was supported by funding from the California Institute for

Regenerative Medicine (DISC2-11157 and TRAN1-12250), Department of Defense
(CA200456), and UCLA (BSCRC Innovation Award and Ablon Scholars Award).
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Friday, June 13, 2025

AGING AND REGENERATION
8:30 AM - 10:00 AM
THEATER 2, LEVEL 1

STEM CELL FATE DECISION FOR PIGMENTED HAIR REGENERATION, AGING AND
CANCER DEVELOPMENT
Nishimura, Emi K., The Institute of Medical Science, The University of Tokyo, Japan

The accumulation of an individual’s life-long environmental exposure, known as the
“exposome,” significantly impacts health. Somatic tissues undergo functional decline with age,
exhibiting characteristic ageing phenotypes such as hair graying and cancer. However, specific
genotoxins and signals driving each phenotype and their underlying cellular mechanisms
remain largely unknown. Our previous studies identified melanocyte stem cells (McSCs) in
mammalian hair follicles as somatic stem cells that generate pigment-producing melanocytes.
We also demonstrated that these cells are depleted with aging and various types of genotoxic
stress, contributing to hair-graying phenotypes. However, the precise fate of DNA-damaged
stem cells remains largely unknown in most tissues. In this study, we found that depending on
the type of genotoxic damage that occurs, melanocyte stem cells (McSCs) and their niche
coordinately determine individual stem cell fate through antagonistic stress-responsive
pathways at a single stem cell level. Chronological stem cell fate-tracking in mice revealed that
McSCs undergo cellular senescence-associated differentiation (seno-differentiation) in
response to DNA double-strand breaks (DSBs) and downstream pathways, resulting in their
selective elimination and resultant hair graying at the cost of cancer defense. Conversely,
carcinogens can effectively rescue the seno-differentiation of McSCs, even those with DSBs,
through the upstream niche-derived KITL, a master niche factor for McSC self-renewal.
Collectively, our data demonstrate that the fate of individual stem cell clones - expansion versus
exhaustion - cumulatively and antagonistically governs a degenerative ageing phenotype
and/or cancer development through the stem cell niche, depending on the exposome.

DECODING THE IMPACT OF PREGNANCY ON AGING OF STEM/PROGENITOR CELLS IN
THE MAMMARY GLAND

Olander, Andrew, University of California, Santa Cruz, USA

Ramirez, Cynthia, Department of Applied Mathematics, University of California, Santa Cruz,
USA

Medina, Paloma, Department of Biomolecular Engineering and Bioinformatics, University of
California, Santa Cruz, USA

Haro-Acosta, Veronica, Department of MCD Biology, University of California, Santa Cruz, USA
Dijkgraaf, Marijs, Department of MCD Biology, University of California, Santa Cruz, USA
Kaushik, Sara, Department of MCD Biology, University of California, Santa Cruz, USA
Jonsson, Vanessa, Department of Biomolecular Engineering and Bioinformatics, University of
California, Santa Cruz, USA,

Sikandar, Shaheen, Department of MCD Biology, University of California, Santa Cruz, USA
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A woman’s age and reproductive history have significant influence over her risk of developing
breast cancer through their impact on stem/progenitor cells. Stem/progenitor cells are critical in
the context of tumor initiation and cellular plasticity, as they possess the ability to both self-
renew and differentiate, properties that are co-opted during oncogenesis to drive tumor
progression and heterogeneity. While several studies have explored the effect of aging or
pregnancy on stem/progenitor cells in silo, the combined effects remain poorly understood. This
knowledge gap is particularly relevant given that more than 60% of women over the age of 44
have experienced pregnancy globally, underscoring the need to study biological aging in a
context that reflects the broader human population. Here, we establish a map of the long-term
impact of pregnancy on the aging of stem/progenitor cells in the mammary gland using flow
cytometry, functional assays, and single-cell transcriptomics. Our findings reveal that
pregnancy counteracts age-induced imbalances in stem/progenitor cells, promoting a more
normalized cellular landscape and inducing a differentiated cell state. Notably, we identify a
rare population of 1133-expressing hybrid cells with high cellular plasticity that accumulate in
aged nulliparous mice but are significantly diminished in aged parous mice. Functionally, IL33
treatment of young mammary glands recapitulates aging phenotypes in vitro and in vivo.
Collectively, our study demonstrates that pregnancy blocks the age-induced loss of lineage
integrity through a decrease in 1133+ hybrid cells, potentially contributing to pregnancy-induced
breast cancer protection. Future studies will determine the cell-intrinsic role of IL33 in cellular
plasticity of stem/progenitor cells and test whether blocking 133 expression may serve as a
strategy for breast cancer prevention in women who have not undergone pregnancy. Thus, our
study for the first time comprehensively characterizes the aged nulliparous and parous
mammary glands to determine the long-term impacts of pregnancy on the aging of
stem/progenitor cells.

Funding Source: Hellman Fellows Award, NIH T32 Training Grant.

UNVEILING THE ROLE OF THE HYPOXIA RESPONSE MACHINERY IN STEM CELL
REGULATION AND TISSUE RENEWAL AT PHYSIOXIA

Salvo, Paula Martos, Lund University, Sweden

Islam, Mazharul, Lund University, Sweden

Moraitis, llias, P-CMR|[C] - Program for Clinical Translation of Regenerative Medicine in
Catalonia; IDIBELL - Bellvitge Biomedical Research Institute, Spain

Arozamena, Borja, P-CMR[C] - Program for Clinical Translation of Regenerative Medicine in
Catalonia; IDIBELL - Bellvitge Biomedical Research Institute, Spain

Mazariegos, Marina, Lund University, Sweden

Wienskowska, Olga, P-CMR[C] - Program for Clinical Translation of Regenerative Medicine in
Catalonia; IDIBELL - Bellvitge Biomedical Research Institute, Spain

Mohlin, Sofie, Lund University, Sweden

Guiu, Jordi, P-CMR[C] - Program for Clinical Translation of Regenerative Medicine in Catalonia;
IDIBELL - Bellvitge Biomedical Research Institute, Spain

Hammarlund, Emma, Lund University, Sweden

The Hypoxia-Inducible Factor (HIF) pathway plays a critical role in tissue renewal and stem cell

maintenance across species. We investigate how the overall hypoxia response machinery is
involved in that pathway since the difference in the HIF pathway between invertebrates and
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vertebrates may constrain tissue renewal under oxygen-rich conditions. Here, we explore how
these differences influences stem cell activity and tissue renewal under varying oxygen
conditions in vertebrates, alongside complementary insights from invertebrate models. We
begin by examining hypoxia-responsive mechanisms in invertebrates, focusing on Drosophila
melanogaster. Our experiments indicate that flies exposed to hyperoxia (40% oxygen) display
reduced stemness and shortened lifespans. We interpret this as if there are potential limits of
tissue renewal in high-oxygen environments. Next, we explore the role of hypxoia respone
machineries for tissue renewal in oxygenated vertebrate tissues, using mouse intestinal
organoids cultured under physiologically oxic concentrations (3% oxygen). Organoids show
upregulation of hypoxia-responsive genes and a shift toward developmental, stem cell-like and
regenerative states, as revealed by enriched fetal intestinal and spheroid-like gene expression
signatures. We interpret this as if the hypoxia response machinery may facilitate stemness
control at also physiologically oxic settings. Finally, we investigate the in vivo role of the hypoxia
response machinery in mice, with a focus on intestinal stem cell maintenance and regeneration.
In an knockout model, we assess tissue renewal and wound healing following radiation-induced
damage, uncovering compensatory mechanisms that may operate in the absence of a
functional hypoxia response machinery. By integrating invertebrate and vertebrate models, our
findings provide new insights into how oxygen availability and the overall HIF pathway regulate
stem cell dynamics, tissue renewal, and organismal lifespan. This work may advance our
insights regarding, and implications for, regenerative medicine and developmental biology.

GDF11 SECRETING CELL TRANSPLANT EFFICIENTLY AMELIORATES AGE-RELATED
PULMONARY FIBROSIS

Guo, Lily, Lunenfeld-Tanenbaum Research Institute, Canada

Duchesneau, Pascal, Lunenfeld-Tanenbaum Research Institute, Canada

Jong, Eric, Oxford University, UK

Li, Chengjin, Lunenfeld-Tanenbaum Research Institute, Sinai Health System, Canada
Sawula, Evan, Lunenfeld-Tanenbaum Research Institute, Canada

Waddell, Tom, Lunenfeld-Tanenbaum Research Institute, Canada

Nagy, Andras, Lunenfeld-Tanenbaum Research Institute, Sinai Health System, Canada

Idiopathic pulmonary fibrosis (IPF) is an age-related, devastating lung disease without a cure.
The age-related lung degeneration significantly contributes to the pathogenies and
development of IPF, leading to irreparable tissue damage, further impaired function, and high
mortality rates. Therefore, developing interventions to counteract age-related deterioration of
this organ and promote effective fibrosis resolution is crucial. Here, we present a combination of
cell and gene therapy that leverages the lung-regenerative properties of GDF11. We integrated
a GDF11 transgene, regulated by a doxycycline-inducible promoter, into mouse embryonic
stem cells (MESCs) that were equipped with a genetically encoded suicide-switch system, the
FailSafe™ system, enabling the elimination of unwanted proliferating cells. Furthermore, the
cells allowed efficient differentiation of lung progenitors. When these progenitor cells were
transplanted into lung-injured aged mice, besides acting as reparative cells to restore the
damaged alveolar epithelium, they served as an “in situ factory," enabling the production of
GDF11 in response to the inducer drug. This approach attenuated age-associated senescence
and led to the successful resolution of fibrosis. Our study presents a promising method for
treating pulmonary fibrosis. Moreover, this approach offers a versatile platform that can be
expanded to incorporate other regenerative and anti-aging factors. By transitioning this
approach to hypoimmunogenic off-the-shelf available therapeutic cells, we can overcome
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limitations associated with traditional protein-based therapies, such as high production costs
and the need for frequent administration.

Funding Source: This study was supported by the Canadian Institutes of Health Research
Foundation Grant [143231], Canada Research Chair [950-230422] to AN, and Grosman-Lubin
Fellowship Award to LG.

TITLE AND ABSTRACT NOT AVAILABLE AT THE TIME OF PUBLISHING
Rando, Thomas, Eli and Edythe Broad Center of Regenerative Medicine and Stem Cell
Research, University of California Los Angeles, USA

Al AND CANCER EVOLUTION
8:30 AM - 10:00 AM
HALL B, LEVEL 1

MOLECULAR DIAGNOSIS AND TARGETED THERAPY IN SPINAL CORD DIFFUSE
GLIOMAS
Wang, Jiguang, Hong Kong University of Science and Technology, Hong Kong

H3 K27-mutated diffuse spinal cord glioma (H3-DSG) represents poorly characterized tumors
with limited therapeutic options. Here we generated and analyzed multi-omics and spatially
resolved single-cell data from H3-DSG and stratified the disease into two distinct subtypes:
pons-like and thalamus-like. Whereas the two subtypes genetically and clinically mirrored two
classes of H3 K27-mutated gliomas in the brain, both originated from dorsal PAX3+
oligodendrocyte progenitor cells in the spinal cord. Thalamus-like H3-DSG was characterized
by NF1 mutations, active immune niches housing abundant proinflammatory myeloid cells and
CD8+ cytotoxic T cells, the glycolytic/plurimetabolic tumor cell state and accumulation of
chemoattractant cytokines. The inflammatory microenvironment sensitized thalamus-like H3-
DSG to anti-PD1 therapy. Conversely, pons-like H3-DSG exhibited an enriched frequency of
TP53 mutations, high proliferative niches, along with elevated DNA replication stress and
genomic instability. From newly established patient-derived cellular and animal models, we
found that targeting master kinases involved in DNA repair enhanced the efficacy of
radiotherapy in pons-like, but not thalamus-like H3-DSGs. Thus, we uncovered two distinct H3-
DSG subtypes, provided molecular biomarkers for accurate subtype identification and delivered
experimentally validated precision therapeutics opportunities for patients with spinal cord
glioma.

ENGINEERED UNIVERSAL IPSC-DERIVED DENDRITIC CELLS DRESSED WITH TUMOR-
MHC-PEPTIDE COMPLEXES AS A CANCER VACCINE

Xu, Huaigeng, University of California, San Francisco (UCSF), USA

Kamei, Chisato, University of California, San Francisco (UCSF), USA

Goekbuget, Deniz, University of California, San Francisco (UCSF), USA

Wang, Li, University of California, San Francisco (UCSF), USA

Soriano, Jason, University of California, San Francisco (UCSF), USA
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Blelloch, Robert, University of California, San Francisco (UCSF), USA

Dendritic cells (DCs) play a critical role in initiating anti-tumor immune responses by presenting
tumor-associated antigens (TAAs) to T cells. Based on this role, DCs have been developed as
cell-based vaccines for cancer therapy; however, their efficacy has been constrained by the
limited availability of patient-derived DCs and the narrow spectrum of TAAs that can be
presented using current methods. In this study, to address these challenges, we introduce a
novel strategy to create personalized DC vaccines by using the scalability of human induced
pluripotent stem cells (hiPSCs) and the broad antigen presentation enabled by tumor-derived
MHC-antigen complexes. The B2M and CIITA loci were mutated in the hiPSCs, removing the
presentation of endogenous MHCI and MHCII. We then optimized a method to produce mature
immune activating DCs. Flow cytometry and scRNA-seq analysis revealed a migratory DC
phenotype for the resulting DCs, with high expression of the migratory receptor CCR7 and
costimulatory molecules CD80 and CD86. The resulting “universal” hiPSC-DCs were then
dressed with membrane vesicles derived from tumor cells such that the DCs presented the
entire repertoire of the tumor antigens on their surface. Resulting DCs dressed with tumor cells
expressing the NY-ESO antigen in the context of HLA-A2 strongly stimulated CD8 T cells that
were transduced with the cognate T cell receptor. The dressed DC cells were also resistant to
the NK cell directed killing that was seen with the parental MHC deficient DCs. Furthermore, the
dressed DC stimulated naive allogenic T cells confirming their priming function. The immune
stimulating properties of the DCs were further enhanced by deletion of the immune checkpoint
proteins PD-L1 and PD-L2. Our approach shows great promise for the use of off-shelf
engineered iPSC-derived DCS dressed with tumor membrane as a new tumor vaccine
approach, which allows for the presentation of a complex mix of tumor antigens in the context
of a highly stimulatory DC. Such an approach could have broad applications across tumors that
normally evade the anti-tumor immune response. We are currently testing the approach on
matching tumor and immune cells from acute myeloid leukemia patients, a tumor notoriously
resistant to immune checkpoint therapies.

GLOBAL IN VIVO DETECTION OF DNA REPAIR OUTCOMES INDUCED BY CRISPR-CAS9
IN ENDOGENOUS MUSCLE STEM CELLS

Fu, Yang, Department of Orthopaedics and Traumatology, The Chinese University of Hong
Kong, Hong Kong

He, Liangqiang, The Chinese University of Hong Kong, Hong Kong

Wang, Ziliu, The Chinese University of Hong Kong, Hong Kong

Sun, Hao, The Chinese University of Hong Kong, Hong Kong

Wang, Huating, The Chinese University of Hong Kong, Hong Kong

CRISPR-Cas9 has revolutionized genome editing by enabling precise, programmable, and
targeted modifications, showcasing significant potential for therapeutic applications in human
diseases. However, despite substantial insights gained from in vitro studies, comprehensive in
vivo assessments of editing patterns and safety remain limited, hindering the rational and
effective clinical translation of this technology. To address this gap, we conducted in vivo
AAV/CRISPR/Cas9 gene editing and evaluated global DNA repair outcomes at 98 genomic loci
targeted by single or paired guide RNAs in mouse muscle stem cells using amplicon deep
sequencing. Our results reveal that the outcomes of in vivo editing are site-specific and
nonrandom, primarily introducing small insertions and deletions. Importantly, we observe
widespread occurrence of deleterious DNA repair byproducts, including large deletions and
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insertions. Interestingly, the pattern of large insertions is random, and their formation is affected
by local three-dimensional chromatin interactions. As a notable form of large insertions, AAV
integration occurs at all targeted loci and accounts for 31.3% of the large insertions on average.
Increasing the AAV dose significantly enhances the overall editing efficiency but also leads to
elevated AAV integration at the target sites. In summary, this study represents the first large-
scale in vivo application of CRISPR/Cas9 genome editing in mice, providing valuable insights
into the fundamental principles of CRISPR/Cas9-induced endogenous DNA repair and
highlighting the need for more cautious application of this technology in therapeutic genome
editing.

ARE WE MAKING THE RIGHT KIND OF HEART MUSCLE? USING A HUMAN FETAL
HEART ATLAS TO ASSESS MATURITY, PURITY, AND SUBTYPES IN STEM-CELL
DERIVED CARDIOMYOCYTE MODELS

Knight-Schrijver, Vincent R., Cambridge Stem Cell Institute, University of Cambridge, UK
Bayraktar, Semih, Cambridge Stem Cell Institute, University of Cambridge, UK

Kanemaru, Kazumasa, Cambridge Stem Cell Institute, University of Cambridge, UK
Cranley, James, Cambridge Stem Cell Institute, University of Cambridge, UK

Teichmann, Sarah, Cambridge Stem Cell Institute, University of Cambridge, UK

Sinha, Sanjay, Cambridge Stem Cell Institute, University of Cambridge, UK

Cardiomyocytes (CMs) derived from human pluripotent stem cells (hPSC-CMs) offer a solution
to the global clinical burden of cardiovascular disease and cardiac-related drug reactions.
However, the human heart contains many CM subtypes depending on specification,
developmental stage, or anatomical region. This diversity is pertinent for hPSC-CMs in
regeneration, precision medicine, and drug discovery as evidence suggests a lack of functional
integration of current hPSC-CM grafts, while in vitro assays may not be relevant for modelling
disease nor cover the breadth of CMs implicated in cardiotoxicity. With a multitude of hPSC-CM
models now available, it is unclear on how to select the most relevant model for application, or
whether the hPSC-CMs available are a good reproduction of human CMs in vivo. To address
this, we leveraged single-cell and spatial transcriptomics to build a high-resolution human fetal
heart atlas, and applied machine learning and statistical modelling to generate a reference
model, encompassing 63 cardiac cell types. We then benchmarked published 2D and 3D
hPSC-CM models to determine subtypes and maturities of the CMs in the context of the
developing heart. Initially, our results highlighted successes in the field; protocols aimed at
improving cardiomyocyte maturation were predicted largely as compact CMs, validating our
model. Most protocols were predicted to contain high purities of CMs. However, heterogeneity
was seen in CM subtypes, revealing broader trends in hPSC-CM models. Interestingly, we
found a right vs left bias in ventricular hPSC-CMs and a tendency for hPSC-CMs to be
conduction-system-like at early stages of differentiation, perhaps explaining arrhythmogenicity
in clinical application. Our model and findings have broad implications for regenerative
medicine and drug discovery, allowing researchers to evaluate the hPSC-CMs and optimise
stem-cell protocols, for intended clinical, pharmaceutical or research applications.

Funding Source: BBSRC, BHF, Wellcome Trust, Kusuma Trust.
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CHARACTERIZATION OF TRANSCRIPTIONAL REGULATIONS OF TELOMERASE IN
CANCER AND STEM CELLS

Tse, Lap Hang, School of Biomedical Sciences, The University of Hong Kong, Hong Kong
Shih, David J. H., School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Telomerase reverse transcriptase (TERT) play crucial roles in maintaining chromosomal
stability through telomere elongation, conferring cells the capacity for unlimited replication.
While TERT expression is predominantly restricted to stem cells and absent in differentiated
cells due to transcriptional repression, its re-activation is a prevalent feature in approximately
90% of cancers, representing a hallmark of oncogenic transformation. Elevated expression of
TERT in cancer is frequently associated with promoter mutations that introduce or disrupt
binding motifs. Hypermethylation occurring upstream of the TERT transcription start site has
also been identified as a key oncogenic feature across many cancers. However, the
transcriptional regulation of TERT is still incompletely understood. By integrating genomic data
from stem and cancer cell lines, including DNA sequencing, DNA methylation profiling, histone
modification profiling, and RNA sequencing, we dissect how TERT promoter sequence variants,
epigenetic marks, and transcriptional factors modulate TERT expression in stem cells and
cancer cells. We develop statistical models to characterise the transcriptional regulations of
TERT across different cell types. By identifying the differences in TERT transcriptional
regulation between cancer and stem cells, we hope to provide insights for potential therapeutic
strategies targeting TERT dysregulation in cancer cells while preserving its physiological
function in normal stem cells.

UNSUPERVISED APPROACHES TO DECODE THE FUNCTIONAL IMPACT OF GENETIC
VARIATION
Palpant, Nathan, /nstitute for Molecular Bioscience, The University of Queensland, Australia

The increasing availability of large-scale genomic data has transformed our ability to study
genetic regulation of cell states. However, understanding how genetic variation governs cellular
function and complex diseases remains a challenge, requiring new analytical frameworks
capable of integrating diverse genomic datasets to infer functional relationships. This seminar
will present new unsupervised computational approaches for dissecting genetic regulation of
cellular phenotypes. Our analysis of evolutionary and epigenetic conservation across human
cell types has revealed domains under cellular constraint that encode functional determinants
of cell identity. By calculating genome-wide, single base resolution cellular constraint scores, |
will demonstrate their utility in fine-mapping causal variants from genome-wide association
studies, improving polygenic risk models, and predicting clinical outcomes in machine learning-
based cancer survival models. These findings form the basis for development of multi-omic
genome-wide unsupervised machine learning frameworks and variant-to-trait models that
provide powerful approaches for functional annotation of non-coding variants and partitioning
disease-associated genetic variants governing complex trait and disease sub-phenotypes. | will
illustrate the versatility of these methods in studying multi-lineage differentiation from pluripotent
stem cells and highlight ongoing efforts to study population-scale data to parse the genetic
basis of complex diseases. These studies illustrate new strategies to bridge the gap between
genomic variation and cellular function for guiding scalable and interpretable solutions to
advance our understanding of human development, disease, and therapeutic discovery.

86



CH.LUMINATING ;oo

¢ THE UNIVERSITY OF HONG KONG

- “THEFUTURE ==

LE L]
THE HONG KONG:

OF SCIERCE
AND TECRIOIOGY

L & HONG KONG, 11 - 14 JUNE

CLINICAL TRANSLATION OF BIOENGINEERED TISSUE-BASED THERAPEUTICS
8:30 AM - 10:00 AM
HALL 3F, LEVEL 3

CLINICAL APPLICATION OF PATIENT-DERIVED ORGANOIDS IN THE TREATMENT OF
INFLAMMATORY BOWEL DISEASE

Okamoto, Ryuichi, Department of Gastroenterology and Hepatology, Institute of Science
Tokyo, Japan

Inflammatory Bowel Disease (IBD), which includes ulcerative colitis (UC) and Crohn's disease
(CD), is a chronic inflammatory disorder of the gastrointestinal tract. The incidence of IBD is
rising in Japan, with an estimated 300,000 individuals currently affected. The pathophysiology
of IBD is complex, involving immune system dysregulation, alterations in the gut microbiome,
and various environmental factors. The introduction of treat-to-target (T2T) strategies has
transformed IBD management, setting new therapeutic objectives that include the resolution of
clinical symptoms and mucosal healing, the latter serving as a key marker for long-term
remission. Despite the success of biologic therapies, particularly anti-TNF-a agents, a subset of
patients continues to experience refractory disease with persistent mucosal injury, underscoring
the need for innovative therapeutic approaches to promote mucosal repair. Recent
advancements in intestinal stem cell (ISC) research have enabled the generation of organoids
from both murine ISCs and human patient biopsies, providing a promising model for
regenerative therapies. These organoids have shown potential as a novel treatment for
refractory IBD ulcers, supported by promising findings from animal models. This presentation
will review a clinical study exploring the application of organoid-based regenerative therapy for
UC and discuss the emerging role of regenerative medicine in IBD treatment, which may offer
new possibilities for achieving long-term remission in patients with difficult-to-treat disease.

GENE THERAPY CLINICAL TRIAL FOR HEART FAILURE WITH PRESERVED EJECTION
FRACTION (MUSIC-HFPEF) INFORMED BY IN VITRO SCREENING WITH STEM CELL-
BASED BIOENGINEERED MINI-HEARTS

Costa, Kevin D., Novoheart, Medera Biopharm, USA

Fudim, Marat, Duke University Medical Center, USA

Rudy, Jeffrey, Sardocor, Medera Biopharm, USA

Levine, Benjamin, UT Southwestern Medical Center, USA

Guerrero, Janet, Sardocor, Medera Biopharm, USA

Chan, Camie, Medera Biopharm, USA

Li, Ronald, Sardocor, Medera Biopharm, USA

Heart failure with preserved ejection fraction (HFpEF) is a major health problem with increasing
prevalence. HFpEF has few effective treatments but is associated with high mortality and
morbidity. A critical characteristic of HFpEF is abnormal intracellular Ca2+ relaxation, which is
due to a decrease in expression and function of the cardiac sarcoplasmic reticulum calcium
ATPase pump (SERCAZ2a). Direct SERCAZ2a activation through gene therapy holds promise for
more potent improvements in myocardial relaxation, potentially leading to clinical benefits in
HFpEF. Delivery of an adeno-associated type 1 vector carrying SERCA2a (AAV1.SERCAZ2a)
improved lusitropy in a dose-dependent manner in bioengineered human mini-heart tissue
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models of HFpEF created using human pluripotent stem cell-derived ventricular
cardiomyocytes. Our ongoing phase 1/2a clinical trial for the treatment of HFpEF (MUSIC-
HFpEF) delivers two doses of AAV1.SERCAZ2a, 3E13 viral genome(vg)/patient and 4.5 E13
vg/patient, through intracoronary infusion in HFpEF patients who have a Pulmonary Capillary
Wedge Pressure of 25 mmHg or higher at rest. To date five patients have received a dose of
3E13 vg/patient of AAV1.SERCAZ2a and the follow-up period has been 4 to 13 months. There
have been no gene therapy or procedure—related serious adverse events. Four out of the five
patients in the 3E13vg/patient group have shown improvements in NYHA heart failure
classification at 6 months. Clinically meaningful improvements in 6-minute walk test (6MWT),
and decrease/stabilization in NT-Pro-BNP and in high sensitivity troponin, two clinical
biomarkers for heart failure, have also been observed in some of the patients. The enroliment
of patients at a higher dose of 4.5E13 vg/patient is ongoing. These encouraging results of
AAV1.SERCAZ2a in patients with HFpEF may offer alternative treatment strategies to patients
with HFpEF where a large unmet need remains. We note that the FDA accepted our application
for Fast Track Designation of the MUSIC-HFpEF trial in part due to efficacy data from the stem
cell-derived human mini-heart models, demonstrating our team’s success in developing
alternatives to animal testing in alignment with the FDA Modernization Act 2.0.

Clinical Trial ID: US FDA, NCT06061549.

AUTOLOGOUS TRANSPLANTATION OF AIRWAY BASAL STEM CELLS IN COPD
PATIENTS: A RANDOMIZED, SINGLE-BLIND, PLACEBO-CONTROLLED PHASE 2 TRIAL
Zuo, Wei, School of Medicine, Tongji University, China

Li, Shiyue, Guangzhou Medical University, China

Niu, Lingyun, Tongji University, China

Zhang, Ting, Regend Therapeutics, China

Chronic obstructive pulmonary disease (COPD) is the third leading cause of death worldwide
characterized by irreversible lung tissue damage and progressive decline of pulmonary
function, which prompts the exploration of regenerative therapies. Airway basal progenitor cells
(BCs) have demonstrated great lung repair capacity in preclinical models as well as in pilot
clinical trials. The current study aims to investigate the safety and efficacy of BC transplantation
in COPD patients with gas transfer capacity deficiency, in a multicenter, randomized, single-
blind, placebo-controlled, phase 2 clinical trial in China. Autologous BCs were isolated from
healthy lung tissue via bronchoscopic brushing, manufactured into cell product in GMP
facilities, and then transplanted into the patient lung via bronchoscopy at the dose of 2.5%x10"6
cells per kilogram of body weight. 50 patients (n = 25 in placebo control, n=25 in intervention
group) were evaluable within 24 weeks post cell transplantation. After cell transplantation, the
occurrence of adverse events showed no substantial difference between groups. Participants in
the control group experienced averagely —0.159 mmol/min/kPa decline of diffusing capacity of
the lung for carbon monoxide (DLCO) from baseline, whereas the intervention group displayed
averagely +0.117 mmol/min/kPa improvement of DLCO (AUC p-value=0.0356), which indicated
significant improvement of lung gas transfer capacity after cell therapy. Additionally, participants
in the control group exhibited averagely +0.84 points increase in the COPD Assessment Test
(CAT) score, while the intervention group exhibited averagely —2.33 points reduction in CAT
score (AUC p-value=0.0397), indicating significant improvement of COPD symptoms after cell
therapy. The six-minute walking distance test (6MWD) also indicated significantly improved
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exercise capability (+46 meters) in the intervention group patients. In conclusion, autologous
transplantation of cultured BCs is safe and may represent a promising therapeutic strategy for
COPD patients with gas transfer capacity deficiency. This study was approved by China
National Medical Product Administration and registered at ClinicalTrials.gov (NCT05638776).

Funding Source: This research was supported by Jiangxi Xianhe Medical Technology Co.,
Ltd.

Clinical Trial ID: NCT05638776.

PRECLINICAL STUDY OF HUMAN INDUCED PLURIPOTENT STEM CELL-DERIVED
ENDOTHELIAL CELLS FOR PERIPHERAL ARTERY DISEASE
Lee, Shin-Jeong, Yonsei University, South Korea

Oh, Jee Eun, Karisbio, South Korea

Kim, Yonghak, Yonsei University, South Korea

Sohn, Dongchan, Karisbio, South Korea

Jung, Cholomi, Yonsei University, South Korea

Bae, Jung Yoon, Yonsei University, South Korea

Kim, Sangsung, Karisbio, South Korea

Kim, Hyun Ok, Yonsei University, South Korea

Choi, Donghoom, Yonsei University, South Korea

Yoon, Young-sup, Emory University, USA

Peripheral artery disease (PAD), affecting over 230 million people globally, can progress to
chronic limb-threatening ischemia (CLTI), a condition often resulting in limb amputation. Human
induced pluripotent stem cell-derived endothelial cells (hiPSC-ECs) have emerged as a
promising regenerative therapy for PAD; however, their clinical use remains limited due to the
absence of regulatory criteria and preclinical validation. To address this, we conducted a
comprehensive study evaluating the feasibility, efficacy, and safety of clinical-grade hiPSC-ECs
generated from PAD patients in the context of developing future autologous therapies. We
reprogrammed peripheral blood mononuclear cells from three PAD patients into hiPSC lines
using episomal plasmids. These lines exhibited stable karyotypes, expressed pluripotency
markers, and formed teratomas. Directed differentiation yielded hiPSC-ECs that displayed
cobblestone morphology, expressed endothelial markers (CDH5: 98.4 + 0.2%, VWF: 94.4 £
1.3%), and maintained genomic stability confirmed by CGH array. Functional assays revealed
robust nitric oxide production and tube formation. In a murine hindlimb ischemia model, PAD-
hiPSC-ECs significantly improved perfusion (~3.3-fold), reduced limb loss (~8.8 £ 0.6%), and
enhanced vascular density (~2.7-fold) versus controls. Long-term toxicity, biodistribution, and
tumorigenicity assessments in nude mice showed no adverse findings over 12 months. Based
on these results, our cell therapy received regulatory approval for clinical trials in Korea
targeting moderate-to-severe PAD and patient recruitment has begun. This first-in-field
preclinical validation of autologous hiPSC-EC therapy demonstrates its therapeutic potential
and safety, and provides critical translational and regulatory groundwork for clinical
applications.

Funding Source: RS-2024-00509295, RS-2013-00214899, RS-2024-00333839.
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DEVELOPING A PSC-DERIVED THERAPY FOR HEARING LOSS: PAVING THE WAY FOR
A FIRST-IN-HUMAN CLINICAL TRIAL

Rivolta, Marcelo N., University of Sheffield and Rinri Therapeutics, England

Disabling hearing loss is a growing global concern having a significant social, personal, and
economic impact. While sensory hair cells are essential for hearing, mounting evidence
suggests that the loss of neural connections between hair cells and the brainstem often
precedes and exceeds hair cell damage, as seen for instance in presbycusis. Auditory
neuropathy is another example of the importance of cochlear neural health, characterized by
neuronal loss despite preserved hair cell function. Currently, there are no disease-modifying
therapies; hearing aids and cochlear implants are the only interventions available. Cochlear
implants can partially compensate for hair cell loss, but no regenerative treatment to target
cochlear neuron degeneration exists to date. To address this, we are using human PSCs to
target the auditory nerve. We have shown that we can restore hearing in a deafened gerbil
model of auditory neuropathy, by transplanting hESC-derived otic neuroprogenitors (hONPs)
into the cochlear nerve. Adaptations to the manufacturing process for hONPs have not
impacted efficacy, as different batches display a similar functional profile. To model cochlear
implantation, we used a fully-implantable rodent stimulator in which the electrode is activated by
a magnetic field — with this, we demonstrated functional integration between the transplanted
cells and the implant. To monitor for safety, we have carried out long-term studies exploring the
distribution of transplanted cells. Animals were followed for up to a year, with whole-body MRI
scans performed at termination to identify any potential lesions. Additionally, biodistribution
studies for human-specific DNA sequences were performed by QPCR. No tumours attributed to
the test article were found and there was no detection of cells spreading systemically. Similar
safety studies were undertaken using the Rag2/112rg (SRG) double knock-out rat. Rinri is now
preparing to initiate a first-in-human trial using Rincell-1, a preparation of ONPs derived from
human embryonic stem cells. A novel surgical approach for injecting Rincell-1 into the cochlear
neural spaces via the round window has also been developed. The initial clinical trial will focus
on assessing the safety of Rincell-1 as an adjunct to a cochlear implant, in patients with neural
hearing loss.

Funding Source: The clinical trial will be supported and sponsored by Rinri Therapeutics.

ENDODERM STEM-CELL DERIVED ISLET TISSUE FOR THERAPEUTICS AND DISEASE
MODELING
Cheng, Xin, Shanghai Institute of Biochemistry and Cell Biology, China

Stem cell-derived islet transplantation has emerged as a promising therapy to restore
normoglycemic islet function in both T1D and T2D patients, but questions remain regarding the
optimal strategy of immunosuppression in the setting of T1D. We initiated a pilot study to
evaluate the safety and effectiveness of the autologous or allogeneic Endodermal Stem Cell-
derived islet (E-islet) transplantation in both T2D and T1D patients with partial or complete loss
of B cell function. The hepatic portal venous infusion of the autologous E-islets led to the
restoration of islet function and euglycemia in the first patient with T2D and a prior functioning
renal transplant for diabetes-induced end-stage renal failure after 25 years of diabetes. Chronic
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immunosuppression was given to maintain the kidney transplant, but likely was not needed for
autologous E-islets. The second patient who has a 20-year history of T1D complicated by
severe hypoglycemia received autologous E-islets under ultra-low-dose calcineurin-inhibitor-
free immunosuppression for the initial transplant and full-dose immunosuppression for a second
transplant one year later. "While the first transplant failed to achieve graft function, by week 23
post 2nd transplant, time-in-range (TIR) improved from 48% to 97%. And pre-/postprandial C-
peptide levels at 0-33/0-43 nmol/L, respectively. The third and fourth patients who had brittle
T1D and received healthy donor-derived allogeneic E-islets were free from sever hypoglycemic
events by week 6, and achieved robust graft function and complete insulin independence with
TIR reaching 100% by weeks 30 and 36, respectively. The E-islet transplants in the four
patients were tolerated well, and there was no tumor formation observed throughout the period
of follow up for at least one year. These observations indicate that both autologous and
allogeneic E-islet therapies have demonstrated potential to restore glycemic control in T1D
under sufficient immunosuppression. Reduced-dose immunosuppression warrants exploration
in autologous stem cell-derived islet transplant, though full-dose chronic maintenance
immunosuppression is currently necessary to prevent autoimmune recurrence and sustain graft
function. Future progress in hypoimmune engineering is key to removing immunosuppression
need.

FATE CHOICES IN DEVELOPMENT AND REGENERATION
8:30 AM - 10:00 AM
THEATER 1, LEVEL 1

SYNTHETIC EX UTERO EMBRYOGENESIS: FROM NAIVE PLURIPOTENT CELLS TO
BONA FIDE EMBRYO MODELS
Hanna, Jacob, Department of Molecular Genetics, Weizmann Institute of Science, Israel

The identity of somatic and pluripotent cells can be epigenetically reprogrammed and forced to
adapt a new functional cell state by different methods and distinct combinations of exogenous
factors. The aspiration to utilize such in vitro reprogrammed pluripotent and somatic cells for
therapeutic purposes necessitates understanding of the mechanisms of reprogramming and
differentiation and elucidating the extent of equivalence of the in vitro derived cells to their in
vivo counterparts. In my presentation, | will present my group’s recent advances toward
understanding these fundamental questions and further detail our ongoing efforts to generate
developmentally unrestricted human naive pluripotent cells with embryonic and extra-embryonic
developmental potential. | will expand on new avenues for utilizing custom made electronically
controlled ex utero platforms and optimized conditions for growing natural mammalian embryos
ex utero for extended periods capturing development from pre-gastrulation until advanced
organogenesis, for better studying of stem cell transitions during embryogenesis and
organogenesis. | will detail how the latter platforms offered an exclusive technical platform to
demonstrate and unleash the self-organizing capacity of mouse naive PSCs to generate post-
gastrulation synthetic Bona Fide synthetic whole developmental models with both embryonic
and extraembryonic compartment ex utero, as well as our ability to extend these findings with
naive human PSCs and generate complete structured day 14 human developmental models
and beyond. Collectively, | will be highlighting prospects for new platforms for advancing human
disease and embryogenesis developmental modelling.
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A NOVEL PROTEIN CYTB-187AA ENCODED BY THE MITOCHONDRIAL GENE CYTB
MODULATES MAMMALIAN EARLY DEVELOPMENT

Liu, Xingguo, Guangzhou Institutes of Biomedicine and Health, Chinese Academy of
Sciences, China

Hu, Zhijuan, Guangzhou Institutes of Biomedicine and Health, Chinese Academy of Sciences,
China

Yang, Liang, Guangzhou Institutes of Biomedicine and Health, Chinese Academy of Sciences,
China

Zhang, Maolei, Guangzhou Institutes of Biomedicine and Health, Chinese Academy of
Sciences, China

The mitochondrial genome transcribes 13 mRNAs coding for well-known proteins essential for
oxidative phosphorylation. We demonstrate here that cytochrome b (CYTB), the only
mitochondrial-DNA-encoded transcript among complex lll, also encodes an unrecognized 187
amino-acid-long protein, CYTB-187AA, using the standard genetic code of cytosolic ribosomes
rather than the mitochondrial genetic code. After validating its existence using mass
spectrometry and antibodies, we show that CYTB-187AA is mainly localized in the
mitochondrial matrix and promotes the pluripotent state in primed-to-naive transition by
interacting with SLC25A3 to modulate ATP production. We further generated a transgenic
knock-in mouse model of CYTB-187AA silencing and found that reduction of CYTB-187AA
impairs females’ fertility by decreasing the number of ovarian follicles. For the first time we
uncovered a dual translation pattern of a mitochondrial mMRNA and demonstrated the
physiological function of this 14th protein encoded by mtDNA.

CO-DEVELOPMENT BETWEEN SOMITES, NEURAL TUBE, AND NOTOCHORD
ESTABLISHES DORSOVENTRAL PATTERNING IN HUMAN TRUNK-LIKE ORGANOIDS
Wu, Tianming, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong

Yu, Hao, School of Biomedical Science, The Chinese University of Hong Kong (CUHK), Hong
Kong

Wong, Brian, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong

Teng, Kexin, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong

Xiang, Weiman, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong

Xu, Ling, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of
Hong Kong, Hong Kong SAR, China

Zhang, Jianan, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University
of Hong Kong, Hong Kong SAR, China

Ng, Ethel, School of Biomedical Science, The Chinese University of Hong Kong (CUHK), Hong
Kong

Kam, Angel, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong

Vong, Joaquim, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong
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Zhang, Jiannan, Key Laboratory of Bio-resources and Eco-environment of Ministry of
Education, College of Life Sciences, Sichuan University, China

Gao, Bo, School of Biomedical Science, The Chinese University of Hong Kong (CUHK), Hong
Kong

Tsui, Stephen, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong

Dalton, Stephen, School of Biomedical Science, The Chinese University of Hong Kong (CUHK),
Hong Kong

Recent advancements in human stem cell-based embryo models have enabled in vitro studies
of trunk formation during early embryogenesis that were previously difficult to address. These
models recapitulate some aspects of anteroposterior (A-P) asymmetry breaking and elongation.
However, they fail to achieve coordinated dorsoventral (D-V) patterning and consequently,
generate embryonic tissues with either dorsal-biased or ventral-biased cell identities. Here we
present the co-development of neuromesodermal and notochordal progenitors to form a
progressively A-P breaking-patterned organoid including a neural tube, a notochord and paired
somites. We show that this trunk-like organoid has morphometric features and transcriptome
profiles resembling post-implantation human organogenesis from Carnegie Stages 8 to 10.
Modulation of signaling activities by addition of exogenous WNT, FGF, BMP, SHH, and
Retinoic Acid resulted in the formation of a D-V axis in both the neural tube and somites, as
confirmed by time-course single-cell RNA sequencing (scRNA-seq) and end-point spatial
scRNA-seq. In addition, loss of function mutations in VANGL2 leads to neural tube truncation
and compaction of segmented somites, consistent with observations in mouse embryos and
supporting the important role of VANGL2 in early human miscarriages. Our findings provide a
valuable model to assess signaling modulation at early human embryo stages. This lays the
foundation for future studies of the mechanisms underlying human A-P and D-V body axis
establishment.

Funding Source: The Hong Kong Jockey Club Charities Trust.

NEUROGENESIS IS SPARED DURING FETAL GROWTH RESTRICTION VIA INDUCTION
OF ATF4-DDR2 SIGNALING IN RADIAL GLIA

Zhang, Ying, The Francis Crick Institute, USA

Broncel, Goska, The Francis Crick Institute, UK

Gould, Alex, The Francis Crick Institute, UK

Ryohei, lwata, VIB Center for Brain and Disease Research, Belgium

Serpente, Patricia, The Francis Crick Institute, UK

Vanderhaeghen, Pierre, VIB Center for Brain and Disease Research, Belgium

Allometric scaling has fascinated developmental biologists for decades. A striking example of
this is brain sparing during fetal growth restriction. This important survival strategy, conserved
from insects to mammails, is often triggered by developmental malnutrition. In humans, brain
sparing occurs in 1:7 births worldwide and, although it was documented well over 60 years ago,
the underlying mechanisms remain unclear. Here we identify a cellular and molecular
mechanism for brain sparing in the context of a maternal low protein (LP) mouse model of fetal
growth restriction. The LP model restricts fetal growth of the body by ~30% and the liver by
~50%, yet the neocortex remains relatively unperturbed. Proliferation of neural progenitors
(radial glia) in the neocortex is fully spared and, at late gestational ages, moderately higher than
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in controls. Furthermore, layer-specific subtypes of cortical projection neurons are generated
largely as normal. This impressive brain sparing requires mMTORC1 and LP-dependent
induction of ATF4 in radial glia. Conditional knockout of ATF4 in cortical progenitors from the
mid-gestational stage indicates that its brain sparing function is not mediated via a typical
integrated stress response. Instead, we find that a key transcriptional target of ATF4 is
Discoidin Domain Receptor Tyrosine Kinase 2 (Ddr2), a receptor tyrosine kinase we identified
in a brain sparing proteomics screen. ATF4 is both necessary and sufficient for Ddr2
upregulation in radial glia. Importantly, conditional knockout of Ddr2 indicates that it is required
for radial glial proliferation during brain sparing but not normal brain development. Together,
these findings identify a specific mechanism for brain sparing that is activated in radial glia to
protect them from the potentially harmful effects of maternal malnutrition.

Funding Source: Sir Henry Wellcome Fellowship, The Francis Crick Institute core funding.

A STEPWISE MODE OF TGFB-SMAD SIGNALING AND DNA METHYLATION REGULATES
NAIVE-TO PRIMED PLURIPOTENCY AND DIFFERENTIATION

Wang, Qiong, Department of Histoembryology, Genetics and Developmental Biology,
Shanghai Jiao Tong University School of Medicine, China

The formation of transcription regulatory complexes by the association of Smad4 with Smad2
and Smad3 (Smad2/3) is crucial in the canonical TGF pathway. Although the central
requirement of Smad4 as a common mediator is emphasized in regulating TGF( signaling, it is
not obligatory for all responses. The role of Smad2/3 independently of Smad4 remains
understudied. Here, we introduce a stepwise paradigm in which Smad2/3 regulate the lineage
priming and differentiation of mouse embryonic stem cells (MESCs) by collaboration with
different effectors. During the naive-to-primed transition, Smad2/3 upregulate DNA
methyltransferase 3b (Dnmt3b), which establishes the proper DNA methylation patterns and, in
turn, enables Smad2/3 binding to the hypomethylated centers of promoters and enhancers of
epiblast marker genes. Consequently, in the absence of Smad2/3, Smad4 alone cannot initiate
epiblast-specific gene transcription. When primed epiblast cells begin to differentiate, Dnmt3b
becomes less actively engaged in global genome methylation, and Smad4 takes over the baton
in this relay race, forming a complex with Smad2/3 to support mesendoderm induction. Thus,
mESCs lacking Smad4 can undergo the priming process but struggle with the downstream
differentiation. Our two-step model is also consistent with the in vivo data. Conditional knockout
of Smad4 in the epiblast using the Cre-LoxP system does not prevent the development from
the epiblast to the gastrulation initiation, but shows focal defects in the primitive streak. As
gastrulation proceeds, Smad4-deficient embryos fail to form derivatives of the anterior primitive
streak, including definitive endoderm, sharing many phenotypic similarities with the
downregulation of the Nodal/Smad2/3/Foxh1 pathway. Thus, Smad4 has a limited role during
the priming process but is required for primitive streak/mesendoderm differentiation. These
findings highlight the distinct roles of Smad2/3 and Smad4 in the process of lineage priming
and differentiation, providing a fresh viewpoint on the complex mechanisms underlying TGFf3
signaling. In addition, Dnmt3b is identified as a newly discovered partner of receptor-
phosporylated Smad2/3, thereby shedding light on their collaborative regulatory mechanism
underlying the priming process.
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UNRAVELING LSD1’S ROLE IN REGULATING HUMAN BRAIN-ENRICHED ECM/CELL
ADHESION GENES AND PROGENITOR DYNAMICS

Muralidharan, Bhavana, Modelling Neurodevelopment and Disease, Institute for Stem Cell
Science and Regenerative Medicine, India

The study of the mouse brain has significantly advanced our understanding of mammalian
neurogenesis, including regional patterning. Yet, our grasp of human-specific developmental
attributes of brain development is still evolving. Recent research from our lab has revealed
these differences, particularly focusing on LSD1, a highly conserved histone demethylase and
subunit of the NuRD complex. LSD1 plays a pivotal role in neuronal differentiation, serving as a
regulatory switch between cell proliferation and differentiation by negatively influencing the
Notch signaling pathway, which is associated with cell proliferation. Additionally, LSD1
represses cell adhesion and extracellular matrix-associated genes enriched in human neural
stem cells. Our comparative analysis of histone methylation marks at LSD1 target gene
promoters and gene regulatory elements revealed increased methylation at these enhancer
sites in the human genome, which is absent or minimal in mouse loci. By overexpressing
human brain-enriched ECM genes in the mouse brain, we have been able to introduce human-
specific features into the mouse neocortex, such as the generation of minor gyri and sulci (in an
otherwise lissencephalic, or smooth, mouse brain). This process is regulated by ECM genes
through the generation of increased numbers of progenitors. This study highlights the unique
functions of LSD1 in humans, despite its evolutionary conservation, by targeting human-gained
enhancers and genes prevalent in human neural stem cells, thereby enriching our
understanding of LSD1's role in human neurogenesis and highlighting aspects unique to the
human brain.

MANUFACTURING WITH COMMERCIALIZATION IN MIND
8:30 AM - 10:00 AM
HALL 3G, LEVEL 3

TITLE AND ABSTRACT NOT AVAILABLE AT THE TIME OF PUBLISHING
Baptista, Ricardo, SmartCella, Sweden

QC AND CQAs: QUALITY ASSESSMENT FOR PSC CELL BANKS TODAY AND A VISION
FOR THE FUTURE

Ludwig, Tenneille, WiCell Stem Cell Bank, WiCell Research Institute, USA

As more groups seek to move discoveries to clinically relevant treatments, it is clear that
successful translation is dependent on more than just innovative science and technical
excellence. Early, careful selection of starting materials can ease the path to clinical and
commercial translation and prevent good science from being overcome by insurmountable
hurdles in regulatory compliance. This talk will focus specifically on critical factors for
consideration in the selection and generation of seed material for cGMP PSC Master Cell Bank
production. Significant efforts in diligence are necessary to enable regulatory compliance and
promote clinical and commercial success. Such efforts include but are not limited to ensuring
complete cell line documentation which includes ethical and technical provenance, appropriate
cell line procurement which assures freedom to operate, and confirming critical quality
attributes of the material.
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SCALING MOUNT COMMERCIAL: NAVIGATING THE PEAKS OF MANUFACTURING
COMPARABILITY

Stefan, Irion, BlueRock Therapeutics, USA

Scaling manufacturing processes from the small-scale environment of process development to
commercial large-scale production is a critical, yet often challenging, step on the path to
bringing a product to market. While the fundamental process may appear similar, the
practicalities of larger volumes, different equipment, and altered process dynamics can
introduce significant variability. A key hurdle is the demonstration of comparability — ensuring
that the product manufactured at scale is analytically and functionally equivalent to that
produced at smaller scales used for clinical trials. This requires a robust strategy that goes
beyond simply increasing batch size. This session will delve into the multifaceted challenges
inherent in demonstrating comparability during manufacturing scale-up with a
commercialization mindset. We will explore the complexities of establishing meaningful
comparability protocols when transitioning between different process scales. A significant focus
will be placed on the challenges associated with sampling strategies and the analytical assays
used to assess product quality. Obtaining representative samples from large volumes can be
difficult, and assay variability, suitability, and the need for method validation at different scales
must be carefully considered. Insights from our recent work on comparing complex biological
datasets, as detailed in our paper on scCompare, offer valuable perspectives on tackling the
inherent heterogeneity and analytical challenges relevant to demonstrating comparability
across scales. Finally, we will address the critical role of functional assays in demonstrating that
the biological activity and efficacy of the product remain consistent despite scale-up,
highlighting the challenges in developing and validating assays that are sensitive and predictive
across different manufacturing scales. Successfully navigating these challenges through
proactive planning, rigorous testing, and a deep understanding of the process is paramount to
ensuring product quality, regulatory approval, and ultimately, commercial success.

CELL IDENTITY CONVERSION: LIVER REGENERATION AND CELL THERAPY
Hui, Lijian, Shanghai Institute of Biochemistry and Cell Biology, Center for Excellence in
Molecular Cell Science, CAS, China

Our team studies molecular pathology of liver diseases, with the focus on cell identity
conversion, i.e., dedifferentiation and transdifferentiation, in liver regeneration and
tumorigenesis. We demonstrated the conversion from fibroblasts into hepatocytes in vitro,
thereby providing one of the first evidence of transdifferentiation in mammalian cells. We were
also among the first to report cell identity conversion in liver injury and repair. Based on these
fundamental findings, we generated functional hepatocytes, hiHep and ProliHH, for clinical
application. Innovative therapies based on these cells, namely bioartificial liver devices and
encapsulated liver organoids, are now being tested in clinics.

INCREASING TRANSLATION BY INBUILT REGULATORY CONSIDERATIONS
Hidalgo-Simon, Ana, Internal Medicine, Leiden University Medical Center, Netherlands

The translation of cell-based therapies from bench to bedside remains a complex and arduous
path, and success rates for clinical translation remaining low. A significant challenge is the
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knowledge gap between academic research and established regulatory pathways, where
academic-originated ideas often struggle to align with the rigorous standards required for
approval and commercialization. Traditional engagement of academic developments with
regulatory considerations tends to be limited or delayed, hindering the timely progression of
therapies to market. Incorporating regulatory thinking early in the research and development
process is crucial for improving the likelihood of successful translation. By integrating regulatory
insights from the outset, researchers can better align their manufacturing strategies with the
standards set by regulatory bodies, optimizing the chances for approval and reducing delays.
Regulatory thinking can direct developers choices from the selection of starting materials, to the
assessment of final product comparability and analytical assays. This proactive approach not
only enhances the development process but also provides an invaluable opportunity to address
regulatory hurdles before they become insurmountable challenges. In addition, considerations
regarding the final step of accessing patients, not only the market, should also be a strategically
element of early research.

Funding Source: The Novo Nordisk Foundation Center for Stem Cell Medicine is supported by
Novo Nordisk Foundation grants (NNF21CC0073729).

STEM CELLS AND INFECTIOUS DISEASE
8:30 AM - 10:00 AM
HALL A, LEVEL 1

INFECTION, INFLAMMATION AND CANCER IN THE GUT - ORGANOIDS AS MODEL
Bartfeld, Sina, Medical Biotechnology, Technische Universitédt Berlin, Germany

Infections are still a major health threat worldwide. We need new models for infectious diseases
to reach a better understanding and develop new therapies. In the gastrointestinal tract, the
epithelial lining acts as physical and immunological barrier between the microorganisms of the
gut and the body. The epithelial cells can sense microorganisms, which activates innate
immune signaling pathways and leads to an inflammatory response. Chronic inflammations, for
example caused by infection with the gastric pathogen Helicobacter pylori, can cause many
diseases, including cancer. We analyse the molecular basis of innate immune signaling in the
epithelium of the gastrointestinal tract and the host cell response to infections such as with H.
pylori, but also Enteropathogenic E. coli, or SARS-CoV-2. To these ends, we use adult stem
cell-derived organoids. We generated a biobank of human and murine organoids covering 6
sites from stomach to colon. RNA-sequencing showed that the tissue identity is conserved in
the adult stem cells. Moreover, components of the epithelial innate immune sensing, such as
toll like receptors, are part of the tissue identity and highly organized along the gastrointestinal
tract. Infection of organoids or organoid-derived monolayers identified target cells and the
molecular mechanisms of tropisms of different infections.

SPATIAL EPITRANSCRIPTOMICS UNVEILS A-TO-l RNA EDITING DYNAMICS AND HOST-
VIRUS INTERACTIONS IN ZIKA VIRUS-INFECTED BRAIN ORGANOIDS
Lee, Amos Chungwon, Business, Meteor Biotech, Korea
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Kang, Kyung-Sun, Seoul National University, Korea
Kim, Da-Hyun, Sungshin Women’s University, Korea
Kim, Gyeongjun, Seoul National University, Korea
Kwon, Sunghoon, Seoul National University, Korea
Lee, Sumin, Meteor Biotech, Korea

Zika virus (ZIKV) poses a significant neurodevelopmental threat, particularly during early brain
development, where its infection of neural progenitor cells (NPCs) leads to devastating
outcomes such as microcephaly. Current studies employing iPSC-derived brain organoids have
shed light on the phenotypic impacts of ZIKV infection but lack the spatial and molecular
resolution necessary to elucidate the underlying mechanisms driving host-virus interactions. To
address these gaps, we integrated Spatially-resolved Laser Activated Cell Sorting (SLACS)
with Select-seq to achieve spatially resolved, base-resolution mapping of host transcriptomes,
viral genomes, and RNA editing landscapes within ZIKV-infected brain organoids. This
approach revealed distinct spatial patterns of Adenosine-to-Inosine (A-to-1) RNA editing,
catalyzed by ADAR enzymes, which modulate ZIKV replication, host immune responses, and
mitochondrial dysfunction. SOX2+ NPC-enriched regions exhibited heightened A-to-1 editing
associated with viral replication and immune evasion, while TUJ1+ differentiated neuron
regions displayed distinct transcriptional profiles linked to synaptic function. Additionally, ZIKV
envelope protein-expressing cells demonstrated unique editing and gene expression patterns,
suggesting potential viral adaptation mechanisms. Pathway analysis highlighted the disruption
of critical neurodevelopmental pathways, such as Notch signaling, and mitochondrial processes
in ZIKV-infected regions, providing novel insights into the virus’s neuropathogenicity. This study
represents the first spatially resolved epitranscriptomic investigation of ZIKV pathogenesis in
brain organoids, offering a transformative framework for understanding the molecular dynamics
of host-virus interactions. By identifying spatially defined biomarkers and therapeutic targets,
our findings establish a foundation for precision medicine in combating ZIKV and other
neurotropic viral infections, while advancing the application of spatial epitranscriptomics in
developmental biology.

Funding Source: This research was funded by the Ministry of Science and ICT (RS-2023-
00266110, RS-2024-00454407, RS-2024-00468338) and Ministry of Trade, Industry and
Energy of Republic of Korea (20024391, RS-2024-00451981, RS-2024-00508416).

HUMAN RESPIRATORY ORGANOIDS SUSTAINED PROPAGATION OF PREVIOUSLY
UNCULTIVABLE HUMAN RHINOVIRUSES AND ELUCIDATION OF VIRUS-HOST
INTERACTION

Zhou, Jie, The University of Hong Kong, Hong Kong

Li, Cun, The University of Hong Kong, Hong Kong

Wan, Zhixin, The University of Hong Kong, Hong Kong

Yu, Yifei, The University of Hong Kong, Hong Kong

We have established the first organoid culture system of the human respiratory epithelium
directly from primary lung tissues and nasal epithelial cells. We induce maturation in long-term
expandable organoids and generate nasal, airway, and alveolar organoids that contain all major
epithelial populations in the human respiratory tract. Thus, the respiratory organoid culture
system allows us to rebuild and propagate the entire human respiratory epithelium in culture
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plates with excellent efficiency and stability. The lack of a robust system to reproducibly
propagate HRV-C, a family of viruses refractory to cultivation in standard cell lines, has
substantially hindered our understanding of this common respiratory pathogen. We sought to
develop an organoid-based system to reproducibly propagate HRV-C, and characterize virus-
host interaction using respiratory organoids. We demonstrate that airway organoids sustain
serial virus passage with CYT387-mediated immunosuppression, whereas nasal organoids that
more closely simulate the upper airway achieve this without any intervention. Nasal organoids
are more susceptible to HRV-C than airway organoids. Intriguingly, upon HRV-C infection, we
observe an innate immune response that is stronger in airway organoids than in nasal
organoids, which is reproduced in a Poly(l:C) stimulation assay. Treatment with a-CDHR3 and
antivirals significantly reduces HRV-C viral growth in nasal organoids. Collectively, we develop
an organoid-based system to reproducibly propagate the poorly cultivable HRV-C, followed by
an in-depth characterization of HRV-C infection and innate immunity in physiologically active
respiratory organoids. The organoid-based HRV-C infection model can be extended for
developing antiviral strategies. More importantly, our study has opened an avenue for
propagating and studying other uncultivable human and animal viruses.

LINKING PRENATAL INFLAMMATION TO SYNAPTIC DYSFUNCTION IN PSYCHIATRIC
DISORDERS

Cota Coronado, Jose Agustin, Monash University, Australia

Hill, Rachel, Monash University, Australia

Kim, Dong-Hyun, Monash University, Australia

Suwakulsiri, Wittaya, University of Queensland, Australia

Gibbons, Andrew, Monash University, Australia

Law, Kevin, University of Sydney, Australia

Thompson, Lachlan, School of Medical Sciences, University of Sydney, Australia
Lee, Joohyung, Monash University, Australia

Sundram, Suresh, Monash University, Australia

Maternal exposure to viral infections during pregnancy is a robustly verified risk factor for the
future development of neurodevelopmental disorders, including Schizophrenia (SCZ) and
Autism Spectrum Disorder (ASD). Our recent study showed severe maternal SARS-CoV-2
infection resulted in post-infection maternal elevation of serum cytokines, IL-6 and IL-17, and
was associated with significant DNA methylation changes in synaptic genes in their infants at
birth and delayed neurodevelopment at 12 months. This suggested a link between maternal
immune activation (MIA), synaptic dysfunction and altered neurodevelopment. Using single-
nuclei RNA sequencing, we also assessed, post-mortem prefrontal cortical tissue from adults
diagnosed with SCZ (n=17), Major Depressive Disorder MDD (n=19) and healthy controls
(n=18). Pathway analysis revealed postsynaptic and cell-projection alterations, particularly
within the glutamatergic synapse. Investigating causal relationships, we tested the direct effect
of pro-inflammatory cytokines (IL-6, IL-17, IL-1b, TNF, cytokine storm (all cytokines) on human
pluripotent stem cell hPSC-derived neuronal cultures at the neural progenitor stage and a
mature neuronal stage (DIV 50), with targeted molecular profiling of synaptic and
neurodevelopmental markers. We show dynamic transcriptional changes in developmental
genes and cell proliferation when exposed to cytokines at the progenitor stage. Subsequently,
synaptic genes, glutamatergic and GABAergic receptors were disrupted in the mature cytokine
exposed cultures. Notably, we observed a remarkable convergence between the SARS-CoV-2
exposed infant data, the cytokine-treated cultures and post-mortem adult patient data. This
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pioneering study, incorporating data sets from the cradle to the grave, evidenced a critical link
between prenatal inflammation and the synaptopathy observed in certain psychiatric disorders
and revealed novel molecular targets amenable to precision-medicine interventions.

Funding Source: We gratefully acknowledge the funding support for this work from the
HOMER HACK Foundation, the NHMRC Ideas Grant #2001907, and the One in Five
Foundation.

DYSPLASTIC EPITHELIAL REPAIR DRIVES THE TISSUE RESIDENCE OF
LYMPHOCYTES TO IMPAIR ALVEOLAR REGENERATION

Xi, Ying, ShanghaiTech University, School of Life Science and Technology, China
Liu, Li, ShanghaiTech University, China

Lu, Tiantian, ShanghaiTech University, China

Wu, Pei, ShanghaiTech University, China

Severe respiratory viral infections lead to extensive damage to the alveolar epithelium and also
induce a robust immune response. How immune microenvironment interacts with lung stem/
progenitor cells and impact alveolar regeneration is poorly understood. Here, we found that
dysplastic epithelial repair, which emerge after severe viral infections, preferably recruit and
sequester both effector T cells in the lung after viral clearance. Persistent effector T cells impair
alveolar regeneration mediated by airway secretory cells through secretion of IFNy, thereby
inhibiting lung functional repair. Importantly, anti-IFNy treatment improves alveolar regeneration
and lung function in vivo. Overall, our study reveals the pathogenetic role of dysplastic epithelial
cells in alveolar regeneration, serving as a niche for tissue-resident lymphocytes that
specifically inhibit airway secretory cell-mediated alveolar regeneration.

RESEARCH FOR VIRAL RESPIRATORY INFECTIONS USING ORGANOIDS AND ORGAN-
ON-A-CHIP

Takayama, Kazuo, Center for iPS Cell Research and Application (CiRA), Kyoto University,
Japan

Our experience with COVID-19 has underscored the importance of viral infection research and
drug discovery efforts. Addressing a pandemic caused by a viral infection requires a thorough
understanding of how the virus impacts the human body and the rapid development of
therapeutic drugs to mitigate symptoms. Organoids and organ-on-a-chip technologies, which
enable the recapitulation of structure and function of human organs in vitro, hold significant
promise for accelerating research for viral infections. We previously developed respiratory
organoids and airway/alveoli-on-a-chip, demonstrating their utility in infection studies with
various respiratory viruses, including SARS-CoV-2, SARS-CoV, MERS-CoV, HCoV-229E,
HCoV-0C43, and RSV. Our respiratory organoids and airway/alveoli-on-a-chip enable the
identification of infected cells, as well as the analysis of innate immune responses,
inflammatory responses, and fibrosis. Furthermore, our model has the potential to facilitate the
development of antiviral drugs. In addition to the respiratory models, we have recently
developed intestinal and liver models and applied them to the study of viral infections. In this
presentation, we will share the latest findings from our research on viral infections using
organoids and organ-on-a-chip technologies.
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PLENARY Ill: ADULT HOMEOSTASIS: STEM CELLS IN PHYSIOLOGY AND DISEASE
10:30 AM - 12:00 PM
GRAND HALL, LEVEL 3

CARDIOPEDIA: COMPREHENSIVE MODEL OF LIGAND-FUNCTION-OMICS FOR
PREDICTION OF THERAPEUTIC TARGETS
Hudson, James, Infection and Inflammation, QIMR Berghofer, Australia

Cardiac ligands mediate cell-cell communication and control cardiac biology and function.
Adrenergic drivers of disease have been extensively studied and targeting these pathways
remains the front line of cardiac therapeutics. However, the full repertoire of how ligands control
heart function remains unknown and can be difficult to dissect in vivo when many ligands may
impact other cardiovascular parameters such as vessel dilation or fluid retention. To address
this, we have catalogued the contractile function and transcriptional signatures for cardiac
ligands across ~500 human cardiac organoids (hCO) to create an encyclopedia of these
responses - Cardiopedia. A library of 80 endogenous ligands and 10 small molecule agonists
was curated to target >100 plasma membrane receptors expressed in both the human heart
and hCO. The library included catecholamines, peptide hormones, cytokines, lipid mediators,
and growth factors. hCO contractility parameters were assessed 4 and 24 hours after ligand
stimulation (n = 5 hCO per ligand). A semi-automated single hCO RNA-seq pipeline was
developed to assess the transcriptional responses to each ligand which we could directly
correlate with hCO contractile parameters (i.e. rate, force). Dimensionality reduction of the
transcriptomic data revealed distinct clusters, including inotropes, endothelins, fibrotic factors,
and multiple inflammatory clusters separating interleukins and interferons. By overlaying
contractile data, we identified cluster-specific functional differences, for example opposite
activation and relaxation parameters for inotropes vs endothelins despite both increasing force
and rate. Using differential expression analysis, unique ligand-induced transcriptional
signatures have been identified which we have started exploring in human heart failure
transcriptomes to predict aberrant cellular signalling. Together, this study provides a novel
resource for a systems-level approach to understanding ligand control of cardiac function with
the goal of understanding disease drivers and improving patient stratification.

WAKING UP “SLEEPING” NEURAL STEM CELLS
Wang, Hongyan, Duke-NUS Medical School, Singapore

The ability of stem cells to switch between quiescence and proliferation is crucial for tissue
homeostasis and regeneration. Most neural stem cells (NSCs) in mammalian adult brains are in
a mitotically dormant, quiescent state but can exit quiescence and become reactivated, in
response to physiological stimuli such as the presence of nutrition. Drosophila NSCs, also
known as neuroblasts, have emerged as a powerful model to study the mechanisms underlying
NSC quiescence and reactivation in vivo. Quiescent NSCs are morphologically characterized
by a primary cellular protrusion extending from their cell body. Recently, we demonstrated the
enrichment of microtubules and F-actin in this protrusion. We showed that in quiescent NSCs,
microtubules are predominantly acentrosomal and oriented plus-end-out toward the tip of the
primary protrusion. We also found that the Golgi apparatus functions as a microtubule
organizing centre in quiescent NSCs and that Golgi-resident GTPase Arf1 plays a new role in
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microtubule assembly. We have further identified Mini Spindles (Msps)/XMAP215 as a new
effector of Arf1 and a key microtubule regulator that governs NSC reactivation by regulating
acentrosomal microtubule growth. We will discuss further molecular mechanisms that promote
the reactivation of quiescent NSCs.

2025 ISSCR MOMENTUM AWARD LECTURE: PASSAGE OF TIME IN BRAIN ORGANOIDS:
THE JOURNEY TO UNDERSTAND HUMAN BRAIN DEVELOPMENT AND MATURATION
Arlotta, Paola, Stem Cell and Regenerative Biology, Harvard University, USA

Much remains unknown regarding the mechanisms governing human brain maturation and
aging. Human brain organoids offer a unique platform for these studies. Here, we investigated
human cortical organoids cultured for periods ranging from 6 months to over 5 years in vitro.
Module scores of maturations trained on the endogenous tissue show that organoids continue
to develop and mature while in culture for these extended time frames. In agreement,
methylation profiling revealed a strong correlation between predicted age of the organoids and
time in culture. Using extracellular single-unit recordings with multielectrode arrays (MEA), we
detected network bursts and action potentials with features that changed over developmental
and maturation trajectories in culture. Notably, we find that human brain organoids are capable
of “recording and recalling” developmental time as demonstrated by the ability of “old”
progenitors to rapidly produce late progeny when exposed to inductive developmental signals.
The work indicates that the human brain can develop, mature and age outside the context of
the embryo.

HIGH MITOCHONDRIAL MASS CHARACTERIZES ENHANCED SELF-RENEWAL IN AGED
HEMATOPOIETIC STEM CELLS
Suda, Toshio, Institute of Hematology and Blood Disease Hospital, China

Hematopoietic stem cells (HSCs) are a source of blood cells throughout the lifespan, but their
properties and functions change with age. Healthy HSCs balance self-renewal and
differentiation, with mitochondria playing a crucial role in their fate. Aging causes mitochondrial
dysfunction and decreased autophagy, leading to damaged mitochondria accumulation. Yet,
the role of mitochondria in aged HSCs, particularly how their mass affects HSCs
characteristics, is not fully understood. We used mito-Dendra2 mice, expressing the
mitochondria-specific fluorescent protein Dendra2, to show that aged HSCs with high
mitochondrial mass are not exhausted but have high self-renewal potential and prefer residing
in aged bone marrow. Conversely, mitochondrial mass did not directly affect peripheral output.
To elucidate the genetic signature of aged HSCs, we sorted young and aged HSCs into two
groups based on mitochondrial mass (low and high) and performed single-cell RNA-seq and
single-cell ATAC-seq. We found that aged mitochondrial-high (mito-high) HSCs were enriched
in IFNa signaling, oxidative phosphorylation (OXPHOS), and the p53 pathway, and
Mitocarta3.0 showed enhanced iron homeostasis alongside OXPHOS. Furthermore, we
identified 17 common genes across three cohorts, including genes specific to aged mito-high
HSCs by single-cell multiomics, genes specific to long-term HSCs by bulk RNA-seq, and genes
repeatedly associated with aging HSCs in a meta-analysis. Among these was Gpr183, a
receptor for 7a,25-dihydroxycholesterol. GPR183-positive aged HSCs maintained higher
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mitochondrial mass, increased autophagy activity, and greater self-renewal capacity compared
to GPR183-negative aged HSCs. These findings suggest that GPR183 could be a useful
marker for identifying functionally preserved aged HSCs, aiding in understanding and assessing
HSCs during aging.

ENGINEERING REGENERATION
2:00 PM - 3:30 PM
HALL A, LEVEL 1

GUT ORGANOID-BASED MICROPHYSIOLOGICAL SYSTEMS TO STUDY MUCOSAL
REGENERATION AND DEFENSE MECHANISMS
Park, Tae-Eun, Biomedical Engineering, UNIST, Korea

Disruption of gastric epithelium homeostasis by various foreign agents leads to numerous
gastric diseases. Helicobacter pylori (H. pylori) infection, which affects over half of the global
population, dysregulates the gastric mucosal barrier and can cause severe peptic ulcers or
stomach cancer. The pathogenic mechanisms of H. pylori remain unclear due to the lack of
human-relevant responses from current gastric barrier models, impeding the study of causal
factors and treatment strategies. Recently, adult stem cell-derived 3D gastric organoids have
emerged as a promising in vitro model, offering better physiological relevance compared to
traditional stomach cell lines. However, these organoid systems have significant limitations,
such as the absence of multiple cell interactions and physiological mechanical stimuli, which
restrict the functional maturity of the model. To address these limitations, we have developed a
functionally advanced human stomach micro-physiological system (MPS) that mimics the
biochemical and physical interactions between cells and their microenvironment. Human gastric
antral organoids were cultured on a porous membrane within a microchannel, interfaced with
antrum-specific mesenchymal stem cells under controlled flow conditions. This stomach MPS
exhibited physiologically relevant internal barrier functions, including in vivo levels of epithelial
integrity and external barrier functions, highlighted by increased mucin production and
molecules that mediate protection against H. pylori. Furthermore, we demonstrated the impact
of dynamic flow conditions on epithelial morphology and stem cell renewal within the
microfluidic device. Ultimately, the H. pylori pathogenic process was successfully replicated in
the stomach MPS co-cultured with peripheral blood mononuclear cells, which emulated the
relevant immune responses and breakdown of the gastric mucosal barrier.

COMPLETE CARDIAC REGENERATION BY INDUCING ENDOGENOUS
CARDIOMYOGENESIS AND ANGIOGENESIS

Liu, Yuan-Hung, Section of Cardiology, Cardiovascular Center, Far Eastern Memorial Hospital,
Taiwan

Hsieh, Hsiao-Ting, Far Eastern Memorial Hospital, Taiwan

Lin, Jiunn-Lee, Taipei Medical University-Shuang Ho Hospital, Taiwan

The adult mammalian heart has limited regenerative capabilities after myocardial injury. Current

approaches in cardiac regeneration mostly aim to regenerate cardiomyocytes, but of limited
efficacy. We recently found that Nkx2.5+ cardiomyoblasts reactivate after myocardial infarction.
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They reside mostly in the subepicardium. We also documented that Nkx2.5+ cardiomyoblasts
originate from the embryonic epicardial cells. Thymosin 4 is a G-actin monomer binding
protein, involved in cell proliferation, migration, and differentiation. We hypothesized that
Thymosin 34 would promote Nkx2.5+ cardiomyoblasts, an embryonic epicardial-derived cells,
mobilization and cardiomyogenesis, after myocardial injury. Various microRNAs (miR) have
been reported to control cardiac development and promote cardiac regeneration. We have
transfected neonatal Nkx2.5 cardiomyoblasts with various microRNAs and found miR-590
markedly promotes cardiomyogenesis capacity of cardomyoblasts. To prove that miR-590 plus
Thymosin 34 may enhance cardiomyogenesis and functional repair of heart function, we
created myocardial infarction in B6 mice. In the experiment group, miR-590 was injected
intramyocardially into mice heart immediately after myocardial infarction. Thymosin 34 was
injected peritoneally post-MI. Our data showed that miR-590 (intracardiac injection) plus
Thymosin 34 (intraperitoneal injection) markedly improved murine cardiac function after
myocardial infarction. In the treatment group with miR-590 plus Thymosin 34, LVEF improved
from 45% (Day 0) to 77% (Day 7), to 83% (Day 28), to 85% (Day 56) with no LV regional wall
motion abnormality. In comparison, the control group with miR-mimic plus PBS, persistent
hypokinesia at apex and anterior wall with impaired LV contractility. Enhanced cardiomyocytes
proliferation was documented at miR-590 plus Thymosin 34 —treated 1-week post-MI hearts.
Enhanced angiogenesis was documented at treated 8-week post-MI hearts. Masson Trichrome
stain demonstrated minimal fibrosis in the treated heart sections at 8 weeks post-MlI. In
conclusion, administration of miR-590 plus Thymosin R4 synergistically enhances cardiac
repair/ regeneration almost completely by inducing endogenous cardiomyogenesis and
angiogenesis.

Funding Source: Far Eastern Memorial Hospital.

SPATIOTEMPORAL TUNABLE MICROENVIRONMENT FOR NEXT-GENERATION
ORGANOIDS: RECAPITULATING PRIMITIVE STREAK FORMATION TO NOTOGENESIS
Wang, Zhe, Institute for Life and Medical Science, Kyoto University, Japan

Hao, Ruolin, Kyoto University, Japan

Eiraku, Mototsugu, Kyoto University, Japan

Organoids and embryoids have transformed regenerative medicine and developmental biology,
providing unprecedented insights into human development and disease modeling. Our lab has
been at the forefront of this revolution, developing a variety of organoids, including cortex,
eyecup, retina, and more recently, limb bud, branchial arch, and olfactory epithelium. Despite
these advances, organoids still face major challenges such as limited reproducibility and
stochastic self-organization, primarily due to the lack of spatiotemporal control in current culture
environments. These limitations hinder the modeling of more complex biological phenomena,
such as early developmental events. Traditional organoid generation methods, based on cell
aggregation followed by differentiation cues, have seen little innovation. The simplicity of in vitro
environments, compared to the complexity of in vivo conditions, remains a significant limiting
factor. My work addresses these challenges by engineering a spatiotemporal tunable artificial
microenvironment that offers precise control over the culture conditions. This allows the
generation of organoids with enhanced complexity and functionality. We have developed a
photocurable hydrogel platform for cell attachment culture that enables 2D patterning and 3D
printing with exceptional flexibility. This platform offers control over: 1. Spatial stiffness, 2.
Spatial cell attachment. 3. Geometry and 3D structure, 4. Degradability, 5. Cell differentiation,
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6. Spatial cell deposition, enabling localized signaling, 7. Protein binding, achieving up to a 10-
fold improvement over glass dishes, 8. Transparency for live imaging. We have also pioneered
methods for local application, allowing spatiotemporal control of signaling around organoids.
Using this system, we have successfully recapitulated primitive streak formation and
notogenesis, key early developmental processes, in a controlled and reproducible manner. In
this presentation, | will discuss how we used our system to model primitive streak
morphogenesis and eventually derived notochord, advancing our understanding of these critical
events in embryogenesis.

MULTI-LAYERED CELL SPHEROID SHEETS USING FIBRINOGEN-BASED SIMPLE GEL
FORMATION FOR HINDLIMB ISCHEMIA

Chung, Youngdoo, Dankook University, Korea

Lim, Juhan, Dankook University, Korea

Lee, Min Suk, Dankook University, Korea

Jeon, Jin, Dankook University, Korea

Yang, Hee Seok, Dankook University, Korea

Stem cell therapy has been studied as an effective tissue regeneration of damaged or
degenerative tissue by transplantation of single cells or spheroids with additional scaffold
platforms. However, stem cell therapy has shown some disadvantages of poor cell viability
when applied in the form of a single cell, a decrease in overall cellular activity and
vascularization when transplanted with an incomplete extracellular matrix (ECM). Cell sheet
engineering is one of the effective options that include ECM of cultured cells without any
scaffolding system in a desire to mimic the microenvironment in natural tissues and to promote
vascularization after transplantation. Our previous study had a novel strategy for fabricating cell
sheets that were prepared simply by dispensing the fibrinogen stock solution to the cell growth
medium without using any synthetic polymers or chemical agents. The goal of this study was to
investigate the effect of transplantation of cell spheroid sheets on the regeneration of the
hindlimb ischemic region. The fibrinogen-based cell spheroid sheet was developed to be used
as an experimental group to compare differences with the single cell sheet group for further
application as a treatment of ischemic disease. The fibrinogen-based cell spheroid sheet
showed much higher in vitro tubular formation and release of angiogenic relative factors
compared to fibrinogen-based single cell sheet. The fibrinogen-based cell spheroid sheet
showed significantly higher physiological status and blood perfusion rate due to their
angiogenic potential compared to the other group. These results demonstrate that the
fibrinogen-based cell spheroid sheet is an effective treatment for ischemic disease. The
application of fibrinogen-based 3D cell spheroid sheets would be a promising therapeutic
candidate for ischemic diseases as tissue engineering platforms.

HARNESSING SELF-ASSEMBLING DENTAL STEM CELLS ENCAPSULATED IN RAPIDLY
DEGRADABLE POLYSACCHARIDE MICROGELS FOR RAPID ORGANOGENESIS

Liang, Chao Christina, Faculty of Dentistry, The University of Hong Kong, Hong Kong

Lee, Sangjin, The University of Hong Kong, Hong Kong

Wu, Shuxuan, The University of Hong Kong, Hong Kong

Wu, Zhaoming, The University of Hong Kong, Hong Kong
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Regenerating complex tissues and organs requires biomaterial systems that support highly
organized cell assembly and integration while degrading rapidly to promote cell-driven
morphogenesis. However, many conventional biomaterials degrade too slowly and leave
residual scaffolds that interfere with efficient cellular communication, thereby limiting tissue
maturation and function. Here, we present an innovative approach using oxidized alginate
microgels encapsulating high-density human dental stem cells (hDSCs) to achieve rapid and
scalable 3D tissue fabrication. Sodium periodate oxidation was optimized to produce oxidized
alginate microgels with tunable degradability, enabling spontaneous cell condensation and
robust tissue formation both in vitro and in vivo. Upon transplantation, the high-density hDSC-
laden oxidized alginate microgels promoted immediate integration with host tissues in a mouse
model, demonstrating the system’s potential for broad tissue engineering applications.
Furthermore, by facilitating rapid cell release and self-assembly, this oxidized alginate microgel
platform can recapitulate epithelial-mesenchymal interactions which is a key developmental
process across various tissue types. Thus, the high-density hDSC-laden oxidized alginate
microgel system offers a versatile and cost-effective strategy for organ-level reconstruction,
promising improved clinical outcomes in regenerative medicine.

ENGINEERING 3D HUMAN TISSUE FOR DISEASE AND REPAIR
Zhou, Linna, Nuffield Department of Medicine and Department of Chemistry, University of
Oxford, UK

Human tissue and organs contain defined and often complex 3D cellular architectures that are
crucial for their function. The disruption of their structure, due to genetic mutations or injuries,
likely leads to pathological conditions. Currently, there are limited tools to engineer realistic 3D
tissue models. We are developing novel technologies, including 3D droplet printing and
microfluidics combined with stem cell technologies, to build defined and functional 3D human
tissue models. The 3D tissues can be used to model developmental processes and diseases,
as well as implants for repair.

EXPANDING THERAPEUTICS THROUGH STEM CELLS AND REPROGRAMMING
2:00 PM - 3:30 PM
HALL C, LEVEL 1

STRATEGIES AND ADVANCES IN REGENERATING AND SUSTAINING NEURAL TISSUE
Cosma, Maria Pia, Centre for Genomic Regulation, Spain

Our group is dedicated to unraveling the intricate mechanisms that govern somatic cell
reprogramming and tissue regeneration in mammals. We investigate diverse biological
systems, ranging from the molecular level to entire organs. Our research has highlighted the
crucial role of the Wnt/beta-catenin signaling pathway in orchestrating cell fusion-mediated
regeneration of retinal cells, dopaminergic neurons, and hepatocytes in mice. Specifically, we
discovered that Wnt-activated bone marrow-derived cells can fuse with Mller glia cells in
degenerated retinas, leading to temporary reprogramming and subsequent differentiation into
neuronal lineages. We have also observed this cell fusion-mediated regeneration in human
retinal organoids and retinal explants. In a recent breakthrough, we identified chemokines
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released from damaged human and mouse retinas and elucidated the chemokine-receptor
interactions that enable the migration and integration of transplanted cells into the mouse
retina. Our current focus is on identifying key Wnt-dependent master regulators of
reprogramming and regeneration. Additionally, we are developing methods to sustain the
viability of the human retina in cadaveric eyes for extended periods, enabling us to explore
therapeutic approaches ex vivo.

ENGINEERING IPSC-DERIVED MICROGLIA FOR IMMUNE CELL-BASED THERAPIES FOR
NEUROLOGICAL DISEASES

Chadarevian, Jean Paul, Institute for Memory Impairments and Neurological Disorders,
University of California, USA

Davtyan, Hayk, Institute for Memory Impairments and Neurological Disorders, University of
California, USA

Chadarevian, Alina, Department of Neurobiology and Behavior, University of California, USA
Nguyen, Jasmine, Institute for Memory Impairments and Neurological Disorders, University of
California, USA

Capocchi, Joia, Institute for Memory Impairments and Neurological Disorders, University of
California, USA

Le, Lauren, University of California, USA

Escobar, Adrian, Sue and Bill Gross Stem Cell Research Center, University of California, USA
Chadarevian, Talar, Sue and Bill Gross Stem Cell Research Center, University of California,
USA

Deynega, Katia, Sue and Bill Gross Stem Cell Research Center, University of California, USA
Mansour, Kimiya, Sue and Bill Gross Stem Cell Research Center, University of California, USA
Mgerian, Michael, Sue and Bill Gross Stem Cell Research Center, University of California, USA
Shabestar, Sepideh Kiani, Department of Neurobiology and Behavior, University of California,
USA

Tu, Christina, Sue and Bill Gross Stem Cell Research Center, University of California, USA
Carlen-Jones, William, Institute for Memory Impairments and Neurological Disorders, University
of California, USA

Eskandari-Sedghi, Ghazaleh, Institute for Memory Impairments and Neurological Disorders,
University of California, USA

Hasselmann, Jonathan, Institute for Memory Impairments and Neurological Disorders,
University of California, USA

Spitale, Robert, Department of Pharmaceutical Sciences, University of California, USA
Blurton-Jones, Mathew, Department of Neurobiology and Behavior, University of California,
USA

Studies have sought to circumvent the protective qualities of the blood-brain barrier to deliver
therapeutic proteins for the treatment of neurodegenerative diseases. Yet, brain-specific
uptake, peripheral toxicity, off-target effects, and repeated dosing present considerable
challenges. In this study, we sought to determine whether human iPSC-derived microglia (iMG)
could be genetically engineered ex vivo to enable pathology-responsive delivery of therapeutic
proteins to the brain. We first examined the transcriptional responses of human iMG in chimeric
models of breast cancer brain metastasis, multiple sclerosis-associated demyelination, and
Alzheimer’s Disease (AD), demonstrating iMG adopt diverse transcriptional responses in
response to differing brain pathologies. Using a novel xenotolerant model of AD lacking the
Csf1r-FIRE enhancer (5x-hFIRE) we further found a strong correlation between microglial CD9
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expression and beta-amyloid deposition throughout the brain. As proof of principle, we then
CRISPR-edited human iPSCs to express the beta-amyloid degrading enzyme neprilysin (NEP)
or secreted neprilysin(sNEP) downstream of the endogenous CD9 promoter. iPSC-microglial
progenitors were then differentiated and transplanted into 2-month-old WT-MITRG and 5x-
MITRG mice for 4.5 months before brains were harvested for immunohistochemistry and
biochemical analysis. Compared to WT cells, CRISPR-engineered NEP and sNEP
xenotransplanted microglia (xMG) reduced AB-plaques and oligomers, prevented synaptic
degeneration, and significantly reduced levels of astrogliosis. To further determine whether
increased engraftment of therapeutic microglia could provide additional disease-modifying
efficacy, SNEP-iIMG were further modified to enable CNS-wide engraftment. Surprisingly, sSNEP
delivery by microglia adjacent to the injection site alone was sufficient to achieve almost all
disease-modifying outcomes including reducing inflammatory markers and plasma NfL levels
as effectively as CNS-wide sNEP-microglia engraftment. Together, these results demonstrate
iPSC-derived microglia can be engineered as a promising immune cell therapeutic platform to
provide widespread and pathology-responsive delivery of biological therapeutics for treating
neurodegenerative disease.

Funding Source: NIA T32 AG073088 (JP.C.); NIA T32 AG00096 (JP.C. and J.H.); NIH
AG061895 (H.D.); CIRM EDUCA4-12822 (S.K.S.); Larry L. Hillbolm Foundation #2024-A-023-
FEL (G.E.-S.); NIH AG048099, AG055524, AG056303, U19 AG06970101 (M.B.J.).

LYOPHILIZED EXTRACELLULAR VESICLES PROMOTE CARDIOMOCYTE SURVIVAL
AND PROLIFERATION VIA STC2- MEDIATED GLUCOSE METABOLISM IN ISCHEMIC
HEART INJURY

Wu, Rongrong, Department of Cardiology, The Second Affiliated Hospital, Zhejiang University,
China

Wang, Jiaodi, Department of Cardiology, The Second Affiliated Hospital, Zhejiang University,
China

Ischemic heart disease, especially myocardial infarction (MI) with resultant heart failure,
remains a major cause of death and a substantial socioeconomic burden worldwide. Severe Mi
causes an extensive and irreversible loss of cardiomyocytes, eventually leading to the
progression of heart failure. Based on various preclinical studies, stem cell-derived extracellular
vesicles (EVs) exert great therapeutic effects for the repair of damaged myocardium. To
promote the successful implementation of EV-based therapeutics in the clinical setting, the
creation of a safe, ready-to-use, off-the-shelf product and storage conditions need to be
optimized. Here, we optimized lyophilization methods to process EVs from human pluripotent
stem cell-derived mesenchymal stem cells (hPSC-MSC), and systematically compared their
cardiac repair efficacy with that of freshly isolated hPSC-MSC-EVs in a mouse MI model. We
found that lyophilized EVs, even following long-term storage (up to four months) at room
temperature, showed similar therapeutic efficacy with that of freshly isolated EVs after
infarction, which was associated with improved myocardial function, increased
neovascularization, enhanced cardiomyocyte survival and proliferation, as well as reversed
cardiac fibrosis. Using EV proteomics analysis, we found that stanniocalcin 2 (STC2) was one
of the most abundant proteins in lyophilized EVs that were highly enriched in glucose
metabolism. STC2 knockdown in EVs significantly impaired cardiomyocyte proliferation and
cardiac functional recovery, while elevated expression of STC2 in EVs exhibited augmented
cardiac regeneration and function outcomes. Mechanistically, lyophilized EVs could transfer
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STC2 into cardiomyocytes, phosphorylated STAT3, and promoted the transcription of
hexokinase2 (HK2), ulteriorly enhancing cardiomyocyte glucose metabolism. These findings
emphasized the clinical translational potential of lyophilized EVs in cardiac repair and
highlighted a novel mechanism of STC2-pSTAT3-HK2-mediated glucose metabolism for
enhancing cardiac survival and proliferation after MI.

Funding Source: This work was supported by National Key Research and Development
Program of China (No. 2023YFA1800700, No. 2023YFA1800702), and National Natural
Science Foundation of China (No. 81770484 and No. 31101052).

PHASE 1/2A CLINICAL TRIAL OF HUMAN ESC-DERIVED DOPAMINE NEURONS FOR
PARKINSON’S DISEASE
Kim, Dong-Wook, Department of Physiology, Yonsei University College of Medicine, Korea

Parkinson's disease (PD) is caused by the progressive loss of dopaminergic neurons in the
substantia nigra pars compacta. Conventional treatments, such as L-dopa and deep brain
stimulation, primarily manage symptoms but do not modify disease progression. To overcome
these limitations, we developed a cell therapy using dopaminergic neurons derived from human
embryonic stem cells (hESCs). Our approach refines signaling pathways with small molecules
to optimize neural induction and regional patterning. Specifically, we used inhibitors of
Activin/nodal and BMP signaling to prime hESCs for neuroectodermal specification, and
activators of Wnt and Shh signaling to induce midbrain ventralization. This protocol yielded a
high percentage of ventral midbrain dopaminergic (mDA) progenitors (99.57% of LMX1A/B+
FOXAZ2+ cells). These cells were used in both non-clinical and clinical trials. The therapeutic
potential and safety of hESC-derived mDA progenitors (TED-A9) were evaluated in rodent and
primate models. Transplantation into PD rats significantly improved dopamine function, while
PD monkeys demonstrated behavioral improvements for up to 28 weeks with increased
dopamine activity on PET-CT following transplantation. Comprehensive safety assessments
conducted in GLP-compliant facilities showed no toxicity or tumorigenicity concerns. TED-A9
received IND approval from the Korean MFDS. The phase 1/2a clinical trial (NCT05887466)
was conducted on 12 participants who have been diagnosed with Parkinson's disease for more
than 5 years and exhibited motor complications such as wearing-off, freezing of gait or
dyskinesia. Participants were aged 50 to 75 years. TED-A9 was administered to 6 participants
in the low-dose group (3.15 million cells) and to another 6 participants in the high-dose group
(6.30 million cells). One-year follow-up data revealed no significant adverse events, confirming
the safety of TED-A9. Efficacy was demonstrated by improvement in motor symptoms. FP-CIT
PET confirmed successful neuron engraftment, which correlated with clinical recovery. In this
talk, | will present a detailed analysis of the one-year safety and efficacy data following
transplantation.

Funding Source: This work was supported by National Research Foundation of Korea (NRF)
grants funded by the Korean government (MSIT) (2022R1A2C2091165 and
2022R1A2C1091800) and the Korean Fund for Regenerative Medicine (KFRM) (RS-2024-
00332790).

Clinical Trial ID: NCT05887466.
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PRECURSOR OF CHEMICALLY EXPANDED HEPATOCYTES (PRE-CHEP) WITH 1
MILLION-FOLD EXPANSION POTENTIAL AND LIVER REPOPULATION CAPACITIY
Kaji, Keisuke, Centre for Regenerative Medicine, University of Edinburgh, UK

Huynh, My Linh, University of Edinburgh, UK

Jeriha, Jakob, University of Edinburgh, UK

Granskog, Rebecca, University of Edinburgh, UK

Higuchi, Yuichiro, CIEM, Japan

Suemizu, Hiroshi, CIEM, Japan

Hepatocytes constitute approximately 80% of liver mass and are essential for various
physiological functions, including detoxification, drug metabolism, and the regulation of blood
levels of fats, glucose, and amino acids. Commercially available cryopreserved primary
hepatocytes (PHH) have been critical materials for laboratory assays such as toxicology
testing, drug screening, and disease modelling in the pharmaceutical industry. However, the
limited batch sizes and significant batch-to-batch variability of donated hepatocytes pose
challenges to standardisation. Their limited availability also hampers the development of
hepatocyte-mediated therapies. Pluripotent stem cell-derived hepatocyte-like cells, induced
hepatocytes generated by reprogramming fibroblasts, and immortalised hepatocyte cell lines all
exhibit limited hepatocyte functionality. Recently, reprogramming mature hepatocytes into a
proliferative state has emerged as an alternative strategy to expand fully functional
hepatocytes. However, these reprogrammed cells lose their re-differentiation capacity over
successive passages, which presents a significant limitation. Here, we report an improved
culture condition that enables the reprogramming of mature human hepatocytes into precursor
cells. Our precursors of chemically expanded hepatocytes (pre-cHep) can proliferate for over
30 days, achieving an expansion potential of up to 10212 cells from 1 million hepatocytes (a 1-
million-fold expansion). During this period, they maintain liver repopulation capacity equivalent
to cryopreserved hepatocytes in immunocompromised mice—the gold-standard test for
hepatocyte functionality. Furthermore, pre-cHep can differentiate into chemically expanded
hepatocytes (cHep) in 3D culture conditions within 3-6 days. These cHep display global gene
expression profiles similar to those of 3D-cultured adult PHH, one of the most effective
strategies for maintaining hepatocyte function in vitro. We successfully derived pre-cHep lines
from 5 out of 7 donor hepatocytes, demonstrating the robustness of our culture system. Thus,
pre-cHep/cHep represent a bona fide alternative to primary hepatocytes for various in vitro
assays and hold promise as a potential cell source for future therapeutic applications.

Funding Source: Medical Research Council, Novo Nordisk.

HUMAN EXPANDED POTENTIAL STEM CELLS FOR FUNDAMENTAL RESEARCH AND
TRANSLATIONAL APPLICATIONS
Liu, Pentao, School of Biomedical Sciences, Centre for Translational Stem Cell Biology, The
University of Hong Kong, Hong Kong

We have developed the expanded potential stem cell (EPSC) technology that enables
establishment of stem cells from preimplantation embryos of multiple mammalian species. This
is achieved by inhibiting signal pathways implicated in the early preimplantation embryo
development. Mouse EPSCs are derived from individual 4-cell and 8-cell blastomeres. A single
mouse EPSC can contribute to both the embryo proper and the TE lineages in chimera assay.
Molecular analyses have revealed that EPSCs had some enriched features of cleavage stage
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embryos. EPSCs of these species share similar molecular features and developmental
potentials in that they are genetically and epigenetically stable, can be maintained as
homogenous long-term cultures, and permit efficient precision genome editing. EPSCs thus
provide a new tool for studying human development in vitro and open up new avenues for
translational research in biotechnology, agriculture, and regenerative medicine. For example,
knocking out a cancer gene impairs extraembryonic development which is relevant to its
functions in fertility, development and cancer. Furthermore, early syncytiotrophoblasts
generated from human TSCs are highly susceptible to coronavirus infection and are sensitive to
antiviral treatment which facilitates antiviral drug discovery and stem cell-based vaccine
development. We have also established a rapid and robust platform for producing high-quality
patient EPSC lines that permit disease cellular phenotyping and drug candidate evaluation and
screens for precision medicine. Finally | will discuss using the EPSC-based technology for anti-
aging discovery.

REGULATORY FRAGMENTATION AND UNPROVEN STEM CELL THERAPIES: BEYOND
HARMONIZATION

2:00 PM - 3:30 PM

HALL 3G, LEVEL 3

TITLE AND ABSTRACT NOT AVAILABLE AT THE TIME OF PUBLISHING
Imitola, Jaime, Neurology, Genetics and Neuroscience, Department of Neurology, University
of Connecticut, USA

JUDICIAL VARIABILITY IN THE REGULATION OF THE STEM CELL INDUSTRY IN CHINA
Peng, Yaojin, Institution of Zoology, Chinese Academy of Sciences, China

With the rapid advancement of stem cell research, unproven stem cell therapies have
proliferated worldwide. In China, this trend has led to an increasing number of court cases
involving such interventions and their commercialization. These legal disputes are shaping the
trajectory of clinical translation, both directly and indirectly. This talk critically examines recent
judicial decisions in China related to unproven stem cell therapies and associated trade
practices. We analyze the legal foundations and judicial reasoning behind these rulings, and
assess their broader implications for industry stakeholders, academic researchers, and public
perception. Based on these findings, we propose targeted strategies to improve judicial
practice, curb the spread of unproven therapies, and support the sustainable development of
the stem cell sector.

TITLE AND ABSTRACT NOT AVAILABLE AT THE TIME OF PUBLISHING
Ju, Ji Hyeon, Rheumatology/Seoul St. Mary's Hospital, College of Medicine, The Catholic
University of Korea, Korea
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REGULATORY FRAGMENTATION AND UNPROVEN STEM CELL THERAPIES: BEYOND
HARMONIZATION - EUROPEAN PERSPECTIVE

Pecyna, Marlena, Civil Law Department, Faculty of Law and Administration, Jagiellonian
University, Poland

The aim of the paper is to define the requirements and limits of the applicability and
responsibility for the use of Advanced Therapy Medicinal Products (ATMPs) under the
European Hospital Exemption (ATMP-HE) in experimental therapies in the light of the current
legal framework and the future reform of EU law in this area. The paper examines the role of
the European ATMP-HE concept in the innovation and development of advanced therapeutic
treatments, including unlicensed (unproven) cellular interventions known as "stem cell
therapies", and the general principles governing the use of ATMPs under EU law. The market
for unlicensed experimental human therapies continues to grow due to the lack of scientific
positions defining the limits of acceptable use of innovative therapeutic methods. The paper
analyzes the main aspects of the ATMP-HE concept, including the scope of EU legislation, the
conditions for the authorized production of ATMPs as HE and the principles of its application. It
is also important to distinguish the ATMP-HE concept from other specific EU "procedures" for
the use of medicinal products outside the registration process, such as off-label use and
compassionate use. The answers to the research questions on EU law will serve as a basis for
considerations and research on the scope and method of transposition of EU law into the laws
of the Member States law, including Polish law. The current provisions of the ATMP-HE
Regulation in EU law are also unclear and give rise numerous interpretation doubts. The
Hospital Exemption (HE), as well as the specific requirements allowing its manufacture and
use, are further regulated at the Member State level. This has led to differences in the
implementation of the HE across the European Union (EU). As a result, the use of the Hospital
Exemption (HE) varies considerably between Member States, depending on the national legal
implementation and the interpretation of the HE by policy makers. The amendment of the
ATMP-HE Regulation is part of the reform of EU pharmaceutical legislation proposed by the
European Commission, and it will be presented to the audience.

STEM CELL MODELS OF TISSUE INJURY AND REPAIR
2:00 PM - 3:30 PM
THEATER 2, LEVEL 1

UNDERSTANDING AND HARNESSING THE REGENERATIVE POTENTIAL OF THE BRAIN
Bayin, Sumru, The Gurdon Institute, University of Cambridge, UK

There is an unmet need for repair following injury in humans, particularly in the brain where
endogenous stem cell activity is minimal. An understanding of neural progenitor diversity and
flexibility in their fate choices is crucial for understanding how complex organs like the brain are
generated or undergo repair. The neonatal mouse cerebellum is a powerful model system to
uncover regenerative responses due to its high regenerative potential. We previously showed
that the cerebellum can recover from the loss of at least two types of neurons via distinct
regenerative mechanisms. However, the regenerative potential of the cerebellum decreases
once development ends, despite the presence of stem-like cells in the adult cerebellum. We
hypothesize that the lack of regeneration is due to a lack of pro-regenerative developmental
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signals in the adult brain in addition to epigenetic silencing of stem cell differentiation programs
and inhibitory cellular mechanisms as development is completed. The signalling pathways and
the gene regulatory networks that drive lineage decisions and plasticity in the postnatal
cerebellum remain unknown. Understanding these mechanisms is the crucial first step to
building a road map for successful regenerative therapies. Using a combination of single cell
genomics and in vivo and in vitro assay, we are interested in answering two overarching
questions: i) What are the cellular and molecular mechanisms that enable regeneration in the
developing brain and inhibit it in the adult? ii) Can we facilitate regeneration in the brain by
stimulating stem/stem-like cells?

DECODING THE REGENERATIVE LANDSCAPE: INSIGHTS FROM SPONGE SINGLE-
CELL TRANSCRIPTOMICS

Pan, Di, Australian National University, Australia

Caglar, Cuneyt, Australian National University, Australia

Adamski, Marcin, Australian National University, Australia

Adamska, Maja, Australian National University, Australia

Rapid and precise activation of wound healing and regeneration in response to mechanical
injury is crucial for animal survival and health. While the majority of animals can heal wounds,
morphologically complex organisms, such as vertebrates and insects, often lack the capacity to
regenerate tissues and organs. In contrast, sponges, with their simple body plans, possess
remarkable regenerative abilities, exemplified by rapid tissue repair and the capability to
reconstruct their bodies from dissociated cells. Building on our previous work that characterised
the microscopic cellular dynamics and bulk gene expression changes in sponges during the
early injury response, we sought to identify specific genetic regulators of these processes.
However, the genes controlling key cellular behaviours, such as migration and
transdifferentiation critical for wound coverage, remain largely unknown. To delve into these
mechanisms, | generated single-cell transcriptomic data for Sycon capricorn, an Australian
calcareous sponge. The deconstructed 10,747 cells were identified as distinct eleven cell types
and states through computational cell clustering and in situ hybridisation with identified marker
genes. By sequencing six sponges that were sampled twice each, | accounted for individual
variance, enabling effective demultiplexing and the identification of twelve distinct regeneration
time points. This comprehensive dataset, ranging from immediately after dissociation to 90
minutes post-injury, allowed me to trace injury response at single-cell resolution. Visualising the
gene expression patterns across cell types revealed both widespread expression across cell
families and restricted expression within specific ones. My findings suggest that genes with
potential roles in regulating cell migration and differentiation exhibit particular expression
patterns, dynamically contributing to injury response and wound repair. Supported by bulk
sequencing data, my single-cell analysis offers a more detailed perspective on understanding
regenerative mechanisms. As the first known single-cell transcriptomic atlas of calcareous
sponges, my study reinforces the utility of Sycon capricorn as a powerful model for
developmental biology. This provides new insights into distinct aspects, including germ layer
evolution and regeneration, and bridging the cognitive gap between simple-bodied organisms
and more complex life forms.
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IN VITRO MODELLING OF RESPIRATORY INFECTIONS IN IDIOPATHIC PULMONARY
FIBROSIS USING IMMUNE-COMPETENT MULTI-TISSUE HIPSC-DERIVED LUNG
ORGANOIDS

Serna-Valverde, Ana Lilia, University of Nottingham, UK

Reed, Liam, University of Nottingham, UK

Sainz-Zuhiga, Carlos, University of Nottingham, UK

Azis, Rizal, University of Nottingham, UK

Cuevas-Ocanfa, Sara, University of Nottingham, UK

Tatler, Amanda, University of Nottingham, UK

Jenkins, Gisli, Imperial College London, UK

Hannan, Nick, University of Nottingham, UK

Idiopathic Pulmonary Fibrosis (IPF) is a chronic interstitial lung disease characterised by
progressive scarring of the lungs with a median survival of 2—-3 years. Central to its
pathogenesis is the dysfunction of alveolar epithelial type 2 (AT2) cells, which produce
pulmonary surfactant and regenerate the alveolar epithelium after injury. Genetic mutations,
such as those in surfactant protein genes, and environmental stressors like infections can
impair AT2 cell function, driving aberrant fibrotic responses. Despite the pivotal role of AT2 cells
in IPF, progress in understanding these genotype-phenotype interactions has been hindered by
the lack of physiologically relevant human models. To address this, we developed a novel
xeno-free differentiation protocol to generate homogeneous AT2 cells from human induced
pluripotent stem cells (hiPSCs). The protocol combines fluorescent-activated cell sorting to
enrich NKX2.1-expressing lung progenitors with 3D culture using human recombinant laminin-
111 and peptide hydrogels to mature cells into surfactant protein C (SFTPC)-expressing AT2
cells. Using IPF patient-derived hiPSCs carrying a SFTPC mutation and CRISPR/Cas9-
corrected isogenic controls, we established immune-competent, multi-tissue lung organoids
incorporating fibroblasts, macrophages, dendritic cells, and endothelial cells, all derived from
the same hiPSCs. To validate the platform, we exposed the organoids to H1N1 influenza A
virus. Transcriptomic profiling revealed infection-induced stress responses, including
inflammation, immune activation, and oxidative stress. Mutant IPF organoids showed
heightened fibrotic responses, increased secretion of SFTPC, and disrupted AT2-specific
functions compared to healthy controls. Healthy organoids mounted a stronger acute-phase
inflammatory response, revealing differences in immune competence and repair mechanisms.
This immune-competent, multi-tissue organoid platform provides a robust in vitro model for
studying the interplay between genetic predisposition and environmental insults in IPF. By
recapitulating key disease features, it offers valuable insights into genotype-phenotype
interactions and could support the development of targeted therapies to limit fibrosis
progression.

INVESTIGATING THE CROSSTALK BETWEEN MICROGLIA AND RELEVANT CELLULAR
NICHES USING HUMAN PLURIPOTENT STEM CELL DERIVED CO-CULTURES AND
ORGANOIDS

Muffat, Julien, Molecular Genetics/NMH, University of Toronto and The Hospital for Sick
Children, Canada

Battacharya, Afrin, The Hospital for Sick Children, Canada

Li, Yun, The Hospital for Sick Children, Canada

Nguyen, Roseanne, The Hospital for Sick Children, Canada
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Tian, Ai, The Hospital for Sick Children, Canada

The development of the human cerebral cortex hinges on the precise regulation of neural
precursor (NP) proliferation and differentiation into neurons and glia, governed by intrinsic and
extrinsic signals. Disruptions in these processes are linked to numerous disorders. Recent
studies highlight microglia, the brain's immune cells, as pivotal in brain development and
function. Yet, their specific roles within the human NP niche remain largely unexplored. To
bridge this knowledge gap, we utilized human pluripotent stem cell-derived cultures to model
interactions between isogenic microglia-like cells (pMGLs) and NPs in 2D co-cultures. We
refined a protocol to integrate fluorescently tagged pMGLs into 3D cortical organoids, achieving
a density and microglia-to-NP ratio akin to the human fetal cortex. Both models revealed a
density-dependent effect of pMGLs in enhancing the proliferation and abundance of SOX2+
NPs. This effect was replicated by pMGL-conditioned medium alone, indicating a mechanism
mediated by secreted growth factors. To uncover the molecular underpinnings, we performed
receptor-ligand interaction analyses on pMGL and NP transcriptomic datasets. Insulin-like
Growth Factor-1 (IGF1) emerged as a key proliferative factor predominantly expressed by
microglia during cortical development. Disrupting the IGF1-IGF1-receptor (IGF1R) pathway
partially mitigated the trophic effect of pMGLs on NPs. In mature organoids, single-cell RNA
sequencing revealed astrocytes as the primary cell type interacting with microglia, identifying
key receptor-ligand pairs in this interaction. Assembloids with adjustable proportions of neurons
and astrocytes demonstrated the necessity and sufficiency of astrocytes for microglial
residency and maturation. In organoids matured to an oligodendrogenic stage, microglia were
shown to expedite myelin formation. Our models also facilitated the study of microglia in human
demyelination events and their participation in subsequent regenerative responses. These
studies aim for a better understanding of the role of human microglia during critical periods of
development and brain maturation, in an experimentally tractable system amenable to genetic
and tissue engineering. Elucidation of these interactions paves the way for microglial
modulation therapies.

Funding Source: CFREF/Medicine by Design; CIHR Canada Research Chair Program;
NARSAD/BBR; Brain Canada; Stem Cell Network.

HUMAN SPINAL INTERNEURONS REPAIR THE INJURED SPINAL CORD THROUGH
SYNAPTIC INTEGRATION

Zholudeva, Lyandysha, Gladstone Institutes, USA
Agrawal, Ayushi, Gladstone Institutes, USA

Fortino, Tara, Drexel University, USA

Hurley, Patrick, Gladstone Institutes, USA

Kwong, Wesley, Gladstone Institutes, USA
Pelonero, Angelo, Gladstone Institutes, USA

Vila, Olaia, Gladstone Institutes, USA

Williams, Maggie, Drexel University, USA

McDevitt, Todd, Gladstone Institutes, USA

Lane, Michael, Drexel University, USA

Srivastava, Deepak, Gladstone Institutes, USA

Advances in cell therapy offer promise for some of the most devastating neural injuries,
including spinal cord injury (SCI). Endogenous VSX2-expressing V2a spinal interneurons have
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been implicated as a key component in plasticity and therapeutically driven recovery post-SCI.
However, the integration of these cells with injured host networks after transplantation has been
unexplored. Here, we show that transplanted human stem cell-derived spinalized V2a-enriched
neurons (SplINs) synaptically and functionally integrate with host injured motor networks in a
traumatic model of SCI. Neuroanatomical tracing and immunohistochemistry demonstrated
transplant integration and synaptic connectivity with injured host tissue in a sub-acute model of
cervical contusion. Optogenetic activation of transplanted human V2a-enriched SpINs revealed
functional synaptic connectivity to injured host circuits, culminating in improved diaphragm
activity assessed by electromyography. Furthermore, optogenetic activation of host supraspinal
pathways revealed functional innervation of transplanted cells by host neurons, which also led
to enhanced diaphragm contraction indicative of a functional neuronal relay. Single-cell
transcriptomics analyses pre- and post-transplantation suggested the in vivo environment
resulted in maturation of transplanted SpINs that mediate the formation of neuronal relays, as
well as differentiation of glial progenitors involved in repair of the damaged spinal cord. This
study rigorously demonstrates feasibility of generating human cervical spinal V2a-enriched
interneurons that develop functional host-transplant and transplant-host connectivity resulting in
improved muscle activity post-SCI.

Funding Source: F32 NS119348, DISC2-14180, RO1 NS104291, F31 NS125975,
1S100D028511-01, P40 OD010996, The Lisa Dean Moseley Foundation, UCSF HIVE
initiative, STAR Scholars Program, Roddenberry Foundation.

HUMAN IPSCs IN ACTION: REVOLUTIONIZING DRUG SAFETY AND HEART DISEASE
TREATMENT

Hsieh, Patrick C. H., Cardiovascular and Metabolic Diseases, Institute of Biomedical Sciences,
Academia Sinica, Taiwan

In recent years, human induced pluripotent stem cells (hiPSCs) have emerged as a
groundbreaking tool in biomedical research, offering unprecedented opportunities to
revolutionize drug safety and heart disease treatment. This presentation delves into two pivotal
studies that highlight the transformative potential of hiPSCs in these domains. Firstly, we
explore a pioneering study that establishes a population-based hiPSC drug screening platform.
By recruiting 1,000 healthy donors and identifying 13 HLA-homozygous "super donors," we
have created a representative model that encompasses the genetic diversity of nearly half a
billion people worldwide. Differentiated into cardiomyocytes and neurons, these hiPSCs
facilitate high-throughput toxicity screening, enabling the identification and validation of drug-
induced cytotoxicity. This innovative approach not only enhances our understanding of
interpopulation differences in drug responses but also promises to improve the safety and
efficacy of new therapeutics. Secondly, we examine a landmark study on the regenerative
potential of hiPSCs in heart disease treatment. We demonstrated that the combined
transplantation of hiPSC-derived cardiomyocytes and endothelial cells can effectively
regenerate infarcted heart tissue in both mice and non-human primates. This dual-cell
approach addresses critical challenges such as poor cell survival and insufficient
vascularization, promoting the maturation and integration of transplanted cells. The results
reveal significant improvements in cardiac function and tissue repair, paving the way for clinical
translation of hiPSC-based therapies for myocardial infarction. Together, these studies
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exemplify the dynamic capabilities of hiPSCs in addressing some of the most pressing
challenges in medicine.

STEM CELLS AND CELL METASTASIS
2:00 PM - 3:30 PM
HALL B, LEVEL 1

PLASTICITY, THERAPY RESISTANCE AND IMMUNE EVASION IN METASTATIC
COLORECTAL CANCER

Batlle, Eduard, Cancer Science, Institute for Research in Biomedicine (IRB Barcelona) and
ICREA, Spain

Only a small proportion of the observed transcriptomic variation between different subclones in
a given colorectal cancer (CRC) can be attributed to genetic or epigenetic changes. Instead,
intratumor heterogeneity primarily arises from phenotypic plasticity—the ability of cancer cells
to adopt different transcriptional states without underlying heritable (epi)genetic alterations. A
significant portion of the phenotypic and functional cellular heterogeneity observed in CRC can
be traced to the footprints of homeostatic stem cell renewal and differentiation programs
expressed by tumor cells. Plasticity is both pervasive and essential for disease progression.
Here, | will share our latest discoveries on how tumor cells co-opt different cell states during
metastatic dissemination, relapse, outgrowth, and therapy resistance. | will also discuss the
impact of tumor cell heterogeneity on immune evasion throughout metastatic evolution.

RHO-MEDIATED CELLULAR EXTRUSION DRIVES DIFFERENTIAL OUTCOMES OF KRAS
AND HRAS MUTANT CELLS IN THE INTESTINE

Azkanaz, Maria, Molecular Pathology, Netherlands Cancer Institute, Netherlands

Laskaris, Dimitrios, Netherlands Cancer Institute, Netherlands

Beijk, Wouter, Netherlands Cancer Institute, Netherlands

Messal, Hendrik, Netherlands Cancer Institute, Netherlands

van Rheenen, Jacco, Netherlands Cancer Institute, Netherlands

Intestinal stem cells are essential for tissue homeostasis and serve as the cell-of-origin for
tumor initiation, yet how specific mutations in these cells influence their behavior and
tumorigenic potential remains poorly understood. Mutations in RAS family genes, such as
KRAS and HRAS, activate pathways that promote cell survival and proliferation. While both
mutations are associated with cancer, KRAS mutations are significantly more prevalent in
colorectal cancer (CRC) than HRAS mutations. To uncover the factors contributing to this
disparity, we investigated how KRAS and HRAS mutations affect the fate of intestinal stem and
progenitor cells in vivo. Using lineage tracing and intravital microscopy, we longitudinally
tracked KRAS and HRAS mutant cells over several months in living mice. We found that, while
both mutations conferred a short-term proliferative advantage, their long-term outcomes
differed significantly. KRAS-mutant clones expanded and persisted in the tissue, while HRAS-
mutant clones were eliminated via apical and basal extrusion, mediated by Rho signaling.
Analysis of human CRC datasets confirmed that HRAS mutations can act as early events in
tumorigenesis but are rarely observed, likely due to extrusion-induced clearance of HRAS-
mutant cells, which limits their retention in the tissue. Together, these findings highlight how
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different mutations in the same signaling pathway can lead to distinct outcomes in intestinal
cells, suggesting that cellular mechanisms such as extrusion could be harnessed to prevent
tumorigenesis. In addition to offering insights into intestinal tumorigenesis, this study also raises
the possibility of similar mechanisms in other epithelial tissues where HRAS mutations are
infrequent.

SRSF2-P95H AND NF1 LOSS CO-OPERATE TO PROMOTE MYELOID-BIASED CLONAL
HEMATOPOIESIS VIA JAK-STAT PATHWAY ACTIVATION IN MICE

Dun, Wanggqing, State Key Laboratory of Experimental Hematology, National Clinical
Research Center for Blood Diseases, Haihe Laboratory of Cell Ecosystem, Institute of
Hematology and Blood Diseases Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, China

Lv, Yanling, State Key Laboratory of Experimental Hematology, Haihe Laboratory of Cell
Ecosystem, China

Wang, Yifei, State Key Laboratory of Experimental Hematology, Haihe Laboratory of Cell
Ecosystem, China

Peng, Xuemei, State Key Laboratory of Experimental Hematology, National Clinical Research
Center for Blood Diseases, Haihe Laboratory of Cell Ecosystem, Institute of Hematology and
Blood Diseases Hospital, Chinese Academy of Medical Sciences and Peking Union Medical
College, China

Cheng, Hui, State Key Laboratory of Experimental Hematology, National Clinical Research
Center for Blood Diseases, Haihe Laboratory of Cell Ecosystem, Institute of Hematology and
Blood Diseases Hospital, Chinese Academy of Medical Sciences and Peking Union Medical
College, China

Cheng, Tao, State Key Laboratory of Experimental Hematology, National Clinical Research
Center for Blood Diseases, Haihe Laboratory of Cell Ecosystem, Institute of Hematology and
Blood Diseases Hospital, Chinese Academy of Medical Sciences and Peking Union Medical
College, Tianjin Institutes of Health Science, China

Clonal hematopoiesis (CH) is an age-related condition characterized by the clonal expansion of
hematopoietic stem cells (HSCs) bearing mutations in certain CH-defined genes. SRSF2
represents one of the most frequently mutated splicing factors. While studies have identified
multiple gene mutations co-operating with SRSF2P95H, the interplay between RAS signaling
and SRSF2P95H remains unclear. It is known that hyperactive RAS signaling can be caused
by the deficiency of NF1. We engineered mice carrying both Srsf2P95H and Nf1 deletions.
Peripheral blood (PB) analyses revealed a progressive increase in neutrophil % with a
decrease in lymphocyte % in Srsf2/Nf1 mutants. Flow cytometry of bone marrow (BM) showed
elevated frequencies of HSC, PreGM, Mac-1+ cells, and neutrophils in Srsf2/Nf1 mutants. Next,
we performed BM transplantation (BMT). Longitudinal PB analyses showed a significant
decrease in donor chimerism in Srsf2/Nf1 mutants, and BM analysis revealed marked
reductions of hematopoietic stem and progenitor cell populations in double mutants; however,
Mac-1+ cells maintained relatively higher proportions. Gene set enrichment analysis indicated
that both native and BMT Srsf2/Nf1-mutated HSCs exhibited upregulation of JAK-STAT and
downregulation of the focal adhesion pathway, a hallmark of aging. Splicing analysis identified
multiple aberrant skipping events affecting Jak2 exons 13 and 14 in double mutants. Whole
exome sequencing (WES) on aged HSCs revealed an identical Jak2 mutant in Nf1 and
Srsf2/Nf1 mice, distinct from that occasionally observed in an age-matched control. We
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hypothesized that Srsf2P95H activates the JAK-STAT signaling either through abnormal Jak2
exon skipping or age-related spontaneous Jak2 mutations. To validate this mechanism, we
treated BMT mice with DMSO or ruxolitinib, a selective JAK-STAT inhibitor. BM flow cytometry
displayed significant improvement in CD45.2+ donor chimerism and HSC frequency, with
decreased Mac-1+ cells and neutrophils in ruxolitinib-treated double mutants. Colony formation
assays corroborated these findings. This study elucidates enhanced myeloid bias in Srsf2/Nf1
co-mutated HSCs via an unanticipated JAK-STAT-dependent mechanism, suggesting potential
therapeutic strategies for patients harboring concurrent SRSF2 and NF1 mutations.

Funding Source: Ministry of Science and Technology of China (2021YFA1100900), CAMS
Innovation Fund for Medical Sciences (CIFMS) (2024-12M-ZD-010), the National Natural
Science Foundation of China (92368202).

METABOLIC INFLAMMATION DRIVES ABERRANT STEM CELL FATE TO PROMOTE
WOUND-HEALING TUMOR MICROENVIRONMENT IN COLORECTAL CANCER
DEVELOPMENT

Ho, Jennifer Pak Yan, Columbia University Medical Center, USA

Cheng, Chia-Wei, Columbia University, USA

Western dietary patterns have emerged as a significant risk factor for colorectal cancer (CRC),
with metabolic inflammation speculated to alter the cell-of-origin in CRC. However, the
metabolic determinant driving the inflammatory response and cell fate changes remains
unclear. Here, we show that metabolic dysregulation differentiates tumor-resident stem cells
from tissue-resident stem cells, which can be transcriptionally identified in human CRC and
genetically modeled by perturbing rate-limiting metabolic enzymes. In the mouse colon, deletion
of the metabolic enzyme HMGCS2 in Lgr5+ stem cells impaired their homeostatic function,
leading to inflammatory responses and the emergence of regenerative stem cells typically seen
after injury or infection. In APC tumor models, this metabolically-driven regenerative program
gives rise to early-onset tumors that exhibit molecular and cellular features reminiscent of
human CRC. The resulting cellular reprogramming generates metabolically aberrant stem cells
that persist in the tumor microenvironment. Mechanistically, these metabolically aberrant stem
cells give rise to cell populations that constitute the pro-tumor wound-healing
microenvironment. The evolved niche comprises enterocyte-like SAA1+ tumor cells displaying
sugar intake activity and wounding responses, alongside the adjacent FAP+ cancer-associated
fibroblasts (CAFs) that expand with over-represented wound-healing programs. Specifically,
Ligand-target prediction suggests that SAA1+ tumor cells engage with FAP+ CAFs to secrete
growth factors and cytokines (e.g., IGF-1, IL-6, and INHBA/EDF), which are normally induced
during wound healing but are co-opted to promote tumor growth in this pathological context.
These findings reveal a previously unrecognized metabolic cell-fate determinant and suggest
potential implications for how the wound-healing program may influence diet-related CRC
development.

Funding Source: NIH ROODK123407 and V foundation.
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CHEMOTHERAPY-TREATED BREAST CANCER CELLS ACTIVATE THE WNT SIGNALING
PATHWAY TO ENTER A DIAPAUSE-LIKE PERSISTER STATE

Ellaithy, Youssef, Katholieke Universiteit Leuven, Belgium

De Oliveira, Willy Abreu, Stem Cell Institute Leuven, Katholieke Universiteit Leuven, Belgium
Pabba, Anirudh, Laboratory for Translational Breast Cancer Research, Katholieke Universiteit
Leuven, Belgium

Qualizza, Alessandra, Stem Cell Institute Leuven, Katholieke Universiteit Leuven, Belgium
Scheele, Colinda, Laboratory of Intravital Microscopy and Dynamics of Tumor Progression
(VIB-KU Leuven), Belgium

Bruna, Alejandra, Institute of Cancer Research (ICR), UK

Desmedt, Christine, Laboratory for Translational Breast Cancer Research, Katholieke
Universiteit, Belgium

Lluis, Frederic, Stem Cell Institute Leuven, Katholieke Universiteit Leuven, Belgium

Cancer cells can acquire a reversible, dormant drug-tolerant persister state, mimicking
embryonic diapause, to evade therapy pressure. However, the precise mechanisms driving
cancer cells into or out of a diapause-like persister cell-state remain largely unknown. Our
results demonstrate that Wnt signaling pathway modulation is both sufficient and necessary to
determine the diapause-like persister cellular-state. Following chemotherapy, diverse
therapeutic agents converge on Wnt signaling-activation to induce de novo diapause-like
persister cell-state across various triple-negative breast cancer (TNBC) cell-lines, xenograft,
and patient-derived organoid models. Among early persister cells, only transcriptionally Wnt-
active persisters, as opposed to Wnt-inactive persisters, exhibit the transcriptional and
functional characteristics typical of diapause-like cells, including a negative correlation with
MYC transcriptional activity and reversible restricted proliferation. This underscores the Wnt
signaling pathway as both an inducer and biomarker of the diapause-like cell-state in both
parental (chemo-naive) and chemotherapy-treated cells. Entry into and exit from a diapause-
like cell-state is triggered by the transcriptional regulation of components essential for canonical
Whnt ligand-secretion. A combinatorial treatment strategy that inhibits Wnt ligand-secretion
alongside chemotherapy effectively targets the early mechanisms underlying the enrichment
and acquisition of a diapause-like persister cell-phenotype, potentially benefiting patients with
TNBC undergoing systemic chemotherapy.

TITLE AND ABSTRACT NOT AVAILABLE AT THE TIME OF PUBLISHING
Turajlic, Samra, The Francis Crick Institute, The Royal Marsden Hospital NHS Trust, UK

TECHNOLOGIES TO STUDY DEVELOPMENT AND PHYSIOLOGY
2:00 PM - 3:30 PM
THEATER 1, LEVEL 1

BLASTOIDS: ELUCIDATING THE MOLECULAR DETERMINANTS AND THE EVOLUTION
OF TIMING OF HUMAN BLASTOCYST IMPLANTATION

Rivron, Nicolas, Laboratory for Blastoid Development and Implantation, Institute of Molecular
Biotechnology, Austrian Academy of Science, Austria
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Until now, the principles of human early pregnancy have been largely inaccessible. Recently,
we have promoted the self-organisation of stem cells in complete models of mouse and then
human blastocysts, which we have named blastoids. Blastoids are morphologically and
transcriptionally similar to the blastocyst and contain analogues of all three cell types that
eventually develop into the full organism. Here we show that models of gene regulation based
on scRNA/ATACseq in combination with functional assays in human blastoids assembled with
endometrial organoids demonstrate that local reduction of WNT signalling activity contributes to
the activation of a gene regulatory network around the transcription factors GCM1, GRHL1 and
TCF7L2 that enables trophoblast attachment to endometrial cells and invasion. Using deep
learning models of chromatin accessibility for comparative genomics with apes, we found that a
Line1-Alu-Line1-derived enhancer element acquired by primates functionally shifted the timing
of GCM1 expression in trophoblasts and became particularly active at the blastocyst stage in
great apes, including humans. We propose that this evolutionary innovation has aligned
blastocyst competency with endometrium receptivity thereby defining an implantation window
enabling deep embedding in utero.

CHROMGEM REVEALS ULTRASTRUCTURAL CHANGES IN CHROMATIN DURING
DEVELOPMENT AND DIFFERENTIATION AFTER FERTILIZATION

Giraldez, Antonio, Yale School of Medicine, USA

Cross, Stephen, Yale School of Medicine, USA

Hoppe, Caroline, Yale School of Medicine, USA

Sievers, Fiona, Yale School of Medicine, USA

Smith, Zack, Yale School of Medicine, USA

Sozen, Berna, Yale School of Medicine, USA

Youlten, Scott, Yale School of Medicine, USA

Zhong, Liangwen, Yale School of Medicine, USA

After fertilization, the maternal and paternal nuclei undergo chromatin reprogramming to
mediate genome activation and cell fate specification. How chromatin structure is spatially
remodeled during development remains poorly understood, partly due to the lack of methods
capable of probing chromatin at nucleosome resolution. To address this, we developed
ChromGEM (Chromatin Gold Electron Microscopy), which combines endogenous protein
labeling with chromatin tomography to trace chromatin at nucleosome scale in the context of
cell and epigenetic states. Using ChromGEM, we quantified changes in chromatin structure
during mouse embryonic development. We identified four distinct chromatin structures based
on nucleosome density and compaction, revealing ultrastructural features that define
developmental potential and epigenetic environments. Additionally, we used ChromGEM to
study the silencing of pluripotency genes in the trophectoderm and linked these chromatin
changes to Lamin A/C upregulation. This work defines chromatin ultrastructural properties
during development and differentiation, uncovering epigenetic states associated with
reprogramming and cell fate specification after fertilization.

Funding Source: RO1, R35.
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CAPTURING LONG-TERM HIPPOCAMPAL DEVELOPMENT IN VITRO USING A NOVEL
STEM CELL-DERIVED 3D BRAIN ORGANOID MODEL SYSTEM

Garone, Maria Giovanna, Stem Cell Medicine, Murdoch Children's Research Institute,
Australia

Nucera, Maria Rosari, Murdoch Children’s Research Institute, Australia

Leichter, Anna, Murdoch Children’s Research Institute, Australia

Sawant, Vallari, Murdoch Children’s Research Institute, Australia

Walkiewicz, Marzena, Murdoch Children’s Research Institute, Australia

Ball, Gareth, Murdoch Children’s Research Institute, Australia

Ramialison, Mirana, Murdoch Children’s Research Institute, Australia

Velasco, Silvia, Murdoch Children’s Research Institute, Australia

The hippocampus is a brain structure that plays an essential role in memory and learning.
Impairments in these cognitive functions are associated with neurodevelopmental disorders,
such as intellectual disability and epilepsy. However, the cellular and molecular processes
underlying these functions remain largely unknown. Stem cell-derived 3D organoids provide an
invaluable opportunity to expand our understanding of the human hippocampus’s complex
cellular and functional networks in health and disease. By exposing iPSC aggregates to BMP-
WNT signalling and adapting the cultures to growth in spinner-flask bioreactors, we have
established a new 3D organoid model for long-term hippocampal development in vitro. Single-
cell RNA-sequencing of individual organoids cultured at 1, 3, and 6 months showed high
organoid-to-organoid reproducibility and a stronger correlation with the foetal hippocampal
tissue compared to other human brain regions between 12 and 21 PCW. The gene expression
profile of cell types observed in organoids also reveals a region-specific and time-dependent
appearance that aligns with those found in developing human hippocampal tissue. Indeed, a
significant correlation for radial glia, as well as both excitatory and inhibitory progenitor cells is
shown during the early differentiation stage. Conversely, interneurons, astrocytes,
oligodendrocytes, pyramidal cells in the Cornu Ammonis, and PROX1+ cells of the dentate
gyrus are observed in the later times, demonstrating that the new model resembles the cell
composition and developmental time course of human brain development. We also assessed
the neuronal connectivity and network dynamics during hippocampal organoid differentiation in
3D space, leveraging a non-invasive and high-throughput microelectrode array. Our findings
reveal that synchronised burst firings and local field potentials begin during the early
differentiation stage. As time progresses and further cellular complexity is reached, a more
intricate neuronal network emerges, recapitulating the functional timeline of embryonic brain
development. This new 3D model provides an unprecedented platform to investigate how the
hippocampus develops and identify the pathophysiological mechanisms of neurological
disorders affecting this brain region.

Funding Source: Human Frontier Science Program (HFSP)-Postdoctoral Fellowship-Long-
Term-Fellowships (LTF); LT0024/2022-L. The Novo Nordisk Foundation Center for Stem Cell
Medicine, renew (Novo Nordisk Foundation); NNF21CC0073729.

A 3D SPATIAL TRANSCRIPTOME OF PRIMATE EARLY ORGANOGENESIS
Tan, Jia Ping, Westlake University, China

Liu, Yifang, Westlake University, China

Fu, Yuting, Westlake University, China
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Liang, Langchao, BGI Research, China
Wu, Yan, BGI Research, China

Hao, Shije, BGI Research, China

Liu, Longqi, BGI Research, China

Liu, Xiaodong, Westlake University, China

Early organogenesis is a pivotal phase of embryogenesis that establishes the foundation for the
formation of tissues and organs, driven by highly dynamic spatial and transcriptional changes.
Understanding these intricate processes is critical for advancing developmental biology and
improving in vitro models, yet spatial transcriptomic data on human early organogenesis
remains scarce, particularly due to the technical and ethical constraints associated with studies
involving early human embryos. On the other hand, nonhuman primates, such as cynomolgus
monkeys, provide an excellent surrogate for studying human development due to their close
evolutionary proximity compared to other animal models. In this study, we generated a
comprehensive 3D spatial transcriptomic atlas of cynomolgus monkey embryos at Carnegie
Stages (CS) 9 and 10, encompassing key events such as cardiogenesis, gut tube development,
neurulation, prechordal plate and notochord development as well as somitogenesis. Using
spatial transcriptomic profiling, we identified distinct subclusters within ectodermal,
mesodermal, and endodermal derivatives associated with these hallmark processes of early
organogenesis, highlighting spatially restricted gene expression patterns and signalling
interactions. Moreover, our findings extend beyond descriptive analyses by providing actionable
insights into tissue interactions. For example, by leveraging the insights gained from studying
cellular interactions associated with axial development, we developed a co-culture system
integrating neural and mesodermal lineages, resulting in a somito-neuruloid model mimicking
axial development. This system autonomously recapitulates somite segmentation and axis
elongation without exogenous extracellular matrices, providing a physiologically relevant model
for axial development. Collectively, this spatial transcriptomic atlas not only provides
unprecedented insights into the molecular and spatial dynamics of primate early organogenesis
but also serves as a critical resource for guiding future improvement of in vitro models such as
organoids and embryo-like structures.

RE-ENGINEERING THE YAMANAKA FACTORS WITH A PROTEIN LANGUAGE MODEL TO
ENHANCE CELLULAR REPROGRAMMING EFFICIENCY AND KINETICS

Larouche, Jacqueline, Retro Biosciences, USA
Ueland, Madi, Applied Al, Retro Biosciences, USA
Joseph, Kevin, Retro Biosciences, USA
Karthikeyan, Swathi, Retro Biosciences, USA
Matteson, Tomas, Retro Biosciences, USA

Hales, J.J., Retro Biosciences, USA

Hallman, John, OpenAl, USA

Jaech, Aaron, OpenAl, USA

Meinl, Rico, Retro Biosciences, USA

Tarkhov, Andrei, Retro Biosciences, USA

Reprogramming cells with the Yamanaka factors holds substantial therapeutic potential, but
clinical applications have been hampered by low reprogramming efficiency, slow kinetics and
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factor delivery challenges, especially in aged and diseased donors. While optimization of media
conditions or small molecule supplementation can enhance reprogramming, modifying the
amino acid sequences of the reprogramming factors may offer a more direct and versatile
approach. Yet, traditional protein engineering methods like directed evolution and chimerization
remain largely constrained to minor edits of wild-type proteins due to the combinatorial
complexity of the problem. To make larger edits more feasible, we constrained the search
space to evolutionarily-plausible sequences by training a protein language model, GPT-4b
micro, which can be steered by including co-evolving and interacting sequences in its prompt.
We guided the model to generate novel SOX2 and KLF4 variants, modifying up to % of the
wild-type sequences. We screened our variants for improved reprogramming efficiency and
speed in human dermal fibroblasts, using polycistronic (OSKM) lentiviral vectors for sustained
expression. We first ran pooled reprogramming screens for up to 14 days, identifying the best
variants via sorting (SSEA4, TRA-1-60) followed by amplicon sequencing. The top hits were
then validated in an arrayed format. Following two rounds of screens (collectively testing 313
variants), our reengineered SOX2 and KLF4 showed two orders of magnitude improvement
over wild-type factors, according to alkaline phosphatase (AP) positive colony counts and the
expression of early and late pluripotency markers (SSEA4, TRA-1-60, TRA-1-81, NANOG) at
day 10. These findings highlight the promise of Al-assisted protein engineering and represent a
significant step toward overcoming critical bottlenecks in cellular reprogramming, paving the
way for more efficient and scalable production of iPSCs for therapeutic applications.

CELL-TYPE SPECIFIC TAGGING AND TRACING OF METABOLITES IN VIVO
Gould, Alex, The Francis Crick Institute, UK

Stable isotope tracing is an important technique for studying metabolism but it has a major
limitation. Isotope labelled metabolites have to be administered broadly from exogenous
sources, such as the medium for cell culture or an injected/dietary bolus for animals. This
makes it difficult to track metabolite transport from one specific cell or tissue type to another. A
long-standing challenge in the field, therefore, has been to develop genetically-encoded
methods to label metabolites within a specific cell type of a living animal. Here, we harness
bioorthogonal reactions of selected xenoenzymes from microbes to add innocuous isotope or
other tags to metabolites in a conditional cell-type specific manner. We establish that this
methodology can be utilized to tag and trace fatty acids and branched-chain amino acids in vivo
in Drosophila and in mice. The zenoenzyme approach is a powerful quantitative technology that
enables the intercellular and interorgan exchange of metabolites to be analyzed with
unprecedented spatiotemporal resolution.

Saturday, June 14, 2025

PLENARY IV: STEM CELLS FOR HUMAN THERAPY
9:30 AM - 11:00 AM
GRAND HALL, LEVEL 3
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FROM PIXELS TO PROFILES: PREDICTING SINGLE-CELL TRANSCRIPTOMICS
INFORMATION FROM HISTOLOGY IMAGES
Yang, Jean, University of Sydney, Australia

Spatial transcriptomics technologies have enabled the quantification of spatially resolved gene
expression, providing new insights into the molecular basis of disease. Predicting spatial gene
expression (SGE) from cost-effective haematoxylin-and-eosin-stained (H&E) histology images
offers an exciting opportunity to extract additional high-dimensional information from widely
available data. Here, we present our recent efforts to leverage sub-cellular spatial
transcriptomics data, such as Xenium, to predict spatially resolved gene expression at the
single-cell level from H&E images. Applying our method, GHIST, to The Cancer Genome Atlas
breast cancer cohort (TCGA-BRCA), GHIST outperforms several state-of-the-art methods in
spatial transcriptomics prediction tasks. We then demonstrate how predicted SGE enables
downstream analyses linking somatic copy number alterations (CNAs) to differential gene
patterning (DP), revealing trans-acting hotspots on chromosomes 1q, 8q24, and 17q11-21.
Additionally, we illustrate how GHIST’s spatial predictions can be used to explore patterns of
cell-type co-localisation and potential intercellular communication within tumour
microenvironment, offering a framework for generating hypotheses about disease-associated
niches.

Funding Source: This work is supported by NHMRC Investigator Grant APP2017023; Judith
and David Coffey Life Lab (CPC); the AIR@innoHK programme of Hong Kong and Chan
Zuckerberg Initiative Single Cell Biology Data Insights grant.

MACROPHAGE CELL THERAPY FOR LIVER DISEASE: FROM BENCH TO CLINIC
Forbes, Stuart, Institute for Regeneration and Repair, The University of Edinburgh, UK

Following severe or prolonged liver injury, extensive liver scarring and ultimately cirrhosis
occurs. Liver transplantation is the only curative treatment for advanced cirrhosis but organ
supply limits usage. Strategies to degrade fibrosis and stimulate regeneration are required.
Macrophages are involved in scar formation as well as scar resolution in damaged organs and
in the liver also have a role in regeneration. In this context we have developed macrophage cell
therapy for liver disease as a potential approach. This has moved from proof of concept studies
in mice where bone marrow derived macrophages have been tested through to human phase 1
and phase 2 studies where autologous monocyte-derived macrophages have been used
(ISRCTN10368050). We will present proof-of-concept for the beneficial effect of macrophage
cell therapy on long term clinical outcomes in patients with compensated cirrhosis including
long-term efficacy and safety data for this new class of therapy. This data has encouraged
further development in patients with other forms of liver disease including acute liver injury. Cell
therapy with alternatively activated macrophages (AAMs) have been shown in pre-clinical
models to be of benefit in acute liver injury due to paracetamol induced liver damage where
their anti-inflammatory features and ability to resolve necrotic material are important in this
scenario. Allogenic AAMs have been taken through to phase 1 testing in this scenario
(ISRCTN12637839).
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REGENERATIVE MEDICINE FOR SPINAL CORD INJURY USING IPS-DERIVED NEURAL
STEM CELLS
Nakamura, Masaya, Orthopaedic Surgery, Keio University School of Medicine, Japan

Transplantation of iPS Cell-Derived Neural Stem Cells for Subacute Complete Spinal Cord
Injury We have previously reported that transplantation of safety-validated iPS-derived neural
progenitor cells (iPS-NPCs) into injured spinal cords of immunodeficient mice and monkeys
promotes motor function recovery. Based on these results, this clinical study was approved by
the Ministry of Health, Labour and Welfare's Health Sciences Council in February 2019. While
the manufacturing and quality evaluation of clinical-grade cells had already been completed,
the start of the clinical study was postponed due to the spread of COVID-19. However, in
October 2021, we initiated a clinical study targeting subacute complete spinal cord injury (2-4
weeks post-injury) and performed the first cell transplantation in December of the same year.
Eventually, this clinical trial was completed in November 2024. | will introduce the current status
and prospects of this clinical study. Transplantation of Spinal Cord-Type iPS Cell-Derived
Neural Stem Cells for Chronic Incomplete Spinal Cord Injury In chronic incomplete spinal cord
injury, demyelinated residual axons are the therapeutic target. We established an induction
method for spinal cord-type iPS-derived neural stem cells (iPS-NSCs), which have a high
differentiation potential into oligodendrocytes, and conducted preclinical studies. As a result, we
demonstrated that even in chronic spinal cord injury, where functional recovery was difficult with
conventional hindbrain-type iPS-NSC transplantation alone, spinal cord-type iPS-NSC
transplantation alone could achieve functional recovery. Based on these findings, our project
was selected for AMED's Practical Research Project for Regenerative Medicine, and we plan to
conduct a physician-led clinical trial for chronic incomplete spinal cord injury in 2026. | will
discuss the preparation status for this trial and our ongoing efforts toward addressing chronic
complete spinal cord injury.

REVOLUTIONIZING THE TREATMENT OF ORGAN FAILURE

Qin, Wenning, Innovation and Process Development, eGenesis, USA

Organ transplantation is proven to be life-saving for patients suffering from end-stage organ
failure. However, globally, the need for organ far exceeds organ supply. Over the years, porcine
cells, tissues, and organs have been investigated as an alternative for human transplantation.
Owing to the daunting task of making porcine organs compatible with human use, progress has
been slow. In this presentation, | will review several technological advancements that are
enabling, including an efficacious immune suppression regimen, advent of the gene editing
technology, clustered, regularly interspaced, short palindromic repeats (CRISPR), and the use
of the decedent model. With favorable transplant data produced from non-human primates,
human decedent models, and compassionate uses, xenotransplantation is now advancing to
formal clinical studies. It is very likely that in the near future, xenotransplantation may translate
and revolutionize the treatment of organ failure.
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PLENARY VI: AWARDS & KEYNOTE
1:30 PM - 3:00 PM
GRAND HALL, LEVEL 3

2025 ISSCR OUTSTANDING YOUNG INVESTIGATOR AWARD LECTURE: TOWARD A
SPATIOTEMPORAL MODEL OF MAMMALIAN GASTRULATION
Stelzer, Yonatan, Department of Molecular Cell Biology, Weizmann Institute of Science, Israel

My research group aims to address the fundamental challenge of understanding how
multicellular organisms achieve variation despite cells having identical genetic information. The
development of a single fertilized egg into a complete mammalian embryo is an especially
beautiful embodiment of this problem. During this process, cellular differentiation is defined by
the capacity of the cell ensemble to acquire increasingly specialized internal states. It follows a
coordinated and canonical trajectory in which, given sufficient sampling, all possible embryos
and cell states can be measured. It also allows embryonic time to be treated as a quantitative
metric, providing a powerful framework for modeling developmental dynamics. In recent years,
we have worked toward establishing phenomenological quantitative models of the
spatiotemporal process of mammalian gastrulation. Building on such models, we strive to
dissect epigenetic mechanisms regulating intracellular diversification, as well as signaling
mechanisms that shape cell fate decisions and patterning non-cell-autonomously. We are
excited by recent breakthroughs in single-cell transcriptomics and epigenomics. However, we
believe there is an urgent need to match descriptive single-cell atlases with models and
experimental frameworks to derive novel insights into function and regulation. In my talk, | will
present recent progress by my group toward these aims.

2025 ISSCR ACHIEVEMENT AWARD LECTURE: MODELING HEMATOPOIETIC AND
CARDIOVASCULAR DEVELOPMENT WITH HUMAN PLURIPOTENT STEM CELLS
Keller, Gordon, McEwen Stem Cell Institute, University Health Network, Canada

The efficient generation of functional cell types from human pluripotent stem cells (hPSCs) has
opened new avenues to study the earliest stage of human development, to model a range of
different diseases and to design and develop novel therapies to treat them. The success of
these approaches is, however, dependent on our ability to accurately recapitulate the early
stages of lineage specification in the differentiation cultures to enable the generation of the
target cell of interest. By translating the principles of developmental biology to the hPSC
system, we have been able to model human hematopoietic and cardiovascular development in
vitro and to establish comprehensive linage maps that define the origin of the different blood
and heart cell types. A key finding from these studies was that cell fate decision are made early,
at the stage of mesoderm induction. Our current research program is focused on the generation
of two additional cell types from hPSCs. The first is functional antibody secreting B cells and the
second is vascular progenitors able to revascularize different target tissues in pre-clinical
animal models. Updates on these projects will be presented.
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KEYNOTE: EX VIVO GENE THERAPY FOR DMD: TOWARDS A UNIVERSAL DONOR CELL
Cossu, Giulio, Division of Neurosciences, San Raffaele Scientific Institute, Italy

After encouraging results in preclinical models, we conducted a first in man trial based upon
systemic delivery of HLA-matched, donor mesoangioblasts (pericyte derived muscle
progenitors) in patients affected by Duchenne Muscular Dystrophy (DMD). The trial proved safe
but not efficacious mainly for the very low engraftment of donor cells (< 1%) in dystrophic
muscles despite > 1 billion cells injected. Thus, we explored strategies to enhance efficacy
despite an engraftment that will be always low in tissues such as muscle where ablation of
resident cells is not possible. We reasoned that, being the muscle fibre a multinucleated cell,
we may use our transplanted cells as “trojan horses” to introduce the genetic correction also in
neighbouring nuclei. Thus, we transduced autologous mesoangioblasts with a lentiviral vector
expressing the U7 small nuclear RNA, engineered to skip exon 51 of the dystrophin gene. The
U7 snRNA causes exon skipping in the corrected nucleus but also diffuses to neighboring
nuclei thus amplifying of about one log the amount of dystrophin production. When transplanted
in DMD/NGS mice carrying a humanised, mutated exon 51, the level of dystrophin produced
was well above what is considered the therapeutic threshold and mice regained a normal
motility. Based on this we are running a phase | trial in non-ambulant patients carrying a
skippable mutation of exon 51 (EudraCT number: 2023-000148-47). We have also
implemented the transplantation protocol and developed a strategy to target the DMD dilated
cardiomyopathy. Even if successful, this would remain an example of “personalised medicine”,
with extremely high costs, that are putting at risk the future of many gene and cell therapies. To
overcome this problem, we developed universal donor mesoangioblasts, currently being tested
for immune privilege and safety.
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POSTER ABSTRACTS

Wednesday, 11 June 2025

TRACK: SOMATIC STEM CELLS AND CANCER (SSCC)
Poster Session 1 (ODD)
4:00 PM - 5:00 PM

w1001

ALLOGENEIC IPS CELL-DERIVED GAMMA-DELTA T CELLS DEMONSTRATE
CYTOTOXICITY AGAINST PATIENT-DERIVED COLORECTAL CANCER TISSUES VIA LOCAL
AND INTRAVENOUS ADMINISTRATION

Futai, Ryoko, Kobe University, Japan

Koyanagi, Michiyo, Kobe University, Japan

Horikawa, Manabu, Kobe University, Japan

Horie, Kazumasa, Kobe University, Japan

Aoi, Takashi, Kobe University, Japan

Various immunotherapies are being developed to treat malignant tumors. y&T cells, which
constitute 3—5% of peripheral blood lymphocytes, have attracted attention for their potent cytotoxic
activity and ability to target a broad range of tumors in an MHC-unrestricted manner. We
successfully derived yOT cells from induced pluripotent stem cells (iPS cells) and demonstrated
their cytotoxic effects against a colorectal cancer cell line in vitro. However, cancer cell lines often
lack key tumor characteristics, such as heterogeneity and drug sensitivity. In contrast, patient-
derived colorectal cancer organoids (PDCOs) retain many features of the original tumor tissue.
This study aimed to evaluate the cytotoxicity of allogeneic iydT cells against colorectal cancer cell
lines and PDCOs in both in vitro and in vivo models. We assessed the cytotoxicity of iydT cells
against the colorectal cancer cell line SW480 and PDCOs in vitro. Next, the cell line and organoids
were transplanted subcutaneously into immunodeficient mice. iydT cells were administered either
locally at transplantation or intravenously after confirming tumor formation through IVIS
luminescence imaging. Tumor growth in treated groups was compared with untreated groups to
evaluate the in vivo cytotoxicity of iydT cells. In vitro, allogeneic iydT cells demonstrated over 90%
cytotoxicity against the SW480 cell line and 70-90% against the two PDCO lines. In vivo, local
administration of iydT cells suppressed tumor growth by over 80% in mice transplanted with the
cell line and by 90-100% in those transplanted with PDCOs. Intravenous administration of iydT
cells to PDCO-transplanted mice resulted in over 70% tumor cytotoxicity. Similarly, intravenous
administration after confirming tumor formation achieved comparable cytotoxicity exceeding 70%.
Allogeneic iy®T cells showed significant cytotoxicity against patient-derived colorectal cancer
tissues in vitro and in vivo. Their efficacy was observed with both local and intravenous
administration. These findings suggest that allogeneic iydT cells hold promise as a novel
immunotherapy for colorectal cancer.
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W1003

EXTRACELLULAR VESICLES-MEDIATED TRANSFER OF LET-7B/7C PROMOTES THE
TRANSIT-AMPLIFICATION OF SPERMATOGONIA IN NEONATAL MOUSE TESTIS
Choy, Kathleen Hoi Kei, The Chinese University of Hong Kong, Hong Kong

Xie, Ting, The Hong Kong University of Science and Technology, Hong Kong

Fok, Ellis, The Chinese University of Hong Kong, Hong Kong

Zheng, Tingting, The Chinese University of Hong Kong, Hong Kong

The self-renewal and differentiation of spermatogonial stem cells (SSCs) play essential roles in
spermatogenesis. Extracellular vesicle (EV) is a universal strategy for intercellular communications
in stem cell niches. However, the involvement of EVs in regulating the SSCs remains largely
unknown. In this study, we have revealed the role of testis EVs isolated from postnatal day 7
(PND7) neonatal mouse testis in guiding spermatogonia into a transit-amplifying state with
increased proliferation while retaining their differentiation potential. We profiled the repertoires of
proteins and small RNAs by proteomic and small RNA transcriptomic analyses, respectively. We
further showed that the EVs secreted by spermatogonial stem/progenitor cells and the Sertoli cells,
but not from more differentiated germ cells, conveyed let-7b/7c miRNA cargoes to spermatogonia,
which mediates the effect of EVs on spermatognial transit amplification. Together, this study has
deciphered an important intercellular communication within the spermatogonial niche mediated by
let-7b/7c cargoes of EVs, providing a new insight into the regulation of SSCs and
spermatogenesis.

Funding Source: This work was supported in part by grants from the Research Grant Council of
Hong Kong (T13N-62S), the Direct Grant of CUHK and the Lo Kwee Seong Start-Up Fund to
K.L.F.

W1005

NUCLEOCYTOPLASMIC SHUTTLING OF TET2 PREDICTS THE SURVIVAL OF ADVANCED
COLORECTAL CANCER

Meng, Fei, Centre for Regenerative Medicine and Health, Hong Kong Institute of Science and
Innovation, Chinese Academy of Sciences Limited

Wang, Yaofeng, Centre for Regenerative Medicine and Health, Hong Kong Institute of Science and
Innovation, Chinese Academy of Sciences, Hong Kong

Yang, Tingting, Centre for Regenerative Medicine and Health, Hong Kong Institute of Science and
Innovation, Chinese Academy of Sciences, Hong Kong

Zheng, Hui, Guangzhou Institute of Biomedicine and Health, Hong Kong

Zhou, Yusheng, Centre for Regenerative Medicine and Health, Hong Kong Institute of Science and
Innovation, Chinese Academy of Sciences, Hong Kong

TET2 dysfunction has been observed in several types of solid tumours, but the exact role of TET2
in tumour progression is unknown. In this study, via utility of SW480-SW620, which is a unique pair
of cell lines derived from the same patient and originated from primary tumour and metastasis
tumour respectively, we found by in vivo and in vitro experiments that TET2 translocate from cell
cytoplasm to cell nuclear in the late stage of tumour progression. More importantly, nuclear
translation of TET2 was associated with increased DNA demethylation activity and tumour
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suppressor activity. And we found that epithelial-mesenchymal transition (EMT) is a crucial
molecular mechanism regulating cell migration and TETZ2 nuclear translocation. Further
sequencing of individual cells revealed a gradual transition of cells from the inside to the outside of
the clone. During migration, TET2 forms negative feedback loops with the EMT and WNT
pathways, resembling the clinical progression of colorectal cancer (CRC) patients. Finally,
pseudotime points were plotted based on the migration process as a measure of TET2 activity and
patient survival in different tumours. Taken together, these data suggest that TET2 is an innate
brake of cancer progression and serves as an important therapeutic target in the treatment of solid
tumours.

w1007

A CONSERVED CELL SIZE HOMEOSTASIS MECHANISM DETERMINES CELL CYCLE
HETEROGENEITY IN BASAL LAYER SKIN STEM CELLS

Xie, Shicong, Biology, Stanford University, USA

Zhang, Shuyuan, Biology, Stanford University, USA

de Medeiros, Gustavo, Friedrich Miescher Institute for Biomedical Research, Switzerland
Liberali, Prisca, Friedrich Miescher Institute for Biomedical Research, Switzerland
Skotheim, Jan, Biology, Stanford University, USA

The heterogeneity in stem cell cycle underlies many aspects of tissue dynamics, including turnover
rate and clonogenicity. A large body of work has identified the intricate and multitudinous ways that
extracellular information regulate stem cell behavior. However, the quantitative nature of cell cycle
decisions are still not well-understood, especially in vivo. Here, we show that a cell size
homeostasis mechanism, first identified in yeast and subsequently in cell cultures, autonomously
governs the decision to enter S phase in epidermal stem cells. Cell-extrinsic factors like variation in
the cellular microenvironment affects cell growth rates but not the autonomous coupling of cell size
to the G1/S transition. We confirm this finding using laser ablation experiments to perturb the
cellular microenvironment, and show that the coupling between cell size and the G1/S transition
remains invariant despite upregulation of cellular growth rates. Lastly, we show that this cell-
intrinsic coupling between cell size and cell cycle progression is conserved to cycling cells in the
intestinal epithelium lineage, as well as cycling osteoblast cells in the zebrafish scale. Our work
overhauls long-standing models of cell cycle regulation within complex metazoan tissues and
reinforces the importance of cell-intrinsic size control as a critical factor regulating cell division in
vivo.

Funding Source: NIGMS Company of Biologists.

w1009

ENGINEERING HUMAN IPSC-DERIVED CAR-MONOCYTES/MACROPHAGES CELLS FOR
SOLID CANCER IMMUNOTHERAPY

Makhija, Harshyaa, Regenerative Medicine, Nanyang Technological University, Singapore
Choo, Yen, Regenerative Medicine, LKC School of Medicine, NTU, Singapore

Di, Wu, Regenerative Medicine, LKC School of Medicine, NTU, Singapore

Droge, Peter, Regenerative Medicine, LambdaGen Therapeutics, Singapore

Siddiqui, Asim, Regenerative Medicine, LambdaGen Therapeutics, Singapore
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Cell based cancer immunotherapies are complex living drugs, which has emerged as
complementary fourth pillar of cancer treatments alongside surgery, chemotherapy and radiation.
However, immunotherapy benefits are mostly confined to liquid cancers and to a limited subset of
solid tumor patients. Generalization of immunotherapies have failed to make an impact on gastric
cancers. Monocytes and macrophages are the dominant cellular constituents, which are
reprogrammed by the tumor to support their growth. However, these macrophages innately engulf
cancer cells as a natural defense mechanism. We envision to leverage the potential of these
powerful cancer eaters, which are also the natural inhabitants of the solid tumors. We will use our
lambda-integrase genome engineering technology (LIGIT) to engineer multiple functional modules
in stem cells as a renewable source of tissue macrophages. These functional modules will
encompass chimeric antigen receptors (CARs) that will render tumor recognition capability to
engineered stem cell derived monocytes and macrophages. Additionally, other functional modules
such as brain homing, and tumor kill signals will enable passage of these robust cancer eaters to
the tumor site and facilitate killing and inhibition of tumor growth. As such multi-modular functional
gene assemblies can only be possible with genetic engineering tools that can integrate DNA of 10-
15kb size or more. In this context LIGIT platform offers versatility to achieve such large DNA
integrations for innovative cell and gene therapies. Thus, we are well poised to develop first-in-
class prototype for robust cell based brain tumor immunotherapies, which can be translatable to
brain metastasis and other solid tumors.

Funding Source: A*STAR (Singapore Therapeutics Development Review funding).

w1011

IN VIVO PARTIAL EPIDERMAL REPROGRAMMING ORCHESTRATES SKIN HOMEOSTASIS
AND REGENERATION

Kwak, Minjun, Life Sciences, Pohang University of Science and Technology (POSTECH), Korea
Choi, Enjun, Life Sciences, POSTECH, Korea

Jo, Yemin, Life Sciences, POSTECH, Korea

Kim, Jong Kyoung, Life Sciences, POSTECH, Korea

Choi, Sekyu, Life Sciences, POSTECH, Korea

Adult stem cells and their niches communicate intricately for tissue maintenance and regeneration.
However, effectively coordinating these complex interactions is challenging. Here, we demonstrate
that transient dedifferentiation of epithelial stem cell progenies orchestrates beneficial changes
within the entire skin’s cellular networks to favor repair. We achieved this by inducing a reversible
expression of reprogramming factors (Oct-4, Sox2, KIf4, and c-Myc) in the mouse epidermis. This
in vivo partial epidermal reprogramming not only affected the reprogrammed cells, but also their
microenvironment, including neighboring epithelial cells and T cells, conferring widespread healing
characteristics even in the absence of injury. When a wound was introduced, these collective
changes accelerated re-epithelialization. Furthermore, the effects extended to dermal healing,
leading to reduced scarring and angiogenesis. In conclusion, our work reveals that partial
reprogramming of the epidermis influences various cell types within the skin during homeostasis
and repair, leading to enhanced cutaneous wound healing.

Funding Source: This work was supported by NRF of Korea grants (NRF-2022R1C1C1011895,

NRF-2022M3A9D3016848, NRF-RS-2023-00221112, NRF-RS-2023-00223298, NRF-RS-2025-
00560319) and BK21 FOUR Research Fellowship funded by the Korean government.
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w1013

T-CADHERIN MARKS AN MSC SUBPOPULATION WITH STEM-LIKE PROPERTIES AND A
REGULATORY ROLE IN ADIPOGENIC DIFFERENTIATION

Rubina, Kseniya, Faculty of Medicine, Moscow State University By Lomonosov, Russia
Altyeva, Adelina, Faculty of Medicine, Moscow State University, Russia

Arbatskiy, Michael, Faculty of Medicine, Moscow State University, Russia

Brodsky, llya, Faculty of Medicine, Moscow State University, Russia

Grigorieva, Olga, Faculty of Medicine, Moscow State University, Russia

Kalilina, Natalia, Faculty of Medicine, Moscow State University, Russia

Khabibullin, Nikita, Faculty of Medicine, Moscow State University, Russia

Klimovich, Polina, Faculty of Medicine, Moscow State University, Russia

Kulebyakin, Konstantin, Faculty of Medicine, Moscow State University, Russia

Semina, Ekaterina, Faculty of Medicine, Moscow State University, Russia

Sysoeva, Veronika, Faculty of Medicine, Moscow State University, Russia

Tkachuk, Vsevolod, Faculty of Medicine, Moscow State University, Russia
Tyurin-Kuzmin, Petr, Faculty of Medicine, Moscow State University, Russia

Vigovskiy, Maxim, Faculty of Medicine, Moscow State University, Russia

Voloshin, Nikita, Faculty of Medicine, Moscow State University, Russia

The heterogeneity of adipose tissue-derived mesenchymal stem/stromal cells (MSCs) has long
been a topic of interest. In this study, we performed single-cell RNA sequencing (scRNA-seq) on
MSCs isolated from human subcutaneous white adipose tissue (WAT) and cultured under both
control conditions and adipogenic induction for 4 days. Our analysis identified a distinct
subpopulation of T-cadherin-expressing cells that co-expressed dipeptidyl peptidase-4 (DPP4), a
known marker of multipotent progenitors in adipose tissue and other stemness-associated genes
(Notch1, Notch3, Wnt family members, N-cadherin, Neuropilin 2, IGFBP4, key MSC markers
(CD90, PDGFR), LDLR, adipogenesis regulatory factor and etc.). Upon adipogenic induction, T-
cadherin expression declined overall; however, a subset of cells retained high T-cadherin levels
and stemness-related genes, such as NANOG, SPN, SOX2, PRMT8. Pseudotemporal trajectory
analysis of scRNA-seq data revealed that T-cadherin-expressing cells represented a discrete stem-
like subpopulation rather than participating in adipogenic differentiation. Functional assays using
lentiviral transduction demonstrated that T-cadherin overexpression significantly reduced MSC
proliferation rates. Long-term live-cell imaging over 10 days further revealed a substantial reduction
in adipogenic differentiation capacity among T-cadherin-overexpressing MSCs. Interestingly, T-
cadherin-expressing cells also suppressed adipogenic differentiation in the surrounding cells, likely
through exosome-mediated signaling. Consistently, scRNA-seq analysis revealed an upregulation
of exosome markers (CD9, CD63, CAV1) in T-cadherin-expressing cells, implicating their potential
role in modulating MSC differentiation. Taken together, our findings identify a distinct T-cadherin-
expressing MSC subpopulation characterized by stem-like properties and a regulatory role in
adipogenic differentiation, providing new insights into the mechanisms governing adipose tissue
homeostasis.

Funding Source: The study was supported by the Russian Science Foundation grant No. 23-11-

00205 (https://rscf.ru/en/project/23-11-00205/) and grant No. 19-75-30007
(https://rscf.ru/project/19-75-30007/).
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W1015

A BINDING MODE FOR GLUCOSE AND A METHYLTRANSFERASE IS RESPONSIBLE FOR
DIFFERENTIATION AND CANCER RESISTANCE
Almansoori, Muaath Ebrahim, Khalifa University, United Arab Emirates

Methyltransferases are group of enzymes that catalyze the addition of methyl alkyl group to their
clients. They play a critical role in cell homeostasis as they are involved in epigenetic,
epitranscriptomic, and post-translational modifications. Such events control gene expression, RNA
splicing, and protein-protein interactions. Recently, it was found that glucose affects the machinery
of methyltransferases. For example, glucose was found to modify epigenomics by inhibiting DNA
methyltransferase 1 (DNMT1). It can also mediate oligomerization and catalytic events like what
happens in NSUN2. Although glucose binding mode was not revealed yet in methyltransferases-
glucose complexes, there is a trend that glucose forms hydrogen bonds with polar and charged
amino acid residues, as well as phenyl and indole hydrophobic interactions with its ring. The
electrostatic surface analysis of the glucose-binding residues in NSUN2 show that the majority of
the region is polar, mainly due to Lysine, Arginine, and Glutamine. Sequence analysis with other
human glucose sensitive proteins show conserved amino acids that might play a role in glucose
sensing.

w1017

INDUCED PLURIPOTENT STEM CELLS: A RARE OPPORTUNITY FOR STUDYING ULTRA-
RARE SMALL ROUND BLUE SARCOMAS

Bosnakovski, Darko, University of Minnesota, Minneapolis, USA

Vachanaram, Ajay, University of Minnesota, Minneapolis, USA

Wei, Erdong, University of Minnesota, Minneapolis, USA

Mitanoska, Ana, University of Minnesota, Minneapolis, USA

Bassett, William, University of Minnesota, Minneapolis, USA

CIC::DUX4 sarcoma (CDS) is a rare, aggressive malignancy predominantly affecting children and
adolescents. Characterized by CIC and DUX4 translocations, CDS accounts for less than 1% of
sarcomas and is associated with rapid chemoresistance and poor clinical outcomes, with
metastatic cases having a median survival of less than one year. Current treatments, adapted from
small round cell sarcoma protocols, have shown limited efficacy. The rarity of CDS, coupled with
the absence of robust experimental models, has significantly impeded the development of targeted
therapies. To address these challenges, we developed a novel induced pluripotent stem cell
(iPSC)-based model that incorporates both the genetic driver (CIC::DUX4) and the epigenetic
landscape of cancer-initiating cells. This approach enables the study of permissive cell lineages
with embryonic characteristics, creating a microenvironment conducive to malignant
transformation. Our model provides a platform to investigate early transformation events, the cell of
origin, tumor-immune interactions, stromal contributions, and tumor heterogeneity. We
demonstrated that CIC::DUX4 expression in iPSC-derived differentiating cells leads to tumor
formation with histological and molecular features consistent with CDS. From these tumors, we
derived iCDS cell lines that retain the molecular signature of CDS in vitro and form tumors in vivo.
Additionally, CIC::DUX4 was shown to suppress MHC-I presentation, facilitating immune evasion
and promoting tumor growth in an immunocompetent environment. Importantly, our model provides
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critical insights into the cell of origin for CDS. The tools and findings from this study offer a powerful
resource for the CDS research community and provide a versatile platform to study other rare
malignancies, particularly those with low mutation burdens and lacking experimental models, such
as other small round blue cell sarcomas.

Funding Source: Children's Cancer Research Fund, Department of Defense.

w1019

MATRIX SOFTNESS AND FLUID SHEAR FORCE ACT THROUGH TRPV4 TO PROMOTE
OVARIAN CANCER STEMNESS, TUMORIGENICITY AND METASTASIS

Lei, Zhenchuan, The Chinese University of Hong Kong, Hong Kong

Yao, Xiaoqgiang, The Chinese University of Hong Kong, Hong Kong

Matrix stiffness and fluid shear force are key mechanical cues in ovarian cancer microenvironment
that can impact cancer stemness, tumorigenicity and metastasis. However, the molecular identity
of mechanosensor and/or mechanosensitive mediator that can be respond to matrix stiffness and
fluid shear force is unclear. TRPV4 is a mechanosensitive Ca2+-permeable channel. In the present
study, we found that soft matrix can increase the expression level of TRPV4, subsequently
stimulating the growth of ovarian cancer stem cells (OCSC), elevating the expression level of
multiple cancer stem cell (CSC) markers, and promoting tumor xenograft growth. Furthermore, fluid
shear force can directly stimulate the activity of TRPV4 channels, consequently elevating the
expression level of multiple CSC markers, promoting migration of OCSCs in vitro and peritoneal
tumor metastasis in vivo. Taken together, TRPV4 is a key mechanosensor (or mechanosensitive
mediator) that responds to matrix softness and fluid shear force in ovarian cancer progression.

w1021

THE CELL FATE DYNAMICS OF HEMATOPOIETIC STEM CELLS IN 5-FLUOROURACIL-
INDUCED STRESS HEMATOPOIESIS

Zhang, Zhen, School of Life Science and Technology, Shanghai Tech, China

Jin, Ben, School of Life Science and Technology, Shanghai Tech, China

You, Chenyu, School of Life Science and Technology, Shanghai Tech, China

Lin, Li, School of Life Science and Technology, Shanghai Tech, China

Sun, Jianlong, School of Life Science and Technology, Shanghai Tech, China

Hematopoietic stem cells (HSCs) reside at the apex of the differentiation hierarchy and provide the
lifelong supply of all blood cell lineages. While decades of work have revealed HSCs' differentiation
pathways and kinetics to maintain homeostasis and ensure regeneration, our knowledge about
their immediate cell fates following various stress conditions remains limited. Here, we determined
the daily proliferation and survival states of murine HSCs following 5-fluorouracil (5-FU)-induced
myeloablation during a 14-day recovery process. We further investigated their differentiation
kinetics in this period using complementary approaches of scRNA-Seq and lineage tracing. Using
the high expression of endothelial protein C receptor (EPCR) as the primary marker for HSC
identification, our work revealed a partial but immediate depletion of the most primitive HSC
population following 5-FU treatment. Notably, this partial depletion was not attributed to increased
HSC cell death or migration. Instead, it was caused by an abrupt increase in their differentiation, as
suggested by the results of a lineage tracing analysis using an inducible EPCR-directed Cre
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labeling model. scRNA-Seq and mathematical modeling further revealed that HSC produced the
multipotent progenitor (MPP) compartment through an atypical differentiation pathway that is active
under the stress condition but latent at the steady state. Unexpectedly, HSC atypical differentiation
declined rapidly after this initial surge, and HSCs contributed mainly to the primed HSC
compartment and the the megakaryocyte-erythroid biased MPP subtype during the bulk of the
recovery period. Collectively, our work uncovers sequential differentiation patterns adopted by
HSCs upon extensive myeloablation, which provides a framework to elucidate the molecular
mechanisms controlling HSC-mediated regeneration and ultimately helps to design novel
strategies to facilitate hematopoietic recovery in myelosuppressed patients.

w1023

TRANSCRIPTION FACTORS TFEC AND MAFB SPECIFY HUMAN IPSC TO BLOOD STEM
CELL-SUPPORTIVE SINUSOIDAL VASCULAR ENDOTHELIAL CELLS
Zon, Leonard l., Boston Children’s Hospital, USA

Han, Tianxiao, Boston Children's Hospital, USA

Gunage, Rajesh, Boston Children's Hospital, USA

Jing, Ran, Boston Children's Hospital, USA

Khosraviani, Negin, Boston Children's Hospital, USA

Mahammadzade, Nagi, Boston Children’s Hospital, USA

Stockard, Oliva, Boston Children's Hospital, USA

Corbin, Alexandra, Boston Children's Hospital, USA

Xu, Anthony, Boston Children's Hospital, USA

Hensch, Luca, Boston Children's Hospital, USA

Konovov, Martin, Boston Children's Hospital, USA

Tang, Yang, Boston Children's Hospital, USA

Chen, Kenny, Boston Children's Hospital, USA

Yang, Song, Boston Children's Hospital, USA

Zhou, Yi, Boston Children's Hospital, USA

Daley, George, Boston Children's Hospital, USA

Schlaeger, Thorsten, Boston Children's Hospital, USA

Sinusoidal endothelial cells (ECs) and other perivascular supportive cells constitute a specialized
niche microenvironment for the hematopoietic stem and progenitor cells (HSPCs). HSPC niches
are found in the fetal liver and the adult bone marrow. The transcriptional programs that
orchestrate the HSPC niche functions remain unclear. We elucidated the transcription factor code
that specifies the venous sinusoids of the marrow. Using zebrafish, we performed single-cell RNA-
sequencing analyses between HSPC niche sinusoidal ECs in the adult marrow and the non-HSPC
niche sinusoidal ECs in the adult liver. These results were compared to murine marrow sinusoids.
By overexpressing the differentially expressed transcription factors (TFs) tfec and mafbb in the
adult zebrafish liver sinusoids, we reprogrammed liver sinusoids to upregulate key genes known for
HSPC niche-supportive functions, including mrc1a (log2FC=4.9, p< 0.005), lyve1b (log2FC=3.6, p<
0.005) and dab2 (log2FC=5.0, p< 0.005). These reprogrammed sinusoidal ECs attracted primary
runx1+ spi1b+ HSPCs. Transplantation of whole liver cells in the reprogrammed liver achieved
functional multi-lineage engraftment in immunocompromised recipients by transplant assay (7/26 in
the reprogram group vs. 0/20 in the control not programmed group, p=0.0296). Using this
information, we reprogrammed human iPSC into HSPC niche-like sinusoidal ECs by DOX-
inducible overexpression of human TFs ETV2, TFEC, and MAFB. These HSPC niche-like
sinusoidal ECs significantly upregulated putative HSPC niche-supportive genes, including MRC1
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(log2FC=3.6, p< 0.005), STAB2 (log2FC=10.3, p< 0.005), JAG1 (log2FC=1.7 p< 0.005), and
CXCL12 (log2FC=5.1 p< 0.005). Co-culture with primary human cord blood-derived CD34+ HSPCs
revealed that these HSPC niche-like sinusoidal ECs could better preserve the co-cultured HSPC
stem cell properties, shown by higher RNA expression of stem cell marker genes such as CD34
and MECOM, and by a greater number of multipotent colonies in the colony-forming unit (CFU)
assay. More importantly, these HSPC niche-like sinusoidal ECs helped the co-cultured HSPCs
improved HSPC engraftment compared to generic ECs (p=0.0164). Our findings unveiled the
transcription factor code TFEC and MAFB in specifying sinusoidal ECs to have HSPC niche
function.

w1025

CRISPR-CAS9 SCREENING IDENTIFIES ROADBLOCK GENES DURING PLURIPOTENCY
INDUCTION

Jiang, Ziwei, Lab of Gene Regulation, University of Tsukuba, Japan

Hamzah, Muhammad, Lab of Gene Regulation, University of Tsukuba, Japan

Hisatake, Koji, Lab of Gene Regulation, University of Tsukuba, Japan

Nishimura, Ken, Lab of Gene Regulation, University of Tsukuba, Japan

One of the main problems of induced pluripotent stem cell (iPSC) production is that iPSCs often
lack the capacity for differentiation when they are reprogrammed partially. Using Sendai virus
vector, our lab has isolated homogenous populations of partially reprogrammed iPSCs, termed
paused iPSCs, by reducing exogenous KLF4 level, which can resume reprogramming to acquire
high pluripotency when the KLF4 level is increased. We had made Rex1-reporter paused iPSCs
which can monitor Rex1 expression, which is increased only in fully reprogrammed iPSCs. Using
these pluripotency-reporter cells, | tried to find potential roadblock genes that may prevent the
reprogramming from acquiring pluripotency to obtain fully reprogrammed iPSCs efficiently. To find
the roadblock genes, | introduced Genome-scale CRISPR-Cas9 knockout library into the reporter
cells to screen for genes that may be functionally related to acquisition of full pluripotency. |
isolated cells that showed higher pluripotency upon introduction of the sgRNA library and identified
43 candidate genes based on the sgRNA sequences integrated into the cells. To validate the
relationship between the candidate genes and acquisition of pluripotency, | knocked out or
knocked down each of them in the paused iPSCs and confirmed that knockdown of Lnx1 gene,
encoding E3 ligase, increased the pluripotency significantly, indicating its potential function as a
roadblock gene during acquisition of pluripotency. In addition, Lnx1 downregulation facilitated
pluripotency acquisition during Sendai virus-based and Retrovirus-based reprogramming,
suggesting that Lnx1 prevented cells from acquiring pluripotency during reprogramming.

Funding Source: JSPS KAKENHI No. JP23H02407 JST SPRING No. HJI06015.

w1027

FUT5 OVEREXPRESSION IN METASTATIC OVARIAN CANCER STEM CELLS PROMOTE
IMMUNE ESCAPE BY MODULATING UNCONVENTIONAL DN T CELLS

Fung, Sze Wai, School of Biological Sciences, The University of Hong Kong, Hong Kong
Hassan, Ayon, School of Biological Sciences, The University of Hong Kong, Hong Kong

To, Kit Yan Sally, School of Biological Sciences, The University of Hong Kong, Hong Kong
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Ip, Philip, Department of Pathology, The University of Hong Kong, Hong Kong
Wong, Alice Sze Tsai, School of Biological Sciences, The University of Hong Kong, Hong Kong

Intratumoral heterogeneity is known to drive tumor recurrence and eventual treatment failure. In
particular, cancer stem cells (CSCs), a small subset of cells within heterogeneous tumor cells, are
capable of adapting to the tumor microenvironment, resisting chemotherapy, and driving metastatic
progression. Glycosylation has been implicated in the regulation of cell pluripotency and cancer
pathogenesis. However, the role of CSC-associated glycosylation changes in ovarian cancer
metastatic progression remains elusive. In this study, we showed that fucosyltransferase 5 (FUT5)
is significantly associated with advanced stage (p= 0.0058) and poor overall survival (p= 0.0163) in
ovarian cancer patients (HGSOC, n= 53). Multiplex immunofluorescence staining analysis of T cell
markers showed that high FUT5 expression in ovarian tumors is negatively linked to an
unconventional CD4-CD8- (double negative, DN) T cell subset, IFNy response, and activation of
cytotoxic T cells and NK cells (Ki67+ cells). Unconventional T cells are emerging as important
modulators of the anti-tumor immune response within the tumor microenvironment. They possess
the unique ability to activate both innate and adaptive immune response through vast production of
IFNy. In an in vivo experiment using a humanized mice model, FUT5 KO in metastatic-CSCs (M-
CSCs) suppressed metastatic tumor growth and increased effector cytotoxic T cells. In addition,
while the NS control tumors showed no response to anti-PD-1 immune checkpoint blockade (ICB)
treatment, activation of unconventional NKT cells sensitized NS tumors to ICB treatment. Together,
the study reveals a novel mechanism of immune modulation mediated by M-CSCs in ovarian
cancer. Our results on FUT5-dependent attenuation of unconventional DN T cells could offer
valuable insights for the development of novel therapeutic strategies aimed at enhancing the
prognosis of ovarian cancer patients.

Funding Source: This research is supported by RGC SRFS2223-7S05, HMRF 08192286 and
LSCCB under the Health@InnoHK Program launched by ITC, HKSAR.

w1029

HUMAN GASTRIC INTESTINAL METAPLASIA ORGANOIDS DISPLAY GENETIC PROFILES
LINKED WITH EARLY NEOPLASTIC GROWTH BEHAVIOUR

Yue, Sarah S.K., Pathology, The University of Hong Kong, Hong Kong

Tong, Yin, Pathology, The University of Hong Kong, Hong Kong

Lai, Frank, Pathology, The University of Hong Kong, Hong Kong

Tsui, Wai Yin, Pathology, The University of Hong Kong, Hong Kong

Chan, Annie, Pathology, The University of Hong Kong, Hong Kong

Siu, Hoi Cheong, Pathology, The University of Hong Kong, Hong Kong

Leung, Suet Yi, Pathology, The University of Hong Kong, Hong Kong

Yan, Helen, Pathology, The University of Hong Kong, Hong Kong

Gastric intestinal metaplasia (IM) is a pre-neoplastic lesion of gastric cancer, characterised by the
transformation of normal gastric cells into intestinal cells. Although IM is associated with a higher
risk of developing gastric cancer, a representative in vitro model that fully recapitulates the cellular
and genetic alterations in IM remains unavailable. This limitation hinders a detailed biological
characterisation of IM and restricts the development of predictive tools for assessing gastric cancer
risk. This study established a cohort of gastric IM organoids derived from 47 gastric cancer patients
and conducted comprehensive molecular profiling and functional characterisation. Transcriptome
analysis revealed a distinct gene expression profile for the IM organoids, which co-express gastric
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and intestinal lineage-specific markers. WES data analysis demonstrated a higher mutation burden
in IM organoids compared to their normal counterparts, noting a frequent chromosome 20 gain.
Functionally, IM organoids and normal gastric organoids with chromosomal aberrations exhibited
greater cell-matrix independence than copy number neutral organoids. The spheroid assay
enriched a subset of cell-matrix independent IM cells. The IM spheroids displayed increased
chromosomal aberrations, along with an upregulation of intestinal-specific markers and genes
associated with hypoxia and epithelial-mesenchymal transition. In conclusion, this organoid cohort
and spheroid model, encompassing genomic, transcriptomic, and clinicopathological data, serve as
invaluable resources for investigating the pathways involved in IM pathogenesis and cell-matrix
independence. These tools pave the way for a mechanistic understanding of the sequential
changes necessary for gastric cancer progression and the future development of early detection
methods and targeted therapeutic strategies.

Funding Source: Theme-based research grant (project no.T12-710/16-R) from the RGC of
HKSAR General Research Fund (project no. 17108616 and 17107219) from the RGC of HKSAR
Health@InnoHK Initiative funded by the Innovation and Technology Commission.

w1031

SUPPRESSING GLUTAMATE DEHYDROGENASE GUIDES HEMATOPOIETIC STEM CELL
DIVISIONS INTO SELF-RENEWAL

Umemoto, Terumasa, International Research Center for Medical Sciences, Kumamoto University,
Japan

Hashimoto, Michihiro, International Research Center for Medical Sciences, Kumamoto University,
Japan

Arima, Yuichiro, International Research Center for Medical Sciences, Kumamoto University, Japan
Iwase, Akiyasu, Isotope Science Center, The University of Tokyo, Japan

Yahagi, Ayano, Department of Microscopic Anatomy and Developmental Biology, Tokyo Women’s
Medical University, Japan

Yokomizo, Tomomasa, Department of Microscopic Anatomy and Developmental Biology, Tokyo
Women’s Medical University, Japan

Nauamura-Ishizu, Ayako, Department of Microscopic Anatomy and Developmental Biology, Tokyo
Women’s Medical University, Japan

Tanaka, Yosuke, International Research Center for Medical Sciences, Kumamoto University,
Japan

Kurihara, Hiroki, Isotope Science Center, The University of Tokyo, Japan

Sashida, Goro, International Research Center for Medical Sciences, Kumamoto University, Japan
Suda, Toshio, Institute of Hematology, Blood Diseases Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, China

Hematopoietic stem cells (HSCs) are capable of both self-renewal and multi-lineage differentiation,
which govern the lifelong maintenance of hematopoietic homeostasis. Although HSCs have the
potential to expand functional stem cells by self-renewal, their divisions often induce their
differentiation in several cases. Thus, it remains unclear how HSCs determine cell fate during or
after divisions. To address this question, we firstly focused on the role of Glu catabolism in HSCs,
since self-renewing mouse HSCs during hematopoietic regeneration showed greatly lower
intracellular Glu level compared to HSCs attenuating stem cell features during ex vivo culture.
Typically, HSCs elevated intracellular Glu level via JAK-STAT signaling to promote their
proliferation through aminotransferase reactions, which is Glu catabolic pathway. In this context,
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we identified glutamate dehydrogenase (GLUD1), an enzyme responsible for another Glu catabolic
pathway, as one of the key factors to induce HSC differentiation. Strikingly, GLUD1 inhibition more
efficiently maintained stem cell features without impairing their divisional activity, facilitating
functional HSC expansion through self-renewing divisions. Crucially, this beneficial effect required
robust JAK2-STATS signaling. Mechanistically, GLUD1 interacted with STAT5a, an association
that was disrupted, when the inhibition of GLUD1-mediated Glu catabolism preserved HSC
features. Moreover, when HSC divisions were robustly driven despite low intracellular Glu level in
vitro by mimicking BM environments during hematopoietic regeneration, functional HSCs were
expanded similarly to those under GLUD1 inhibition. Our findings propose that, particularly after
HSC divisions under robust JAK-STAT signaling, GLUD1 acts as a fate determinant in newly
generated cells by modulating its interaction with STAT family in response to intracellular Glu
levels. Overall, our findings proposed that GLUD1 determines HSC fate after divisions under robust
JAK-STAT signaling, highlighting the important link between Glu catabolism and cytokine signaling
in HSC fate decisions.

Funding Source: This study is supported with an unrestricted grant from the Chemo-Sero-
Therapeutic Research Institute (KAKETUSKEN).

w1033

THE ROLE OF ZNF143 ON ENHANCING STEMNESS AND CHEMORESISTANCE IN MUSCLE-
INVASIVE BLADDER CANCER

Kim, Yong Hwan, Department of Cell and Genetic Engineering, University of Ulsan College of
Medicine, Korea

Kim, Hyun Ji, Department of Cell and Genetic Engineering, University of Ulsan College of
Medicine, Korea

Ha, Seok Woo, Department of Cell and Genetic Engineering, University of Ulsan College of
Medicine, Korea

Lee, Dabin, Department of Cell and Genetic Engineering, University of Ulsan College of Medicine,
Korea

Park, Sang Jin, Department of Cell and Genetic Engineering, University of Ulsan College of
Medicine, Korea

Shin, Dong-Myung, Department of Cell and Genetic Engineering, University of Ulsan College of
Medicine, Korea

Several molecular programs involved in maintaining stem cell properties have been identified as
novel molecular signals implicated in oncogenic dedifferentiation, metastasis of cancer, and major
contributors to chemoresistance following cancer treatment. Furthermore, the heterogeneity
observed in malignant tumors aligns with the diverse differentiation potentials of stem cells.
Bladder cancer, a prevalent and deadly malignancy ranking as the sixth most common malignant
tumor in men worldwide, recognizes the stemness feature as a poor prognostic factor for cancer
malignancy, alongside various clinical and pathological factors. This study aimed to identify the
mechanisms underlying the stemness features of muscle-invasive bladder cancer (MIBC), an
aggressive form of the disease with limited therapeutic options. We previously reported that
phosphorylation of Transcription factor CP2-like protein 1 (TFCP2L1) at Thr177 by cyclin-
dependent kinase 1 (CDK1) is a central mechanism in embryonic stem cells (ESCs) pluripotency
as well as adult bladder carcinogenesis. Here, we found that Zinc Finger Protein 143 (ZNF143)
transcription factor physically interacted with TFCP2L1 and OCT-4 for maintaining naive
pluripotency in murine ESCs. In T24 human bladder cancer cells, the expression level of ZNF143
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correlated with cell proliferation capacity. The positive effect of ZNF143 was observed also in tumor
sphere formation and limiting dilution colony formation assays, supporting a crucial role of ZNF143
in the stemness features of bladder cancer cells. Additionally, increased ZNF143 expression
enhanced glutathione (GSH) dynamics, which is a potential predictive and therapeutic trait for
neoadjuvant chemotherapy response in bladder cancer. Indeed, ectopic expression of ZNF143
induced resistance to cisplatin as evidenced by the cell viability and apoptosis assays,
demonstrating the significant role of ZNF143 in the response to cisplatin-based chemotherapy in
bladder cancer cells. Collectively, our findings suggest that ZNF143 plays a critical role in
promoting the stemness properties and chemo-resistance of bladder cancer cells. This study could
provide a foundation for developing targeted therapies against ZNF143, potentially improving
treatment outcomes for patients with MIBCs.

Funding Source: This research was supported by the National Research Foundation of Korea
(NRF-2021R1A2C2005790), the Ministry of Education (RS-2024-00449162), and Asan Institute for
Life Sciences, Asan Medical Center (20251P0083), Seoul, Korea.

W1035

APOPTOTIC VESICLES DIFFERENTIALLY DIRECT GLYCOLYTIC BALANCE TO RESHAPE
IMMUNOSUPPRESSION AND ANTI-PD1 THERAPY IN LIVER CANCER

Jinyang, Wang, Sun Yat-sen University, China

Kou, Xiaoxing, Sun Yat-sen University, China

The clinical efficacy of programmed cell death-1 (PD-1) blockade therapy may be limited by the
inclined M2 tumor-associated macrophage (TAM)- and regulatory T cell (Treg)-dominant
immunosuppressive tumor microenvironment (TME). However, factors that promote the immune
repressive TME remain to be elucidated. Here, we found that apoptotic hepatocellular carcinoma
(HCC)-derived apoptotic vesicles (apoVs) were increased in patient tumors following anti-PD-1
therapy, correlated with enhanced infiltration of immunosuppressive cells. Moreover, HCC-apoVs
produce Lactate dehydrogenase A (LDHA) to aggravate M2high and Treghigh immunosuppressive
phenotypes and aggravate liver cancer. In contrast, mesenchymal stem cell (MSC)-derived apoVs
abolish glycolytic tumor metabolite-conferred immunosuppressive phenotypes. Tumor cell- and
MSC-derived apoVs displayed distinct properties regulating lactate production and consumption.
Mechanistically, MSC-apoVs transfer multiple factors, including miR-34c-5p and nicotinamide
phosphoribosyltransferase (NAMPT), to inhibit LDHA-mediated lactate metabolism and promote
NAD+ metabolism-initiated glycolysis of macrophages and CD4+ T cells. Furthermore, infused
MSC-apoVs can be internalized by the immune cells in the tumor and lymphoid organs. A
combination of MSC-apoVs and anti-PD-1 therapy abolishes immunosuppressive TME and
potentiates antitumor immunity to boost anti-PD-1 treatment for liver cancer. Our findings reveal an
apoV-mediated metabolism-directing effect that can be utilized to rescue tumor metabolite-
conferred immunosuppressive TME and provide new therapeutic strategies to evoke the antitumor
effect of PD-1 blockade.

Funding Source: This work was supported by grants from the National Natural Science

Foundation of China (82170924 to X.K.), Pearl River Talent Recruitment Program (2019ZT08Y485,
2019QN01Y138, 2019JC01Y182 to S.S. and X.K.).
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w1037

AVOIDANCE OF FRATRICIDE AND IMPROVED EFFICACY OF CD33-MSLN CAR-iNK CELLS
IN TREATING ACUTE MYELOID LEUKEMIA

Wang, Yao, Guangzhou Institutes of Biomedicine and Health, Chinese Academy of Sciences,
China

Hu, Fangxiao, Beijing Institute for Stem Cell and Regenerative Medicine, China

Lin, Yunging, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Wang, Jinyong, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Wang, Zhigian, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Xiao, Ziyun, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of Zoology,
Chinese Academy of Sciences, China

Zhang, Fan, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of Zoology,
Chinese Academy of Sciences, China

Zheng, Xiujuan, Guangzhou Institutes of Biomedicine and Health, Chinese Academy of Sciences,
China

CAR-NK cell therapy has been investigated for treating acute myeloid leukemia (AML). CD33 is a
well-established therapeutic target for AML. Conventional CD33 CAR-NK cells are prone to
fratricide due to endogenous expression of CD33 on expanded NK cells. Mesothelin (MSLN), a
tumor differentiation antigen, is expressed in approximately 36% of pediatric AML cases and 14%
of adult AML cases. In this study, we designed a novel CD33-MSLN loop CAR (Loop CAR) and
evaluated its anti-tumor efficacy in human umbilical cord blood-derived NK (UCB-NK) cells and
human pluripotent stem cell-derived NK (hPSC-iNK) cells. The Loop CAR exhibited superior
cytotoxicity against dual-antigen-positive tumor cell lines and primary AML cells. To further
optimize this approach, we established a hPSC-derived cell line via knockout of endogenous CD33
gene (CD33 KO) and integration of the Loop CAR construct. Using organoid induction technology,
we generated mature CD33KO-Loop CAR-iNK cells, characterized by expression of endogenous
CD16. This innovative strategy effectively mitigated NK cell fratricide and significantly enhanced
CD33-mediated specific cytotoxicity. Moreover, the CD33 KO-Loop CAR-iNK cells demonstrated
superior tumor-killing activity in AML xenograft mice and significantly prolonged survival of the
treated animals. Our findings provide evidence supporting that hPSC-derived CD33 KO-Loop CAR-
iNK cells have translational potential for treating AML.

w1039

CASPASE3/GSDMD COUPLED SUB-APOPTOSIS RECONSTRUCT NUCLEAR
ARCHITECTURE TO GUIDE STEM CELL NEUROGENESIS
Li, Jiaqi, Hospital of Stomatology, Sun Yat-sen University, China

Stem cell neurogenic differentiation is crucial for physiological and pathological process of nervous

system, but the underlying mechanisms regulating differentiation are elusive. The neurogenetic
cells undergo dramatic cellular morphological changes. However, the specific mechanisms
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regulating these cellular architecture remodeling and how it contribute to neurogenic differentiation
are unclear. Here, we showed that neuro-differentiated stem cells displayed apoptosis-like
features, including cell membrane changes, nuclear morphology alterations, and heterochromatin
accumulation. RNA sequencing of these neuro-differentiated cells revealed an early apoptotic
profile, confirmed by the expression of various apoptotic proteins such as activated Caspase 3,
increased levels of Bcl-2, and decreased expression of GSDMD. Conversely, proteins associated
with neural differentiation increased following sub-apoptotic stimulation, which accelerated neural
differentiation. Inhibition of Caspase 3 resulted in decreased neural differentiation of the stem cells,
whereas the knockdown and knockout of GSDMD led to enhanced neural differentiation. Notably,
caspase 3-/- mice exhibited lower behavioral activity, while gsdmd-/- mice demonstrated increased
behavioral activity. Mechanistically, we showed that nuclear remodeling was detected in both
apoptotic cells and Neuro-differentiated stem cells, and the enhanced heterochromatin
accumulation and increased H3K9me3 expression are responsible for Caspase3 and GSDMD-
mediated neurogenic differentiation. Therefore, injection of siGSDMD plasmid supply with sub-
apoptotic induction in the hippocampus notably improved the cognitive impairment of aging mice.
This study reveals a previous unrecognized sub-apoptotic state that controls the neurogenic
differentiation of stem cells and provides potential targets for developing therapeutic approaches of
neurodegenerative diseases.

W1041

COMPARATIVE ANALYSIS OF CLINICAL -GRADE HUMAN ADIPOSE-DERIVED
MESENCHYMAL STEM CELLS FROM EARLY AND LATE PASSAGES

Shetty, Jayaprakash K., K.S. Hegde Medical Academy, India

Shetty, Nikhil, K.S. Hegde Medical Academy, India

Patil, Prakash, K.S. Hegde Medical Academy, India

Shetty, Veena, K.S. Hegde Medical Academy, India

Nitilapura, Narendra, Biochemistry, GR Medical College, Hospital and Research Centre, India
Shetty, Praveenkumar, K.S. Hegde Medical Academy, India

Basavarajappa, Mohana K., Nitte University Centre for Stem Cell Research and Regenerative
Medicine, K.S. Hegde Medical Academy, India

Adipose-derived mesenchymal stem cells (ASCs) offer an ideal source for cell-based regenerative
therapies due to their easy accessibility and multipotency features. The present study evaluated
the impact of in vitro expansion on the morphology, growth, presence of surface markers, lineage
differentiation and the expression of molecular markers related to immunomodulation, proliferation,
senescence, and aging of clinical-grade human ASCs obtained from early (2-3) and late (9-10)
passages. The adherent cells of ASCs cultured in the serum-free media (SFM) exhibited a
fibroblast-like morphology. However, the cells with robust proliferative ability were more abundant
in cultures of early passages. Cells expressed the mesenchymal markers (CD44, CD73, CD90,
CD105) but not the hematopoietic markers (CD34, CD45, HLA-DR), and no difference in
expression was observed between the early and late passages. But, late ASCs displayed an
enlarged senescent-like morphology, and reduced clonogenic capacity when compared to early
ASCs. Upon induction, ASCs were differentiated into osteogenic, adipocytic and chondrogenic
lineages. However, early ASCs had higher propensity towards the formation of osteocytes,
adipocytes and chondrocytes as evidenced by cytochemical staining and the expression of lineage
specific molecular markers. The expression levels of markers assessed by ELISA and gPCR
related to immunomodulation, such as interleukin (IL)-1 beta, IL-6, TNF-alpha (pro-inflammatory
cytokines), IL-10, TGF-beta and IL-12 (anti-inflammatory cytokines) showed variations with the
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duration of the ASCs expansion. The markers pertaining to the proliferation (SIRT1 and Ki67) were
downregulated in late ASCs. In contrast, the molecular markers implicated in senescence and
aging (p53, p21 and p16) showed the higher levels of expression in late ASCs. In conclusion, there
was no significant difference in the expression of phenotypic markers among the passages of
clinical-grade ASCs. However, the biological and molecular characteristics of ASCs cultured in
SFM varied as the number of passages increased. Therefore, further optimization and assessment
of cell performance are required in large scale culture system before using clinical-grade ASCs of
late passages for therapeutic applications.

Funding Source: Nitte (Deemed to university).

W1043

DEFINING A NEW ROLE OF VITRONECTIN IN REGULATING MIGRATION OF HUMAN
PLACENTA-DERIVED MSCS
Ta, Malancha, Biological Sciences, Indian Institute of Science Education and Research, India

For successful transplantation therapy, it is a prerequisite that MSCs migrate and home in
adequate numbers to the site of tissue damage marked by adverse microenvironment conditions.
Thus, it is pivotal to identify novel factors and their mechanism of action in regulating the adhesion
and migration of MSCs under different microenvironment stress conditions. Our study in human
placenta-derived MSCs (PL-MSCs) under nutrient stress demonstrated an increase in cell spread
area, increased adhesion, and reduced migration of the cells. Correspondingly, an increase in the
total number and size of focal adhesions (FAs), along with prominent stress fibers, were observed.
Furthermore, the FAs in nutrient-stressed MSCs were more stable, exhibiting slower turnover and
longer lifespan. Vitronectin (VTN), an ECM glyocprotein, was upregulated under nutrient stress
condition. Knockdown of VTN under nutrient stress condition led to a significant reduction in the
total number and size of FAs along with their faster turnover and shorter lifespan. Subsequently, a
reversal in the cell spread area and the adhesion and migration properties of the PL-MSCs were
noted. Additionally, our findings indicated that VTN, acting upstream, influenced the
phosphorylation of myosin light chain (MLC), promoted the maturation and stability of FAs, and
generated organized stress fibers. Overall, our study identifies a new role of VTN as a critical
regulator of adhesion and migration in PL-MSCs under nutrient stress condition.

W1045

DISRUPTED FEEDING CIRCUITRY IN ALZHEIMER’S DISEASE MOUSE MODEL LINKS
EXCESSIVE EATING TO IMPAIRED ADULT NEURAL STEM CELL ACTIVITY

Johnston, William Billy, Regenerative Medicine, Ottawa Hospital Research Institute, Canada
Sun, Edward, Ottawa Hospital Research Institute, Canada

Wang, Jing, Ottawa Hospital Research Institute, Canada

Excessive eating behavior has been observed as a precognitive symptom prior to the onset of
classical Alzheimer’s disease (AD) symptoms such as memory loss/cognitive decline. Currently, it
is unknown how the abnormal food intake behavior directly links to AD pathophysiology.
Interestingly, hyperphagia and perturbed neurogenesis have been reported in adult 3xTg-AD mice
much earlier than the onset of AD pathological hallmarks. In addition, hypothalamic arcuate
nucleus (ARC) satiety-activated proopiomelanocortin (POMC) neurons are reported to send long
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range axonal innervation to the ventral subdomain subventricular zone (vSVZ) and regulate vSVZ
Nkx2.1 marked neural stem cell (NSC) activity in the rodent model. In this regard, it is important to
determine the direct link between abnormal feeding behavior and perturbed neurogenesis in 3xTg-
AD mice. Intriguingly, our food consumption study revealed drastic increases in the daily intake of
food in the 3xTg-AD mice, and we found reduced ARC axonal inputs to contact Nkx2.1+ vNSCs in
the 3xTg-AD mice via viral-mediated axonal tracing technique. Associated with this, we identified
reduced activation rate of Nkx2.1+ quiescent NSCs (QNSCs) in the vSVZ of 3xTg-AD mice as well.
Importantly, administering leptin, a neuropeptide involved in feeding regulation, for 7 days can
successfully increase ARC POMC+ neuronal activity and specifically rescue deficits in the
activation rate of vSVZ Nkx2.1+ gNSCs in 3xTg mice. Thus, the current study reveals that
abnormal feeding behavior in 3xTg-AD mice is associated with perturbed ARC to SVZ neural
circuits. This disrupted feeding circuit impairs regionally distinct SVZ Nkx2.1+ NSC activation,
potentially contributing to reduced neuroregenerative plasticity/increased vulnerability in AD. Our
study provides the basic understanding on how abnormal food intake behavior dampen neuronal
vulnerability, contributing to AD pathogenesis before the onset of pathological hallmarks.

Funding Source: CIHR.
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W1049

EFFECT OF MITOPHAGY IN THE TUMOUR MICROENVIRONMENT ON GLIOBLASTOMA
STEM CELLS

Ng, Tsz Yee, The University of Hong Kong, Hong Kong

Kiang, Karrie Mei Yee, The University of Hong Kong, Hong Kong

Leung, Gilberto Ka Kit, The University of Hong Kong, Hong Kong

Glioblastoma stem cells (GSC) are cells in glioblastoma (GBM) with self-renewal capabilities and
ability to initiate tumours and differentiate into multiple lineages, contributing to tumour
heterogeneity and poor prognosis of GBM. Mitophagy is a type of autophagy that targets
mitochondria, removing unhealthy or unnecessary mitochondria. Tumour microenvironment (TME)
is the microenvironment that surrounds the tumour, which plays an important role in various
aspects of the tumour, such as tumour behaviour, proliferation and death. The effects of mitophagy
in the TME on GSC have not been studied extensively in current literature. Mitophagy activation in
the TME has been discovered in our study to cause significant changes in gene expression and
reduce tumorigenicity of GSCs. This study may provide insight into alternative treatment
possibilities and pathophysiology of GBM.
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W1051

ENGINEERED CRO-CD7 CAR-NK CELLS DERIVED FROM PLURIPOTENT STEM CELLS
AVOID FRATRICIDE AND EFFICIENTLY SUPPRESS HUMAN T-CELL MALIGNANCIES

Lin, Yunqing, Institute of Zoology, Chinese Academy of Sciences (CAS), China

Xiao, Ziyun, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of Zoology,
Chinese Academy of Sciences, China

Hu, Fangxiao, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Zheng, Xiujuan, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Zhang, Chenyuan, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Wang, Yao, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of Zoology,
Chinese Academy of Sciences, China

Wang, Tongjie, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Zhang, Mengyun, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

Wang, JinYong, State Key Laboratory of Organ Regeneration and Reconstruction, Institute of
Zoology, Chinese Academy of Sciences, China

T cell malignancies are highly aggressive hematological tumors with limited effective treatment
options. CAR-NK cell therapy targeting CD7 has emerged as a promising approach for treating T-
cell malignancies. However, conventional CAR-NK cell therapy faces the challenges of cell
fratricide due to CD7 expression on both malignant cells and normal NK cells. Additionally,
engineering CARs into human tissue-derived NK cells demonstrates heterogeneity, low
transduction efficiency, and high manufacturing costs. The human pluripotent stem cells (hPSCs)
were genetically modified by knocking out the CD7 gene and introducing the CD7 CAR expression
cassette to generate CD7 KO-CD7 CAR-hPSCs. These modified hPSCs were subsequently
differentiated into CD7 KO-CD7 CAR-iNK cells using an efficient organoid induction method. The
cytotoxicity of CD7 KO-CD7 CAR-iNK cells against CD7+ tumor cells was evaluated. Furthermore,
we overexpressed the CXCR4 gene in CD7 KO-CD7 CAR-hPSCs and derived CXCR4-expressing
CD7 KO-CD7 CAR-INK (CRO-CD7 CAR-iNK) cells. The dynamics of CRO-CD7 CAR-iNK cells in
vivo were tracked, and their therapeutic efficacy was assessed using human T-cell acute
lymphoblastic leukemia (T-ALL) xenograft models. The CD7 KO-CD7 CAR-iNK cells derived from
CD7 KO-CD7 CAR-hPSCs effectively avoided fratricide, demonstrated normal expansion, and
exhibited potent and specific anti-tumor activity against CD7+ T-cell tumor cell lines and primary T-
ALL cells. CXCR4 overexpression in CRO-CD7 CAR-iNK cells improved their homing capacity and
extended their persistence in vivo. The CRO-CD7 CAR iNK cells significantly suppressed tumor
growth and prolonged the survival of T-ALL tumor-bearing mice. Our study provides a reliable
strategy for the large-scale generation of fratricide-resistant CD7 CAR-iNK cells with robust anti-
tumor effects from hPSCs, offering a promising cell product to treat T-cell malignancy.
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W1053

EPITHELIAL WNT SECRETION DRIVES NICHE ESCAPE OF DEVELOPING GASTRIC
CANCER

Lee, Jaehun, Pohang University of Science and Technology (POSTECH), Korea

Kim, Jihoon, Institute for Basic Science, Korea

Kim, Soomin, Institute for Basic Science, Korea

Lee, Heetak, Institute for Basic Science, Korea

Jahn, Stephan R., Technische Universitét Dresden, Germany

WNT signaling plays a crucial role in cancer development, with APC as the primary tumor
suppressor in colon cancer. Even though WNT signaling is still essential for maintaining the gastric
epithelium and driving tumor progression, mechanisms of WNT self-sufficiency in gastric cancer
remain unclear, as APC and CTNNB1 mutations are relatively rare. Using human and mouse
gastric organoids and in vivo mouse models, we found that mesenchymal WNTs maintain normal
gastric epithelium, while KRAS activation induces epithelial WNT secretion, enabling WNT self-
sufficiency. Single-cell multi-omics revealed that KRAS-driven MAPK signaling activates SMAD2/3
and unlocks the WNT7B locus, generating WNT7B+ niche cells within the epithelium. In human
gastric cancer, HER2-KRAS-MAPK activation or WNT2 amplification drives epithelial WNT
production. Our findings identify epithelial WNT secretion as a key mechanism of WNT self-
sufficiency in gastric tumorigenesis. Unlike APC or CTNNB1 mutations in colon cancer, this
process is targetable, offering potential therapeutic opportunities

Funding Source: This research was supported by the National Research Foundation of Korea
(NRF) funded by the Korea Government (MSIT)(No.RS-2024-00431505) and SCORPION
program_FWF DOC72 (Doi :10.55776/DOC72).

W1055

ESTABLISHMENT OF A SCREENING SYSTEM FOR THE THERAPEUTIC EFFICACY OF
IMMUNE CHECKPOINT INHIBITORS USING A CO-CULTURE MODEL OF CANINE URINE-
DERIVED BLADDER CANCER ORGANOIDS AND IMMUNE CELLS

Hashizume, Honoka, Tokyo University of Agriculture and Technology, Japan

Yu, Ting-Wei, Tokyo University of Agriculture and Technology, Japan

Yamamoto, Haru, Tokyo University of Agriculture and Technology, Japan

Elbadawy, Mohamed, University of Georgia, USA

Usui, Tatsuya, Tokyo University of Agriculture and Technology, Japan

Sasaki, Kazuaki, Tokyo University of Agriculture and Technology, Japan

Canine bladder cancer has a high prevalence of high-grade cases with a poor prognosis and
innovative therapies are needed. The number of studies to determine the efficacy of
immunotherapy for canine cancers is gradually increasing. Still, the number of successful cases is
small, and the causes of resistance to treatment are largely unknown. Therefore, we established
an evaluation system to screen the efficacy of immune checkpoint inhibitors using urine-derived
canine bladder cancer Org and immune cells co-culture model. Three-dimensional canine bladder
cancer Org were prepared from cancer stem cells in urine samples of bladder cancer-diseased as
described before1 and their PD-L1 expression level was evaluated. Peripheral blood mononuclear
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cells (PBMCs) from healthy dogs were isolated using Ficoll methods and treated with concanavalin
A (Con A) for 72 hours to activate T cells. Next, activated PBMCs are co-cultured with bladder
cancer Org for 72 hours in the presence of the immune checkpoint inhibitors PD-1 and PD-L1, and
changes were reported. Con A treatment resulted in PBMC accumulation and proliferation, and
IFN-y expression and the ratio of CD8-positive cells was increased. Additionally, the level of PD-L1
expression in canine bladder cancer Org with and without IFN-y stimulation was different among
patient-derived organoids. Furthermore, the cell viability of canine bladder cancer Org co-cultured
with immune cells and treated with PD-L1 inhibitor was decreased in some canine bladder cancer
organoids. In this study, we succeeded in establishing a co-culture model of canine bladder cancer
Org and immune cells and evaluated the therapeutic effect of PD-L1 inhibitors. In the future, we
plan to use canine PD-L1 inhibitor, caninized mouse model, and the organ-on-a-chip system to
elucidate the mechanism of therapeutic resistance.

W1057

GENOME-WIDE SCREENING IN HUMAN EMBRYONIC STEM CELLS TO IDENTIFY GENES
INVOLVED IN THE P53 PATHWAY

Haddad, Amir, Department of Genetics, The Hebrew University of Jerusalem, Israel
Benvenisty, Nissim, The Hebrew University of Jerusalem, Israel

Goldberg, Michal, The Hebrew University of Jerusalem, Israel

The tumor suppressor protein p53, mutated in half of human cancers, plays a crucial role in cellular
responses to DNA damage and genome stability, making it a key target for advancing cancer
treatment and diagnosis. To identify genes and pathways critical for resistance to p53 upregulation,
we performed a genome-wide CRISPR-Cas9 loss-of-function screen using Nutlin-3a, an inhibitor of
the p53-MDM2 interaction that induces p53 accumulation and apoptotic cell death. Our findings
revealed three enriched pathways: heparan sulfate glycosaminoglycan biosynthesis, diphthamide
biosynthesis, and the Hippo pathway, with our study further confirming the interaction between the
p53 and Hippo pathways. Notably, we discovered that the E3 ubiquitin-protein ligase TRIP12 is
essential for the transcriptional activation of specific pro-apoptotic p53 target genes, with RNA-seq
analysis in TRIP12 knockout cell lines revealing selective effects on p53’s transcriptional activity
and highlighting its role in modulating p53-dependent gene expression. By uncovering novel
pathways and mechanisms regulating p53 function, our study expands the understanding of p53
biology and provides valuable insights that may guide the development of innovative therapeutic
strategies for combating cancer.

W1059

HAPLOINSUFFICIENCY OF HNRNP A1 RESCUES AGING PHENOTYPES AND RESTORES
INTESTINAL LINEAGE MARKERS IN SIRT6-DEFICIENT MICE

Cheung, Yee Lo, School of Biomedical Sciences, The University of Hong Kong, Hong Kong
Zhou, Zhongjun, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Aging is a multifaceted process modulated by an intricate network of molecular pathways. Sirtuin 6
(Sirt6), a member of the sirtuin protein family, is essential for maintaining genome stability,
metabolic homeostasis, and regulating aging. Sirt6-deficient mice displayed significant reduction in
lifespan, surviving no longer than 4 weeks of age. In this study, we address the knowledge gap
surrounding the interplay between Sirt6 and HhnRNP A1, a multifunctional RNA-binding protein
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implicated in cellular stress responses and aging. Our novel approach explores the hypothesis that
haploinsufficiency of HnRNP A1 can rescue the severe aging phenotypes associated with Sirt6
deficiency. Our findings reveal that haploinsufficiency of HhRRNP A1 significantly extends the
lifespan of Sirt6 knockout (KO) mice, enabling them to survive beyond 200 days compared to the
typical lifespan of less than 4 weeks observed in Sirt6 KO mice. Furthermore, HnRNP A1
haploinsufficiency rescues intestinal structure and restores the expression of intestinal stem cell
markers LGR5 and DCAMKL1, which are otherwise downregulated in Sirt6 KO mice. These results
suggest that HnRNP A1 heterozygosity serves as a compensatory mechanism, ameliorating the
adverse phenotypic effects associated with Sirt6 deficiency. In addition, the loss of intestinal stem
cells markers Lgr5 and Dcamk1 were highlighting a critical role for HnRNP A1 in mitigating Sirt6-
related intestinal deterioration. These results suggest that HnRNP A1 heterozygosity serves as a
compensatory mechanism, ameliorating the adverse phenotypic effects associated with Sirt6
deficiency. Our work advances the field by elucidating a potential molecular interaction between
Sirt6 and HnRNP A1, providing insights into the compensatory pathways that modulate aging
phenotypes. These findings could inform the development of novel therapeutic strategies targeting
the Sirt6-HNRNP A1 axis to address age-related diseases and promote healthy aging.

w1061

IDENTIFY A SURFACE MARKER FOR PROLIFERATING ISLET CELLS IN ADULT PANCREAS
Yuan, Shubo, Center for Excellence in Molecular Cell Science, CAS (Shanghai Institute of
Biochemistry and Cell Biology), China

Li, Jiafu, Center for Excellence in Molecular Cell Science (Shanghai Institute of Biochemistry and
Cell Biology), China

Chen, Xinyi, Hangzhou Institute for Advanced Study, China

Xiao, Tianxiong, Hangzhou Institute for Advanced Study, China

Tao, Yu, Center for Excellence in Molecular Cell Science (Shanghai Institute of Biochemistry and
Cell Biology), China

Yu, Qing Cissy, Center for Excellence in Molecular Cell Science (Shanghai Institute of
Biochemistry and Cell Biology), China

Zeng, Yi Arial, Center for Excellence in Molecular Cell Science (Shanghai Institute of Biochemistry
and Cell Biology), China

Inducing beta cell proliferation is theoretically a straightforward and effective strategy to increase
the absolute beta cell mass and develop new regenerative approaches for pancreatic islets.
However, little is known about these proliferating beta cells, and the challenge of isolating them
remains unresolved. In this study, we have identified a surface marker indicative of proliferating
cells within adult murine and human pancreatic islets. Through single-cell RNA sequencing
analysis, we identified a population characterized by high proliferative activity. Among the signature
genes of this population, we focused on a gene encoding a surface protein. Fluorescence-
activated cell sorting (FACS) analysis confirmed that this protein labels proliferating cells, which
represent approximately 0.6% of islet cells in adult mice and 2% in neonatal mice. Immunostaining
further indicated that these cells are specifically in the G2/M phase of the cell cycle. To further
investigate the division behavior and progeny cell fates of these proliferating cells, we engineered
CreER mice. In vivo lineage tracing revealed that cells labeled shortly after tamoxifen
administration rapidly divided into two Nkx6.1-low immature beta cells. After a two-month tracing
period, 90% of these cells matured into Nkx6.1-high beta cells. Additional clonal analysis indicated
that a subset of these proliferating islet cells possess multipotent capabilities. Notably, the surface
marker is conserved in humans, as it also identifies proliferating cells in human pancreatic
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neuroendocrine tumors. Collectively, our findings unveil a surface marker that identifies
proliferating islet cells during both homeostasis and in the context of endocrine tumors. This
discovery provides novel insights into the processes of islet cell proliferation, differentiation, and
maturation.

W1063

IL-1 SIGNALING INTERFERES WITH NICHE ENVIRONMENT, CAUSING ALTERATION IN
EPIDERMAL STEM CELL HETEROGENEITY

Phung, Hung Manh, International Research Center for Medical Sciences (IRCMS), Kumamoto
University, Japan

Nishikawa, Ikuto, Division of Skin Regeneration and Aging, Medical Institute of Bioregulation,
Kyushu University, Japan

Nguyen, Nguyen Thi Kim, International Research Center for Medical Sciences (IRCMS),
Kumamoto University, Japan

M. Hegazy, Ahmed, Zoology Department, Faculty of Science, Minia University, Eqypt

Sada, Aiko, Division of Skin Regeneration and Aging, Medical Institute of Bioregulation, Kyushu
University, Japan

The skin serves as a primary defense by altering cellular behavior in response to infection or
external stressors, which triggers an inflammatory response. While the immunological aspects of
skin inflammation have been studied, the crosstalk between the stem cell niche and inflammatory
signals remains poorly understood. Here, we utilize a mouse model of 12-O-tetradecanoyl-phorbol-
13-acetate (TPA)-induced acute skin inflammation to investigate how inflammation impacts
epidermal stem cell heterogeneity and tissue remodeling. The topical application of TPA induces
inflammation in mouse skin, as indicated by a significant increase in epidermal thickness,
hyperproliferation, and elevated levels of pro-inflammatory cytokines. By lineage tracing, we
demonstrate that DIx1+ slow-cycling stem cell clones persist and exhibit high resistance to
inflammation. In contrast, Slc1a3+ fast-cycling stem cell clones are progressively lost by
differentiation, resulting in a reduction in epidermal compartment size in the skin. The decoy
receptor IL-1R2, which is highly expressed in the slow-cycling stem cell compartment, suggests a
potential link between the observed imbalance in epidermal stem cell heterogeneity and IL-1
signaling during inflammation. The intradermal injections of IL-1a or IL-1b induce similar stem cell
alterations in stem cell populations as observed in the TPA model. Conversely, overexpression of
IL-1R2 mitigates these changes, indicating a dependence on IL-1 signaling. Transcriptome
analysis reveals that inflammatory signals may interfere with normal niche signaling, leading to an
impairment of the epidermal stem cell heterogeneity during TPA-induced inflammation. These
results provide new insights into the cellular dynamics of epidermal stem cells during skin
inflammation and highlight IL-1 as a critical immune signaling that disrupts the heterogeneous
epidermal stem cell populations under pathological tissue remodeling in inflammatory skin.

Funding Source: AMED, 24bm1123052, AMED-PRIME, AMED (21gm6110016), Grant-in-Aid for

Scientific Research (B) (24K02035, 20H03266), The Sumitomo Foundation, Takeda Science
Foundation, Naito Foundation, Koyanagi Foundation (all to A.S.), MEXT.
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W1065

INVESTIGATING THE ROLE OF EXTRACELLULAR MATRIX STIFFNESS IN THE AGING OF
OLIGODENDROCYTE PROGENITOR CELLS

Peng, Shenyi, The Chinese University of Hong Kong (CUHK), Hong Kong

Jiang, Xiaohua, The Chinese University of Hong Kong, Hong Kong

Ageing causes deterioration of tissue regeneration capacity due to declined function of stem cells
and progenitor cells, such as oligodendrocyte progenitor cells (OPC). With age, OPCs gradually
lose their proliferation and differentiation capacities, resulting in accelerated myelin loss and
cognitive decline which are associated with the development of neurodegenerative diseases.
OPCs reside in extracellular matrix (ECM), and interestingly, the mechanical properties of ECM in
the brain change with age, contributing to the dysfunction of brain cells. However, the question of
how stiffness regulates OPC functions remains largely unknown. Recent studies have identified
various modulators that regulate OPC functions during aging. However, the intricate interplay
between mechanical and intrinsic modifications in regulating the molecular and cellular functions of
OPCs remain poorly understood. To bridge this knowledge gap, we have developed a hydrogel
model that recapitulates the age-related mechanical changes of brain ECM. Our findings indicate
stiffness has a profound impact on the cellular functions of OPCs. Coupling with comprehensive
data mining analyses, we found ageing impairs ECM-related functions in the brain of aged mice,
and adversely affects OPC functions. We also identified a specific mechanosensitive ion channel
target which is functionally expressed in OPCs and exhibits increased expression in response to
higher stiffness level. Notably, either overexpression or enhanced functionality of this channel
leads to age-related changes in OPCs, indicating its potential role in the aging process at the
cellular level. The study advances the understanding of the influence of mechanical properties of
ECM to OPC functionality. The identification of mechanosensitive ion channel paves the way for
novel therapeutic strategies which aim at enhancing OPC functions within the context of ageing. By
targeting the mechanical properties of the ECM or modulating mechanosensitive pathways, it is
possible to rejuvenate OPC and restore remyelination capacities in age-related neurological
disorders, thereby profoundly impacting on myelin repair and overall brain health.

w1067

LINKING MORPHOLOGY AND STEMNESS IN GLIOBLASTOMA STEM CELL: A LESSON
FROM NEURODEVELOPMENT

Faletti, Stefania, Human Technopole, Italy

Barelli, Carlotta, Human Technopole, Italy

Campione, Alberto, Ospedale Nuovo di Legnano, Italy

Alizadehmohajer, Negin, Human Technopole, Italy

Stefini, Roberto, Ospedale Nuovo di Legnano, Italy

Kalebic, Nereo, Human Technopole, Italy

Glioblastoma (GBM) is one of the deadliest brain tumors, with limited therapeutic options due to its
extreme heterogeneity, largely driven by glioblastoma stem cells (GSCs). GSCs exhibit self-
renewal, plasticity, and therapy resistance, making them key players in tumor progression and
recurrence. Targeting GSCs is an unmet clinical challenge requiring a deeper understanding of the
mechanisms underpinning their stemness. GBM hijacks neurodevelopmental pathways, and GSCs
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share transcriptomic similarities with neural stem cells of the developing brain, called basal or outer
radial glia (bRG). Those cells were shown to exhibit a morphological heterogeneity which is
thought to regulate their proliferation and migration. Similarly, our recent work revealed that also
GSC morphology is tightly linked to their function. These findings prompted us to conduct an in-
depth examination of the GSC morphology. By employing a cohort of patient-derived 2D and 3D in
vitro model system, we identify cell morphology as a new layer of GSC heterogeneity. While bRG
cells have been morphologically categorized based mainly on the number of their cellular
protrusions, GSCs exhibited further inter- and intra-patient morphological heterogeneity. This is
particularly pertinent to the length and thickness of the protrusions, tendency to form cell-cell
networks, and cell flathess. The analysis of these features, coupled with the measure of their in
vitro clonogenic ability, allowed us to identify different morphoclasses with specific self-renewal
potentials. We further performed a transcriptomic profiling and revealed morphoclass-intrinsic
molecular traits. The gene expression profile of morphoclasses associated with higher clonogenic
potential was enriched in pathways linked to tumor growth and aggressiveness. Moreover, the
enriched pathways play fundamental roles in neurodevelopment, including the maintenance of
bRG cells, the promotion of neuronal process growth, and their morphogenesis. Hence, this study
highlights that GSC morphology and stemness are intricately linked, likely through
neurodevelopmental morphoregulatory pathways. This provides rationale for a potential future
targeting of morphoregulators to therapeutically target GSCs and disrupt GBM progression.

W1069

MECHANOSENSING ACTIVATES PIEZO1 CHANNEL AND REGULATES THE FUNCTION OF
BONE MARROW PERI-ARTERIOLAR OSTEOLECTIN+ CELLS AND OSTEOGENESIS

Guo, Jiaming, Peking University, China

Shen, Bo, National Institute of Biological Sciences, China

Bone's ability to adapt to mechanical stress is a fundamental principle in orthopedics, stated by
Wolff's Law, which posits that bone formation and strength are directly related to the degree of
mechanical loading they experience. We have discovered that the mechanosensitive ion channel
Piezo1 plays a crucial role in the osteogenic differentiation of bone marrow-derived
LepR+Osteolectin+ cells (Osteolectin+ cells), a process integral to bone formation. Specifically, we
have shown that exercise-induced mechanical stimulation activates Piezo1, thereby promoting
bone formation and reinforcing the relevance of Wolff's Law in the context of peri-arteriolar stromal
cells. Despite Piezo1's broad expression across LepR+ cells, including peri-sinusoidal LepR+OIn—
cells, the precise reason for the dependency of peri-arteriolar Osteolectin+ cells on Piezo1 for their
function is not fully understood. To address this, we developed Piezo1-GCaMP mice, which feature
a genetically encoded fluorescent probe allowing for non-invasive optical monitoring of Piezo1
activity. Our studies revealed a significant increase in Piezo1 activation in peri-arteriolar
LepR+Osteolectin+ cells, compared to peri-sinusoidal cells, highlighting the selective role of
mechanosensing in these cells. Importantly, we observed that weight-bearing bones, which are
more responsive to mechanical loading, have a higher frequency of Osteolectin+ cells and are
more affected by the conditional deletion of Piezo1 in LepR+ cells, leading to a loss of bone
mineral density and cortical bone thickness. Our ongoing work is focused on uncovering the
molecular mechanisms downstream of Piezo1 that contribute to these observations, with a
hypothesis that peri-arteriolar Osteolectin+ cells exhibit increased mechanosensitivity due to
enhanced matrix protein deposition and local stiffness near arterioles. This research underscores
the critical importance of Piezo1-mediated mechanosensing in peri-arteriolar Osteolectin+ cells for
bone formation, particularly in weight-bearing bones, which have a higher mechanosensitivity and
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a greater abundance of Osteolectin+ cells.

w1071

MICROTUBULE-ASSOCIATED PROTEIN 2 (MAP2) PROMOTES CANCER CELL PLASTICITY
IN HEPATOCELLULAR CARCINOMA THROUGH INTEGRIN DYSREGULATION

Lou, Ut Kei, School of Biomedical Sciences, The University of Hong Kong, Hong Kong
Wong, Tin-Lok, School of Biomedical Sciences, The University of Hong Kong, Hong Kong
Yu, Huajian, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Lam, Ka-Hei, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Man, Ki-Fong, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Loh, Jia Jian, School of Biomedical Sciences, The University of Hong Kong, Hong Kong
Zhou, Lei, Precision Medicine Institute, Sun Yat-Sen University, China

Gao, Yuan, State Key Laboratory of Cancer Biology, Fourth Military Medical University, China
Yu, Cheng-Han, School of Biomedical Sciences, The University of Hong Kong, Hong Kong
Ma, Stephanie, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Integrins are adhesion molecules that mediate mechanical and chemical signal transduction for
supporting cell survival and proliferation. Dysregulated integrin signaling empower tumor cells with
abilities to drive cancer cell plasticity, including stemness, epithelial plasticity, metastatic
reactivation and resistance to therapies. However, the interplay of cancer cell plasticity and integrin
signaling in hepatocellular carcinoma (HCC) remains poorly understood. Through lineage-tracing
and lineage-ablation studies, our team has previously shown HCC cells genetically marked by
Prom1/CD133 to represent an important functional subset in HCC tumors, displaying a
dedifferentiated status with stem cell traits. In this study, transcriptome profiling revealed specific
downregulation of integrin signaling in ‘HCC’ CD133+ cells isolated from NRAS+AKT
protooncogenes-driven HCC, but not epithelial-specific ‘normal’ CD133+ cells isolated from the
regenerating liver. One of the most differentially upregulated genes identified in the CD133+ HCC
cell profiling, MAP2, demonstrated the ability to suppress integrin expression. MAP2
overexpression is frequently observed in HCC, and correlated with aggressive clinical features.
Functionally, MAP2 promoted cancer stemness and proliferation, and conferred resistance to
sorafenib. Mechanistically, MAP2-induced F-actin polymerization activates YAP, which
transcriptionally suppresses expression of integrin a genes to ablate integrin B1-mediated cell
adhesion. Pharmacological inhibition of MAP2 using Estramustine Phosphate (EMP), which is
reported to inhibit the interaction of MAP2 with actin filaments, attained a synergistic effect in
suppressing tumor initiation and growth of HCC cell lines, HCC patient-derived organoids and
NRAS+AKT protooncogenes-driven HCC mouse model when used in combination with sorafenib.
In summary, our findings reveal the pivotal functional role and clinical significance of MAP2 in
mediating cancer cell plasticity to drive HCC, and that MAPZ2 inhibition represents a potential novel
therapy for the disease targeted at its stemness roots.

w1073
MODELLING BETTER GLIOBLASTOMA TREATMENT: NOVEL NANO-ELECTRO-

CHEMOTHERAPY USING PIEZOELECTRIC NANOPARTICLES AND LOW-INTENSITY
ULTRASOUND
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Rad, Maryam Alsadat A., Chris O'Brien Lifehouse, Australia
Micah Crook, Jeremy, Chris O'Brien Lifehouse, Australia
Tomaskovic-Crook, Eva, Chris O'Brien Lifehouse, Australia

Glioblastoma (GBM) is a highly aggressive and common brain tumor with resistance to
conventional therapies, leading to poor outcomes and a median survival of less than 15 months.
The ability to resist apoptotic signals, evade the immune system, and high recurrence and
adaptability of GBM cells further underscore the urgent need for transformative therapeutic
strategies. To tackle these challenges, we propose a novel polytherapy combining delivery of
optimal low-intensity ultrasound (LIUS) with piezoelectric nanoparticles (PNPs) for direct
electrotoxicity and enhancing chemotherapy efficacy. PNPs generate localized electric fields upon
ultrasound activation, amplifying reactive oxygen species (ROS) production in cells, oxidative
stress, and apoptosis, as wells as altering cytoskeletal dynamics, compromising GBM cell structure
and motility. Our work demonstrates pre-clinical proof-of-concept for nano-electro-chemotherapy,
including unique direct electrotoxicity and affirming augmented chemotherapy of GBM. The
approach synergizes mechanical, chemical, and electrical stimuli to also overcomes resistance
mechanisms inherent to GBM. Notwithstanding the potential for treating other solid tumors, this
innovative polytherapy represents a promising step toward developing more effective, targeted,
and less invasive treatments for GBM. By integrating advanced nanotechnology with ultrasound-
based delivery systems, we provide a foundation for further preclinical and clinical investigations
with the aim of improving cancer patient outcomes.

Funding Source: Funding to support the research for this manuscript was provided by the Arto
Hardy Family, Tour de Cure, and Tregaskis Foundation.
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w1077

NOVEL POSTOPERATIVE TREATMENT STRATEGY FOR OSTEOSARCOMA: INTEGRATED
APPROACH OF PHOTOTHERMAL IMMUNOTHERAPY WITH BONE REGENERATION BASED
ON INJECTABLE HYDROGEL

Hu, Jiawei, Life Science, Hong Kong University of Science and Technology, Hong Kong

Wu, Angela, Life Science, The Hong Kong University of Science and Technology, Hong Kong
Xiao, Lin, Biomedical Engineering, Sun Yat-sen University, China

Osteosarcoma is the most common primary malignant bone tumor. Current treatments, including
surgery and chemotherapy, have not significantly improved survival rates, and there is a high rate
of recurrence. Surgery often results in large bone defects, and existing reconstruction methods are
inadequate. This study proposes a new treatment approach that combines photothermal
immunotherapy with autologous bone repair, utilizing a novel injectable thermosensitive hydrogel
loaded with the immunomodulatory drug JQ1, the photothermal agent indocyanine green (ICG),
and the bone repair agent nano-hydroxyapatite (nHAp). In a postoperative mouse model of
osteosarcoma, the combination of photothermal immunotherapy demonstrated significant tumor
suppression, while neither treatment alone effectively inhibited tumor recurrence. Tumor samples
were analyzed using single-cell RNA sequencing (scRNA-seq), revealing a unique immune
microenvironment characterized by low lymphocyte counts and a predominance of myeloid cells,
particularly tumor-associated macrophages (TAMs) with immunosuppressive properties.
Pseudotime analysis traced the differentiation of Ly6¢c+ monocytes into M1 and M2 macrophages.
The results indicated that photothermal therapy enhanced monocyte infiltration, while JQ1
promoted differentiation into M1 macrophages. The hydrogel containing nHAp exhibited significant
osteogenic effects, with the inclusion of nHAp upregulating the expression of osteogenic genes
and promoting osteogenic differentiation in MC3T3 cells. In a femoral defect model, micro-CT and
histological analyses supported that nHAp significantly increased new bone formation, mineral
density, and trabecular density at the defect site, effectively facilitating bone repair in mice. This
study provides a novel and efficient postoperative treatment method for osteosarcoma, integrating
photothermal immunotherapy and bone regeneration, and evaluates the therapeutic effects at the
molecular level, offering new insights for the treatment of osteosarcoma.

w1079

POTENTIAL SENOLYTIC EFFECTS OF PARP1 INHIBITION ON HUMAN PLURIPOTENT STEM
CELLS

Chung, Chieh Ju, National Taiwan University, Taiwan

Tsai, Li-Kuang, Center for Advanced Models for Translational Sciences and Therapeutics,
University of Michigan Medical Center, USA

Keng, Min, Institute of Biotechnology, National Taiwan University, Taiwan

Xu, Jie, Center for Advanced Models for Translational Sciences and Therapeutics, University of
Michigan Medical Center, USA

Sung, Li-Ying, Institute of Biotechnology, National Taiwan University, Taiwan
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Telomeres are repetitive sequences located at the ends of chromosomes, protecting genomic
integrity. In most somatic cells where telomerase is inactive, telomeres shorten with each cell
replication. Critically short telomeres lead to proliferation arrest, senescence, or cell death.
Poly(ADP-ribose) polymerase 1 (PARP1) is a major sensor of DNA breaks and plays important
roles in DNA repair. In a previous study, we demonstrated that PARP1 inhibition elongated
telomeres in telomerase deficient human induced pluripotent stem cells (hiPSCs), implicating that
PARP1 inhibition mediated telomere elongation is not through the activation of telomerase. Here,
we hypothesize that PARP1 inhibition has senolytic effect, i.e., eliminating cells of shorter
telomeres, on hiPSCs, thus leading to the observed longer telomeres in surviving cells. In this
study, we treated wildtype hiPSCs with PARP1 inhibitor for three days. Our data showed that such
treatment did not activate telomerase activity, but significantly reduced the cells’ proliferation rate
and caused the S-phase arrestment. Markers of senescence, including P16, P21, and IL-6, are
upregulated, while the apoptosis-related marker BCL2 demonstrated a downregulation trend in the
inhibitor treated cells. Importantly, the telomere lengths are longer after the inhibitor treatment.
These data suggest that PARP1 inhibition may selectively eliminate cells with critically short
telomeres.

Funding Source: National Science and Technology Council, Taipei, Taiwan, R.O.C. Grant number
NSTC 113-2313-B-002-011.

W1081

REGIONALIZATION OF THE ESOPHAGEAL EPITHELIUM
Yang, Wei, Karolinska Institutet, Sweden
Genander, Maria, Karolinska Institutet, Sweden

The basal cells of the esophageal epithelium have traditionally been considered a homogeneous
population. However, work from our group suggest that organoid forming efficiency as well as
ability to generate basal clones in vivo differ along the proximal-distal esophageal axis. Combining
single-cell sequencing with spatial transcriptomics, we identified location-specific differences in the
transcriptome of proximal and distal basal cells. In addition, the distal esophageal epithelium
displayed circumferential transcriptional heterogeneity, correlating to the folding of the esophageal
tube. To validate these findings, we employ two Cre-dependent reporter mouse lines that
selectively mark either folded or extended distal epithelial regions. Genetic labeling and tracing of
basal cells in folds and extensions will reveal differences in progenitor cell behavior in vivo.
Additionally, our spatial transciptomics characterization allowed us to map back specific
subpopulation of fibroblasts to esophageal cross sections, identifying region-specific fibroblast-
epithelial basal cell interactions. Bioinformatic analysis revealed local differences in predicted
fibroblast-basal cell signaling, with Wnt and TGF-$ pathway activity enriched in extended regions.
These findings provide new insights into the spatial regulation of progenitor cell behavior in the
esophageal epithelium.

w1083

SINGLE-CELL ANALYSIS REVEAL KEY PLAYERS IN TRANSFORMATIONS OF
MESENCHYMAL STROMAL CELLS INTO CANCER-ASSOCIATED FIBROBLASTS AND
METASTATIC-ASSOCIATED FIBROBLASTS IN THE BREAST CANCER
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El-Badri, Nagwa, Biomedical Science, Zewail City of Science and Technology, Egypt
Mohamed, Alaa, Zewail City of Science and Technology, Egypt

Shouman, Shaimaa, Zewail City of Science and Technology, Egypt

Badr, Eman, Zewail City of Science and Technology, Egypt

EIBadri, Nagwa, Zewail City of Science and Technology, Egypt

Breast cancer is a leading cause of mortality in adult women, particularly when it metastasises.
Cancer-associated fibroblast (CAF) in the tumor microenvironment (TME) significantly influences
cancer spread and metastasis. CAF originate from fibroblasts and mesenchymal stromal cells
(MSCs) within the TME and transform into metastatic-associated fibroblasts (MAFs). Research on
CAFs often focuses on MSC behavior at the primary tumor sites post-stimulus, and few studies
evaluate their fate and roles at the metastatic sites. By utilizing single-cell RNA sequencing (SC-
RNA seq.) data of human breast cancer, we aim to clarify the pathways underlying the conversion
of MSCs to CAFs and CAFs into MAFs. Data from primary breast cancer and secondary lymph
node metastatic patients were retrieved and analysed from the GEO dataset. Clustering and
annotation were performed to identify MSCs, CAFs, and MAFs in both primary and secondary
tumor sites. Our data show that inflammatory CAFs (iCAFs) and matrix CAFs (mCAFs) were the
predominant subtypes at the metastatic site. Trajectory analysis pinpointed perivascular MSCs
(pPMSCs) as the origin of both iCAFs and myofibroblastic CAFs (myoCAFs). Following cell-cell
interaction analysis, the receptor-antigen interactions within the TME were anticipated. Upon
performing a pseudo-bulk differential expression analysis, two metastatic biomarkers (NPY1R and
CCDC102B) were shown to be exclusively expressed by inflammatory MAFs (iMAFs), implying
potential targets for inhibiting breast cancer metastasis. Our data identify novel targets that may
impede the conversion of MSCs into CAFs and CAFs into MAFs, which potentially impacts breast
cancer diagnosis, prognosis, and treatment strategies.

Funding Source: Grant #46721 from the Egyptian Science and Technology Development Fund,
Cairo, Egypt.

w1085

STRETCHING IN STEM CELL GYM MODULATES MITOCHONDRIAL DYNAMICS AND
ENERGY METABOLISM TO INDUCE SMOOTH MUSCLE DIFFERENTIATION IN
MESENCHYMAL STEM CELLS

Zheng, Lisha, China

Liu, Yu, Beihang University, China

Wang, Ziyi, Beihang UniversityChina

Na, Jing, Beihang University, China

Chen, Xinyuan, Beihang University, China

Yang, Zhijie, Beihang University, China

Fan, Yubo, Beihang University, China

The smooth muscle cells (SMCs) located in the vascular media layer are continuously subjected to
cyclic stretching perpendicular to the vessel wall and play a crucial role in vascular wall remodeling
and blood pressure regulation. Construction of bioengineered blood vessels requires regeneration
of functional SMC layer to withstand the different magnitudes of blood pressure. However, the
quantity of SMCs isolated from natural vessels is insufficient, and their proliferative capacity is
limited. Mesenchymal stem cells (MSCs) are promising tools to differentiate into SMCs. We are
inspired by the notion that stretching exercises in gyms can stimulate muscle cell metabolism,
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improve muscle contractility, and thereby accelerating muscle repair processes. Therefore, we
design a stem cell stretching program, like training the stem cell in the gym, which induces the
expression of SMC markers a-SMA and SM22 in MSCs. These cells exhibited contractile ability in
vitro and facilitated vascular structure formation in the Matrigel plug assay in vivo. The contraction
of SMCs requires remodeling of their energy metabolism. However, the underlying mechanism
remains to be revealed. Our study shows that stretch training promotes glycolysis, oxidative
phosphorylation, and mitochondrial fusion, thereby contributing to MSCs differentiation. Yes-
associated protein (YAP) affects mitochondrial dynamics, oxidative phosphorylation, and glycolysis
to regulate stretch-mediated differentiation into SMCs. Additionally, Piezo-type mechanosensitive
ion channel component 1 (Piezo1) impacts energy metabolism and MSCs differentiation by
regulating intracellular Ca2+ levels and YAP nuclear localization. Therefore, our findings indicate
that YAP can integrate stretch force and energy metabolism signals to regulate the differentiation
of MSCs into SMCs. It provides a scientific foundation for future vascular tissue engineering with
MSCs.

Funding Source: BNSF [L242125, L234072, L242042]. National Natural Science Foundation of
China [ 32171310, 12472315, U20A20390, 12332019]; The Fundamental Research Funds for the
Central Universities.SKLOD20240F01.

w1087

THBS1+ MONOCYTIC MYELOID-DERIVED SUPPRESSOR CELLS THAT TRIGGER CD8+ T
CELL EXCLUSION AND DYSFUNCTION IN CTNNB1-MUTATED HCC

Yu, Huajian, The University of Hong Kong, Hong Kong

Chen, Yizhen, Department of Computer Science and Engineering, The Chinese University of Hong
Kong, Hong Kong SAR, China

Wong, Tin Lok, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of
Hong Kong, Hong Kong SAR, China

Ng, Johnson, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of
Hong Kong, Hong Kong SAR, China

Cui, Yalu, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of Hong
Kong, Hong Kong SAR, China

Wu, Rafter, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of
Hong Kong, Hong Kong SAR, China

Huang, Yinjia, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of
Hong Kong, Hong Kong SAR, China

Teo, Jia Ming Nickolas, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The
University of Hong Kong, Hong Kong SAR, China

Xue, Ruidong, Yunnan Baiyao International Medical Research Center, Peking University, China
Yip, Kevin, Sanford Burnham Prebys Medical Discovery Institute, USA

Yun, Jingping, Department of Pathology, Sun Yat-Sen University Cancer Center, China

Ling, Guang Sheng, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The
University of Hong Kong, Hong Kong SAR, China

Ma, Stephanie, School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of
Hong Kong, Hong Kong SAR, China

Despite the increasing use of immune-checkpoint blockade (ICB) as standard care in

hepatocellular carcinoma (HCC), the multifaceted heterogeneity of HCC and its diverse immune
microenvironment remain major challenges to the efficacy of ICB, with the treatment benefiting only
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a minority of HCC patients. CTNNB1 mutations, the most common driver mutations in HCC, play a
crucial role in regulating cancer cell plasticity, tumor progression, and drug resistance. Recent
findings have also highlighted the link between CTNNB1 and T cell exclusion and as a
consequence poor ICB response. Our current analysis of public human HCC patient data unveiled
distinct immune profiles between CTNNB1-mutated and non-CTNNB1-mutated patients. Through
comparing clinically relevant murine models of CTNNB1-mutated and non-CTNNB1-mutated HCC,
we observed that CTNNB1-mutated tumors exhibit enhanced B-catenin activation, reduced CD8+ T
cell infiltration, and their compromised mobility and proliferation capabilities as compared to non-
CTNNB1-mutated tumors. scRNA-seq analysis of these mouse tumors also demonstrated a
decrease in effector CD8+ T cells and an increase in monocyte population in CTNNB1 mutation-
driven HCCs. Notably, these enriched monocytes expressed signatures of classical monocytes and
displayed elevated levels of THBS1 in CTNNB1-mutated HCC, showcasing immunosuppressive
characteristics. The enrichment of monocytes was likewise consistently observed in CTNNB1-
mutated HCC patients. A high THBS1+ monocytic myeloid-derived suppressor cell (MMDSC)
signature not only predicted poor survival and correlated positively with advanced tumor stages but
also indicated a poor response to ICB in CTNNB1-mutated HCC patients. In summary, the
presence of THBS1+ monocyte-like cells emerges as a promising predictive marker for
immunotherapy response in CTNNB1-mutated HCC patients, offering valuable insights for future
therapeutic strategies.

Funding Source: RGC Research Fellow Scheme RGC Research Impact Fund (R7022-20) RGC
Theme-Based Research Scheme (T12-705-24-R).

w1089

THE SYNERGISTIC RELATIONSHIP BETWEEN ORAL AND TONSILLAR MICROBIOMES AND
THEIR ROLE IN PEDIATRIC TONSILLAR HYPERTROPHY
Choi, Da Hyeon, Korea Institute of Toxicology, Korea

Park, Jiwon, Chungbuk National University, Korea

Lee, Kyeong Eun, Chungbuk National University, Korea
Kim, Jeong Eun, Chungbuk National University, Korea

Cho, Min Kyung, Korea Institute of Toxicology, Korea

Jang, Min Seong, Korea Institute of Toxicology, Korea

Lee, Won Hee, MDHD, Korea

Koo, Bon Seok, Chungnam National University, Korea
Chang, Jae Won, Chungnam National University, Korea
Park, Yoon Shin, Chungbuk National University, Korea

Oral microbes can spread throughout the gastrointestinal system and are linked to multiple
diseases. This study analyzed the microbial communities in the saliva and tonsils of Korean
children undergoing tonsillectomy due to tonsil hyperplasia (n = 29) using 16S rRNA gene
sequencing. The microbial communities of saliva and tonsils showed high similarities. Treponema,
the causative bacterium of periodontitis, had a significant positive correlation in both saliva and
tonsils. Prevotella in saliva and Alloprevotella in tonsils were negatively correlated, while
Treponema 2 showed a strong positive correlation. Additionally, the study evaluated the correlation
between the tonsil microbiome and tonsillar hypertrophy. Children with obesity and tonsillar
hypertrophy had similar microbiome compositions. Obesity and tonsillar hypertrophy demonstrated
a strong correlation with the Proteobacteria to Firmicutes ratio, and alanine aminotransferase levels
increased with obesity and tonsillar hypertrophy, indicating a possible association of the tonsil
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microbiome with liver metabolism. These findings highlight the significance of the tonsil microbiome
and suggest the need for tonsil regulation, particularly during childhood.

Funding Source: This study was supported by the Basic Science Research Program through the
National Research Foundation of Korea (NRF) funded by the Ministry of Science, ICT and Future
Planning (RS-2023-00210100).

TRACK: DISEASE MODELING AND DRUG DISCOVERY (DMDD)

W1091

A VERSATILE TOOLBOX OF HUMAN IPSC-DERIVED MICROGLIA FOR DISEASE
MODELLING, CRISPR SCREENS AND MULTICELLULAR IN VITRO MODELS FOR
NEURODEGENERATION DRUG DISCOVERY

Northeast, Rebecca, Bit Bio Ltd., UK

Microglia, the resident macrophages of the brain, are essential for neural homeostasis, regulating
neurogenesis, synaptic remodelling, and serving as first responders to injury or infection.
Dysregulated microglial function is implicated in neurodegenerative diseases such as Alzheimer’s
disease (AD). Despite their critical role in disease progression, existing in vitro models fail to
replicate the complexity of microglia, limiting advances in drug discovery. Therefore, new tools are
needed to model disease, generate gene knockouts, and track cellular responses in co-culture
systems. In this study, we used opti-ox™, a deterministic cell programming technology, to generate
scalable human-induced pluripotent stem cell (hiPSC)-derived microglia from both male and female
genetic backgrounds. These derived microglia express key markers, including CD45, P2RY 12,
CD11b, CD14, IBA1, and TREMZ2, and exhibit robust phagocytic activity, uptaking pHrodo labelled
BioParticles and Amyloid-beta1-42 as well as pro-inflammatory cytokine secretion, with distinct
responses based on genetic background. To advance AD modelling, we engineered hiPSC-
derived microglia with AD-relevant mutations, such as TREM2 (R47H) and APOE (C112R), known
to alter microglial function. In response to the time-intensive nature of CRISPR-compatible cell line
development, we created CRISPRko-Ready ioMicroglia, which constitutively express Cas9,
enabling high-throughput CRISPR screening and reducing workflow duration from months to days.
Proof-of-concept experiments in these cells demonstrated efficient single-gene knockouts and
successful pooled CRISPR screens. Additionally, we generated GFP-expressing ioMicroglia for
live-cell imaging, antibody-free sorting, and tracking of the cells within complex multicellular
neurobiology co-culture systems. Our cells were benchmarked against the HMC3 immortalised cell
line, and exhibited superior phenotypic and functional characteristics, including more accurate
gene expression profiles, enhanced phagocytosis and expression of key microglial markers. Our
model offers a physiologically relevant tool for investigating AD mechanisms, providing critical
advancements for drug discovery and neurodegeneration research.

w1093
ENGINEERED NEURAL STEM CELL-DERIVED EXTRACELLULAR VESICLES DELIVERING

WNT7A-K190A: A NOVEL THERAPEUTIC PLATFORM FOR BLOOD-BRAIN BARRIER
RESTORATION
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Li, Tianwen, Neurosurgery Department, Fudan University, China
Wang, Peng, Huashan Hospital, Fudan University, China
Zhu, Jianhong, Neurosurgery Department, Huashan Hospital, Fudan University, China

The blood—brain barrier (BBB), a highly specialized neurovascular structure indispensable for
preserving cerebral homeostasis, exhibits significant impairment across diverse neurological
pathologies; however, its therapeutic targeting persists as a formidable challenge due to the
inherent complexity of its multicellular architecture and dynamic regulatory networks. Although the
Whnt/B-catenin signaling pathway orchestrates the development and maintenance of the BBB, the
clinical translation of Wnt-based interventions remains elusive. To overcome these limitations, we
engineered a neural stem cell-derived extracellular vesicle (EVs-NSC) platform functionalized with
Wnt7a-K190A—an engineered BBB-tropic ligand (designated EVs-WK). In vitro mechanistic
studies demonstrated that EVs-WK had three main effects: they enhanced BBB integrity, promoted
synaptogenesis through B-catenin-mediated reinforcement, and suppressed neurotoxic activation
of astrocytes by preserving EV-embedded miR-124-3p. In murine intracerebral hemorrhage (ICH)
models, administering EVs-WK significantly reduced hematoma expansion and accelerated motor
recovery. Cross-species validation using humanized EVs (hEVs-WK) confirmed the conserved
therapeutic efficacy of this approach, as shown by the mitigation of LPS-induced barrier
dysfunction and downregulation of inflammatory pathways. Overall, this modular EV platform
combines BBB restoration with neurovascular unit repair, thus overcoming critical translational
barriers in neurological therapeutics through targeted-controlled activation of Wnt signaling.

Funding Source: This work was supported by grants from the Ministry of Science and Technology
of China (2018YFA0107900, 92168103, 32171417, 82001140, 2019CXJQ01, 2023TQ0072, and
2023M740676), the National Natural Science Foundation of China.

W1095

PAEONIFLORIN COMBINED WITH NEURAL STEM CELL TRANSPLANTATION FOR
PARKINSON'S DISEASE: SYNERGISTIC EFFECTS OF CELL THERAPY AND INFLAMMATION
REGULATION

Peng, Shijun, Peking University People's Hospital, China

Wang, Le Peng, Peking University People's Hospital, China

Ou, Yangjia, Neurology, Peking University People's Hospital, China

Liu, Ruen, Neurology, Peking University People's Hospital, China

This study investigates the therapeutic potential of combining paeoniflorin (PF), a neuroprotective
and anti-inflammatory compound derived from traditional Chinese medicine, with neural stem cell
(NSC) transplantation for Parkinson's disease (PD) treatment. PD, characterized by progressive
dopaminergic neuron loss in the substantia nigra, lacks therapies that modify disease progression.
While NSC transplantation aims to replace degenerated neurons, its efficacy is limited by
inflammatory microenvironments that impair graft survival and differentiation. In vitro, embryonic rat
midbrain-derived NSCs differentiated into functional dopaminergic neurons. PF pretreatment
significantly enhanced neuronal viability under inflammatory stress, suppressed pro-inflammatory
cytokine release, and inhibited key inflammatory signaling pathways (TLR4/MYD88/NF-kB and
NLRP3 inflammasome). In vivo, PF co-administered with NSCs in a neurotoxin-induced PD model
markedly improved striatal dopaminergic neuron survival compared to NSC-only transplantation,
while concurrently reducing neuroinflammation. These findings demonstrate that PF synergizes
with NSC therapy by mitigating inflammatory damage and enhancing graft survival and maturation.
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The study establishes a novel combinatorial strategy that addresses critical barriers in PD cell
therapy, offering a promising translational approach to slow disease progression through dual
neuroprotection and immunomodulation.

W1097

ANGIOGENESIS PROVIDES A FUNDAMENTAL SUPPORT FOR HOMING OF EXOGENOUSLY
INFUSED ALLOGENEIC AD-MSCS TO THE INJURED BRAIN TISSUE POST ACUTE
ISCHEMIC STROKE

Zuo, Xiao, Tasly Group, China

Jin, Xin, Tasly Group, China

Zhang, Yaya, Tasly Group, China

Zhu, Ping, Tasly Group, China

Li, Luli, Tasly Group, China

Wang, Ning, Tasly Group, China

Guo, Baojie, Tasly Group, China

Kang, Y. James, Tasly Group, China

Mesenchymal stromal cells (MSCs) are mainstay of cell therapy for currently unmet disease
conditions. MSCs need homing to the injured tissue in order to promote tissue regeneration.
However, the mechanism by which MSCs home to their action site remains elusive. This study was
undertaken to specifically address this fundamental issue for MSCs clinical application. Rats were
subjected to a permanent middle cerebral artery occlusion (pPMCAOQ) surgery to produce an acute
ischemic brain iry. Allogeneic AD-MSCs were infused via tail vein at 6, 24, or 36 hrs post the
pMCAO surgery. The best recovery of brain structure and function, as judged by balance beam
test, left forelimb placement test and 2,3,5-triphenyltetrazolium chloride (TTC) staining of injured
brain tissue, from the acute ischemia was found at the time of AD-MSCs administration at 24 or 36
hrs, not 6 hrs, post the surgery. This time period was well correlated with the peak time period of
self-defense motivated angiogenesis in the injured brain tissue, as determined by co-staining of
CD31 and BrdU. The infused AD-MSCs were found to be condensed in the highly angiogenesis
area. In this area, AD-MSCs were colocalized with newly generated vascular endothelial cells.
Prevention of endothelial cell regeneration blocked the homing of AD-MSCs to the injured brain
tissue and diminished the therapeutic effect of AD-MSCs on acute ischemic stroke. This study thus
confirmed that the therapeutic efficacy of MSCs depends on the homing of these cells to the
injured site, and found that MSCs homing is angiogenesis-dependent. Therefore, promotion of
angiogenesis prior to MSCs administration would significantly enhance the efficacy of MSC
therapy.

w1099

COLLAGEN MATRIX IMPROVES CARDIOMYOCYTE CONTRACTILITY AND MATURITY
COMPARED TO FIBRIN IN 3D ENGINEERED HIPSC CARDIAC TISSUE STRIPS
Karunaratne, Isuru K., Novoheart, Medera Biopharm, USA

Breniere-Letuffe, David, Ming Wai Lau Center for Reparative Medicine, Karolinska Institutet,
Sweden
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Cheng, Shangli, Ming Wai Lau Center for Reparative Medicine, Karolinska Institutet, Sweden
Mak, Erica, Novoheart, Medera Biopharm, USA
Wong, Andy, Novoheart, Medera Biopharm, USA
Tong, Athena, Novoheart, Medera Biopharm, USA
Merz, Simon, Miltenyi Biotech, Germany

Shipp, JD, Miltenyi Biotech, Germany

Roccanova, Rachel, Miltenyi Biotech, Germany
Kern, Kyle, Miltenyi Biotech, Germany

Roberts, Erin, Novoheart, Medera Biopharm, USA
Costa, Kevin, Novoheart, Medera Biopharm, USA
Lieu, Deborah, Novoheart, Medera Biopharm, USA
Li, Ronald, Novoheart, Medera Biopharm, USA

Human ventricular cardiac tissue strips (hvCTS), composed of pluripotent stem cell-derived
cardiomyocytes (hPSC-CMs) in a 3D hydrogel matrix, provide in vitro human models for preclinical
drug screening. Although collagen and fibrin are common hydrogels for cardiac tissue engineering,
a quantitative comparison of these matrix materials has not been systematically examined. This
study aims to compare the effects of collagen vs. fibrin matrix on hvCTS structure and the
contractility and phenotype of the resident hPSC-cCMs. hvCTS fabricated using hPSC-CMs mixed
with either a collagen type | (COL) or fibrin (FIB) hydrogel base were measured for contractility and
excitation threshold from day 7-14 post-fabrication using an automated screening system.
Developed force and maximum capture frequency were significantly higher, whereas passive
tension and excitation threshold were significantly lower, for COL-hvCTS compared to FIB-hvCTS.
The contraction rise time for COL-hvCTS was significantly shorter than FIB-hvCTS. The inotropic
dose responses to isoprenaline and nifedipine were comparable for both hvCTS types when
developed force was normalized to baseline. Gene ontology enrichment analysis of single cell-
RNAseq data revealed that pathways related to oxidative metabolism were over-represented in
COL-hvCTS, whereas pathways related to motility and adhesion were over-represented in FIB-
hvCTS. Scanning electron microscopy (SEM) revealed a larger pore size distribution in the cell-free
COL than the FIB matrix material, which is consistent with significantly faster medium permeation
through COL- compared to FIB-layered Transwell plates. Hence, our results suggest hPSC-CMs in
COL-hvCTS exhibit improved contractility and electrical coupling and are developmentally more
mature compared to FIB-hvCTS. The superior contractility and maturity in COL-hvCTS could be
attributable to the larger pore size and enhanced permeability in the collagen hydrogel base,
facilitating nutrient diffusion and cell connectivity in hPSC-CMs. Such COL-hvCTS, with improved
tissue contractility and maturity, could offer enhanced sensitivity for drug screening and disease
modeling applications and to accelerate translation to clinical trials as our group has previously
shown.

w1101

DISENTANGLING NETWORK DYSFUNCTION PHENOTYPES IN LITHIUM-RESPONSIVE
BIPOLAR DISORDER AND SCHIZOPHRENIA

Vasishth, Maya Nicole, Biomedical Science, UCSD, USA

Alvarado, Asuka, Sanford Burham Prebys, USA

Grimmig, Beth, UCSD, USA

Pernia, Cameron, Sanford Burham Prebys, USA

Ghosh, Nirmalya, India Institute of Technology, India
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Nuryyev, Ruslan, Sanford Burham Prebys, USA
Snyder, Evan, Sanford Burham Prebys, USA

Our lab has shown that the post translational modification of Collapsin Response Mediator Protein
2 (CRMP2), a cytoskeleton modulator that serves as a master regulator of neural network
formation and function, is dysregulated in both schizophrenia (SZ) and lithium-responsive bipolar
disorder (LiR-BPD). CRMP2 activity, pivotal to dendrite morphometrics and function, is dependent
on its phosphorylation state, which, under normal circumstances, is in dynamic equilibrium.
Increasingly, researchers are identifying large-scale brain network dysfunction in psychiatric
disorders like these with neurocognitive symptoms which may contribute to the complex
symptomatology. SZ is a debilitating mental disorder characterized by disruptions in thought
processes, perception, emotional responsiveness, and social interactions. BPD is a chronic mental
disorder characterized by oscillations between depressive and manic episodes. Both SZ and BPD
patients have an elevated risk for premature mortality. By differentiating LiR-BPD and SZ patient
induced pluripotent stem cells (iPSC) into cortical neurons, our lab has identified imbalances
between phosphorylated (inactive) and non-phosphorylated (active) CRMP2 and found that this
imbalance promotes neuronal hypersynchrony. This leads to neural network hypofunction by
promoting overly-synchronous circuits and impairing the transfer of patterned information. We have
shown elevated active CRMP2 and reduced total CRMP2 in SZ relative to healthy patients. In
contrast, in LiR-BPD, we have seen elevated inactive CRMP2, an imbalance that was normalized
by lithium treatment. Elevated active CRMP2 was associated with hypoactive neural networks
while elevated inactive CRMP2 was associated with hyperactive neural networks in calcium
imaging and microelectrode array. Interestingly, both conditions exhibited hypersynchrony. As the
final pathway of many neurocognitive disorders is neural network dysfunction that results from the
linking of hypofunctioning neurons, CRMP2 may be a feasible drug target for improving network
function. Elucidating how CRMP2 regulates the molecular machinery underlying network
dysfunction may unlock powerful alternatives to treat network hypofunction across neurocognitive
disorders.

Funding Source: This research was funded by the Pharmacological Sciences T32 Training Grant.

w1103

MODELLING INJURY SPECIFIC LUNG REPAIR USING HIPSC-DERIVED IMMUNE
COMPETENT ALVEOLAR ORGANOIDS

Hannan, Nicholas Ray-Francis, Biodiscovery Institute, University of Nottingham, UK
Sainz, Carlos, University of Nottingham, UK

Aziz, Rizal, University of Nottingham, UK

Valverde, Ana, University of Nottingham, UK

Reed, Liam, University of Nottingham, UK

Ocana, Sara, University of Nottingham, UK

Tatler, Amanda, University of Nottingham, UK

Lung alveoli are comprised of two epithelial cell types; Type | alveolar epithelial cells (AT1s) that
facilitate gas exchange, and type Il alveolar epithelial cells (AT2s), a progenitor cell that secretes
pulmonary surfactant and is responsible for alveolar homeostasis and wound repair. In response to
normal cell turnover, AT2s can self-renew, or differentiate in AT1s to restore normal epithelial cell
composition. In response to acute injury, AT2s also have the capacity to dedifferentiate into basal
cells to facilitate more wide-spread tissue repair. Alveolar regeneration and repair is a tightly
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controlled process involving interactions with stromal, endothelial and immune cells. During chronic
injury, mechanisms of alveolar wound repair can become dysregulated leading to the appearance
of aberrant basaloid cells, myofibroblasts and pro-inflammatory immune cells that collectively
cause inflammation, fibrosis and a failure to re-establish normal alveolar epithelial composition and
architecture resulting in functional decline. The mechanisms driving this dysregulated wound
healing are not well understood. Here we have developed hIPSC-derived immune competent
alveolar organoids that contain AT2s, macrophages, fibroblasts, endothelial and dendritic cells to
better understand mechanisms of normal and pathogenic wound healing. Using scRNA-seq and
models representative of normal homeostasis, acute (particulate matter exposure) and chronic
(pulmonary fibrosis) injury we identify signatures of normal and pathogenic wound healing,
including the production of basal cells, myofibroblasts, M1 & M2 polarised macrophages and rare
aberrant basaloid cells. These different cell types appear in an injury dependant manner, confirmed
via mapping to the human lung cell atlas, reflecting known repair mechanisms in the lung, as well
as associated gene expression, cell-signalling and inflammatory cytokine profiles. Additional
analysis such as cell-cell interactions and disease ontology further confirm that our models
replicate alveolar disease and wound repair. Our approach provide new opportunities to
understand mechanisms driving normal and pathogenic wound repair and identify novel
interventions that may reduce the impact of respiratory disease.

Funding Source: MRC, NC3Rs.

W1105

ORGANOID FIBROSIS MODEL: ACCELERATING THE RESEARCH AND DEVELOPMENT OF
THERAPEUTICS FOR FIBROTIC DISEASES

Zheng, Lu, Novoprotein Scientific Inc., China

Zhang, Ruihuan, Novoprotein Scientific Inc., China

Organoids are structures comprised of multiple cell types that are spatially organized similarly to an
organ and recapitulate at least some specific organ functions. Several types of organoids have
been described, derived both from adult tissue and from pluripotent stem cells. This technology will
likely have a major impact on the study of developmental biology, organ physiology and function,
and disease modeling. The lung bud organoid (LBO) model described in the current protocol
displays branching morphogenesis, proximodistal specification and evidence of early
alveologenesis both in vivo and in vitro. Their development reaches a stage equivalent to the
second trimester of human development. LBO-derived branching structures in Matrigel contain
type 2 alveolar epithelial cells (AT2) with abundant lamellar bodies. Pulmonary fibrosis model can
be induced by bleomycin treatment. The LBOs generated by this study therefore fulfill the definition
of true organoids, and will be useful for studying human lung development and potentially for
modeling human lung disease.

Funding Source: Novoprotein Scientific Inc.

w1107
RECAPITULATING HEREDITARY ANGIOEDEMA USING A PERSONALIZED EXPANDED

POTENTIAL STEM CELL (EPSC) PLATFORM: DEMONSTRATING SIGNALS OF LIVER
DISEASE AMONG HEPATOCYTES DIFFERENTIATED FROM PATIENT EPSC
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Liu, Xueyan, CTSCB, China

Hereditary angioedema (HAE) is mostly caused by deficiency or dysfunction of C1-esterase
inhibitor (C1-INH), caused by the mutations of SERPING1 — which is predominantly expressed in
hepatocytes. The exact pathomechanism of SERPING1 mutations has not been fully elucidated,
and previous studies have primarily focused only on circulating C1-INH. Evidence showed HAE to
be more of a metabolic liver disorder, but studies on patient hepatocytes have been limited by
difficulty in acquiring relevant samples. In this study, we utilized our expanded stem cell (EPSC)
platform to derive hepatocytes from individual HAE patients with different type | or type Il HAE
mutations. Using this personalized disease model, we found patient EPSCs showed comparable
pluripotency and trilineage differentiation capability as healthy controls. All EPSCs could be further
differentiated into hepatocytes which showed typical polygonal and binuclear hepatic
characteristics and expressed critical hepatocyte markers. However, patient EPSC-derived
hepatocytes showed morphological abnormalities compared to controls, including ballooning,
displaced nuclei, lipid deposition, and other apoptosis-like features. Hepatocytes from type | HAE
patients demonstrated < 50% expression of SERPING1 at both RNA and protein levels, while
those from type Il HAE patients showed equal expression, compared to controls. Furthermore,
patient-derived hepatocytes demonstrated retention of C1-INH within the cytoplasm, significantly
more in type Il than type | patients. Moreover, bulk RNA sequencing showed that patient-derived
hepatocytes significantly upregulate collagen-containing extracellular matrix and ZFP41, common
hallmarks of chronic liver disease and hepatocellular carcinoma. At last, repaired patient EPSC-
derived hepatocytes showed normalized expression and secretion of SERPING1 together with a
decrease of ZFP41 and amelioration of fibrosis. In conclusion, our patient EPSC-derived
hepatocytes were able to accurately model SERPING1 dysfunction and we confirmed that HAE is
indeed a metabolic liver disorder — with hepatocytes demonstrating retention of C1-INH in their
cytoplasm and expression of markers typical of chronic liver disease. Furthermore, we showed the
possibility of curing the disease by genetic editing.

w1109

CHARACTERIZATION AND VALIDATION OF HUMAN IPSC-DERIVED NOCICEPTORS FOR
PAIN MODELING

Kong, Linghai, BrainXell, Inc., USA

Lawson, Jennifer, Application, BrainXell, USA

Seo, Jeong, Research and Development, BrainXell, USA
Li, Wen, Research and Development, BrainXell, USA

Xu, Kaiping, Quality Control, BrainXell, USA

Janke, Kayla, Research and Development, BrainXell, USA
Hjelmhaug, Julie, Production, BrainXell, USA

Held, Dustie, Production, BrainXell, USA

Perry, Caitlin, Quality Control, BrainXell, USA

Johnson, Alyssa, Quality Control, BrainXell, USA

Sahin, Semra, Application, BrainXell, USA

Chronic pain is a leading health crisis linked to reduced quality of life, mental disorders, opioid
dependence, and suicide. Despite its prevalence, effective long-term therapeutic options remain
elusive, as prolonged opioid treatments are highly addictive and often fatal. Preclinical drug
screenings using animal models lead to high clinical trial failure rates due to genomic differences
between animal and human tissues. Although human cadaver tissue offers some advantages, the
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limited availability and viability restrict its use. As such, human induced pluripotent stem cells
(hiPSCs) and the derivatives present a scalable, physiologically relevant alternative. In this study,
we developed a robust method to differentiate hiPSCs into nociceptors (NOCs) that are highly pure
and functionally mature. Immunocytochemistry reveals that the cultures are >95% positive for
Peripherin and B-Ill Tubulin, >80% positive for Brn3A, and >90% positive for NaV1.7 and NaV1.8.
Electrophysiological characterization using multi-electrode arrays (MEAs) demonstrates that these
NOCs are spontaneously active by day 14 and reach a stable baseline by day 25, achieving 95%
active electrode yield (AEY). Functionally, these NOCs exhibit a significant increase in mean firing
rate (MFR) and AEY in response to capsaicin (TRPV1 agonist, 100 nM and 67 nM). Conversely,
both MFR and AEY significantly decrease in response to Huwentoxin (NaV1.7 inhibitor, 30 nM) and
A803467 (NaV1.8 inhibitor, 300 nM and 150 nM). These findings demonstrate that our hiPSC-
derived nociceptors are a powerful and physiologically relevant model for nociception research.
Their scalability, high purity, and rapid maturation make them an ideal candidate for integration into
high-throughput screening platforms, advancing the discovery and development of novel
analgesics.

Funding Source: BrainXell.

W1111

CHOROID PLEXUS ORGANOIDS AS A MODEL FOR INVESTIGATING GLUCOSE
TRANSPORT IN GLUT1 DEFICIENCY SYNDROME

Tripathi, Rekha, Department of Nanobiotechnology, KTH, Royal Institute of Technology, Sweden
Ceballos-Torres, A., Division of Nanobiotechnology, Department of Protein Science, KTH Royal
Institute of Technology, ScilifeLab, Sweden, KTH Royal Institute of Technology, Sweden

Wu, Tingting, AIMES Center for the Advancement of Integrated Medical and Engineering Sciences,
Department of Neuroscience, Karolinska Institute, Sweden

Ygberg, Sofia, Centre for Inherited Metabolic Diseases, Karolinska Institute, Karolinska University
Hospital, Sweden

Wedell, Anna, Centre for Inherited Metabolic Diseases, Karolinska University Hospital, Sweden
Wredenberg, Anna, Medical Biochemistry and Biophysics, Karolinska Institute, Sweden

Herland, Anna, Department of Protein Science at KTH Royal Institute of Technology, KTH Royal
Institute of Technology, Sweden

Glucose is the primary energy source for the brain, transported via solute carrier transporter family
members. SLC2A1 (GLUT1) is a crucial glucose transporter at the blood-brain barrier (BBB) and
cerebrospinal fluid-blood-brain barrier (CSF-BBB), facilitating glucose uptake into the brain and
cerebrospinal fluid (CSF). GLUT1 plays a critical role in maintaining glucose homeostasis within
the CSF, ensuring adequate energy supply to the brain. Mutations in SLC2A1 cause GLUT1
Deficiency Syndrome (GLUT1DS), leading to seizures, microcephaly, and other neurological
symptoms. The standard treatment, a ketogenic diet, has limited efficacy and long-term adverse
effects, necessitating alternative therapeutic approaches. This study aims to develop a choroid
plexus organoid model to investigate glucose transport in GLUT1DS. We generated choroid plexus
organoids from patient-derived GLUT1DS iPSCs and an isogenic corrected control. Organoids
were characterized by morphological and metabolic differences using biochemical assays, glucose
uptake studies, and omics-based analyses. GLUT1DS choroid plexus organoids exhibited early
cyst formation, reduced cerebrospinal fluid (CSF) production, and lower glucose levels compared
to isogenic controls. Metabolic profiling confirmed altered glucose metabolism, which will be further
validated using *C-glucose uptake assays. Our study establishes a clinically relevant choroid
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plexus organoid model to investigate glucose transport deficits in GLUT1DS. This model provides a
platform for mechanistic studies, offering new insights into therapeutic strategies for GLUT1DS.

Funding Source: Wallenberg Academy Fellow grant, RED Postdoctoral Fellowships — SciLifeLab
Campus Solna, Stockholm, Sweden.

w1113

CRISPR-ENHANCED IPSC DIFFERENTIATION AND ENRICHMENT FOR THE ASSEMBLY OF
NOVEL BIOPRINTED RETINAL MODELS IN AMD RESEARCH

Plaza Reyes, Alvaro, CABIMER, Fundacién Publica Andaluza Progreso Y Salud, Spain

Diaz Corrales, Francisco, CABIMER, Fundacién Publica Andaluza Progreso y Salud, Spain

de la Cerda, Berta, CABIMER, Fundacion Publica Andaluza Progreso y Salud, Spain

Dominici, Massimo, Dipartimento di Scienze Mediche e Chirurgiche Materno-Infantili e dell' Adulto,
UNIMORE, Italy

Ganzerli, Francesco, MAB, Tecnopolo Mario Veronesi, Italy

Valdés, Lourdes, CABIMER, Fundacion Publica Andaluza Progreso y Salud, Spain

Torres, Marta, CABIMER, Fundacién Publica Andaluza Progreso y Salud, Spain

Veronesi, Elena, MAB, Tecnopolo Mario Veronesi, Italy

Age-related macular degeneration (AMD) is a leading cause of vision loss, yet current preclinical
models fail to replicate the complexity of human retinal tissue. Traditional animal models and 2D in-
vitro cultures lack the spatial organization necessary for modeling key cellular interactions, limiting
their relevance for disease research and therapeutic screening. To address this, we have
developed a multilayered 3D bioprinted retinal model by integrating enriched retinal progenitor
populations into engineered constructs designed to mimic the human retina. We first established
iPSC reporter lines with fluorescent tags to track and purify photoreceptor and bipolar cell
progenitors, enabling the development of efficient cell purification strategies. These purified
progenitor cells were maintained in culture as retinal spheroids, preserving their viability and
differentiation potential until their use in bioprinting. Furthermore, we systematically tested various
bioink formulations incorporating biologically relevant components of the retinal extracellular matrix,
identifying an optimal composition that supports the structured deposition of retinal cells onto
mature retinal pigment epithelium (RPE). Using this optimized bioink and bioprinting parameters,
we successfully generated stable 3D scaffolds that remained intact for at least 20 days,
maintaining an overall cell viability of >70%. Retinal cells bioprinted on top of RPE demonstrated
superior survival, stable proliferation, and a more homogeneous distribution within the scaffold
compared to those printed directly onto plastic substrates. These results highlight the importance of
a biomimetic microenvironment in promoting the stability and functionality of bioprinted retinal
constructs. Future efforts will focus on incorporating additional neuronal layers, such as retinal
ganglion cells, enhancing synaptic connectivity, and integrating endothelial cells beneath the RPE
to model the blood-retinal barrier. This work establishes a robust foundation for the development of
physiologically relevant retinal models, providing a powerful tool for AMD research, drug discovery,
and preclinical testing.

Funding Source: This research was funded by the European Commission (HORIZON-MSCA-
2021-PF-01, iRETINA, Grant 101062218) and the Regional Government of Andalusia, Spain
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(I+D+i in Biomedicine and Health Sciences 2022, Project PI1-0044-2022).

w1115

ENGINEERING APPROACHES TO ENHANCE THE THERAPEUTIC POTENTIAL OF
EXTRACELLULAR VESICLES FROM MESENCHYMAL STEM CELLS

Le, Minh T.N., National University of Singapore, Singapore

Bui, Tri, Pharmacology, National University of Singapore, Singapore

Jay, Migara, Pharmacology, National University of Singapore, Singapore

Tran, Trinh, Pharmacology, National University of Singapore, Singapore

Nguyen, Khoi, College of Health Sciences, VinUni Vietnam, Vietnam

Gao, Chang, Pharmacology, National University of Singapore, Singapore

Yang, Mi, Pharmacology, National University of Singapore, Singapore

Bui, Van Anh, Pharmacology, National University of Singapore, Singapore

Extracellular vesicles (EVs) derived from mesenchymal stem cells (MSCs) hold great promise as
therapeutic agents due to their low immunogenicity and ability to deliver bioactive molecules.
However, the endogenous cargo of MSC EVs is not always sufficient to confer therapeutic effects.
Additional payloads and modifications may enhance the potency and specificity of MSC EVs,
allowing for effective therapeutic action at lower doses. In this study, we generated immortalized
MSCs from umbilical cord tissue and scaled up MSC culture using a 3D culture system with the
CelCradle® Benchtop Bioreactor. This system facilitates cell growth on macroporous carriers or
biomesh scaffolds suspended in a dynamic culture environment, enabling efficient cell attachment,
proliferation, and nutrient exchange. These optimized conditions support high-yield MSC
expansion and EV production. Among the three immortalized MSC lines evaluated, MSCs
expressing hTERT with P53 knockdown exhibited the highest MSC EV yield. We further tested
several methods for loading nucleic acids into MSC EVs and labeling the EVs with fluorescent
dyes. Our results demonstrated that REG1-mediated plasmid loading into MSC EVs enabled
successful delivery and gene expression. Additionally, MemGlow was identified as the most
effective fluorescent dye for labeling MSC EVs without aggregation, facilitating further studies on
EV uptake and biodistribution. We are also working on the conjugation of MSC EVs with proteins
using click chemistry for the addition of protein payloads and targeted delivery. This is a post-
isolation modification method that does not require genetic engineering. It is a gentle yet efficient
method for EV modification that can be scaled up for GMP production.

Funding Source: Singapore Agency for Science, Technology and Research EVANTICA program.

W1117

HISTONE LACTYLATION REGULATING VISTA+MDSC TO MEDIATE IMMUNE ESCAPE OF
INTRAHEPATIC CHOLANGIOCARCINOMA

Xiang, Xiaonan, Zhejiang University, China

Wang, Jianguo, Department of Hepatobiliary and Pancreatic Surgery, Zhejiang Provincial People's
Hospital, China

Xu, Xiao, School of Medicine, Zhejiang University, China

The immune escape mechanism of intrahepatic cholangiocarcinoma (iCCA) is still unclear, and
there is a lack of effective intervention strategies in the clinic. The project applicant previously
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found through analysis of clinical samples and single-cell data that myeloid-derived suppressor
cells (MDSC) in the iCCA microenvironment highly expressed the immune checkpoint VISTA, and
its enrichment was associated with poor prognosis in patients, and enhanced the
immunosuppressive activity of regulatory T cells (Treg) through the VISTA/PSGL-1 axis.
Metabolomics analysis showed that abnormal lactate accumulation in the tumor microenvironment
drives MDSC to VISTA™" phenotype transformation by inducing histone H4K12 lactylation
(H4K12la). Based on the previous work, this study intends to reveal the key modifying enzymes
that regulate H4K12la and clarify the key transcription factors involved in VISTA transcription, so as
to systematically analyze the regulatory mechanism of the H4K12la-VISTA/PSGL-1 axis on the
MDSC-Treg immunosuppressive network. This study will also use patient-derived organoids,
humanized mice and other models to evaluate the synergistic efficacy of targeting key regulatory
molecules in combination with PD-1 monoclonal antibodies, providing a scientific basis for the
development of new iCCA immunotherapy strategies based on the "H4K12la-VISTA+MDSC-Treg"
axis.

Funding Source: This work was supported by the Key Research and Development Plan of
Zhejiang Provincial Department of Science and Technology (No. 2024C03051), and the National
Key Research and Development Program of China (2021YFA1100500), the Major Research.

w1119

OSTEOBLAST AND OSTEOCLAST DIFFERENTIATION IN GAUCHER DISEASE: INSIGHTS
INTO BONE ABNORMALITIES

Jeong, Jujin, Chonnam National University, Korea

Joo, Su Ji, Oral Biochemistry, Chonnam National University, Korea

Kang, Narae, Department of Dental Bioscience, Chonnam National University, Korea

Lee, Taehoon, Oral Biochemistry, Chonnam National University, Korea

Park, Sang-Wook, Oral Biochemistry, Chonnam National University, Korea

Gaucher disease (GD) is a lysosomal storage disorder caused by GBA1 mutations, with ~75% of
patients experiencing skeletal complications that significantly impact morbidity and mortality.
Understanding the pathophysiological mechanisms underlying GD-related bone abnormalities is
crucial for developing effective therapeutic strategies. This study aimed to investigate the roles of
osteoblasts and osteoclasts in GD-related skeletal pathology using patient-derived (NC) and
GBA1-corrected (COR) cell lines. Osteoblast differentiation, assessed by alkaline phosphatase
(ALP) and alizarin red (AR) staining, showed no significant differences between NC and COR,
suggesting that osteoblast dysfunction may not be a primary factor in GD-related skeletal
abnormalities. However, osteoclast differentiation, evaluated using tartrate-resistant acid
phosphatase (TRAP) and F-actin staining, revealed larger and more numerous osteoclasts in NC
compared to COR, suggesting that enhanced osteoclast activity may contribute to bone
complications in GD. These findings highlight the importance of osteoclast dysregulation in GD-
related skeletal pathology. To elucidate the molecular mechanisms underlying osteoclast
dysregulation in GD, RNA sequencing (RNA-seq) is needed to identify key regulatory factors. This
approach may reveal critical pathways contributing to skeletal pathology and provide potential
therapeutic targets. Future research should validate these findings through functional studies to
confirm the role of candidate genes in osteoclast differentiation and activity. A deeper
understanding of these mechanisms will enhance the potential for novel therapeutic strategies to
improve bone health in GD patients.
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Funding Source: This research was supported by the Bio and Medical Technology Development
Program of the National Research Foundation (NRF) and funded by the Korean government
(MSIT) (No. RS-2023-00261905, 2022M3A9E4017151).

w1123

A NOVEL FORM OF ANGIOPOIETIN 1 AS A PRIMING AGENT TO ENHANCE THE
THERAPEUTIC EFFICACY OF MOBILIZED HUMAN PERIPHERAL BLOOD STEM CELLS IN
TREATING ISCHEMIC CARDIOVASCULAR DISEASE

Seo, Hyunju, Seoul National University, Korea

Cho, Hyun-Jai, Seoul National University Hospital Korea

Kang, Jeehoon, Seoul National University Hospital, Korea

Son, HyunJu, Seoul National University, Korea

Kang, Minjun, Seoul National University, Korea

Lee, Jaewon, Seoul National University Hospital, Korea

Lee, Eun Ju, Seoul National University Hospital, Korea
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Kwon, Yoo-Wook, Seoul National University Hospital, Korea
Kim, Hyo-Soo, Seoul National University Hospital, Korea

Ischemic diseases lead to necrosis and dysfunction of the organ, while current treatment options
have limited efficacy to induce tissue regeneration. Autologous cell therapy has shown potential to
augment tissue recovery, but its therapeutic efficacy still needs further improvement, and its safety
should be guaranteed before clinical application. Here, we evaluated the efficacy of using
Angiopoietin-1 (Ang1)-primed human peripheral blood stem cells (mobPBSC) for cell therapy in
ischemic diseases. Also, we established a priming strategy which can be applied to the clinic for
patients diagnosed with myocardial infarction. First, we developed a stable form of Ang1 by genetic
engineering, named FVA3-Ang1. FVA3-Ang1 priming conditions were tested on human umbilical
vein endothelial cells, showing that a 1- hour priming at 400ng/mL could induce maximal
angiogenesis potential. Genetic ontology analysis of 1-hour primed FVA3-Ang1 mobPBSC
revealed no significant change in gene expression, while the CD31 and CXCR4 protein expression
increased. This implied that 1- hour priming did not modify the cell characteristics, however could
augment the angiogenic potential of FVA3-Ang1 primed mobPBSC. In a mouse hind-limb ischemia
model and a myocardial infarction model, injection of FVA3-Ang1 primed mobPBSC to the
infarcted area showed superior engraftment and tissue regeneration compared to non-primed
mobPBSC injection. As to evaluate the efficacy and safety of FVA3-Ang1 primed mobPBSC in
human patients diagnosed as acute myocardial infarction, we are conducting a clinical trial which
will treat those patients with FVA3-Ang1 primed mobPBSC injected into the culprit coronary artery
after standard care.

Funding Source: This research was supported by the Bio and Medical Technology Development
Program of the NRF and funded by the Korean government (MSIT) (No. RS-2022-NR067329).

Clinical Trial ID: MAGIC cell-6 trial, NCT06364150.

W1125

CHRONIC FOS ACTIVATION AS A DRIVER OF MUSCLE STEM CELL DYSFUNCTION IN
DUCHENNE MUSCULAR DYSTROPHY

Elizalde, Gabriel, University of Southern California (USC), USA

Almada, Albert, Orthopaedic Surgery and Stem Cell Biology and Regenerative Medicine, University
of Southern California, Los Angeles, USA

Soni, Kartik, Orthopaedic Surgery and Stem Cell Biology and Regenerative Medicine, University of
Southern California, Los Angeles, USA

Duchenne muscular dystrophy (DMD) is a currently incurable muscle-wasting disease that typically
leaves children wheelchair bound by 10 and usually dead by their 20s. DMD is caused by the loss
of Dystrophin, a structural protein that maintains skeletal muscle integrity. Although Dystrophin is
lost at birth, severe muscle loss does not occur until later in adolescence, coinciding with the
decline in muscle stem cell (MuSC) function. Human DMD patient progression and DMD mouse
model data suggests that preserving muscle-forming ability through MuSCs is key to preserving
muscle mass in DMD patients. This raises two unresolved questions: (1) what are the molecular
driver(s) of MuSC dysfunction in DMD; and (2) how can therapies be developed to reverse MuSC
dysfunction, prevent muscle loss, and prolong DMD patient lives? Our laboratory recently identified
a stress-response pathway, FOS, which is transiently expressed in healthy adult MuSCs and is
necessary for stem cell activation and regeneration of skeletal muscles. However, when FOS was
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continuously expressed in muscle progenitor cells, these cells failed to differentiate into muscle ex
vivo and we identified a gene expression profile consistent with loss of stem cell differentiation,
identity, and muscle fiber stability, phenotypes that resemble the pathology of DMD. In essence,
we recreated a DMD-like phenotype ex vivo by shifting FOS from transient to continuous
expression. Consistent with this model, our preliminary data shows that FOS is continuously
expressed in 30-40% of DMD MuSCs before and after injury in vivo when compared to healthy
MuSCs in a D2.mdx mouse model, suggesting that FOS is chronically activated in a subset of
DMD MuSCs. Based on our findings, | will test the hypothesis that chronic FOS activation is a
driver of MuSC dysfunction and leads to muscle wasting and weakness in DMD mice; and that
restoring proper FOS activation in DMD MuSCs can reverse stem cell dysfunction and DMD
muscle pathology. By targeting FOS, our work aims to clarify its role in DMD pathology and identify
FOS as a therapeutic target, with the potential to improve muscle function and extend patient
lifespans.

Funding Source: California Institute for Regenerative Medicine (CIRM) EDUC4 Fellowship.

w1127

DECIPHERING CELLULAR METABOLISMS OF GLIA IN APOE4 CARRIERS OF ALZHEIMER'S
DISEASE BRAIN USING HIPSCS TO IDENTIFY SMALL MOLECULE TARGETS FOR
THERAPEUTICS

TCW, Julia, Pharmacology, Physiology and Biophysics, Boston University Chobanian and
Avedisian School of Medicine, USA

Rosa, Juao-Guilherme, Boston University Chobanian and Avedisian School of Medicine, USA
Scrivo, Aurora, Albert Einstein College of Medicine, USA

Qian, Lu, Boston University Chobanian and Avedisian School of Medicine, USA

Huang, Rong, Boston University Chobanian and Avedisian School of Medicine, USA
Pelletier, Alexandre, Boston University Chobanian and Avedisian School of Medicine, USA
Tuck, Tony, Boston University Chobanian and Avedisian School of Medicine, USA

Cuervo, Ana Maria, Albert Einstein College of Medicine, USA

The €4 allele of the APOE gene (APOE4) is the strongest genetic risk factor for late-onset
Alzheimer’s disease (AD). We previously investigated the effects of APOE4 on brain cell types
derived from population and isogenic human induced pluripotent stem cells, post-mortem brain,
and APOE targeted replacement mice. Global transcriptomic analyses reveal human-specific,
APOE4-driven lipid metabolic dysregulation in astrocytes and microglia. Thus, we further focused
on investigating the downstream mechanisms by which APOE4 leads to dysfunction in human
astrocytes to identify druggable targets. We found downregulation of lysosomal gene expression
as a major transcriptomic deficit of APOE4 astrocytes derived from AD patient tissue and isogenic
human iPSCs. This transcriptomic profile is associated with major shifts in the synthesis and
catabolism of lipids and proteins in astrocytes. Homozygous APOE4 (APOE 44) astrocytes display
reduced lysosomal proteolysis, lipid catabolism, macroautophagy, and endosomal microautophagy.
We demonstrated that APOE 44 astrocytes exhibit mTORC1 dysfunctions that lead to increase of
lipid synthesis via enhancing SREBP2 signaling. Finally, mTORC1 inhibition rescued lysosome,
lipid, and inflammatory phenotypes in APOE 44 astrocytes, suggesting mTORC1 signaling and
autophagy-lysosome pathways may be promising therapeutic targets for APOE4 carriers.

Funding Source: NIH NIA RO1AG082362, RO1AG083941.
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w1129

DERINAT PROMOTES ANAGEN ENTRY BY INHIBITING CA?* SIGNALING

Hsu, Wenli, National Center for Geriatrics and Welfare Research, National Health Research
Institutes, Taiwan

Chen, Tzu-Yin, National Center for Geriatrics and Welfare Research, National Health Research
Institutes, Taiwan

Wei, Wei-Yen, Regenerative Medicine and Cell Therapy Research Center, Kaohsiung Medical
University, Taiwan

Ca2+ is a ubiquitous intracellular signal regulating various stem cell types and niches. Our previous
study indicated that Ca2+ signaling governs hair follicle (HF) morphogenesis and regeneration.
Furthermore, treatment with Derinat, a transient receptor potential canonical channel (TRPC)
inhibitor, altered hair growth patterns in BALB/c-nu and C57BL/6 mice by prolonging the anagen
phase of the hair cycle. However, the specific mechanisms by which Ca2+ signaling influences HF
stem cells and their niche to control the hair cycle phase remain unclear. This study elucidated the
role of Ca?* signaling in regulating the hair cycle, revealing that Ca®* signals originating from
TRPCs affect HF stem cells and their niche, thus controlling the phase of the hair cycle. Vibrissae
follicles (VFs) from mice were analyzed across the hair cycle for Ca2+ signaling, ROS
accumulatinon, and DNA damage (TUNEL). Additionally, C57BL/6 female mice were treated with
Derinat during telogen, from P49 (encompassing late catagen to telogen) to P59. Hair growth, cell
proliferation (BrdU incorporation), TUNEL, and expression of bulge markers (K15), secondary hair
germ (SHG) markers (P-cadherin), as well as CaMKII and B-catenin levels, were then evaluated.
Our results indicated that Ca?* signaling and intracellular ROS levels differ across the hair cycle
phases of VFs. Specifically, middle and late catagen phases exhibit higher levels of Ca®* signaling
and intracellular ROS compared to the anagen phase. DNA damage was only observed in late
catagen VFs. We further investigated the effect of the TRPC inhibitor, Derinat, on HFs. Our
findings demonstrated that Derinat treatment during the telogen phase prematurely initiates the
transition to the anagen phase. This is likely due to the blockage of Ca?* signaling by Derinat,
which activates HF stem cells in the bulge and SHG, as indicated by increased BrdU incorporation.
Furthermore, we found that CaMKIIl and B-catenin signaling pathways are involved in Derinat-
regulated hair cycle transition. Notably, Derinat treatment did not cause any alterations in body
weight. Inhibition of TRPC-mediated Ca?* signaling by Derinat promotes premature anagen entry
by activating hair follicle stem cells and modulating CaMKIl and 3-catenin pathways.

Funding Source: This work was funded by the National Science and Technology Council (NSTC)
of Taiwan (NSTC 111-2314-B-400-042-MY2 and NSTC 113-2314-B-400-021-MY 3).

W1131

DEVELOPING CELL BASED BIOASSAYS FOR CLINICAL TRIALS- THE USE OF PATIENT
DERIVED INDUCED NEURONS TO STUDY AUTOPHAGY IN THE FELL-HD TRIAL

Pircs, Karolina, Institute of Translational Medicine, Semmelweis University, Hungary

Voros, Kinga, Institute of Translational Medicine, Semmelweis University, Hungary
Apostolopoulos, Dimitri, University of Cambridge, UK

Souha, Klibi, HUN-REN-SZTAKI, Hungary

Abbas, Anna, Institute of Translational Medicine, Semmelweis University, Hungary

Sramkd, Bendeguz, Institute of Translational Medicine, Semmelweis University, Hungary
Varga, Agnes, Institute of Translational Medicine, Semmelweis University, Hungary
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Zsoldos, Roland, Institute of Translational Medicine, Semmelweis University, Hungary
Kis, Balazs, Institute of Translational Medicine, Semmelweis University, Hungary
Danics, Lea, Institute of Translational Medicine, Semmelweis University, Hungary
Fazal, Shaline, University of Cambridge, UK

Kerepesi, Csaba, HUN-REN-SZTAKI, Hungary

Barker, Roger, University of Cambridge, UK

Huntington’s disease (HD) is an autosomal dominant neurodegenerative disorder, caused by CAG
expansions in the huntingtin gene (HTT), which results in the production of mutated huntingtin
protein (mHtt). HD is incurable and typically presents in mid-life and progresses to death over a 20-
year period. Autophagy, a lysosomal degradation pathway ensuring cytoplasmic homeostasis is
dysfunctional in HD, and thus contributes mHTT protein accumulation. Preclinically, it has been
shown that felodipine can upregulate autophagy and clear protein aggregates in cells, including
neural cells in HD. Thus, a phase Il clinical trial was undertaken (Fell-HD) to assess the tolerability
and feasibility of testing this drug in patients with early stage HD while also looking for any signal of
efficacy. Given we cannot look at autophagy in the living human brain, we sought to do this using
induced neurons (iN) directly reprogrammed from skin fibroblasts from Fell-HD participants. iNs
keep the genetic and aging signatures of the donor bypassing any stem cell or neuroprogenitor
phase during conversion. We converted 7 control and 18 Fell-HD patient derived fibroblasts to iNs
with the same conversion efficiency and purity. DNA methylation array and analysis in iNs showed
accelerated aging in some patients. Moreover, most HD-iNs showed a less elaborate neuronal
morphology and increased HTT expression using gPCR. We used 0.1 JM and 1 M Felodipine
treatment for 24h to assess its effects. After 28 days of conversion followed by Felodipine
treatment iNs were counterstained using neuronal and autophagy markers to determine neuronal
morphology and subcellular autophagy changes using high-content automated microscopy.
Additionally, HTT measurements were again performed using qPCR after treatment. Our results
showed that Felodipine enhanced autophagy in only a subset of patients while having no obvious
adverse effects on HD-iNs. Lastly, we compared and correlated our preclinical results with FELL-
HD trial outcomes - the patient’s cognitive and motor scores - and found some correlation to clinical
response. In summary, this project using an in vitro preclinical iN model offers a new approach for
looking at pathways targeted by drugs that cannot be studied in the living human brain and opens
a new dimension in testing agents in clinic.

W1133

ESTABLISHMENT OF A RAT MODEL SUITABLE FOR HUMAN-RAT
XENOTRANSPLANTATION AND HUMANIZED LIVER

Lu, Yu, Jiangsu University, China

Ding, Min, Haihe Laboratory of Cell Ecosystem, Institute of Hematology, Chinese Academy of
Medical Sciences, China

Lei, Quan-Kai, Jiansu University, China

Gao, Feng, Jiansu University, China

Huang, Xiang-Long, Jiansu University, China

Meng, Yu-Tong, Jiansu University, China

Ge, Jian-Yun, Prometheus RegMed Tech (Suzhou) Co., Ltd, China

Zhang, Ludi, State Key Laboratory of Cell Biology Shanghai Institute of Biochemistry and Cell
Biology Chinese Academy of Sciences, China

Fang, Mei, Jiansu University, China

Xiong, Yu-Yun, Jiansu University, China
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Li, Yu-Mei, Jiansu University, China

Hui, Lijian, State Key Laboratory of Cell Biology, Shanghai Institute of Biochemistry and Cell
Biology, Chinese Academy of Sciences, China

Zheng, Yun-Wen, Guangdong Provincial Key Laboratory of Large Animal Models for Biomedicine,
School of Pharmacy and Food Engineering, Wuyi University, China

Severe immunodeficient rats have served as a better model for transplantation, however, this tool
cannot provide an appropriate xenogeneic regenerative microenvironment. The primary limitation is
interspecies immune rejection, particularly is the clean of human cells by macrophages if with
human donors. Macrophages recognize and phagocytose foreign cells via surface receptors,
leading to the elimination of invasive allogeneic cells. Therefore, it is essential to avoiding from the
recognition by host macrophage to prevent macrophage-mediated immune attack on human cells
during xenotransplantation. To address the issue, we knocked in the human signal regulatory
protein alpha (hSIRPA) gene sequence into wild-type rats. CD47 is the key molecule in the "Don't
Eat Me" signaling pathway, which interacts with the SIRPa receptor on the surface of
macrophages, inhibiting their phagocytic function and thereby preventing the clearance of human-
derived cells. With PCR assay, it is confirmed that the stable inheritance and expression of the
hSIRPA gene in both homozygous and heterozygous rats and with flow cytometry, it is validated
that macrophage-mediated phagocytosis of human red blood cells, whose surface express hCD47
in vitro and in vivo. The results showed that the wild-type had the highest phagocytic rate
comparing with the heterozygotes and the homozygotes. Furthermore, it was crossbred
homozygous hSIRPA rats with severe immunodeficient rats, established a novel rat model that is
suitable for human-rat xenotransplantation and to generate humanized liver called FRG-pluS. This
model effectively addresses the influence of macrophages and overcomes interspecies
transplantation barriers, creating a microenvironment that is friendly to human-derived cells. The
FRG-pluS rat model exhibits thymic hypoplasia, lacks T, B, and NK cells, and is compatible with
human cells. During in vivo transplantation, it demonstrated an affinity for human cells, establishing
a preconditioning protocol for human liver cell transplantation in large animal models. This
significantly enhances the potential for organ transplantation, drug screening, and disease
modeling.

W1135

HUMAN MSCS AMELIORATE EXTRAOCULAR MYOPATHY IN THYROID EYE DISEASE
Shin, Hyunah, Biomedical Science, CHA University, Korea

Park, Mira, Bundang CHA Medical Center, Korea

Lee, Hey Jin, Bundang CHA Medical Center, Korea

Park, Jung Yoon, Bundang CHA Medical Center, Korea

Moon, Jong Hyun, CHA University, Korea

Banga, Jasvinder, King's College London, Germany

Lew, Helen, Bundang CHA Medical Center, Korea

Thyroid eye disease (TED) is an autoimmune condition affecting the orbit and extraocular muscles
(EOM) that may lead to orbital disfigurement, double vision, and even vision loss. The main
processes involved in TED are inflammation, glycosaminoglycan accumulation, adipogenesis, and
myofibrogenesis in the EOM tissue. These changes lead to the pathological characteristics of TED:
orbital tissue expansion, remodeling, and fibrosis. While the clinical symptoms of myopathy in TED
are diverse and difficult to treat, much of the research has focused on fat tissue, leading to a lack
of understanding regarding myopathy. Human mesenchymal stem cells (hnMSCs), which are
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important mediators of therapeutic effects in anti-inflammation and regenerative medicine. Human
MSCs were injected into the left orbit of TED animal models, and their effects on EOM volume and
fibrosis were compared between TED and hMSCs-treated TED using tissue staining. Additionally,
single-cell RNA sequencing was performed on the EOM of TED animal models. As a result, the
groups treated with hMSCs showed a reduction in EOM volume and fibrosis. In the TED EOM,
treatment with hMSCs resulted in a decreased proportion of Type Il myofibers, which was found to
be mediated by the regulatory effects of Six1 and Eya1 on myofiber differentiation. Myofiber
differentiation involves a synergistic regulatory relationship between Six1 and Eya1 during the
transformation of adult myofibers. Balanced expressions of the Six1 and Eya1 co-factors in Type |l
myofibers can induce their transition to Type | myofibers. Furthermore, subclustering analysis of
fibroblasts identified five major signaling pathways involved in the pathogenesis of TED.
Examination of receptor-ligand (R-L) interactions within these pathways revealed that h(MSC
treatment led to a reduction in R-L activity, resulting in a decreased expression of TED-associated
signaling pathways. This study explored the use of hMSCs as a therapeutic agent for TED
myopathy and identified genes that modulate both TED myopathy and myofibrosis. By identifying
the target genes modulated by hMSCs, this research provides a potential role of hMSCs as a
treatment for TED myopathy.

Funding Source: This research was supported by grants from the National Research Foundation
of Korea (NRF): 2021R1A2C2010523 and RS20233938.

W1137

IGF1 DRIVES NEURAL PRECURSOR EXPANSION AND INHIBITORY NEURON
SPECIFICATION VIA MTOR TRANSLATIONAL CONTROL.: INSIGHTS INTO TUBEROUS
SCLEROSIS

Xu, Jinchong, Neurology, Johns Hopkins University School of Medicine, USA

Huo, Da, Johns Hopkins University School of Medicine, USA

Lissit, Kadia, Johns Hopkins University School of Medicine, USA

Zhang, Sonya, Johns Hopkins University School of Medicine, USA

Liao, Xiangyu, Johns Hopkins University School of Medicine, USA

Huang, Yuejia, Johns Hopkins University School of Medicine, USA

The balance of excitatory and inhibitory (E/I) neurons is essential for proper mammalian central
nervous system (CNS) function, as disruptions in this balance are implicated in autism spectrum
disorders (ASDs) and other neuropsychiatric conditions. For example, macrocephaly-associated
autism is characterized by neural overgrowth resulting from excessive proliferation of FOXG1+
neural progenitor cells (NPCs), which skews the proportions of excitatory and inhibitory neurons.
The development of the CNS requires precise regulation by intrinsic and extrinsic signaling
molecules. A recent meta-analysis of autism trio/dyad exome sequences identified damaging
mutations in components of the insulin-like growth factor 1 (IGF1) signaling pathway. IGF1,
produced by endodermal support cells, plays a critical role in promoting the proliferation and
maintenance of human neural precursor cells (hNPCs) through the mechanistic target of rapamycin
(mTOR) pathway. This pathway regulates protein synthesis and cellular growth. Overexpression of
IGF1 in the developing mouse brain leads to increased cortical volume without altering brain
morphology; however, the neuronal composition of the expanded cortex has not been
systematically explored. IGF1 signaling activates the P13 kinase/AKT pathway, resulting in
phosphorylation of the tuberous sclerosis complex (TSC), composed of TSC1 and TSC2 subunits,
which in turn regulates mTOR activity. Ribosome profiling of hNPCs treated with the mTOR
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inhibitor Torin 1 identified 155 translational targets of mTOR signaling, including GSX1, a
homeobox transcription factor essential for inhibitory neuron development. To investigate the role
of mTOR-mediated regulation of GSX1, a GSX1-knockout human pluripotent stem cell line was
generated. Additionally, human pluripotent stem cell lines with loss-of-function mutations in TSC1
or TSC2 were developed to phenotypically recapitulate tuberous sclerosis (TS), a syndromic form
of autism associated with macrocephaly and decreased inhibitory neuron subtypes. Current and
future studies aim to elucidate how mTOR-mediated regulation of GSX1 influences inhibitory
neuron fate and contributes to the development of E/I balance, providing deeper insights into the
molecular mechanisms underlying CNS disorders such as ASDs and TS.

Funding Source: NIH/NIA/Alzheimer's Disease Research Center Developmental Award (P30
AG066507).

w1139

INDUCTION OF PROINFLAMMATORY CYTOKINE RELEASE FROM HUMAN PLURIPOTENT
STEM CELL-DERIVED MACROPHAGES BY EXOSOMAL ORF3A DERIVED FROM SARS-
COV-2-INFECTED CELLS

Fung, Sin-Yee, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Siu, Kam-Leung, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

Yeung, Man Lung, Department of Microbiology, School of Clinical Medicine, The University of
Hong Kong, Hong Kong

Yam, Judy Wai Ping, Department of Pathology, School of Clinical Medicine, The University of Hong
Kong, Hong Kong

Jin, Dong-Yan, School of Biomedical Sciences, The University of Hong Kong, Hong Kong

The emergence of SARS-CoV-2 variants remains a major global health concern. In severe COVID-
19, exacerbated proinflammatory cytokine release is often associated with acute respiratory
distress syndrome and poor prognosis. It is pivotally important to understand the mechanism that
drives this pathogenic event. SARS-CoV-2 ORF3a is capable of inducing inflammasome activation
and IL-1p3 secretion. Macrophages are thought to be major producers of proinflammatory cytokines.
However, it remained debated if macrophages are susceptible to infection with SARS-CoV-2. The
relevance of proinflammatory cytokine release from macrophages to SARS-CoV-2 biology and
pathogenesis remains to be established. We hypothesized that certain secretory viral factors might
be responsible for proinflammatory response in macrophages. In this study, we identified secretory
ORF3a as a key player in proinflammatory cytokine release in macrophages derived from human
pluripotent stem cells. In overexpression system, we detected secretory ORF3a in culture medium.
Exosomal ORF3a was verified by Western blotting and immunoelectron microscopy. Exosomal
ORF3a was capable of transferring to neighboring cells. Feeding ORF3a-containing exosomes
derived from SARS-CoV-2-infecetd cells to PMA-differentiated macrophages triggered
proinflammatory cytokine release. Taken together, our demonstration of exosomal ORF3a-
mediated proinflammatory cytokine release lent support to the notion that SARS-CoV-2 could
modulate host exosome biogenesis to facilitate pathogenic inflammation. Our findings also have
implications in identifying biomarkers for novel diagnostic and therapeutic strategies to mitigate
cytokine storm in severe COVID-19.

Funding Source: Supported by RGC (C7142-20GF and T11-709/21-N) and HMRF (22211042).
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w1141

MESENCHYMAL STEM CELLS FROM PERINATAL TISSUES PROMOTE DIABETIC WOUND
HEALING VIA PI3K/AKT ACTIVATION
Deng, Qingwen Qing, The Chinese University of Hong Kong (CUHK), Hong Kong

Diabetic foot ulcers (DFUs) represent a major complication of diabetes, often leading to poor
healing outcomes with conventional treatments. Mesenchymal stem cell (MSC) therapies have
emerged as a promising alternative, given their potential to modulate various pathways involved in
wound healing. While diverse MSC sources have been explored, consensus is lacking on optimal
donor specifications. This study evaluates and compares the therapeutic potential of MSCs derived
from perinatal tissues—human umbilical cord MSCs (hUCMSCs), human chorionic villi MSCs
(hCVMSCs), and human decidua basalis MSCs (hDCMSCs)—in a diabetic wound healing model.
In our study, keratinocyte proliferation, re-epithelialization, collagen deposition, and angiogenesis
were assessed through immunofluorescence and histological analyses. Our research results
demonstrated that MSCs from perinatal tissues, particularly hUCMSCs and hCVMSCs, significantly
enhanced diabetic wound healing and promote keratinocyte proliferation and vascular regeneration
in db/db mice, whereas hDCMSCs were less effective. Mass spectrometry revealed a conserved
set of proteins involved in extracellular matrix (ECM) organization and wound healing, with the
PISK/AKT signaling pathway playing a central role in these processes. Additionally, The
PEGDA/SA/Col-I hydrogel supported the viability and function of MSCs, offering a promising
scaffold for the treatment of DFUs. In another rat model of wound healing, the combined therapy of
local MSC-encapsulated hydrogels with systemic administration of stem cell secretome
demonstrated a stronger repair function compared to local hydrogel-stem cell encapsulation
treatment alone.". These findings highlight the potential of specific perinatal MSCs and optimized
hydrogel formulations in advancing diabetic wound care, offering new strategies for clinical
treatment of diabetic wound healing.

Funding Source: Hong Kong Innovation and Technology Commission (MHP/024/19 and
ITS/448/18) National Key Research and Development Program of China (2019 YFE0198400).

w1143

MODELLING TUMOUR MICROENVIRONMENT BY ASSEMBLOIDS FUSION OF IMMUNE
VASCULAR ORGANOIDS AND PATIENT DERIVED ORGANOIDS

Xu, Xiaolin, The University of Hong Kong, China

Li, Vivian, The Francis Crick Institute, UK

Sharma, Ankur, Garvan Institute of Medical Research, Australia

Sugimura, Rio, The University of Hong Kong, Japan

To, Alex, The University of Hong Kong, Hong Kong

Macrophages, vasculature, and fibroblasts form oncofetal niches that determine immune cell
behavior and responses to immunotherapy in the tumor microenvironment (TME). How they
spatially contribute to TME is still poorly understood, but the lack of immune and stromal cells in
cancer organoids hamper this line of research. Therefore, we endow immune stromal compartment
in cancer organoids. We established scaffold-free assembloids that fused hPSC-derived vascular
immune organoids (VIOs) with either patient-derived cancer organoids (PDOs) or cancer
spheroids. scRNA-seq showed a heterogenous population of macrophages and fibroblasts in the
VIOs. We next characterized spatial TME features in assembloids by whole-mount
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immunofluorescent staining. We observed macrophage shifting from tissue-resident into cancer-
infiltrating behaviour in colorectal assembloids. We observed angiogenic switch of vasculature
growing towards cancer core in liver assembloids. We also observed perivascular niches and pairs
of intravasating macrophage and cancer for metastasis. We further characterized extracellular
matrix by Masson’s trichrome staining. We observed collagen density was elevated by agonistic
CD40 myeloid immunotherapy while provoking macrophage phagocytosis and infiltrations. To
resolve the oncofetal niches, we are performing Visium-HD spatial transcriptomic on lung PDO
assembloids. We will investigate how do the oncofetal interactions determines anti-HER2 CAR-T
efficiency.

W1145

REVERSAL OF CONTRACTILE DEFECTS IN ENGINEERED HUMAN TISSUE MODELS OF
HEART FAILURE WITH PRESERVED EJECTION FRACTION (HFPEF) LEADS TO FIRST-IN-
HUMAN GENE THERAPY CLINICAL TRIAL

Costa, Kevin D., Novoheart, Medera Biopharm, USA

Wong, Andy, Novoheart, Medera Biopharm, USA

Mak, Erica, Novoheart, Medera Biopharm, USA

Roberts, Erin, Novoheart, Medera Biopharm, USA

Keung, Wendy, Novoheart, Medera Biopharm, USA

Correia, Claudia, Research and Early Development, Cardiovascular, Renal and Metabolism
(CVRM), BioPharmaceuticals Research and Development, AstraZeneca, Sweden
Walentinsson, Anna, Research and Early Development, Cardiovascular, Renal and Metabolism
(CVRM), BioPharmaceuticals Research and Development, AstraZeneca, Sweden
Christoffersson, Jonas, Research and Early Development, Cardiovascular, Renal and Metabolism
(CVRM), BioPharmaceuticals Research and Development, AstraZeneca, Sweden

Cheung, Alice, Novoheart, Medera Biopharm, USA

Lieu, Deborah, Novoheart, Medera Biopharm, USA

Jennbacken, Karin, Research and Early Development, Cardiovascular, Renal and Metabolism
(CVRM), BioPharmaceuticals Research and Development, AstraZeneca, Sweden

Wang, Qing-Dong, Research and Early Development, Cardiovascular, Renal and Metabolism
(CVRM), BioPharmaceuticals Research and Development, AstraZeneca, Sweden

Hajjar, Roger, Sardocor, Medera Biopharm, USA

Li, Ronald, Novoheart, Medera Biopharm, USA

Heart failure with preserved ejection fraction (HFpEF), is a global health problem lacking disease-
modifying therapeutic options, reflecting a lack of predictive models for preclinical drug testing.
Aligned with FDA Modernization Act 2.0, we aimed to create the first in vitro human-specific mini-
heart models of HFpEF, and to test the efficacy of a candidate gene therapy to improve cardiac
kinetics and correct the disease phenotype. To achieve these aims, healthy human pluripotent
stem cell-derived ventricular cardiomyocytes were used to bioengineer beating human ventricular
cardiac tissue strips (hvCTS) and pumping cardiac organoid chambers (hvCOC), and contractile
function of these mini-heart models was tested using commercial cardiac screening systems
designed specifically for such applications. When conditioned with transforming growth factor-31
and endothelin-1, these mini-heart models exhibited signature HFpEF disease phenotypes of
significantly elevated diastolic force and tissue stiffness, and slowed contraction and relaxation
kinetics, with no significant deficit in systolic force or ejection fraction versus unconditioned
controls. Bioinformatic analysis of bulk RNA sequencing data from HFpEF mini-heart models and
patient ventricular samples confirmed downregulation of SERCAZ2a of the calcium signalling
pathway as a key differentially expressed gene, representing a novel therapeutic target for HFpEF.
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After dosage optimization in vitro, AAV-mediated expression of SERCAZ2a abrogated the disease
phenotype and improved the cardiac kinetics in HFpEF mini-hearts. These findings contributed IND
and FTD applications approved by the FDA for an ongoing first-in-human gene therapy clinical trial
for HFpEF. We conclude that such human-based disease-specific mini-heart platforms, created
from human pluripotent stem cells, are relevant for target discovery and validation that can facilitate
clinical translation of novel cardiac therapies.

w1147

SINGLE CELL ANALYSIS OF HUMAN IPSC-DERIVED NEURONS CARRYING THE
ALZHEIMER DISEASE-ASSOCIATED APPV7171 MUTATION AFTER LONG-TERM
ENGRAFTMENT IN THE ADULT MOUSE FOREBRAIN

Hargus, Gunnar, Pathology and Cell Biology, Columbia University, USA

Gaur, Pallavi, Columbia University Medical Center, USA

Mclnvale, Julie, Columbia University Medical Center, USA

Ayers, Chloe, Columbia University Medical Center, USA

Lam, Matti, Columbia University Medical Center, USA

Upadhyayula, Pavan, Columbia University Medical Center, USA

Sproul, Andrew, Columbia University Medical Center, USA

de Jager, Philip, Columbia University Medical Center, USA

Canoll, Peter, Columbia University Medical Center, USA

Menon, Vilas, Columbia University Medical Center, USA

Alzheimer’s disease (AD) is the most frequent form of dementia affecting millions of people without
a cure, and disease mechanisms are still not fully understood. Here, we applied a human-to-mouse
xenotransplantation approach to assess histological alterations and changes in gene expression in
human induced pluripotent stem cell (iPSC)-derived AD neurons at 2 and 12 months post injection
into the mouse brain in comparison to transplanted control neurons. To this end, we differentiated
human iPSCs carrying the familial AD APPV7171 mutation into neurons, which demonstrated
enhanced AB42 production, elevated phospho-tau, and impaired neurite outgrowth in vitro. After
injection into the forebrain of immunocompromised mice, APPV717I or isogenic control neural
progenitor cells differentiated into NeuN-positive neurons representing about 90% of cells in both
APPV7171 and control grafts at 2 months post injection. 12 months after injection however,
APPV717I grafts were significantly smaller and contained an increased number of phospho-tau-
positive neurons. We performed comparative single-nucleus RNA-sequencing of microdissected
APPV7171 and control grafts at 2 and 12 months post injection, and found shifts in the cellular
composition of grafts with an enrichment of cell death pathways in APPV7171 neurons at 12
months post injection, which were not seen in control neurons at that time point or in APPV717I
neurons 2 months after injection. These data give important insights into transcriptional
dysregulation in human APPV717I neurons linked to cellular vulnerability in vivo and provide a
unique opportunity to study potentially beneficial effects of therapeutic compounds in this xenograft
disease model.

W1149
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THE DELETERIOUS IMPACTS OF INTERFERON-GAMMA AND NEUROTOXIN QUINOLINIC
ACID ON CELLULAR HEALTH OF SVZ NEURAL STEM CELLS AND CONSEQUENCES FOR
REGENERATION

Lovelace, Michael, Peter Duncan Neurosciences Research Unit, St. Vincent's Centre for Applied
Medical Research, Australia

Summers, Ben, St. Vincent's Centre for Applied Medical Research, Australia

Brew, Bruce, St. Vincent's Hospital Sydney, Australia

Current treatments for Multiple Sclerosis (MS) reduce the autoimmune-driven relapses, but are
ineffective at preventing neurological disability arising in the progressive phase, where brain cells
die. The Kynurenine Pathway (KP) contributes to MS pathogenesis by it's dysregulation in cells like
proinflammatory monocytes, producing neurotoxins including Quinolinic acid (QUIN) that our group
showed potently kills brain cells, particularly oligodendrocytes. Circulating blood/CSF QUIN
correlates with increased MS severity. The KP is activated by the proinflammatory cytokine
interferon-gamma (IFN-g), upregulating rate-limiting enzymes including indoleamine-2,3-
dioxygenase (IDO-1), however whether this pathway is active in adult subventricular zone (SVZ)
mouse neural stem cells (MNSCs) is unknown. IFN-g reduces proliferation of other stem cells, and
could compromise repair mechanisms. We further hypothesised QUIN might damage the cellular
health of mMNSCs, and have similar sequelae. QUIN can be taken up by amino acid transporters
and localise to lysosomes, where it can produce reactive oxygen species (ROS) via the Fenton
reaction. A Muse cytometer was used to measure cell-health in neurospheres grown from the
subventricular zone, passaged and plated as monolayers, over 24-72 hour timepoints; analysis
used an ANOVA. IFN-g significantly increased oxidative stress in mNSCs (72 hour control
14.26+3.28% versus IFN-y 26.03+4.17%, *p0.0183). IFN-g significantly increased GO/G1 NSCs,
signifying reduced proliferation (72hr control 56.54+2.44% versus IFN-g 67.09+1.60%, *p0.037) —
this was also observed in significantly reduced neurosphere size. QUIN dose-dependently
significantly increased activated caspases, even at the 24 hour timepoint - control (36.45%+3.09%)
vs 3uM QUIN (70.92%+6.82%), demonstrating QUIN activates the apoptosis cell death pathway.
Live cell imaging was then used to assess lysosomes and their Fe2+-iron ion content, linked with
ROS production, demonstrating substantial pools of iron in NSCs and reduced confluence in
50nM/250nM-treated cells (14 hour imaging). In conclusion, reducing IFN-g and QUIN production
by other cells could reduce cell death, potentially improve the regenerative capacity of NSCs and in
turn be effective in treating the neurodegeneration in MS.

Funding Source: We acknowledge funding of the Peter Duncan Neurosciences Unit.

W1151

ADSC-CM HAVE SCAR-SUPPRESSING EFFECT IN HUMAN KELOID TRANSPLANT MOUSE
MODEL

Koiumi, Kei, University of Tsukuba, Japan

Imai, Yukiko, Plastic and Reconstructive Surgery, University of Tsukuba, Japan

Shibuya, Yoichiro, Plastic and Reconstructive Surgery, University of Tsukuba, Japan

Su, Xiaohui, Plastic and Reconstructive Surgery, University of Tsukuba, Japan

Sugai, Karen, Plastic and Reconstructive Surgery, University of Tsukuba, Japan

Hanihara, Hironao, Plastic and Reconstructive Surgery, University of Tsukuba, Japan

Oshima, Junya, Plastic and Reconstructive Surgery, University of Tsukuba, Japan

Aihara, Yukiko, Plastic and Reconstructive Surgery, University of Tsukuba, Japan
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Sasaki, Kaoru, Plastic and Reconstructive Surgery, University of Tsukuba, Japan
Sekido, Mitsuru, Plastic and Reconstructive Surgery, University of Tsukuba, Japan

Keloids and hypertrophic scars are diseases specific to human skin that occur due to delayed
inflammatory responses during the wound healing process, activating fibroblasts which produce
excessive collagen. This process is often triggered by mechanical stress or infection. Current non-
invasive treatments include the application of steroid impregnated tapes or local injection of
steroids to suppress inflammation. However, steroids have adverse effects that cannot be ignored.
In addition, since the maximum dosage is determined, the range of treatment in one session is
limited for extensive scars. We have previously demonstrated and reported that human adipose-
derived stem cell concentrated conditioned medium (ADSC-CM) suppress the expression of
inflammation-related genes and collagen production genes in fibroblasts and further suppress the
contractile ability of collagen disks by fibroblasts. In this study, we have conducted experiments to
observe the effects of ADSC-CM on hypertrophic scar tissue in vivo by using a nude mouse model
transplanted with human keloid tissue. Collagen gene expression was compared by gPCR to
evaluate the effects of ADSC-CM. Immunohistochemical staining was performed to evaluate the
activation of fibroblasts. ADSC-CM treated scar tissue showed tendency of collagen gene
expression downregulation. The therapeutic potential of ADSC-CM in the treatment of keloids and
hypertrophic scars may be promising.

W1153

ANALYSIS OF MICRORNA-MEDIATED GENE REGULATION IN VARIOUS CELL LINES UPON
EXPOSURE TO LDL AND LATEX PARTICLES

Markin, Alexander M., Resource Center, Petrovsky Medical University, Laboratory of Cellular and
Molecular Pathology of Cardiovascular System, Petrovsky National Research Center of Surgery,
Russia

Kiseleva, Diana, Laboratory of Cellular and Molecular Pathology of Cardiovascular System,
Petrovsky National Research Centre of Surgery, Russia

Khovantseva, Ulyana, Laboratory of Cellular and Molecular Pathology of Cardiovascular System,
Petrovsky National Research Centre of Surgery, Russia

Cherednichenko, Vadim, Laboratory of Cellular and Molecular Pathology of Cardiovascular
System, Petrovsky National Research Centre of Surgery, Russia

Markina, Yuliya, Laboratory of Cellular and Molecular Pathology of Cardiovascular System and
Petrovsky Medical University, Petrovsky National Research Centre of Surgery, Russia

MicroRNAs (miRNAs) are critical regulators of gene expression involved in various biological
processes, including angiogenesis, inflammation, cell proliferation, migration, and invasion. The
present study aims to investigate the differential expression of miRNAs and their associated
pathways in the EA.hy926 cell line exposed to low-density lipoproteins (LDL) and latex particles.
The study was conducted using EA.hy926 cells subjected to three conditions: Control, LDL
treatment, and Latex particles (Beads) treatment. MicroRNA expression was analyzed and
compared between groups, and significant changes in expression were identified. Additionally,
related genes, affected pathways, and predicted targets were investigated through literature
analysis and experimental validation. The expression of miR-126 was downregulated upon
exposure to both LDL and latex particles. The associated genes include IL-17A, caspase-3, and
survivin, with the affected signaling pathway being PI3BK/AKT/mTOR. Predicted targets of miR-126
are LRP1, LRP1B, LDLRAD2, STARD4, SEC14L1, and MSR1. Direct targets of miR-126 identified
are LRP11 and VEGFB. In contrast to miR-126, the expression of miR-616 was upregulated upon
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exposure to LDL. The associated genes include MMP2, MMP9, and TIMP2, influencing processes
such as cell proliferation, migration, and invasion. Predicted targets of miR-616 include TLR1,
TNFSF14, TNFRSF11B, LILRB4, and ILDR2. However, no significant direct targets for miR-616
were identified in the present study. The study reveals distinct patterns of miRNA expression and
their involvement in key signaling pathways associated with LDL and latex particle exposure.
Downregulation of miR-126 and its involvement in the PI3BK/AKT/mTOR pathway suggests
potential modulation of angiogenesis and inflammation. The upregulation of miR-616 indicates
enhanced cell migration and invasion pathways. Further experimental validation is required to
confirm the predicted targets and elucidate their roles in these processes. The differential
expression of miRNAs in response to LDL and latex particles highlights their potential regulatory
roles in cellular processes. Understanding these mechanisms could provide new insights into the
molecular basis of lipid metabolism and inflammation in various cell types.

Funding Source: This work was supported by the Russian Science Foundation (Grant No. 22-65-
00089).

W1155

BULK AND SINGLE CELL TRANSCRIPTOMIC ANALYSIS OF HUMAN IPSC-DERIVED
SENSORY NEURONS AS A MODEL FOR NON-OPIOID PAIN THERAPEUTIC DRUG
DISCOVERY

Liu, Jing, FUJIFILM Cellular Dynamics, USA

Zeighami, Lida, Research and Development, Fujifilm Cellular Dynamics, USA

Raj, Yash, Research and Development, Fujifilm Cellular Dynamics, USA

Fiene, Rebecca, Research and Development, Fujifiim Cellular Dynamics, USA

Harm, Lisa, Research and Development, Fujifilm Cellular Dynamics, USA

Carlson, Coby, Research and Development, Fujifilm Cellular Dynamics, USA

Schachtele, Scott, Research and Development, Fujifilm Cellular Dynamics, USA

With the recent FDA approval of Suzetrigine, Vertex’s selective pain inhibitor targeting NaV1.8
sodium channels, there is renewed biopharma focus on non-opioid based pain drugs. The desire to
improve predictability is fueling interest in new human-relevant models, with a strong focus on
induced pluripotent stem cell (iPSC)-derived peripheral sensory neurons. These cells have the
potential to advance pain research, however, a deeper understanding of how they recapitulate
relevant expression and function of non-opioid pain targets is needed. In this study, baseline
transcriptomic characterization of a novel human iPSC-derived sensory neurons, iCell® Sensory
Neurons (FUJIFILM Cellular Dynamics), was performed and compared to human dorsal root
ganglion (hDRG) and alternative published iPSC-derived sensory neuron protocols. The bulk
RNAseq data demonstrated that iPSC-based methods yielded cells that clustered distinctly from
hDRG. Within this grouping of iPSC-derived sensory neurons, subclusters were identified,
suggesting that variations in differentiation protocols can impact the resulting sensory neuron
populations. Importantly, iCell Sensory Neurons showed the highest expression of non-opioid pain-
relevant genes (i.e., SCN9A, SCN10A, TRPV1, PEIZO2, and P2RX3) which was corroborated with
single cell RNA-seq data showing these genes were expressed in the majority of the population. In
addition, these sensory neurons also displayed accentuated expression of neural maturation
markers, calcium handing genes, sodium channels, and potassium channels, as compared to cells
from other iPSC differentiation protocols. These genomic data correlate with functional data in cell-
based assays, including robust calcium influx responses to sensory-specific molecules (i.e.,
capsaicin or Yoda2) and relevant electrophysiology (low spontaneous activity and sensory-induced
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activity) on MEA. In summary, iPSC-derived sensory neurons have a transcriptome profile relevant
for human in vitro modeling of pain and neuropathy. Importantly, iCell Sensory Neurons express
premier non-opioid pain targets within a population that is enriched in ion channels and intracellular
signaling pathways that correlate with advanced sensory function.

Funding Source: Fuijifilm Cellular Dynamics.

W1157

CONSTRUCTION OF TISSUE DERIED KIDNEY-DERIVED ORGANOIDS AND DISEASE
MODELING
Hu, Huili, Shandong University, USA

The development of kidney organoids holds significant implications for both fundamental research
and clinical applications in renal diseases. Despite remarkable advances in kidney organoid
research in recent years, several challenges still exist. Through systematic screening of small
molecules and recombinant proteins, we identified critical roles of retinoic acid (RA), glial cell line-
derived neurotrophic factor (GDNF), and fibroblast growth factor 20 (FGF20) in enabling long-term
in vitro expansion of kidney organoids. Immunofluorescence staining and single-cell RNA
sequencing analyses confirmed the concurrent differentiation of proximal tubule and collecting duct
lineages within these organoids. Leveraging this culture system, we generated polycystic kidney
disease (PKD) organoids carrying PKD1 or PKD2 mutations using renal tissues from autosomal
dominant polycystic kidney disease (ADPKD) patients. Single-cell transcriptomic profiling validated
that PKD organoids recapitulated key molecular features of native PKD tissues. Furthermore,
comparative analysis revealed cellular heterogeneity between PKD1- and PKD2-mutant organoids,
underscoring their capacity to mirror the phenotypic diversity of patient-derived tissues. Based on
these findings, we established a high-throughput drug screening platform using cystic structure
diameter as a quantifiable endpoint. Our study presents a groundbreaking adult kidney-derived
organoid culture system capable of sustaining in vitro expansion. By integrating patient-specific
tissues, we further developed a robust platform for drug discovery in polycystic kidney disease and
identified a promising therapeutic agent. These advancements enrich the foundational
understanding of adult renal cell differentiation into organoids, provide a reliable model for studying
adult kidney diseases, and demonstrate substantial scientific and clinical translational potential.

Funding Source: The National Natural Science Foundation of China (32122031 to Huili Hu and
T2321004 to Huili Hu).

W1159

DECIPHERING THE MOLECULAR BASIS OF HEREDITARY ULNAR DEFICIENCY INDUCED
BY COMPLEX STRUCTURAL VARIANTS

Luo, Yingying, Shanghai Jiao Tong University, China

He, Guang, Bio-X Institutes, Shanghai Jiao Tong University, China
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Mao, Yafei, Bio-X Institutes, Shanghai Jiao Tong University, China

Liu, Liangjie, Bio-X Institutes, Shanghai Jiao Tong University, China

Jiang, Xinrui, Bio-X Institutes, Shanghai Jiao Tong University, China

Yang, Xiangyu, Bio-X Institutes, Shanghai Jiao Tong University, China

He, Rong, Pediatric Department, Shengjing Hospital Affiliated to China Medical University, China
Xu, Wei, Pediatric Department, Shengjing Hospital Affiliated to China Medical University, China

Congenital limb defects are among the most prevalent categories of congenital anomalies,
primarily manifesting as longitudinal deficiencies in isolated or syndromic forms. Non-syndromic
limb defects often hinder effective prenatal diagnosis due to unclear pathogenic mechanisms. Most
congenital limb defects are genetically driven and associated with mutations or chromosomal
abnormalities. These abnormalities, including deletions, duplications, inversions, and
translocations, can disrupt gene regulatory networks, thereby altering the expression of genes
critical for limb development. The complexity of these anomalies poses significant challenges in
generating suitable cellular and animal models. Current knockout and knock-in technologies
struggle to recapitulate complex structural variants (SVs), and interspecies developmental
divergence may further limit the applicability of these models. In this study, we analyzed a large
family pedigree comprising individuals with bilateral ulnar longitudinal deficiency. Whole-exome
sequencing (WES) failed to identify clinically significant pathogenic variants in the affected
individuals. However, BioNano optical genome mapping revealed complex SVs, including
duplications and inversions, within the 21922 region of all affected individuals across the pedigree.
Initial Hi-C analysis demonstrated that these SVs perturb the three-dimensional (3D) genome
organization and disrupt certain topologically associating domains (TADs). Third-generation
sequencing is currently being employed to investigate the transmission of variants between
parents and offspring. Moreover, patient-derived and normal induced pluripotent stem cells (iPSCs)
have been differentiated into induced mesenchymal stem cells (MSCs), with subsequent
osteogenic and chondrogenic differentiation planned to compare phenotypic disparities across
developmental stages. This investigation aims to elucidate how TAD disruption in the 21922 region
underlies non-syndromic ulnar longitudinal deficiency at the molecular level. These findings will
enhance mechanistic insights into non-syndromic limb defects and provide a framework for
modeling SV-associated diseases.

Funding Source: National Key Research and Development Program (2024YFC2707002).
Innovation Program of Shanghai Municipal Education Commission (2023ZKZD16) and National
Natural Science Foundation of China (82071262).

W1161

DECREASED COMPLEXITY AND ACTIVITY OF HUMAN CORTICAL NEURONS DERIVED
FROM PATIENT WITH DYRK1A MUTATION

Li, Yuan, Fudan University, China

Xiong, Man, Institution of Brain Science, Fudan University, China

Peng, Xingsheng, Institution of Brain Science, Fudan University, China

Liu, Yang, Institution of Brain Science, Fudan University, China

Dual specificity tyrosine-phosphorylation regulated kinase 1A (DYRK1A), a phosphorylation kinase,
is localized within the central nervous system and is linked to various neurodevelopmental
disorders, including developmental delays, intellectual disability (ID) and autism spectrum disorders
(ASD). Haploinsufficiency of DYRK1A leads to ASD-related phenotypes in mice and human,
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however, the key pathological mechanisms remain unclear, particularly in human. Here, we
generated human induced pluripotent stem cell (iPSC) lines from two patients with de novo
missense mutations and differentiated these lines into cortical neurons. We found that DYRK1A-
mutant neurons exhibited small soma size with increased soma circularity. Besides, DYRK1A-
mutant neurons showed decreased dendritic branching and immature synaptic formations.
Transcriptomic analysis revealed reduced expression of multiple ion channel genes, particularly
calcium channels, in DYRK1A-mutant neurons. Electrophysiological results showed that DYRK1A-
mutant neurons exhibited an increased action potential half-width and decreased calcium currents.
Overall, these findings indicate that DYRK1A deficiency disrupts calcium channels, suggesting
calcium channels modulators as potential therapeutics for diseases with DYRK1A deficiency.

Funding Source: National Natural Science Foundation.

w1163

DEVELOPMENT OF HUMAN IPSC-DERIVED HEPATOCYTES FOR DRUG DISCOVERY,
TRANSLATIONAL RESEARCH AND TOXICITY TESTING
Mastrogiovanni, Gianmarco, Cell Type Development, Bit Bio Ltd, USA
Balfour, Phoebe, bit.bio, UK

Bernard, Will, bit.bio, UK

Cornelius, Victoria, bit.bio, UK

Diaz-Soria, Carmen, bit.bio, UK

Ghimire, Sabitri, bit.bio, UK

Harris-Brown, Tom, bit.bio, UK

Knights, Andrew, bit.bio, UK

Milde, Stefan, bit.bio, UK

Hepatocytes comprise over 80% of the liver mass and are responsible for most of its functions,
including lipid and glucose metabolism, storage of macronutrients, secretion of plasma proteins,
detoxification and xenobiotic metabolism. Due to this vast spectrum of functionality, in vitro
hepatocytes have been used in both toxicology research and to study debilitating genetic diseases
and life-threatening conditions, such as alpha-1-antitrypsin deficiency and MAFLD. Despite the
growing burden of liver diseases, treatments remain limited due to challenges with traditional
models; e.g. primary human hepatocytes are scarce and difficult to maintain, immortalised cell lines
lack key liver functions and animal models present interspecies differences. Here, we used opti-
ox™ a deterministic cell programming technology, to generate consistent, scalable human induced
pluripotent stem cell (hiPSC)-derived hepatocytes and demonstrated their suitability for both
research and disease modelling (ioHepatocytes Discovery Research), and toxicology
(ioHepatocytes Toxicology). ioHepatocytes display expected cobblestone morphology with
distinctive nuclei and well-defined borders. Cells express key pan-hepatocyte markers including
ALB, HNF4A, ASGR1 and SERPINA1, and present a transcriptomic signature similar to primary
human hepatocytes. Additionally, ioHepatocytes show a high degree of consistency when derived
from iPSCs with opti-ox. ioHepatocytes Discovery Research secrete albumin, store glycogen and
accumulate lipids as well as forming bile canaliculi in vitro, demonstrating suitability for modelling
metabolic syndromes. ioHepatocytes Toxicology show expression of phase |, Il and Il drug
metabolism genes and have functional cytochrome P450 enzymes (CYP3A, CYP2B6 and
CYP1A2). Finally, when challenged with compounds known to cause drug induced liver injury,
ioHepatocytes Toxicology shows a similar toxic response to primary human hepatocytes, indicating
prospective use for ioHepatocytes Toxicology in the prediction of hepatotoxicity. ioHepatocytes
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offer a highly consistent, functional human hepatocyte model, with enhanced scalability to mitigate
some of the pitfalls and challenges faced with existing technologies.

W1165

EFFICIENT PRODUCTION OF CARDIOMYOCYTES IN 2D EN 3D: WNT AND INSULIN
ENHANCE PROLIFERATION AND INHIBIT MATURATION OF HUMAN IPSC-DERIVED
CARDIOMYOCYTES VIA TCF AND FOXO SIGNALING

Buikema, Jan Willem, Cardiology / Physiology, Vrije Universiteit Amsterdam, Netherlands
Yuan, Qianliang, Basic Science, Henan Academy of Science, China

Verbueken, Devin, Physiology, Amsterdam University Medical Center, Netherlands
Kemna, Luuk, Physiology, Amsterdam University Medical Center, Netherlands

Zhang, Keyin, Physiology, Amsterdam University Medical Center, Netherlands

van der Velden, Jolanda, Physiology, Amsterdam University Medical Center, Netherlands

Embryonic signaling pathways exert stage-specific effects during cardiac development, yet the
precise signals for proliferation or maturation remain elusive. To uncover the cues for proliferation,
we performed a combinatory cell cycle screen for Insulin and glycogen synthase kinase-3 (GSK-3)
inhibition in spontaneously beating human induced pluripotent stem cell-derived cardiomyocytes
(hiPSC-CMs). Our analysis for proliferation, and subsequential downstream sarcomere
development, gene expression analysis and molecular interventions identified a temporal interplay
between Insulin/Akt/FOXO and CHIR99021/Wnt/GSK-3/TCF signaling. Combined pathway
activation led to proliferation of immature hiPSC-CMs with low sarcomere and mitochondria
content, while in the absence of pathway activators, cardiomyocytes rapidly exited the cell cycle
and fetched higher organization of sarcomeres and mitochondria. Our data demonstrates two
important pathways which enhance proliferation and inhibit maturation, and provides molecular
mechanistic understanding of these cell fate decisions in immature hiPSC-CMs. Moreover, this
technology allows for expansion of hiPSC-CMs 2-dimensional (2D) large culture flasks and 3-
dimensional (3D) stirrer flasks for the production of hundreds of millions of cells. This facilitates a
desired scale up for drug testing and large heart tissue generation.

Funding Source: Dutch Heart Foundation.

w1167

GENE TARGETING OF NOS1AP IN HUMAN IPSC-DERIVED CARDIOMYOCYTES FROM
PATIENTS WITH LONG QT SYNDROME TYPE 1

Mohammadi, Neda, Physiology, Anatomy and Genetics, University of Oxford, UK

Trevett, Adam, Physiology, Anatomy and Genetics, University of Oxford, UK

Singal, Sejal, Cardiovascular Sciences, National Heart and Lung Institute, Imperial College
London, UK

Sanchez Alonso-Mardones, Jose, Cardiovascular Sciences, National Heart and Lung Institute,
Imperial College London, UK

Gorelik, Julia, Cardiovascular Sciences, National Heart and Lung Institute, Imperial College
London, UK

Winbo, Annika, Faculty of Medical and Health Sciences, University of Auckland, New Zealand
Li, Dan, Physiology, Anatomy and Genetics, University of Oxford, UK

J. Paterson, David, Physiology, Anatomy and Genetics, University of Oxford, UK
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Long QT Syndrome Type 1 (LQT1) is a heritable cardiac disorder that can affect individuals of all
ages. While often asymptomatic, it can lead to life-threatening arrhythmias, particularly under
stress or intense physical activity. The condition is typically marked by prolonged action potential
duration (APD) caused by mutations in the KCNQ1 gene, which encodes a cardiac potassium
channel. Nitric Oxide Synthase Adaptor Protein (NOS1AP) — a chaperone involved in NO signalling
in both cardiomyocytes (CMs) and sympathetic neurons — is a common variant in QT prolongation.
Overexpression of NOS1AP shortens APD by accelerating repolarisation in guinea-pig ventricular
myocytes. Here, we investigated the therapeutic utility of NOS1AP in a human model of LQT1, by
differentiating induced pluripotent stem cells (iPSCs) into CMs for use at day 30-35 and
transducing them with an adenoviral vector encoding NOS1AP marked by mCherry fluorescence,
or the empty vector. Structural properties were assessed via scanning ion conductance microscopy
and confocal microscopy, while functional analyses include optical mapping and multielectrode
array (MEA) recordings. First, western blot confirmed overexpression of NOS1AP in CMs.
Preliminary results show that LQT1-CMs exhibit significantly reduced cell area and decreased
membrane stiffness compared to healthy CMs, reflecting the fragility of the disease phenotype.
NOS1AP caused an increase in membrane stiffness of LQT1-CMs, comparable to that of healthy
CMs. Confocal imaging revealed an inversion of alpha and beta-tubulin expression in LQT1-CM,
signifying disruption of the microtubule complex; which were reversed to levels comparable to
healthy CMs with NOS1AP. Optical mapping showed increased calcium transient amplitudes in
LQT1-CMs, and MEAs demonstrated prolonged field potential duration and RR intervals
(decreased beat rate). Notably, NOS1AP treatment shortened MEA electrograms in LQT1-CMs,
approaching those of healthy controls. This study highlights key structural and functional features
of hiPSC derived LQT1-CMs. We further show that NOS1AP gene transfer in a human model of
LQT1 syndrome may provide a therapeutic opportunity to restore a normal electrophysiological
phenotype.

Funding Source: British Heart Foundation.

W1169

HSP70 AND MIR-22-3P IN MESENCHYMAL STEM CELL-DERIVED EXTRACELLULAR
VESICLES: MODULATING TH2 IMMUNITY IN ATOPIC DERMATITIS

Kim, Jimin, Research and Development Center, Brexogen Inc., Korea

Jung, Minyoung, Research and Development Center, Brexogen Inc., Korea

Lee, Jiyeon, Research and Development Center, Brexogen Inc., Korea

Lee, Seul Ki, Research and Development Center, Brexogen Inc., Korea

Jeong, Seon-Yeong, Research and Development Center, Brexogen Inc., Korea

You, Haedeun, Research and Development Center, Brexogen Inc., Korea

Kim, Hongduk, Green-Bio Science and Technology, Seoul National University, Korea

Kim, Ran, Graduate School of International Agricultural Technology, Seoul National University,
Korea

Kim, Soo, Research and Development Center, Brexogen Inc., Korea

Kim, Tae Min, Graduate School of International Agricultural Technology, Seoul National University,
Korea

Atopic dermatitis (AD) is a chronic inflammatory skin disorder characterized by immune

dysregulation, primarily driven by T helper 2 (Th2) cytokines, leading to severe pruritus,
eczematous lesions, and impaired skin barrier function. Despite advancements in targeted
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therapies, achieving long-term efficacy with minimal side effects remains challenging.
Mesenchymal stem cell (MSC)-derived extracellular vesicles (EVs) have emerged as promising
therapeutic agents due to their immunomodulatory and regenerative properties. To enhance their
therapeutic potential, we primed MSCs with interferon-y (IFN-y) to generate IFN-y-stimulated MSC-
derived EVs (IFN-y-MSC-EVs), which exhibit enhanced anti-inflammatory and immunoregulatory
functions. Using both in vivo and in vitro AD models, we demonstrated that IFN-y-MSC-EVs
effectively mitigated AD pathology by reducing inflammatory and mast cell infiltration while
downregulating Th2 cytokine receptors, including IL-4Ra and IL-13Ra1, along with their associated
downstream signaling pathways. Notably, IFN-y-MSC-EVs significantly alleviated key AD
symptoms, including pruritus, transepidermal water loss (TEWL), and skin thickening, while
systemically suppressing Th2-related markers in serum. Mechanistically, IFN-y-MSC-EVs were
enriched with immunomodulatory proteins and miRNAs, particularly heat shock protein 70 (HSP70)
and miR-22-3p, which contributed to the suppression of Th2 cytokine receptor expression and
downstream signaling, ultimately restoring immune balance and promoting skin homeostasis.
These findings highlight that IFN-y-MSC-EVs not only attenuate Th2-driven immune responses but
also enhance skin regeneration. Our study suggests that IFN-y-MSC-EVs represent a promising
stem cell-derived therapy for AD and warrant further investigation to evaluate their long-term
clinical efficacy.

W1171

HUMAN TROPHOBLAST ORGANOID-BASED INFECTION MODELS REVEAL DIFFERENTIAL
RESPONSE TO HEPATITIS E VIRUS GENOTYPES
Zhao, Wentao, Institute of Zoology, Chinese Academy of Sciences, China

Hepatitis E virus (HEV) infection during pregnancy leads to high maternal mortality and significant
adverse fetal outcomes resulting from its cross-placenta transmission. These cases vary across
HEV genotypes, especially between genotype 1 (HEV1) and 3 (HEV3). However, since the lack of
physical-relevant infection models, the underlying pathologic and virologic mechanisms of different
HEV subtypes on placenta remain largely undefined. Here, we developed trophoblast stem cell
(hTSC)-based cell and organoid infection models to HEV1 and HEV3, and characterized their
infectivity to trophoblast derivatives. We revealed that hTSCs and syncytiotrophoblasts (STB) were
permissive for HEV1/3 infection, and the infection was more robust on organoids than on cell
models. Based on these models, we found that although HEV3 was more infectious to trophoblast
cells than HEV1, post-infection transcriptome analysis indicated more dramatic transcriptional
changes upon HEV1 infection. For example, the downregulated KRT3, SLIT3, COL14A1, HOXDS,
and PDGFRB suggested disruption of spiral artery remodeling process and upregulated GCM1
suggested a promotion of syncytialization. Trophoblast organoid-based infection models enabled
evaluating the antiviral properties of drugs, like sofosbuvir and ribavirin, against HEV infection to
placenta. In summary, based on the HEV-infected trophoblast organoid model, we dissect
differential placental response to HEV1 and HEV3, and provides a robust platform for developing
the antiviral drugs available during pregnancy.

Funding Source: National Natural Science Foundation of Youth Fund (NSFC82301883).

W1173

INNOVATIVE IN VITRO TERATOGENICITY MODELS: FROM MOUSE TO HUMANS
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Soares Da Silva, Francisca, F. Hoffmann- La Roche, Switzerland

Jaklin, Manuela, Roche Innovation Center Basel, F. Hoffmann-La Roche, Switzerland
Clemann, Nicole, Roche Innovation Center Basel, F. Hoffmann-La Roche, Switzerland
Kustermann, Stefan, Roche Innovation Center Basel, F. Hoffmann-La Roche, Switzerland

Cutting-edge in vitro teratogenicity models represent a significant advancement in drug safety
assessment, aimed at reducing the reliance on animal testing while enhancing the predictivity and
relevance of human-based assays. Conventional animal embryofetal development (EFD) testing
requires the use of a large number of animals and is very time-consuming, making it feasible for
only a limited number of drug candidates at a late stage in drug development. In contrast,
alternative in vitro models, while promising, face their own challenges. Data from model
compounds is mostly based on animal studies, and most recent in vitro alternative models are
human-based, which creates a "translational gap" from animal EFD data to human in vitro models.
Traditional in-vitro teratogenicity testing relies heavily on the mouse embryonic stem cell test
(EST), a validated assay for identifying potential teratogens. However, recent developments using
human-based models, such as hiPSC-derived, offer promising alternatives that closely mimic early
human embryonic development. Here, we present a comprehensive comparison of the mouse EST
and these novel human-based assays, such as the Teratox and gastruloid assays. Validation data
are presented using a range of reference compounds known for their teratogenic or non-
teratogenic effects. These compounds were tested across all models to evaluate and compare
their performance and predictive accuracy. Human-based models align better with known human
teratogenic outcomes, showing superior translational potential. Specifically, the Teratox assay
exhibited higher sensitivity and specificity in detecting teratogenic effects compared to the mouse
EST. In conclusion, these innovative in vitro teratogenicity models represent a shift from traditional
animal-based methods to human-relevant assays. These models not only offer ethical benefits but
also provide more relevant biological insights, potentially leading to safer and more effective
pharmaceuticals. This transition promises improved drug development processes, better safety
profiles, and safer therapeutic options for patients.

W1175

INTEGRATION OF IPSC-DERIVED MICROGLIA INTO CEREBRAL ORGANOID FOR
STUDYING NEUROIMMUNOLOGY

Hyeon, JaeHwan, Korea Research Institute of Bioscience and Biotechnology (KRIBB), Korea
Kwon, Jeongwoo, Primate Resources Center (PRC), Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Korea

Jo, Yu-jin, Primate Resources Center (PRC), Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Korea

Yoon, Seung-Bin, Primate Resources Center (PRC), Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Korea

Kim, Seokho, College of Health Sciences, Dong-A University, Korea

Kim, Ji-Su, Primate Resources Center (PRC), Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Korea

Microglia is tissue-resident macrophage that exist in the central nervous system (CNS). Microglia is
involved not only immune responses in CNS, but also contributes to the development and
functional regulation of neurons and other glial cells. Microglia is influenced by genetic
predisposition and micro-environments, and their dysfunction is a key characteristic of neurological
diseases. However, unlike pheriperal blood mononuclear cells, microglia is difficult to isolate
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securely. Animal model-derived microglia and cell lines only partially recapitulate human microglial
characteristics due to genetic differences. In contrast, human iPSC-derived microglia provide a
stable supply of cells with specific traits and replicate the microglial development process, closely
resembling embryonic hematopoiesis. Therefore, we described an effective differentiation method
of microglia using human iPSC and integration into cerebral organoids. Firstly, embryonic bodys
(EB) were produced using human iPSC with SCF, BMP4, VEGF and 20uM ROCK inhibitor. To
differentiate the hematopoietic lineage, we induced primitive macrophage progenitor (PMP) using
IL-3 and M-CSF. PMP cells were expressed myeloid immune cell markers (CD11b, CD14, CD45).
To induce the maturation of microglia, we cultured PMP cells in the presence of IL-34 along with
low concentrations of GM-CSF and M-CSF. After maturation step, cells express typical microglia
markers (IBA-1, CX3CR1, TMEM119, P2RY12). Moreover, we investigate whether iPSC-derive
microglia exhibit functional properties. In the phagocytosis assay, we observed that iPSC-derived
microglia internalized fluorescence latex beads in a time dependent manner after treatment.
Furthermore, LPS treatment shifted microglia to an inflammatory phenotype, marked by decreased
CD206 and elevated HLA-DR expression. To generate the neuro-immune organoids, microglia was
co-cultured with human cerebral organoid. Notably, iPSC-derived microglia successfully integrated
into the cerebral organoid and exhibited proliferation. Taken together, we established an iPSC-
derived microglia differentiation protocol with functional characteristics. These microglia is
expected to be applicable to the study of microglial function and their role in neuroimmunology.

W1177

INVESTIGATING RETINAL TAU PATHOLOGY IN FRONTOTEMPORAL DEMENTIA
Mautone, Lorenza, Sapienza University of Rome, Italy
Di Angelatonio, Silvia, Department of Physiology and Pharmacology, University Sapienza, Italy

Frontotemporal dementia is an early-onset neurodegenerative disorder characterized by
progressive neuronal loss, often associated with hereditary mutations in the MAPT gene, which
encodes the tau protein. Patients with Alzheimer’s disease and FTD exhibit retinal defects,
including changes in retinal thickness and the accumulation of hyperphosphorylated tau
aggregates, which correlate with disease severity. The retina's accessibility for non-invasive
imaging makes it an ideal model for studying disease progression and evaluating potential
therapeutic interventions in real-time. A key gap in current research is the limited understanding of
tau's role in neurodegeneration. The link between neurodevelopment and neurodegeneration has
already been proposed for iPSC-derived cortical cultures and mouse models. To address this gap,
we explored the involvement of tau in retinal development and maturation using two isogenic iPSC
lines differing in the presence of the MAPT IVS10+16 mutation, which is linked to FTD. We
generated 2D retinal cultures and 3D retinal organoids to investigate the effects of this mutation.
Our findings reveal that tau-mutant retinal cultures, at later differentiation stages, exhibit abnormal
tau isoform expression, increased tau phosphorylation, and toxic tau aggregates, indicative of early
pathological tau accumulation. Functionally, we observed impaired synaptic maturation, reduced
network synchronization, and elevated markers of cellular stress. At earlier differentiation stages,
tau-mutant cultures displayed delays in neural rosette formation, impairing differentiation, and
maturation of retinal progenitor cells, accompanied by a reduced number of mitochondria. This
developmental delay extended to retinal organoids, where optic vesicle structures were smaller,
and the neuronal retina exhibited disorganized morphology. These results demonstrate that the
MAPT IVS10+16 mutation disrupts human retinal neurogenesis, leading to both developmental
deficits and early tau pathology. By establishing an iPSC-derived retinal model for tauopathy
research, this study provides a novel platform to investigate the neurodevelopmental aspects of
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FTD and related disorders, offering a fresh perspective on tauopathies before the onset of full-
blown neurodegeneration.

w1179

METABOLIC PROFILING OF VENTRALIZED NEUROECTODERM TO UNDERSTAND HIGH
REDOX POTENTIAL OF HUMAN MIDBRAIN DOPAMINERGIC CELLS

Ni, Anjie, Department of Human Genetics, McGill University, Canada

Alsuwaidi, Shaima, Integrated Program in Neuroscience, McGill University, Canada

Fleming, Peter, Integrated Program in Neuroscience, McGill University, Canada

Ernst, Carl, Department of Human Genetics, McGill University, Canada

Midbrain dopaminergic (mDA) cells represent a distinct cell type important in motor control. mDA
cells are highly metabolically active and very sensitive to redox states compared to other neural
cell types, but the nature of this sensitivity is not well understood. We hypothesize that mDA cells
are programmed to allow high redox states early in development, prior to differentiation of unique
dopaminergic cell features. To test this hypothesis, we compared the metabolic profile of ventral
neuroectoderm, an early mDA progenitor cell state, to neuroectodermal cells, which both
underwent dual-SMAD inhibition and differed solely in their exposure to sonic hedgehog (SHH), an
essential ventralizing morphogen. iPSCs were induced from six control human lines and cells were
treated in induction media for 7 days. Metabolic profiling was conducted using two complementary
liquid chromatography-mass spectrometry (LC-MS/MS) approaches, ion-pairing reversed-phase
LC-MS/MS and hydrophilic interaction liquid chromatography, for a comprehensive coverage of
central carbon metabolism. We found that metabolites from the transsulfuration pathway were
significantly upregulated in ventralized neuroectodermal cells. The transsulfuration pathway
produces sulfur-containing metabolites, such as glutathione and taurine, which can act as
antioxidants and regulate cellular redox balance. RNA-seq analysis of these two cell types at this
developmental timepoint showed that a subset of genes encoding enzymes of the transsulfuration
pathway were upregulated in ventralized neuroectoderm. This suggests that ventralized
neuroectoderm is equipped with a distinctly active transsulfuration mechanism early in
development, likely to reduce oxygen free radicals from high mitochondrial ATP production.
Dopaminergic cell redox states may thus be programmed much earlier than previously thought and
may allow for the differentiation of unique dopaminergic cell features such as extensive branching,
dopamine production, and calcium flux.

W1181

MULTI ORGANOID CULTURE SYSTEM FOR RECAPITULATING LIVER PANCREAS
INTERACTION IN OBESITY

Kim, Jisu, Bioengineering and Nano-Bioengineering, Incheon National University, Korea
Bae, Jungho, Biotechnology, Yonsei University, Korea

Han, Jongsoo, Bioengineering and Nano-Bioengineering, Incheon National University, Korea
Cho, Seung-Woo, Biotechnology, Yonsei University, Korea

Yang, Kisuk, Bioengineering, Incheon National University, Korea

The prevalence of obesity-related metabolic disorders, such as metabolic dysfunction-associated

steatotic liver disease (MASLD) and type 2 diabetes (T2DM) is rising. Understanding the metabolic
pathways underlying these diseases is crucial for drug development, which requires advanced in
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vitro models of key organs involved in metabolism, particularly the liver-pancreas axis. While
existing liver-pancreas axis models are useful for studying glucose regulation, they fall short in
replicating an in vivo-like liver-pancreas axis due to the slow transport of metabolic substrates and
suboptimal organ function in mixed media cultures. To address these limitations, we developed a
multi-organoid device (MOD) that enables convective transport of metabolites between separated
organoids. This device significantly enhances metabolic substrate transport compared to passive
diffusion-based systems and improves organoid function. To model MASLD on this platform, liver
organoids were treated with palmitate (PA), a fatty acid, which induced characteristic lipotoxicity,
lipid accumulation, and increased secretion of Fetuin A (FetA), a key signaling molecule. Moreover,
our device successfully replicated MASLD-induced T2DM, characterized by FetA-mediated (3-cell
apoptosis, impaired pancreatic glucose sensitivity, glucose intolerance, and hyperinsulinemia.
Additionally, the widely used T2DM drug metformin exhibited clinically relevant efficacy within the
system, underscoring its potential for drug screening applications. Overall, this MOD provides a
robust platform for modeling the interactions between MASLD and T2DM and holds promise for the
development of effective therapeutic strategies for metabolic diseases.

Funding Source: Supported by NRF-2022R1C1C1008610 and KFRM (24A0105L1, 22A0105L1-
11).

w1183

NADPH OXIDASE 4 DEFICIENCY ENHANCES IL-12 PRODUCTION AND TH1 RESPONSES IN
MYCOBACTERIUM TUBERCULOSIS INFECTION THROUGH BONE MARROW-DERIVED
DENDRITIC CELLS

Lee, Seunghyun, 454 Life Sciences, Korea

Kim, Hongmin, Department of Microbiology, Institute for Inmunology and Immunological Disease,
Graduate School of Medical Science, Brain Korea 21 Project, Yonsei University College of
Medicine, Korea

Ha, Yura, Department of Microbiology, Institute for Inmunology and Immunological Disease,
Graduate School of Medical Science, Brain Korea 21 Project, Yonsei University College of
Medicine, Korea

Choi, Hong-hee, Department of Microbiology, Institute for Inmunology and Immunological Disease,
Graduate School of Medical Science, Brain Korea 21 Project, Yonsei University College of
Medicine, Korea

Kim, Lee-han, Department of Microbiology, Institute for Inmunology and Immunological Disease,
Graduate School of Medical Science, Brain Korea 21 Project, Yonsei University College of
Medicine, Korea

Choi, Sangwon, Department of Microbiology, Institute for Immunology and Immunological Disease,
Graduate School of Medical Science, Brain Korea 21 Project, Yonsei University College of
Medicine, Korea

Shin, Sung Jae, Department of Microbiology, Institute for Immunology and Immunological Disease,
Graduate School of Medical Science, Brain Korea 21 Project, Yonsei University College of
Medicine, Korea

Lee, Jumi, Department of Microbiology, Institute for Immunology and Immunological Disease,
Graduate School of Medical Science, Brain Korea 21 Project, Yonsei University College of
Medicine, Korea

Mycobacterium tuberculosis (Mtb) infection induces oxidative stress, necessitating host regulatory
mechanisms to maintain redox balance. The NADPH oxidase (NOX) family modulates reactive

195



ILLUMINATING "

T THEFUTURE #=-

Ilﬂﬂ*l
wmwosm
AND TECHHOUOGY

S & HONG KONG, 11 - 14 JUNE

oxygen species production, yet while NOX2 has been extensively studied in Mtb infection, the role
of NOX4 remains unclear. Given the importance of dendritic cells (DCs) in orchestrating adaptive
immune responses, we investigated how NOX4 influences DC function and its subsequent effects
on host immunity. Using NOX4-deficient (Nox4-/-) and wild-type (WT) mice infected with Mtb, we
found that Nox4-/- mice exhibited reduced bacterial burden and milder lung pathology,
accompanied by increased DC infiltration and a higher frequency of interferon-gamma (IFN-y)-
producing CD4+ T cells. Ex vivo experiments revealed that while T cells from WT and Nox4-/- mice
exhibited comparable IFN-y production when stimulated directly, Mtb-infected bone marrow-
derived DCs (BMDCs) from Nox4-/- mice significantly enhanced IFN-y production in WT T cells.
Further analysis demonstrated that NOX4 deficiency led to increased IL-12 production in DCs
through enhanced activation of IRF1, mediated by the AKT/GSK-3f signaling pathway. These
findings suggest that NOX4 negatively regulates IL-12 production in Mtb-infected DCs, thereby
suppressing Th1-mediated immunity. Notably, since BMDCs are derived from hematopoietic stem
and progenitor cells (HSPCs), our results highlight the potential for modulating NOX4 in stem cell-
derived DCs to enhance immune responses. This could open avenues for utilizing stem cell-based
immunotherapies to improve host defense against tuberculosis and optimize vaccine efficacy.
Given the critical role of DCs in immune regulation, targeting NOX4 may offer a novel strategy for
harnessing stem cell-derived immune cells to combat infectious diseases.

Funding Source: This work was supported by the NRF grants funded by MSIT [RS-2023-
00208115] and the Ministry of Education [RS-2023-00246091].

w1185

NOVEL MECHANISM OF CYFIP2 INVOLVEMENT IN THE PATHOGENESIS OF
DEVELOPMENTAL EPILEPTIC ENCEPHALOPATHY

Li, Keyi, Bio-X Institutes, Key Laboratory for the Genetics of Developmental and Neuropsychiatric
Disorders, Shanghai Jiao Tong University, China

He, Guang, Bio- X Institutes, Key Laboratory for the Genetics of Developmental and
Neuropsychiatric Disorders, Shanghai Jiao Tong University, China

Bi, Yan, Bio- X Institutes, Key Laboratory for the Genetics of Developmental and Neuropsychiatric
Disorders, Shanghai Jiao Tong University, China

Niu, Weibo, Department of Psychiatry and Behavioral Sciences, Emory University School of
Medicine, USA

Mao, Xiao, Department of Medical Genetics, Hunan Provincial Maternal and Child Health Care
Hospital, China

Developmental and epileptic encephalopathy (DEE) is a severe neurodevelopmental disorder in
children, characterized by high genetic heterogeneity. Despite advances, the mechanisms
underlying DEE remain complex and poorly elucidated. In this study, we identified a novel de novo
CYFIP2 nonsense mutation, ¢.2473C>T (p.Arg825Ter), in a DEEB5 family, presenting milder
phenotypes compared to other gain-of-function (GoF) mutations, suggesting a distinct mechanism.
CYFIP2 is crucial for actin polymerization, yet its loss-of-function (LoF) effects are largely
unexplored. To address this, we generated induced pluripotent stem cells (iPSCs) from the Arg825
patient and used CRISPR to create heterozygous and homozygous p.Arg87Cys cell lines,
representing the most severe DEE65 mutation, in wild-type iPSCs. Additionally, to elucidate the
mechanism of DEE65 caused by the Arg825 mutation, we performed CRISPR-mediated correction
in Arg825 iPSCs to obtain an isogenic control iPSC line. Analysis showed that CYFIP2 expression
was decreased in Arg825 iPSCs but remained at wild-type levels in Arg87 iPSCs. All lines were
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differentiated into neural progenitor cells, forebrain neurons, and excitatory cortical projection
neurons. Multi-electrode array analysis revealed that the Arg825 neurons exhibited reduced
epileptiform activity compared to the Arg87 neurons. Arg825 neurons also showed reduced SYN1
synaptic signaling and lower dendritic spine density compared to Arg87 neurons, consistent with
patient phenotypes. RNA-seq analysis indicated that the Arg825 mutation impairs axon
development and causes transcriptional dysregulation. Overexpression studies in HEK293T cells
demonstrated that the Arg825 mutation significantly reduces CYFIP2 interaction with WAVE1 and
increases nuclear localization, indicating a potential genetic compensation mechanism affecting
mMRNA transcription. Overall, this study developed human iPSC models of CYFIP2 mutations,
revealing a mechanism where nonsense mutations lead to mRNA truncation, disrupting the
assembly of the WAVE1 regulatory complex and actin polymerization in DEE. Future research will
employ this iPSC platform for deeper mechanistic insights and drug screening, offering new
avenues for prenatal diagnosis and personalized treatment of DEE.

Funding Source: This study was supported by National Key Research and Development Program
(2024YFC2707002), Innovation Program of Shanghai Municipal Education Commission
(2023ZKZD16) and National Natural Science Foundation of China (82071262).

w1187

PRENATAL MEHG EXPOSURE LEADS TO ABERRANT CHOLINERGIC NEURON
DEVELOPMENT, POTENTIALLY CONTRIBUTING TO ASD-LIKE BEHAVIOURS

Chan, Laurie Hing Man, University of Ottawa, Canada

Loan, Allison, Biology, University of Ottawa, Canada

Leung, Joseph, Biology, University of Ottawa, Canada

Bangari, Neeharika, Biology, University of Ottawa, Canada

Wang, Jing, Regenerative Medicine Program, Ottawa Hospital Research Institute, Canada

Aberrant neurodevelopment is a core deficit of autism spectrum disorder (ASD). Previously, we
showed that adult mice prenatally exposed to non-apoptotic MeHg exhibited key ASD
characteristics, including impaired communication, reduced sociability, and increased restrictive,
repetitive behaviours, whereas, in the embryonic cortex, prenatal MeHg exposure caused
premature neuronal differentiation. However, it remains unknown regarding underlying cellular
mechanisms that contribute to prenatal MeHg-induced ASD. To determine underlying cellular
mechanisms unbiasedly, we performed bulk RNA-seq analysis using cortical tissues from adult
mice prenatally treated with 0.2ppm MeHg and revealed aberrantly increased cholinergic synaptic
function. We further confirmed the finding by showing increased expression of choline
acetyltransferase (Chat) in postnatal day 7 cortical tissues followed by increased expression of
acetylcholine transporter (Slc5a7) in adult cortical tissues of mice receiving prenatal treatment of
0.2ppm MeHg. Intriguingly, we also observed an increased number of acetylcholine neurons
(Chat+ cells) in the prefrontal cortex (PFC) of adult mice prenatally treated with 0.2 ppm MeHg. To
ask about the embryonic origin of the increased Chat+ neurons in the prefrontal cortex, we
performed embryonic day 12 (E12) dorsal and ventral neural precursor cultures and showed that
non-apoptotic 25nM MeHg treatment in culture can increase the genesis of Chat+ neurons from
both dorsal cortical precursors and ventral neural precursors. Overall, these results suggest that
prenatal MeHg exposure increases cholinergic neuron production from embryonic neural
precursors, consequently leading to dysregulated cholinergic neuron communication in adulthood,
potentially contributing to ASD phenotypes.
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Funding Source: The project is funded by the Natural Sciences and Engineering Council of
Canada, the Canadian Institute of Health Research and the Canada Research Chair Program.

w1189

RAPID AND CONSISTENT GENERATION OF HUMAN IPSC-DERIVED OLIGODENDROCYTE-
LIKE CELLS USING OPTI-OX TECHNOLOGY
Nicoll, Roisin, Commercial, Bit Bio Ltd., UK

Oligodendrocytes (OLs) are the myelinating cells in the central nervous system. By ensheathing
axons, OLs enhance the action potential conduction velocity. OLs arise from oligodendrocyte
precursor cells (OPCs) during pre- and postnatal development. The death of OLs and the
impairment of differentiation of OPCs into OLs is a major pathological characteristic in
demyelinating diseases. The development of therapies that promote myelination in neurological
conditions, particularly demyelinating diseases, is hampered by the limited translatability of existing
preclinical animal models, and the lack of reliable in vitro models. Human induced pluripotent stem
cells (hiPSCs) can be used to generate OLs for in vitro applications, however, current
differentiation protocols are often lengthy, challenging to reproduce, and are difficult to scale. Our
proprietary opti-ox™ (optimised inducible overexpression) technology enables highly controlled
expression of transcription factors, deterministically programming hiPSCs into specific cell types of
interest, to provide a robust, consistent, and reliable source of human cells for in vitro applications.
We have used opti-ox to rapidly program hiPSCs into oligodendrocyte-like cells
(ioQligodendrocyte-like cells), a population of oligodendroglial cells resembling a pre-myelinating
oligodendrocyte state. By day 1, the cells present an OPC-like morphology and are positive for
oligodendroglial lineage markers OLIG2, SOX10 and O4. By day 8, the cells show increased
complexity with an OL-like morphology, and increased expression of other mature oligodendrocyte
markers such as MBP, MAL, CNP and MYRF, seen by qRT-PCR, bulk RNA and scRNAseq.
Furthermore, whole transcriptome analysis demonstrates equivalent expression profiles between
three different manufactured lots indicating consistency and experimental reproducibility.
ioOligodendrocyte-like cells provide a relevant, consistent, and scalable source of human cells that
can be used for investigations into novel therapeutics and molecular mechanisms that regulate this
critical glial cell type that is implicated in various human diseases.

w1191

RAPID, EASY, AND EFFICIENT BIALLELIC KNOCK-IN SYSTEM UNIFIED WITH AN
INDEPENDENT SECOND SYNTHETIC CISTRON FOR PERSONALIZED TRANSGENE
EXPRESSION

Ayala-Sarmiento, Alberto, RMI, Cedars-Sinai Medical Center, USA

Hatanaka, Emily, RMI, Cedars-Sinai Medical Center, USA

Breunig, Joshua, RMI, Cedars-Sinai Medical Center, USA

Unspecific, inefficient, lack of control of the copy number and/or small cargo knock-in of transgenic
elements confines the capacity of cell and gene therapies. For example, viruses and transposases
allow quick integration of considerable cargo sizes into the genome but lack both specificity and
controlled copy number. Nucleases like TALENS and CRISPR-associated proteins help integrate
large cargo sizes into specific loci, but they rely on homology-directed repair, which is very
inefficient. Thus, the selection of the edited cells is laborious and time-consuming. Prime editing is
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another system that allows small editions into the targeted loci and combined with recombinases it
can be used to insert big fragments, however, the selection of monoallelic or biallelic edited cells is
still an arduous task. To address these challenges, we have developed a highly efficient
methodology for inserting large cargo into a specific locus while enabling the rapid selection of
biallelic knock-in cells. Furthermore, transgenic elements can be expressed under any synthetic
promoter, making the system very customizable. In human cells, we achieve this by targeting a
constitutive gene with template vectors and ribonucleoprotein complexes to insert the desired
landing pad via homology-directed repair. The landing pad enables both the visualization and
selection of biallelic-edited cells while also supporting the addition of a secondary cistron, where
new transgenic elements can be expressed under any synthetic promoter and inserted via
recombinases. As proof of principle, we tested our system using fluorescent gene reporters for
easy visualization and selection of cells. However, any transgene can be inserted, making the
system adaptable for testing therapeutic genes or mutated genes for disease modeling under the
expression of synthetic promoters.

Funding Source: Cedars-Sinai.

w1193

RESTORATION OF CALCIUM HANDLING ABNORMALITIES IN BECKER MUSCULAR
DYSTROPHY PATIENT-DERIVED INDUCED PLURIPOTENT STEM CELL DIFFERENTIATED
CARDIOMYOCYTES WITH GIVINOSTAT TREATMENT

Law, Laalaa Hiu Tung, Department of Paediatrics and Adolescent Medicine, The University of
Hong Kong, Hong Kong

Lui, Jeffrey, Department of Paediatrics and Adolescent Medicine, The University of Hong Kong,
Hong Kong

Cheng, Stephen Yin, Department of Paediatrics and Adolescent Medicine, The University of Hong
Kong, Hong Kong

Law, Anna Hing Yee, Department of Paediatrics and Adolescent Medicine, The University of Hong
Kong, Hong Kong

Kwok, Maxwell Ka Shing, School of Biomedical Sciences, The Chinese University of Hong Kong,
Hong Kong

Tse, Hung Fat, Division of Cardiology, Department of Medicine, The University of Hong Kong,
Hong Kong

Poon, Ellen Ngar Yun, School of Biomedical Sciences, The Chinese University of Hong Kong,
Hong Kong

Cheung, Yiu Fai, Department of Paediatrics and Adolescent Medicine, The University of Hong
Kong, Hong Kong

Cheung, Tom Hiu Tung, Division of Life Science, Center for Stem Cell Research, HKUST-Nan
Fung Life Sciences Joint Laboratory, State Key Laboratory of Molecular Neuroscience, Molecular
Neuroscience Center, The Hong Kong University of Science and Technology, Hong Kong

Chan, Sophelia Hoi Shan, Department of Paediatrics and Adolescent Medicine, The University of
Hong Kong, Hong Kong

Dystrophinopathy, caused by DMD gene mutations, include Duchenne muscular dystrophy (DMD)
and Becker muscular dystrophy (BMD). DMD presents with severe progressive skeletal muscle
weakness, while BMD is milder. Both conditions can lead to early-onset cardiomyopathy and
severe heart failure. Increase histone deacetylase (HDAC) activity in dystrophinopathy causes
epigenetic changes that inhibit muscle regeneration and promote chronic inflammation, fibrosis and
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adipogenesis. The HDAC inhibitor Givinostat, has shown promise as a treatment, with preclinical
and clinical studies demonstrating its positive impact on DMD skeletal muscle pathology. A phase
3 clinical trial in ambulatory DMD boys aged 6 years and older showed that Givinostat significantly
delayed motor deterioration. It has been approved by the US FDA for treating DMD patients aged 6
years and older. However, data on the cardiac effects of Givinostat are limited. In this study, we
established integration-free induced pluripotent stem cell (iPSC) lines from 2 patients with BMD
and 2 healthy subjects. Both patients have mild skeletal muscle weakness but experienced early-
onset of severe cardiomyopathy and heart failure, necessitating heart transplantation. We
differentiated the patient-derived iPSC into cardiomyocytes (iPSC-CM) for pathological and
functional characterization, and drug screening with Givinostat. Our patient-derived iPSC-CMs
showed reduced dystrophin expression, increase cell membrane fragility with significantly elevated
ATP and creatine kinase release after hypotonic challenge, and impaired calcium handling
properties. Givinostat treatment restored intracellular calcium transient properties in the patient-
derived iPSC-CMs, shortening calcium transient duration and accelerated time to peak and time of
decay in a dose-dependent manner. However, higher doses were associated with irregular
heartbeats. In summary, we found that the HDAC inhibitor Givinostat, had a potential positive
functional impact on cardiac pathology of dystrophinopathy using our patient-derived iPSC-CM
model. We will continue to investigate the epigenetic mechanisms using single-cell ATAC-seq and
paired single-cell RNA-seq to explore Givinostat's genetic regulation of its cardiac effect in
dystrophinopathy.

Funding Source: GRF grant (Ref: 17123122) Dystrophinopathy patient-derived iPSC disease
model for novel epigenetic mechanisms evaluation and advancing small molecules therapies
development (2022-ongoing).

W1195

AUTOMATION OF FULL WORKFLOW FOR CARDIAC DIFFERENTIATION AND FORMATION
OF 3D CARDIAC ORGANOIDS FROM HUMAN IPSC, AND FUNCTIONAL ANALYSIS OF
COMPOUND RESPONSES

Sirenko, Oksana, Assay Development, Molecular Devices, LLC, USA

Macha, Prathyushakrishna, Molecular Devices, LLC, USA

Tong, Zhisong, Molecular Devices, LLC, USA

Kersulyte, Auguste, Molecular Devices, LLC, USA

Michimayr, Astrid, Molecular Devices, LLC, USA

Spira, Felix, Molecular Devices, LLC, USA

3D organoid models are increasingly important for biological research and drug development,
however because of complexity of steps those processes are difficult to automate. To enable
automated control of cell culture, we developed the automation solution CellXpress.ai.
CellXpress.ai contains four essential components for automated organoid culture: liquid handler,
automated incubator and imager, plus integrated Al-powered software that that provides
automated processing of complex protocols. Automated 3D organoid culture includes processes of
plating organoid domes, periodic media exchanges, and periodic monitoring by imaging and
analysis. It provides automated passaging of organoids, which can be triggered by Al-based
organoid classification based on organoid phenotypes. We developed Al-based protocols and
present results from the automation of three different organoid types: mouse intestinal organoids,
human intestinal organoids, and patient-derived colorectal tumor organoids. 3D organoid cultures
were started from seeding organoids into matrigel domes in 24 well plate format. We automated
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organoid culture protocols using media kits for mouse and human organoids recommended by
STEMCELL Technologies. Media exchanges were done automatically every 24 hours. Passaging
organoids were also performed automatically using liquid handling, but timing for passaging
depends on maturation of organoids, which requires decision action done either by scientists of by
software. Cultures were monitored by imaging every 12 hours with transmitted light and 4X
magnification by integrated imager. Then machine-learning based image analysis allowed to detect
organoids and provide analysis of organoid objects to measure variety of phenotypic read-outs
including size, density, and texture measurements. Phenotypic classification of organoids for
mature and immature phenotypes was done by pre-trained model that combined un-supervised
and supervised machine learning. We created models for three tested organoid types. Passaging
steps were then triggered automatically by a user-defined percentage and number of mature
organoids in the culture, typically >50%. The Al-based classification allowed to fully automate 3D
culture and expansion of organoids, also to increase productivity and throughput.

w1197

TRANSLATIONAL RESEARCH IN DRUG DISCOVERY TARGETING BRAIN CELLS USING
CYNOMOLGUS MONKEY INDUCED PLURIPOTENT STEM CELL-DERIVED ASTROCYTES
Suezawa, Takahiro, Astellas Pharma Inc., Japan

Fushiki, Hiroshi, Astellas Pharma Inc., Japan

Nakahara, Soichiro, Astellas Pharma Inc., Japan

Sasaki-lwaoka, Haruna, Astellas Pharma Inc., Japan

Hirose, Shoichi, Astellas Pharma Inc., Japan

Translational research with non-human primates (NHPs) is widely accepted in central nervous
system disease areas because of their close anatomical and physiological similarities to humans,
allowing for accurate disease modeling and evaluation of therapeutic candidates. We previously
established a chronic stroke model in cynomolgus monkeys and demonstrated the therapeutic
effect of AS9102246-00 (AS), a lipid nanoparticle that delivers a transcription factor-encoding
mMRNA into astrocytes to induce neurogenesis, on motor dysfunction. While in vitro assays under
controlled conditions are desirable to evaluate whether the efficacy observed in NHPs can be
extrapolated to humans, the application of NHP in vitro models has been limited. Here, we report
the generation of astrocytes derived from cynomolgus monkey induced pluripotent stem cells
(monkey iPSCs) and in vitro efficacy evaluations of AS using these cells. Monkey iPSCs purchased
from the Japanese Collection of Research Bioresources were differentiated into neural progenitor
cells (NPCs) using dual SMAD inhibition. The NPCs were cultured in Astrocyte Medium for
approximately 10 weeks with regular passaging to generate astrocytes. The majority of the cell
population co-expressed GFAP and S1008 and exhibited a star-shaped morphology, indicating
typical astrocyte characteristics. Additionally, few doublecortin (DCX)-positive cells were observed,
suggesting minimal neuronal cell contamination. In efficacy evaluations of AS, we treated iPSC-
derived astrocytes and assessed induced-neurogenic effects 7 days post-treatment. The number
of DCX-positive cells increased with rising concentrations of AS compared to the control on the
same day. These DCX-positive cells exhibited a round cell body and neurite-like structures with
very little GFAP expression, indicating neuronal characteristics. Furthermore, we successfully
detected the efficacy of AS in human cells, suggesting its neurogenic potential may extend to
humans as well. In conclusion, we conducted in vitro translational research using monkey iPSC-
derived astrocytes. Our approach utilizing iPSCs has the potential to facilitate similar studies in
other cell types, improving estimation of clinical responses in human and reducing the number of in
vivo studies in animals.
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Funding Source: Astellas Pharma Inc.

w1199

A BIPOTENTIAL ORGANOID MODEL OF RESPIRATORY EPITHELIUM RECAPITULATES
HIGH INFECTIVITY OF SARS-COV-2 OMICRON VARIANT

Chiu, Man Chun, Centre for Virology, Vaccinology and Therapeutics, Hong Kong

Zhou, Jie, Department of Microbiology, The University of Hong Kong, Hong Kong

The airways and alveoli of the human respiratory tract are lined by two distinct types of epithelium,
which are the primary targets of respiratory viruses. We previously established long-term
expanding human lung epithelial organoids from lung tissues and developed a ‘proximal’
differentiation protocol to generate mucociliary airway organoids. However, a respiratory organoid
system with bipotential of the airway and alveolar differentiation remains elusive. Here we defined
a ‘distal’ differentiation approach to generate alveolar organoids from the same source for the
derivation of airway organoids. The alveolar organoids consisting of type | and type Il alveolar
epithelial cells (AT1 and AT2, respectively) functionally simulate the alveolar epithelium. AT2 cells
maintained in lung organoids serve as progenitor cells from which alveolar organoids derive.
Moreover, alveolar organoids sustain a productive SARS-CoV-2 infection, albeit a lower replicative
fitness was observed compared to that in airway organoids. We further optimized 2-dimensional
(2D) airway organoids. Upon differentiation under a slightly acidic pH, the 2D airway organoids
exhibit enhanced viral replication, representing an optimal in vitro correlate of respiratory epithelium
for modeling the high infectivity of SARS-CoV-2. Notably, the higher infectivity and replicative
fitness of the Omicron variant than an ancestral strain were accurately recapitulated in these
optimized airway organoids. In conclusion, we have established a bipotential organoid culture
system able to reproducibly expand the entire human respiratory epithelium in vitro for modeling
respiratory diseases, including COVID-19.

W1201

A HUMAN ELONGATING HEART ORGANOID PLATFORM FOR INVESTIGATING
TERATOGEN-INDUCED CONGENITAL HEART DEFECTS

Choi, Eugene, College of Pharmacy, Sookmyung Women's University, Korea

Lee, Jinwoo, Animuscure, Korea

Kang, Jong-Sun, Sungkyunkwan Unniversity, Korea

Kim, Tae young, Sookmyung Women's University, Korea

Bae, Gyu-Un, Sookmyung Women's University, Korea

Congenital heart diseases (CHDs), such as ventricular septal defects (VSDs), tetralogy of Fallot
(TOF), and transposition of the great arteries (TGA), are among the most common congenital
anomalies, often linked to environmental and chemical exposures during early pregnancy. While
epidemiological studies have identified teratogens, such as maternal hyperglycemia and certain
medications as risk factors for CHDs, their direct impact on human heart development remains
poorly understood due to the limitation of animal models. To address this, we utilized a human
induced pluripotent stem cell (hiPSC)-derived elongating heart organoid (eHO) model, which
closely mimics the early stages of heart tube formation and subsequent elongation and looping, to
investigate how teratogens influence the pathogenesis of CHDs. Using high glucose as a
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representative teratogen, we demonstrated its detrimental effects on eHO development, including
significantly smaller size and reduced heart tube elongation. Furthermore, high glucose-treated
eHOs exhibited aberrant looping dynamics, with accelerated and increased curvature, indicating
disrupted morphogenetic regulation. Gene expression analysis revealed notable impairment in
cardiac differentiation, with reduced levels of key cardiac markers such as NKX2-5 and TNNT2.
Additionally, we observed significant DNA damage, indicating disrupted cellular integrity during
heart development. These findings provide the first evidence of a direct, causal link between high
glucose exposure and defects in early heart morphogenesis, particularly in the timing and degree
of heart tube looping, a process essential for the proper alignment of heart chambers. The eHO
model offers significant potential as a robust platform for modeling the effects of teratogens on
early heart development and screening preventive interventions and therapeutic strategies aimed
at teratogen-induced heart defects.

W1203

A NOVEL CELLUAR SYSTEM FOR NORMAL AGEING AND ANTI-AGEING STUDY

Feng, Zhen, Centre for Translational Stem Cell Biology / The University of Hong Kong, Hong Kong
Liu, Pentao, Centre for Translational Stem Cell Biology / The University of Hong Kong, Hong Kong
Li, Zhuoxuan, The University of Hong Kong, Hong Kong

Ageing is a complex biological process with profound health implications. Scientists have relied on
model organisms such as fly and mouse and cellular models that lack normal human physiology-
specific relevance. The placenta trophoblast development is an accelerated aging process, and
provides unique insights into ageing. We have developed a pioneering technology for aging
research: an ageing-emulated biosystem based on the development of human trophoblast stem
cells to syncytiotrophoblasts. The biosystem displays all major ageing hallmarks, such as cell cycle
arrest, genomic instability, epigenetic modifications, telomere attrition, and SASP, thereby
establishing an accelerated ageing model in human normal cells. This robust technology enables
simple, rapid and quantitative detection of potential anti-aging activities and thus holds promise for
advancing ageing study, expediting anti-ageing discovery, and improving human health and
longevity.

Funding Source: This research is supported by Health@InnoHK, the Innovation and Technology
Commission of the Government of the HKSAR.

W1205

A NOVEL IN VITRO MICROPHYSIOLOGICAL SYSTEM CULTURING DIFFERENT TYPES OF
HIPSC-DERIVED PERIPHERAL NEURONS ON MEA FOR NEUROPATHY ASSESSMENT
Han, Xiaobo, Tohoku Institute of Technology, Japan

Matsuda, Naoki, Tohoku Institute of Technology, Japan

Suzuki, Chinatsu, Tohoku Institute of Technology, Japan

Noda, Bumpei, Tohoku Institute of Technology, Japan

Yamanaka, Makoto, Ushio Inc., Japan

Suzuki, Ikuro, Tohoku Institute of Technology, Japan

Microphysiological system (MPS) is an in vitro culture technology that reproduces the
physiological microenvironment and functionality of humans, and is expected to be applied for drug
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screening. In this study, a novel MPS device was constructed on MEA chips for compartmentalized
co-culture of different types of neurons, and we successfully detected electrophysiological activities
in two types of in vitro peripheral model (i.e., neuromuscular junction (NMJ) model, and pain
model) before and after drug administration. The MPS device was combined to MEA surface using
a directly photobonding method to avoid cell damage during culturing. Human iPSC-derived motor
neurons and human primary skeletal muscles were cultured in different chambers linked by
microfluidics. Spontaneous activity could be detected from both cells. Notably, after electrical
stimulation in motor neurons, a corresponding evoked response could be measured in the
neighbor skeletal muscle, which indicated the formation of NMJ in the model. By using motor
neurons derived from ALS patients, an increasing in spontaneous activity (hyperexcitation) was
measured compared to healthy motor neurons. And such hyperexcitation was reduced after
Rapamycin treatment. Next, human iPSC-derived sensory neurons and human iPSC-derived
spinal cord dorsal horn (SCDH) were cultured in different chamber to mimic pain circuit. After
adding a TRPA1 agonist AITC to sensory neurons, an acute increasing in spontaneous activity
could be measured followed by a slowly increasing in SCDH later. Interestingly, the SCDH activity
maintained even when the activity in sensory neuron temporary dropout. In contrast, administration
of CNQX in SCDH could induce an acute increasing of activity, which might be through GABA
receptors in interneurons. And spike disappearance was detected in sensory neurons later, which
indicated the signal transduction between different neurons through synaptic networks. Taken
together, the present compartmentalized MPS device enables co-culture of different types of
peripheral neurons with axonal network linkage, which is essential to reproduce the relevant
human anatomical architecture and for drug assessments by MEA measurement.

w1207

A NOVEL, DSMAD-INDEPENDENT INDUCTION PARADIGM FOR RAPID GENERATION OF
HIPSC-DERIVED NEURONS AMENABLE TO REGIONAL PATTERNING

Habich, Carina, Research and Development, AbbVie, Germany

Kowalski, Alexandra, Institute of Molecular and Cell Biology, Mannheim University of Applied
Sciences, Germany

Doering, Astrid, AbbVie, Germany

Heimann, Michaela, AbbVie, Germany

Nicolaisen, Nathalie, AbbVie, Germany

Sliwinski, Christopher, AbbVie, Germany

Reinhardt, Lydia, AbbVie, Germany

Heil, Veronika, Arkuda Therapeutics, USA

Lange, Timo, AbbVie, Germany

Untucht, Christopher, AbbVie, Germany

Miller, Loan, AbbVie Inc., USA

Korffmann, Jirgen, AbbVie, Germany

Geist, Daniela, AbbVie, Germany

Lee, Heyne, AbbVie, Germany

Bahnassawy, Lamiaa, AbbVie, Germany

Mielich-Siss, Benjamin, AbbVie, Germany

Brennan, Melanie, AbbVie Inc., USA

Wilkens, Ruven, AbbVie, Germany

Rowe, Julian, AbbVie, Germany

Weidling, lan, AbbVie Inc., USA

Rudolf, Rudiger, Institute of Molecular and Cell Biology, Mannheim University of Applied Sciences

204



CHILUMINATING 55

Mf THE UNIVERSITY OF HONG KONG

- *THEFUTURE 2w

LR

THE HONG ROHG.
RIVERSITY OF SCIENCE
AND TECHHOUOGY

R = HONG KONG, 11 - 14 JUNE

and Interdisciplinary Center for Neurosciences, Heidelberg University, Germany

Hafner, Mathias, Institute of Molecular and Cell Biology, Mannheim University of Applied Sciences,
and Interdisciplinary Center for Neurosciences, Heidelberg University, Germany

Manos, Justine, AbbVie Inc., USA

Cik, Miroslav, AbbVie, Germany

Reinhardt, Peter, AbbVie, Germany

Induced overexpression of Neurogenin 2 (iNGN2) is a valuable strategy to accelerate the
conversion of human induced pluripotent stem cells (hiPSCs) into neurons for modeling of
neurodegenerative diseases such as Alzheimer’s Disease (AD). However, iINGN2 alone generates
neurons of a mixed regional identity, potentially limiting their relevance for modeling AD. We
developed an alternative neural induction strategy, which prepatterns hiPSCs before NGN2
induction to obtain a stronger cortical identity. This strategy involves inhibiting different pathways
critical for self-renewal and meso-endodermal differentiation, independent of commonly applied
dual SMAD inhibition (dSMADi). Combined with iINGN2, this induction paradigm quickly leads to
homogeneous cultures of excitatory cortical neurons. Furthermore, the cells are responsive to
regional patterning cues during the short neural induction pulse. This enables generation of
neurons from different regions of both the central and peripheral neuron systems, including
midbrain dopaminergic, motoneurons and sensory neurons, improving in vitro models for a range
of neurological diseases and neurodegenerative disorders. Cortical neurons generated with this
paradigm are suitable for an AD-relevant tau aggregation assay, similar in performance to cortical
neurons derived from the dSMADiI protocol, highlighting their applicability in disease — relevant in
vitro models. Disclaimer: CH, AW, MJH, NN, CS, LR, TL, CU, LNM, JK, DG, DS, HL, LB, BMS,
MB, RW, JR, IW, JDM, MC, PR are employees of AbbVie. VH was employee of AbbVie at the time
of the study. AK was employee of the Institute of Molecular and Cell Biology, Mannheim University
of Applied Sciences at the time of the study and was funded by the Graduiertenkolleg TASCDT of
the MWK Baden-Wurttemberg and the Albert und Annelise Konanz-Stiftung. R.R and M.H. are
current employees of Center for Mass Spectrometry and Optical Spectroscopy, Mannheim
University of Applied Sciences and Institute of Medical Technology, Heidelberg University and
Mannheim University of Applied Sciences and have no funding to disclose. The design, study
conduct, and financial support for this research were provided by AbbVie. AbbVie participated in
the interpretation of data, review, and approval of the publication.

W1209

A PLURIPOTENT STEM CELL-DERIVED HIGH THROUGHPUT MODEL OF THE HUMAN
NEUROVASCULAR NICHE IN HEALTH AND DISEASE

Quattrocchi, Andrew Thomas, Florey Department of Neuroscience and Mental Health, The
University of Melbourne, Australia

Chen, Joseph, The Florey Institute of Neuroscience and Mental Health and The University of
Melbourne, Australia

Pavan, Chiara, The Florey Institute of Neuroscience and Mental Health and The University of
Melbourne, Australia

Abu-Bonsrah, Kwaku Dad, The Florey Institute of Neuroscience and Mental Health and The
University of Melbourne, Australia

Fraser, Tyra, The Florey Institute of Neuroscience and Mental Health and The University of
Melbourne, Australia

Thompson, Lachlan, The Florey Institute of Neuroscience and Mental Health and The University of
Melbourne, Australia
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Hunt, Cameron, The Florey Institute of Neuroscience and Mental Health and The University of
Melbourne, Australia

Parish, Clare, The Florey Institute of Neuroscience and Mental Health and The University of
Melbourne, Australia

Human pluripotent stem cell-derived neural organoids/assembloids have provided invaluable
models in which to study human neural development, disease and advance drug therapies. Yet
lacking in these models is the critical importance of the neurovascular niche and blood brain barrier
(BBB). Efforts to date have shown primitive incorporation of endothelial cells into assembloids or
cultured organoids onto rudimentary blood vessel networks. Here we present a high-throughput
platform for generating healthy and patient specific neurovascular assembloids by integrating
independently differentiated human pluripotent stem cell-derived endothelial cells, pericytes,
astrocytes, and neurons. These assembloids exhibit in vivo-like features, including tight junction
integrity, selective permeability and elaborate vasculature and neuronal maturation over time.
Functional stress assays, with mitochondrial and calcium imaging readout in defined neural or
endothelial populations, confirm the spatially organised neurovascular crosstalk and coordinated
cell-cell (neural-vasculature) communication. Extensive transcriptomic sequencing and
developmental profiling validate the reproducibility and temporal precision of these assembloids,
uncovering mechanisms of cell-autonomous stress responses and dynamic intercellular signalling
during maturation. We utilised this novel throughput model to demonstrate a previously
uncharacterised role of pericytes in initiating neurovascular dysfunction in amyotrophic lateral
sclerosis patients carrying C9orf72 mutations. By enabling the study of cell-specific contributions to
BBB dysfunction and neurovascular disease pathophysiology, these assembloids provide a
scalable and robust platform for advancing personalised medicine and therapeutic discovery.

w1211

A STEPWISE, MODULAR DESIGN OF BUILDING UNIFORM BRAIN ASSEMBLOIDS
REPRESENTING THE DYNAMIC CELLULAR INTERPLAY BETWEEN NEURONS AND GLIAL
CELLS

Kim, Yunhee, Seoul National University, Korea

Kim, Eunjee, Seoul National University, Korea

Hong, Soojung, Seoul National University, Korea

Kim, Inha, Seoul National University, Korea

Lee, Juhee, Seoul National University, Korea

Yoo, Jong-Yeon, Pohang University of Science and Technology, Korea

Kim, Joung-Hun, Pohang University of Science and Technology, Korea

Choi, Jungmin, Korea University, Korea

Shin, Kunyoo, Seoul National University, Korea

Current brain organoid technology fails to provide adequate patterning cues to induce a mature
structure that represent the complexity of the human brain. Here, we developed a module-based
cellular reconstitution technology to sequentially build uniform forebrain assembloids with mature
cortical structures and functional connectivity. The uniformity and maturity of the newly-conceived
forebrain assembloids were achieved by creating single-rosette-based organoids at the early
stage, whose sizes were big and consistent with the treatment of Wnt and Hedgehog agonists,
followed by spatial reconstitution with the Reelin-expressing neuronal layer and non-neuronal glial
cells. The resulting single-rosette-based forebrain assembloids were highly uniform and
reproducible without significant batch effects, solving major heterogeneity issues caused by
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difficulties in controlling the number and size of rosettes in conventional multi-rosette organoids.
Furthermore, these forebrain assembloids structurally and functionally recapitulated the physiology
of the human brain, including the six-layered cortical structure, functional connectivity, and dynamic
cellular interplay between neurons and glial cells. Our study thus provided an innovative preclinical
model to study a range of neurological disorders, understanding the pathogenesis of which
requires an organoid system capable of representing the dynamic cellular interactions and the
maturity of the human brain.

Funding Source: This research was supported by grants from NRF Korea (NRF-
2022R1A2C3002702, RS-2023-00223277), Samsung Science and Technology Foundation (SSTF-
BA2101-12), New Faculty Startup Fund from SNU, and the BK21FOUR Research Fellowship.

w1213

AAV-CRISPR-MEDIATED LIVER-SPECIFIC KNOCK-IN RESTORED HEMOSTASIS IN
NEONATAL HEMOPHILIA B MICE

Feng, Bo, School of Biomedical Sciences, The Chinese University of Hong Kong, China
Zhang, Zhenjie, The Chinese University of Hong Kong, China

Zhang, Siqi, School of Biomedical Sciences, The Chinese University of Hong Kong, China
He, Xiangjun, School of Biomedical Sciences, The Chinese University of Hong Kong, China

AAV-delivered CRISPR/Cas9 (AAV-CRISPR) has shown promising potentials in preclinical models
to efficiently insert therapeutic gene sequences in somatic tissues. However, the AAV input doses
required were prohibitively high and posed serious risk of toxicity. Here, we performed AAV-
CRISPR mediated homology-independent knock-in at a new target site in mAIb 3'UTR and
demonstrated that single dose of AAVs enabled long-term integration and expression of hF9
transgene in both adult and neonatal hemophilia B mice (mF9 -/-), yielding high levels of circulating
human Factor IX (hFIX) and stable hemostasis restoration during entire 48-week observation
period. Furthermore, we achieved hemostasis correction with a significantly lower AAV dose
through liver-specific gene knock-in using hyperactive hFOR338L variant. The plasma antibodies
against Cas9 and AAV in the neonatal mice receiving low-dose AAV-CRISPR were negligible,
which lent support to the development of AAV-CRISPR mediated somatic knock-in for treating
inherited diseases.

Funding Source: This study was supported by funds provided by the Research Grants Council of
Hong Kong [14116719, 14115520, 14106024 to B.F.], and the Health@InnoHK Program launched
by Innovation Technology Commission of the Hong Kong SAR, China.

W1215

ADIPONECTIN KNOCKOUT UNVEILED IMPAIRED CELL FATE AND SURVIVAL IN TENDON-
DERIVED STEM/PROGENITOR CELLS: INSIGHTS INTO THE PATHOGENESIS OF CHRONIC
TENDINOPATHY

Mok, Katie Tsz Yan, Department of Orthopaedics and Traumatology, The Chinese University of
Hong Kong (CUHK), Hong Kong

Lee, Angel Yuk Wa, Department of Orthopaedics and Traumatology, The Chinese University of
Hong Kong, Hong Kong

Yung, Patrick Shu Hang, Department of Orthopaedics and Traumatology, The Chinese University
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of Hong Kong, Hong Kong
Lui, Pauline Po Yee, Department of Orthopaedics and Traumatology, The Chinese University of
Hong Kong, Hong Kong

Chronic tendinopathy is characterized by excessive inflammation and erroneous differentiation of
tendon-derived stem/progenitor cells (TDSCs), resulting in a reduced pool of TDSCs available for
tendon regeneration. It presents a significant challenge in sports medicine, with limited effective
treatment options due to its unclear etiopathogenesis. Adiponectin, a hormone-like factor, exhibits
anti-inflammatory, anti-apoptotic, and tissue regenerative properties across various cell types,
including macrophages and endothelial cells. Our unpublished data revealed an increased
adiponectin expression in both clinical samples and animal model of tendinopathy, implying a
potential role of adiponectin in the disease pathogenesis. However, whether it exerts protective or
detrimental effects in tendons remains unclear. This study aimed to explore the effects of
adiponectin knockout on the cell fate and survival of TDSCs. TDSCs were isolated from wild-type
or adiponectin knockout mice. Gene expression of tenogenic and non-tenogenic markers was
analyzed, while clonogenicity, apoptosis, viability, and migratory properties were assessed to
understand the effects of adiponectin deficiency on stem cell characteristics. This study uncovered
key changes in adiponectin knockout TDSCs, including a significant decrease in the gene
expression of tenogenic markers and an increase in non-teno genic markers, signaling a shift away
from the desired tenogenic lineage. Clonogenicity assay revealed highly reduced colony formation,
indicating impaired self-renewal potential, while increased apoptosis suggested disrupted survival
mechanisms. Viability assessment showed a significant decrease in cell viability in the absence of
adiponectin, and functional studies unveiled reduced migration capability, as evidenced in wound
healing and transwell assays. These findings highlight the significant negative impacts of
adiponectin knockout on the fate, survival, and function of TDSCs. The upregulation of adiponectin
in the clinical samples and animal model of tendinopathy may thus be an attempt to enhance
TDSC functions and promote tendon repair. Future studies should test the effects of adiponectin
supplementation on TDSCs and tendons, as it may serve as a potential target for treating chronic
tendinopathy.

Funding Source: This study was supported by the Research Grants Council (Ref. 14111624) and
Health@InnoHK (Ref. ITC RC/IHK/4/7).

w1217

ADVANCED MODELLING OF UPPER MOTOR NEURON MND PATHOLOGY USING HUMAN
PLURIPOTENT STEM CELLS

Hunt, Cameron P. J., Stem Cells and Neural Development, The Florey Institute of Neuroscience
and Mental Health, Australia

Thompson, Lachlan, University of Sydney, Australia

Parish, Clare, Florey Institute of Neuroscience and Mental Health, Australia

Motor neuron disease (MND) is a progressive neurological disorder, marked by the degeneration of
upper motor neurons in the spinal cord as well as the cortex, with no known cure. Recent research
has implicated a role for inhibitory neurons within the cortex in modulating disease progression
within the excitatory motor neurons. To better understand disease progression and unravel
potential disease initiating mechanisms in MND, our lab has developed new methods for
differentiating human pluripotent stem cells (PSCs) into specific neural subtypes, including cortical
interneurons (inhibitory) and layer V cortical projection neurons (the laminar population
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predominantly affected in MND). Here we have established a 2D co-culture system that combines
these differentiated neurons using diseased or control iPSCs carrying mutations in the C9orf72
gene, the most common genetic mutation in familial MND. This model allowed the study of both
histological, biochemical and functional changes in both neural subtypes and further investigate the
role of interneurons in MND pathology. Our findings show that exposure to chemical stressors
leads to an increase in reactive oxygen species, axonal fragmentation, stress granule formation
and neural activity in both mutant interneurons and projection neurons. Notably, these pathological
changes are more pronounced when mutant and isogenic projection neurons are co-cultured with
mutant interneurons. Ongoing work is probing transcriptional and electrophysiological changes in
these cultures. These results underscore the importance of including specific and disease-relevant
neural subtypes to accurately model MND in vitro and highlight a potential regulatory role of cortical
interneurons in MND pathology.

w1219

ALLOGENIC MITOCHONDRIA TRANSFER IMPROVES CARDIAC FUNCTION IN IPSC-
DIFFERENTIATIED CARDIOMYOCYTES OF A PATIENT WITH BARTH SYNDROME
Kim, Yeseul, Physiology, Pusan National University, Korea

Yoo, Sukdong, Pusan National University, Korea

Jung, Yoon Ji, Pusan National University, Korea

Cheon, Chong Kun, Pusan National University, Korea

Kim, Jae Ho, Pusan National University, Korea

Barth syndrome (BTHS) is an ultra-rare, infantile-onset, X-linked recessive mitochondrial disorder
that primarily affects males, owing to mutations in TAFAZZIN, which catalyzes the remodeling of
cardiolipin, a mitochondrial phospholipid required for oxidative phosphorylation. Mitochondrial
transplantation is a novel technique to treat mitochondrial dysfunction by delivering healthy
mitochondria to diseased cells or tissues. In this study, we explored the possibility of using stem
cell-derived cardiomyocytes as a source of mitochondrial transplantation to treat BTHS. We
established induced pluripotent stem cells (iPSC) from normal and BTHS patients and
differentiated them into cardiomyocytes. The BTHS patient-derived iPSC-differentiated
cardiomyocytes (BTHS CMs) exhibited less expression of cardiomyocytes markers, such as a-SA,
cTnT, and cTnl, and smaller cell size than normal iPSC-derived cardiomyocytes (normal CMs).
Multi-electrode array analysis revealed that BTHS CMs exhibited shorter beat period and longer
field potential duration than normal CMs. In addition, mitochondrial morphology and function were
impaired, and mitophagy was decreased in BTHS CMs compared to normal CMs. Transplantation
of mitochondria isolated from normal CMs induced mitophagy in BTHS CMs, mitigated
mitochondrial dysfunction, and promoted mitochondrial biogenesis. Furthermore, mitochondrial
transplantation stimulated cardiac maturation and alleviated cardiac arrhythmia of BTHS CMs.
These results suggest that normal CMs are useful for allogeneic transplantation in the treatment of
mitochondrial diseases, including BTHS.

Funding Source: National Research Foundation of Korea (NRF-RS-2023-00208466), the
Research Institute for Convergence of Biomedical Science and Technology (30-2021-000), Pusan
National University Yangsan Hospital, and KHIDI (HI19C1085).

w1221
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ALTERED GRANULE DYNAMICS IN CDKL5 DEFICIENCY DURING DEVELOPMENT
Zheng, Zhongyu, The Chinese University of Hong Kong (CUHK), Hong Kong

Zhu, Yao, The Chinese University of Hong Kong, China

Chai, Yue, The Chinese University of Hong Kong, China

Siu, Ka Yu Gavin, The Chinese University of Hong Kong, Hong Kong

Ip, Pak Kan Jacque, The Chinese University of Hong Kong, Hong Kong

CDKLS5 deficiency disorder (CDD) is an X-linked neurodevelopmental disorder causing by loss of
function of a serine/threonine kinase, Cyclin-Dependent-Kinase-Like 5 (CDKL5). The CDD patients
suffer from severe neurodevelopment defects and the underlying pathological mechanism is not
clear. In previous studies we identified nELAVL as novel substrates of CDKL5. Lack of
phosphorylation by CDKLS5 leads to altered nELAVL phase separation in rodent models. Induced
pluripotent stem cells (iPSCs) derived neuron is a promising human-based model to study
neurodevelopment disorders. We established CDD patient-derived neuron model and created an
isogenic rescue control by Adenine based editing (ABE). We found increased nELAVL granule
formation and increased colocalization between nELAVL granules and P-bodies in CDD neurons.
Our findings suggested possible altered granule interaction in CDD neurons, which might lead to
pathological outcomes. Investigating the mechanism underlying the interaction between nELAVL
and P-bodies would be an intriguing focus for future studies.

Funding Source: This work was supported by Lo Kwee-Seong Biomedical Research Fund (J.l.),
Faculty Innovation Award (FIA2020/A/04) from the Faculty of Medicine, CUHK (J.l.), Hong Kong
RGC ECS 24117220 (J.1.).

w1223

ALZHEIMER'S DISEASE CEREBRAL AND NERUOIMMUNE ORGANOID UNVEILING EARLY
AD PATHOLOGIES AND MECHANISMS

Yao, Yao Lisette, Chinese Academy of Sciences, China

He, Xu, BROAD Institute, USA

Zhu, Miao, GIBH, Chinese Academy of Sciences, China

Alzheimer's disease (AD) is a progressive neurodegenerative disorder marked by amyloid-beta
(AB) plaque accumulation, tau hyperphosphorylation, neuronal loss, and neuroinflammation. Early
intervention is critical for slowing disease progression, but identifying reliable early biomarkers
poses a significant challenge. In this study, we developed a cerebral organoid model from human
induced pluripotent stem cells (hiPSCs) derived from familial AD (FAD) patients, effectively
recapitulating key AD features, including AB plaques, tau pathology, and neuronal apoptosis, within
just 30 days. Our organoid model exhibited significant AB accumulation confirmed by
immunofluorescent staining techniques. Electrophysiological recordings using high-density
microelectrode arrays (HD-MEA) revealed impaired neuronal activity in FAD organoids compared
to control (CTRL) organoids, indicating disrupted synaptic integrity and decreased network
functionality. Spatial transcriptomics analysis highlighted the upregulation of UNC5D, a gene
associated with neuronal survival and microglia-independent neuroinflammation, suggesting its
potential as an early biomarker for AD. To examine the interplay between immune responses and
neurodegeneration, we co-cultured FAD organoids with iPSC-derived macrophages (iMACs),
which differentiated into microglia-like cells and effectively engaged with AR plaques. This
interaction demonstrated the potential for iIMACs to mitigate AB burden and influence the
inflammatory environment within the organoids. Our findings establish a robust platform for
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studying early AD mechanisms and illustrate the complex relationships between neuroinflammation
and neurodegeneration. This work provides critical insights for identifying biomarkers and
therapeutic targets aimed at enabling early intervention strategies, ultimately contributing to
innovative approaches for slowing AD progression and enhancing neuronal resilience.

Funding Source: YY was supported by Guangzhou Postdoctoral Supporting fundings,
Guangdong Postdoc researcher fundings, Huangpu Postdoc Researcher fundings and CAS
Special Research Assistant fundings.

w1225

AN IPSC-BASED HIGH THROUGHPUT DRUG SCREENING PLATFORM FOR ALZHEIMER'S
DISEASE

Yang, Jiayin, Cell Inspire Biotechnology, China

Yan, Yubo, Cell Inspire Biotechnology, China

Jiang, Lixiang, Cell Inspire Biotechnology, China

Fu, Jian, Cell Inspire Biotechnology, China

Chu, Meng, Cell Inspire Biotechnology, China

Yu, Baorong, Cell Inspire Biotechnology, China

Yang, Bo, Cell Inspire Biotechnology, China

Alzheimer’s disease (AD) is a complex neurodegenerative disease. However, lacking suitable
cellular models for drug candidate screening and validation, and lacking enough diversity in
existing compound libraries, hindered the development of AD drug discovery. To overcome those
hurdles, we generated a series of iPSC-based AD disease models using the cutting-edge genome
editing technology mediated by CRISPR/Cas9. We selected an iPSC line with BACE1
overexpression (BACE1 iPSC) for further characterization and drug screening. We differentiated
BACE1 iPSCs into neuronal cells and tested the secreted AB40 and AB42 levels in the culture
supernatant. In addition, we manufactured neural progenitor cells (NPCs) derived from these
genetically modified iPSCs in a large scale, and then further differentiated them into AD-relevant
neuronal cells for high throughput drug screening. Our results showed that, BACE1 iPSC retain
pluripotency and normal karyotype after genetic modifications. The expression levels of BACE1
were around 80-100 folds higher in BACE1 iPSCs and their derived neural progenitor cells and
neurons compared to their relative control. The expression level of BACE1 encoded protein, -
secretase 1, is around 300-600 ng/mg total protein of BACE iPSC derived NSC and generic
neurons, which is significantly higher than their control counterpart. And the ectopic expression
level of B-secretase 1was stable during neuronal induction from NSCs. Interestingly, the AB42 and
AB40 level were increased significantly in NSCs, or neurons derived from BACE1 iPSCs compared
to control cells. Furthermore, we established a workflow for generating NPCs and generic neurons
from BACE1 iPSC, and these cells can be used to screen AB42 lowering drugs in vitro. With this in
vitro platform, we conducted a high-throughput screening of natural chemical compounds and herb
extracts derived from traditional Chinese medicines (TCM) and get 6 out of around 100 TCM that
can significantly downregulate AB42 level. We further confirmed that 2 of these 6 compounds can
reduce Phospho-Tau level in BACE1 iPSC-derived generic neurons. Our results indicate that our
AD model offers a golden opportunity for development of novel therapeutics for treatment of AD.

w1227

21



CHILUMINATING 55

Mf THE UNIVERSITY OF HONG KONG

- *THEFUTURE 2w

LR

THE HONG ROHG.
RIVERSITY OF SCIENCE
AND TECHHOUOGY

R = HONG KONG, 11 - 14 JUNE

APPLICATION OF NEUROMUSCULAR JUNCTION-CHIPS TO CHARACTERIZE SYNAPTIC
RNA DYSREGULATION IN ALS

Zhemkov, Vladimir, Regenerative Medicine Institute, Cedars-Sinai Medical Center, USA

Binek, Aleksandra, Smidt Heart Institute, Advanced Clinical Biosystems Research Institute,
Cedars-Sinai Medical Center, USA

Ai, Lizhuo, Smidt Heart Institute, Advanced Clinical Biosystems Research Institute, Cedars-Sinai
Medical Center, USA

Zaragoza, Alba, Regenerative Medicine Institute, Cedars-Sinai Medical Center, USA

Van Eyk, Jennifer, Smidt Heart Institute, Advanced Clinical Biosystems Research Institute, Cedars-
Sinai Medical Center, USA

Svendsen, Clive, Regenerative Medicine Institute, Cedars-Sinai Medical Center, USA

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease characterized by
the loss of motor neurons, resulting in muscle paralysis and eventual death. Emerging evidence
suggests the importance of local RNA processing and protein homeostasis at neuromuscular
junction (NMJ) synapse may play a critical role in disease progression. To explore this, we
developed microfluidic "neuromuscular junction-chips," an innovative in vitro model system
combining motor neurons and muscle cells derived from patient-induced pluripotent stem cells
(iPSCs). This compartmentalized system provides unique opportunities to answer specific
questions that are focused on local signaling at the NMJ. Our findings reveal critical components of
the pre-mRNA splicing pathway in axons of iPSC-derived motor neurons and NMJ synapses in
vivo, providing an intriguing link that splicing defects in ALS may be localized to NMJs. In
C90RF72-ALS, we observed compromised spliceosome pathways due to interactions with toxic
C9 repeat RNA, leading to neurite degeneration and TDP-43 mis-localization—a hallmark of ALS
pathology. We have recently developed a state-of-the-art single-cell proteomics approach to
measure the proteome profile at the true single-cell resolution even in complex cell mixtures. To
deepen our understanding of RNA-protein homeostasis, we applied this cutting-edge single-cell
proteomics approach to measure proteomic and transcriptomic changes during motor neuron
differentiation at single-cell resolution. This innovative strategy paves the way for future studies
using NMJ-chips to quantitatively compare synaptic pre-mRNA processing and protein
homeostasis at NMJs versus neuronal somas, and to unravel their alterations in C9-ALS.

Funding Source: Postdoctoral Fellowship, California Institute for Regenerative Medicine, EDUC4-
12751.

w1229

ASOS TO HERV-K ATTENUATE PRODUCTION OF PHOSPHORYLATED TDP-43 IN IPSC-
DERIVED MOTOR NEURONS FROM ALS PATIENTS WITH C9ORF72 EXPANSION

Wang, Tongguang, Translational Neuroscience Center, National Institute of Neurological
Disorders and Stroke, USA

Henderson, Lisa, National Institute of Neurological Disorders and Stroke, USA

McDonald, Valerie, National Institute of Neurological Disorders and Stroke, USA

Nath, Avindra, Translational Neuroscience Center, National Institute of Neurological Disorders and
Stroke, USA

Traynor, Bryan, Laboratory of Neurogenetics, National Institute on Aging, USA

The C9orf72 repeat expansion is the most common genetic cause of Amyotrophic Lateral Sclerosis
(ALS) and Frontotemporal Dementia. A hallmark of these diseases is the cytoplasmic aggregation
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of TDP-43 in neurons but the underlying mechanisms by which the two are linked is poorly
understood. Recent studies have shown that human endogenous retrovirus HERV-K reactivation in
ALS and FTD. In vitro and in vivo studies show that expression of HERV-K is toxic to motor
neurons. Hence we determined if HERV-K played a role in C9orf72 repeat expansion mediated
pathogenesis in motor neurons. We generated iPSCs from peripheral blood hematopoietic
progenitor cells of ALS patients with C9orf72 repeat expansions and controls and further
differentiated them into motor neurons. We found HERV-K env expression in the motor neurons of
the ALS patients using RT-PCR and increased total and phosphorylated TDP-43 production using
Western-blot assay. Treatment with antisense oligonucleotides (ASO) targeting C9orf72 mutation
decreased the HERV-K env activation in the C9orf72 motor neurons (P< 0.05). Further, treatment
with ASOs targeting C9orf72 mutation or HERV-K env attenuated phosphorylated TDP-43
production in C9orf72 motor neurons (P< 0.05). The results indicate that C90of72 repeat expansion
causes at least partially HERV-K activation and the subsequent TDP-43 neuropathology in motor
neurons which can be attenuated using ASOs. The C9orf72 ALS-derived motor neurons reproduce
TDP-43 neuropathology in ALS and therapeutic strategies targeting HERV-K could be useful in this
patient population.

Funding Source: This project is supported by NINDS intramural fund.

W1231

BISPHENOL A PROMOTES NEURODEGENERATION VIA EXOSOME-MEDIATED
MITOCHONDRIAL DYSFUNCTION
Vu Ba, Duy Le, Jeju National University, Korea

Bisphenol A (BPA), an industrial chemical commonly found in food and water containers as well as
various consumer products, acts as an endocrine disruptor due to its estrogen-mimicking
properties. BPA exposure leads to its accumulation in the brain, resulting in mitochondrial
dysfunction, including increased mitochondrial reactive oxygen species (mtROS) production and
dysregulated mitophagy. This study investigated how these disruptions alter exosome secretion of
fragmented mitochondria and contribute to neurodegenerative phenotypes. Initially, we observed in
the human neuroblastoma cell line SH-SY5Y that high-dose BPA exposure (100 uM) augmented
mtROS and mitophagy, which could be regulated by the abatement of membrane estrogen
receptor (ER) activity. Notably, BPA significantly enhanced exosome secretion containing
mitochondrial fragments, evidenced by elevated levels of TOMMZ20 and mitochondrial RNAs
related to oxidative phosphorylation (ND1-ND6, COX1-COX4) in SH-SY5Y cells. However, BPA
reduced exosome secretion from the mouse hippocampal neuronal cell line HT-22 and primary
microglia, which was increased in mouse primary astrocytes. In a co-culture system between
mouse primary astrocytes and HT-22 cells, BPA increased mitochondrial secretion into the media
from HT-22 cells, which were subsequently absorbed by astrocytes. Additionally, BPA exposure
significantly elevated GFAP protein levels in astrocytes, indicating astrocytic activation. In
conclusion, these findings suggest that BPA increases mitochondrial secretion via exosomes,
thereby diminishing mitochondrial content in neurons and contributing to neurodegeneration.

W1233

BREATHING LIFE INTO STEM CELLS: GENERATING CENTRAL RESPIRATORY NEURONS
TO STUDY INVOLUNTARY BREATHING
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Law, Kevin, Charles Perkins Centre, University of Sydney, Australia
Bricker, Rebecca, University of Sydney, Australia
Thompson, Lachlan, University of Sydney, Australia

The rhythm of breathing is vital for mammalian life, required for daily activities and during sleep.
The central nervous system (CNS) cells responsible for initiating and autonomously maintaining
breathing rhythm are the preBotzinger complex (preBotC) neurons, residing in the brainstem. In
rodents, preBotC development requires an orchestrated rostro-caudal signalling to achieve the
correct rhombomeric regional identity within the hindbrain, as well as the correct dorso-ventral
patterning. Although the biology of these neurons has been investigated in rodent studies, very
little information exists from investigations in human systems. Here, we aimed to establish a novel,
small molecule-based, human pluripotent stem cell (hPSC) protocol to differentiate regionally-
specified preBotC neurons for advancing our understanding of human-specific features of the
preBotC. Following dual-SMAD inhibition for neural induction in vitro, we found that retinoic acid
was necessary to upregulate the expression of HOX4 gene, required for the correct rostro-caudal
rhombomeric patterning. Finetuning of dorso-ventral patterning of our cells successfully generated
progenitors that expressed DBX1, a key marker of respiratory neural progenitors in the hindbrain.
Maturation of these progenitors gave rise to neurons expressing markers consistent with preBotC
identity and are electrophysiologically functional as demonstrated by multi-electrode array
recordings. This protocol represents one of the first to generate human preBotC neurons by
modulating rostro-caudal and dorso-ventral patterning of human PSCs. Establishing this hPSC
protocol of preBotC neuron differentiation will facilitate future gene editing and disease modelling
studies to further understand breathing and the rhythm of breathing in humans, as well as
therapeutically supporting patients living with CNS-related respiratory disorders.

W1235

CATALPOL PROMOTES THE GENERATION OF CEREBRAL ORGANOIDS WITH ORGS
THROUGH ACTIVATION OF STAT3 SIGNALING

Kim, Yunkyung, Dongguk University, Korea

Kang, Soi, Dongguk University, Korea

Kim, Jongpil, Dongguk University, Korea

The generation of human cortical organoids containing outer radial glia (0RG) cells is crucial for
modeling neocortical development. Here we show that Catalpol, an iridoid glucoside derived from
Rehmannia glutinosa, significantly enhances the generation of cerebral organoids with expanded
oRG populations and increased neurogenic potential. Catalpol-treated organoids exhibited thicker
ventricular zone/subventricular zone (VZ/SVZ) and outer subventricular zone (0SVZ) regions, with
increased numbers of SOX2 + HOPX+ and SOX2 + TNC+ oRG cells and elevated expression of
oRG markers HOPX and FAM107A. We found that Catalpol promoted oRG generation through
non-vertical divisions of ventricular radial glia (vRG) cells, indicating enhanced oRG generation via
asymmetrical divisions. Furthermore, we demonstrated that Catalpol augmented oRG cell numbers
through activation of the STAT3 signaling pathway. These findings highlight Catalpol's potential in
promoting the generation of cerebral organoids with expanded oRG populations and increased
neurogenic potential through STAT3 activation, offering new insights into neocortical development
modeling.

Funding Source: This work was supported by Basic Science Research Program (NRF-
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2022R1A6A1A03053343, 2021M3E5E5096464 and RS-2023-00248303) and by the ABC-based
Regenerative BioTherapeutics grant (RS-2024-00433755).

w1237

CHANGES IN BEHAVIOR, ORGANIZATION, AND STATE OF HIPSC-DERIVED ENDOTHELIAL
CELLS EXPOSED TO SHEAR STRESS REVEALED BY LIVE CELL MICROSCOPY AND
QUANTIFICATION

Zaunbrecher, Rebecca, Allen Institute for Cell Science, USA

Adams, Ellen, Allen Institute for Cell Science, USA

Angelini, Erin, Allen Institute for Cell Science, USA

Barszczewski, Tiffany, Allen Institute for Cell Science, USA

Borensztejn, Antoine, Allen Institute for Cell Science, USA

Edmonds, Jacqueline, Allen Institute for Cell Science, USA

Hookway, Caroline, Allen Institute for Cell Science, USA

McCarley, Jacob, Allen Institute for Cell Science, USA

Morris, Benjamin, Allen Institute for Cell Science, USA

Nadarajan, Gouthamrajan, Allen Institute for Cell Science, USA

Parent, Serge, Allen Institute for Cell Science, USA

Phan, Amber, Allen Institute for Cell Science, USA

Sanchez, Emmanuel, Allen Institute for Cell Science, USA

Thottam, John Paul, Allen Institute for Cell Science, USA

Theriot, Julie, Department of Biology and Howard Hughes Medical Institute, University of
Washington, USA

Viana, Matheus, Allen Institute for Cell Science, USA

Dalgin, Gokhan, Allen Institute for Cell Science, USA

Rafelski, Susanne, Allen Institute for Cell Science, USA

Endothelial cells (ECs) play critical roles in the vasculature and are subject to shear stress as blood
flows through the vessels they line, which influences their structure, function, and morphology.
Here, we use the alignment and re-alignment of human induced pluripotent stem cell-derived ECs
(hiPSC-ECs) under fluid shear stress as a model system for investigating cell state transitions in a
holistic manner. We differentiated endogenously tagged hiPSC lines from the Allen Cell Collection
(www.allencell.org) into hiPSC-ECs and performed 3D, live cell imaging as they respond to fluid
shear stress to capture changes in their morphology, behavior, and organization. We found that
hiPSC-ECs exhibited distinct responses to different magnitudes of applied shear stress. Under low
shear stress (0.8-6 dyn/cm2) the hiPSC-ECs elongated, collectively migrated upstream, aligned
parallel relative to the direction of fluid flow, and developed VE-cadherin puncta localized to the
contacts of lateral cells. When subjected to high shear stress (15-25 dyn/cm2), the cells aligned
perpendicular to the direction of flow, migrated in all directions, and rarely developed VE-cadherin
puncta. When the magnitude of shear stress is switched from high to low or vice versa, hiPSC-ECs
changed their collective migration behavior and organization accordingly. To quantify the transition
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between these different cell states that occur in response to the distinct shear stress magnitudes,
we developed a segmentation-free machine learning framework to extract single-cell features from
2D time-lapse image data. Using these features, we are implementing recently developed machine
learning methods for stochastic dynamics to infer the underlying dynamical rules that govern the
observed ensemble of single-cell behaviors. We are initially developing this workflow for images of
fluorescent VE-cadherin-tagged hiPSC-ECs and plan to expand to image data of other subcellular
structures and image modalities. We expect that these analyses of how the environmental cue of
shear stress influences the cell state of hiPSC-ECs will improve our understanding of endothelial
and cell biology and demonstrate the utility of studying cell state transitions in a holistic manner.

W1239

CHARACTERISTICS OF ELECTRICAL ACTIVITIES AT SINGLE-CELL RESOLUTION IN
HIPSC-DERIVED NEURONS WITH A NOVEL FIELD POTENTIAL IMAGING METHOD ON HD-
CMOS-MEA

Suzuki, lkuro, Electronics, Tohoku Institute of Technology, Japan

Yokoi, Remi, Tohoku Institute of Technology, Japan

Han, Xiaobo, Tohoku Institute of Technology, Japan

Nagafuku, Nami, Tohoku Institute of Technology, Japan

Kurashiki, Hideaki, Tohoku Institute of Technology, Japan

Suzuki, Chinatsu, Tohoku Institute of Technology, Japan

Ishibashi, Yuto, Tohoku Institute of Technology, Japan

Matsuda, Naoki, Tohoku Institute of Technology, Japan

The technology for measuring the electrical activity of the nervous system is essential for
understanding neurological diseases, drug discovery development, and toxicity evaluation of
compounds. Recent development of microelectrode array (MEA) with large amounts of electrodes
at a high density provides a high spatio-temporal resolution at the single-cell level, and noninvasive
measurements of large areas which increase insights on underlying neuronal function. In the
present study, we used a HD-CMOS-MEA with 236,880 electrodes covering a wide sensing area in
presenting a detailed and single-cell-level neural activity analysis platform. Samples of human
iPSC-derived cortical neurons, sensory neurons, and human brain organoids were prepared on
CMOS-MEA and the electrophysiological activity were measured before and after drug
administration. A novel field potential imaging analysis was performed with optimization upon
different samples. For cultured human iPSC-derived cortical neurons, field potential imaging
analysis revealed that the synaptic strength was influenced by compounds based on single-cell
time-series patterns. With both network neural analysis parameters and single neuron analysis
parameters, several novel information in evaluating the drug responsiveness of neural networks
was revealed successfully. For cultured human iPSC-derived sensory neurons, we succeeded in
classifying neurons with different responses to TRP channel agonists based on single neuron firing
patterns. Furthermore, axonal conduction characteristics in each sensory neuron could be
analyzed. After administration of anticancer drugs, a decrease in axonal conduction velocity was
detected which indicated peripheral neuropathy. Finally, we successfully detected the network
activity of brain organoids and assembloids, and extracted the differences from diseased organoids
and transitions to compounds. These above results provide new understanding of the basic
mechanisms of brain circuits in vitro and ex vivo on human neurological diseases, and show the
possibility of the current field potential imaging technology utilization for drug discovery, and
compound toxicity assessment.
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Funding Source: The grant of collaborative project with Sony semiconductor solutions Inc. Japan
Agency for Medical Research and Development (AMED).

w1241

CHARACTERIZING AND ELUCIDATING THE ROLE OF SLC35A2 IN HUMAN CORTICAL
BRAIN DEVELOPMENT

Raj, Suyash, Stanford Institute for Stem Cell Biology and Regenerative Medicine, USA

Callaway, Jeremy, Stanford Institute for Stem Cell Biology and Regenerative Medicine, USA
Thapa, Samrat, Stanford Institute for Stem Cell Biology and Regenerative Medicine, USA
Gutierrez, Madison, Stanford Institute for Stem Cell Biology and Regenerative Medicine, USA
Eastman, Anna, Stanford Institute for Stem Cell Biology and Regenerative Medicine, USA
Weissman, Irving, Pathology, Stanford Institute for Stem Cell Biology and Regenerative Medicine,
USA

Focal Cortical Dysplasia Type la (FCD 1a) is a category of drug-resistant epilepsy that is difficult to
diagnose and frequently requires surgery for treatment. A common hallmark of FCD 1a is hyper-
columnar radial organization of neurons. Interestingly, the X-linked gene SLC35A2, which has
been implicated in a variety of rare brain disorders, has been found in over 29% of FCD 1a cases.
SLC35A2 encodes for a UDP-galactose translocator, but its specific role in cortical development
and epilepsy remains unknown. We seek to model malformations in cortical development caused
by SLC35A2 in order to understand the role of the gene in cortical development. Given the
importance of proteoglycans which play a critical role in neuronal migration during development,
we hypothesize that SLC35A2 is crucial to the proper production of proteoglycans and neuronal
migration in the developing brain. Furthermore, we hypothesize that somatic mutations in SLC35A2
must occur in neural stem cells whose progenitors will go on to abnormally migrate and generate
the disease phenotype. To test this hypothesis, we generated a human induced pluripotent stem
cell (iPSC) line with the SLC35A2 locus knocked out and subsequently generated in vitro cortical
organoids. We found that SLC35A2 is required for the generation of neural stem cells, and brain
organoids generated from the SLC35A2KO iPSC line exhibited reduced ability to form neural
rosette structures when examined using immunofluorescence (IF). We then used lentiviral
mediated delivery of SLC35A2 short hairpin RNA (shRNA) to the cortical organoids to accurately
model the induction somatic mutation during development. This is a crucial first step to model the
cortical malformations that arise due to SLC35A2 mutations. These results will enable further
investigation into the specific mechanism of SLC35A2 causing FCD 1a. In a broader context, this
study can offer insights into human brain development and the function of SLC35A2, potentially
guiding new therapeutic approaches for related glycosylation related disorders.

Funding Source: NSF GRFP.

W1243

COMBING SCALABLE ORGAN CHIP WITH DEEP-LEARNING IMAGING ANALYSIS FOR
DISEASE MODELING, DRUG TESTING, AND PRECISION MEDICINE

Bai, Haiqing, Xellar Biosystems, USA

The traditional drug development process, relying on two-dimensional (2D) screening and animal
models before human trials, is time-consuming, costly, and often fails to predict clinical outcomes
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accurately. To bridge this translational gap, we have developed OC-Plex, a scalable Organ Chip
(OC) platform optimized for automation and imaging-based assays. We demonstrate its
applications in modeling cell-cell interaction and mechanobiology in the tumor microenvironment.
We also described the establishment of a Liver Chip model for drug-induced liver injury, which
achieved over 90% predictive accuracy in a validation study, surpassing the performances with 2D
and animal models. Finally, we showed the feasibility of cancer precision medicine by combing a
patient-derived Cancer Chip model with deep-learning imaging analysis. The integration of
scalable OC technology with artificial intelligence represents a transformative approach to
modernizing drug discovery, improving predictive validity, and accelerating clinical translation.

W1245

CONSTRUCTION OF SCA3 CEREBELLAR ORGANOID MODEL AND MECHANISM OF
NEURONAL SELECTIVE VULNERABILITY
Shen, Xiaokai, Neurology, Central South University, China

Developing effective organoid models for cerebellar diseases is crucial for understanding disease
mechanisms and exploring new treatments. Spinocerebellar ataxia type 3 (SCA3) is a genetic
neurodegenerative disease affecting the cerebellum with no effective treatment available. In our
study, we used control and SCA3 induced-pluripotent stem cells to create human cerebellar
organoids, following an updated 2024 protocol that improves cellular purity. These organoids were
assessed for their development stages, cellular composition, and SCA3 pathology markers to
evaluate their suitability for disease modeling. Through immunofluorescence staining, the
organoids displayed markers of cerebellar neuron progenitors (PTF1A, ATOH1, SKOR2) and
mature neurons (Calbindin, BARHL1, MAP2, NEUN, SYN1). Electrophysiological activity detected
by multi-electrode array (MEA) revealed spikes and burst networks, indicating an integrated
functional neuronal network. Crucially, immunofluorescence staining showed the presence of
nuclear inclusion bodies, a hallmark of SCA3 pathology. Single-cell RNA sequencing is underway
to further characterize the cellular composition and gene expression profiles within these
organoids, providing deeper insights into cellular heterogeneity and mechanisms of neuronal
vulnerability in early SCA3. Overall, our findings suggest that these organoids successfully
replicate key aspects of SCA3 pathology and possess cerebellar characteristics, making them
valuable for studying disease mechanisms and testing potential treatments for cerebellar diseases.

W1247

CONVERGENT TRANSCRIPTIONAL DYNAMICS OF MICROGLIA IN THE MOUSE SPINAL
CORD DURING AGING AND ALS

Ramos, Michael Edison Pauli, Board of Governors Regenerative Medicine Institute, Cedars-Sinai
Medical Center, USA

Bell, Shaughn, Cedars-Sinai Medical Center, USA

Gauba, Esha, Cedars-Sinai Medical Center, USA

Ho, Ritchie, Cedars-Sinai Medical Center, USA

Shelest, Oksana, Cedars-Sinai Medical Center, USA

Singh, Brijesh, Cedars-Sinai Medical Center, USA

Tindel, lan, Cedars-Sinai Medical Center, USA
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Amyotrophic Lateral Sclerosis (ALS) is a devastating neurodegenerative disease resulting in
paralysis and death three to five years after diagnosis. It is a late-onset disease that typically
presents in older populations, usually between the ages of 51 and 66, with aging being its greatest
risk factor. However, cell models do not fully recapitulate aged conditions and often require
external stressors to display disease phenotype. Thus, it is crucial to understand the transcriptomic
events that occur during aging in order to modulate these effects in cell models. We have
previously shown that aging pathways are disrupted in ALS spinal cords and spinal motor neurons.
However, the anatomical and cell-specific aging within the spinal cord and its contributions to ALS
pathogenesis are still unclear. In this study, we have created a single-nuclei transcriptomic atlas of
mouse spinal cords from wild type (WT) and ALS mice carrying the SOD1G93A transgene. We
profiled WT mice from embryonic day 13.5 up to 800 days old, and we profiled the ALS littermates
from the same life stages up until they reached their paralytic endpoint at 160 days old. Our
findings allowed us to identify dynamic changes in the transcriptome of each cell type during ALS
progression and aging. Construction of gene co-expression networks also allowed us to define cell-
specific aging and their contribution to ALS. Further analysis of regulatory networks revealed
transcription factors that may drive these aging and ALS processes. These insights provide a
framework for further studying factors driving ALS disease progression and offer valuable targets
for faithfully modeling aging in in vitro models, developing ALS therapies, and guiding comparative
aging studies.

Funding Source: California Institute for Regenerative Medicine.

W1249

CORTICOSPINAL ASSEMBLOID MODELS REVEAL EARLY TDP-43 PATHOLOGY AND
NETWORK DYSFUNCTION IN AMYOTROPHIC LATERAL SCLEROSIS

Utami, Kagistia Hana, Lee Kong Chian School of Medicine, Keio University, Japan
Mitsukura, Yasue, Keio University, Japan

Morimoto, Satoru, Keio University, Japan

Okano, Hideyuki, Keio University, Japan

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disorder characterized by
progressive motor neuron degeneration and TDP-43 proteinopathy. While postmortem studies
provide insights into end-stage pathology, they fail to capture early disease dynamics and cellular
changes that precede neurodegeneration. To address this, we developed corticospinal
assembloids by integrating cortical and spinal cord spheroids derived from TDP-43 mutant and
isogenic control iPSCs. Although assembloid models remain relatively immature compared to adult
human brain, they offer a unique opportunity to investigate early pathological events in a
physiologically relevant context. Single-cell RNA sequencing identified a novel mutant-specific
cellular cluster, suggesting transcriptional reprogramming associated with TDP-43 pathology.
Longitudinal electrophysiological recordings further revealed progressive network dysfunction,
synaptic deficits, and altered excitability in mutant assembloids. These findings highlight the
potential of assembloids to model early-stage ALS pathology and provide a powerful platform for
identifying disease-modifying targets and evaluating therapeutic interventions before irreversible
neurodegeneration occurs.

W1251
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CRISPR/CAS9 MEDIATED CORRECTION OF GENETIC MUTATIONS IN GBA, VPA35 and
LPR10 OF IPSCS FROM PATIENTS WITH PARKINSON’S DISEASE

Han, Fabin, The Institute for Tissue Engineering and Regenerative Medicine, Shandong First
Medical University, China

Gao, Jiayu, Laboratory for Translational Medicine, Shandong Second Medical University/Yidu
Central Hospital, China

Lu, Xianjie, The Institute for Tissue Engineering and Regenerative Medicine, Shandong First
Medical University/Affiliated Liaocheng Hospital, China

Song, Na, The Institute for Tissue Engineering and Regenerative Medicine, Shandong First
Medical University/Affiliated Liaocheng Hospital, China

Wang, Wei, The Institute for Tissue Engineering and Regenerative Medicine, Shandong First
Medical University/ Affiliated Liaocheng Hospital, China

Patient-specific induced pluripotent stem cells (iPSCs) have great therapeutic potential for
neurodegenerative diseases such as Parkinson’ disease (PD). However, dopaminergic neurons
(iPSC-DAN) derived from the iPSCs of PD patients with genetic mutations have decreased function
and survival after these iPSC-DANs are transplanted to animal models or the PD patients.
Therefore, the mutations in the iPSC-DAN have to be corrected before these cells are translated to
the clinical application. we have generated three iPSC lines with mutations of GBA, VPA35 and
LPR10 by electroporating the transgene-free episomal plasmids expressing OCT3/4, SOX2, KLF4,
L-MYC, and LIN28 into the skin fibroblast cells from patients with PD. These three iPSC lines are
carrying the mutations of GBA RecNcil mutation (c.1448T > C, ¢.1483G > C, and c.1497G > C),
VPS13A mutation (c. 4282_4289delinsA), and LRP10 mutation (c.688C > T) respectively. We have
also modified the protocol to efficiently differentiate iPSCs to iPSC-DANs with more than 60% cells
expressing TUJ1/TH by adding the small molecules to different stages of differentiation by
regulating the dopaminergic lineage commitment and maturation. To correct mutations of GBA,
VPAS35 and LPR10 in three iPSC lines, we have used the CRISPR/Cas9 editing to correct these
mutations in the iPSC lines. The GBA mutation was corrected and was confirmed by sequencing
analysis. We are comparing the phenotypes and mitochondrial functions of the iPSC-DANs
carrying GBA mutation to that without GBA mutation-corrected. Next we are going to transplant the
iPSC-DANs from normal individuals, patient carrying GBA mutation and corrected GBA mutation to
the rat PD model to see whether or not iPSC-DANs with corrected GBA mutation has similar ability
as that from normal individuals to improve the motor deficits of PD rats.

Funding Source: The Key Basic Research project (ZR2019ZD39). Natural Science Foundation of
Shandong Province, China.

W1253

CT PROMOTES SPHEROID FORMATION AND EXTRACELLULAR VESICLE SECRETION OF
HUMAN UMBILICAL CORD MESENCHYMAL STEM CELLS AND ITS ROLE IN SKIN INJURY
TREATMENT

Ting, Lan, Southeast University Jiangbei Campus, China

Qiuli, Wu, Southeast University Medical College, China

Taotao, Tang, Southeast University Medical College, China

Human umbilical cord mesenchymal stem cells (huc-MSCs) are a promising source for therapeutic

applications due to their pluripotency. Extracellular vesicles (hucMSC-EVs) secreted by huc-MSCs
contain bioactive molecules and have shown therapeutic potential. However, conventional 2D

220



ILLUMINATING "

T THEFUTURE #=-

Ilﬂﬂ*l
wmwosm
AND TECHHOUOGY

S & HONG KONG, 11 - 14 JUNE

cultures face challenges like limited space, inconsistent cell quality, and inefficient use of culture
area. Scaffold-free MSC spheroid cultures offer a more in vivo-like environment, preserving cell
characteristics and optimizing space. Despite these advantages, spheroid culture faces challenges
in spheroid formation and EV yield. This study explores how combining Chroman 1 and Trans-
ISRIB (CT) enhances MSC spheroid formation, EV secretion, and their therapeutic potential for
skin injury. The CT combination was screened for its ability to promote MSC spheroid formation
and EV secretion using CEPT. Transcriptome sequencing and PCR were used to explore the
mechanisms behind CT’s effects on spheroid formation. MSC EV-related gene expression was
analyzed, and EV yield was quantified by nanoparticle tracking analysis (NTA). The therapeutic
effects of CT-3D MSC-EVs on skin injury were assessed in vitro using HUVECs and fibroblasts,
and in vivo in a mouse skin injury model. CT significantly promoted MSC proliferation and
increased paracrine factor expression. In spheroid cultures, CT enhanced spheroid formation and
upregulated EV-related (CD9, CD81, CD63, Alix) and stemness (Nanog, Sox2, Oct4) genes.
Transcriptome analysis and PCR revealed that CT promoted spheroid formation by upregulating
cell adhesion molecules. Scratch assays demonstrated that CT-3D MSC-EVs enhanced migration
of HUVECs and fibroblasts, outperforming 2D-MSC-EVs. Tube formation assays confirmed that
CT-3D MSC-EVs better promoted HUVEC tube formation. In vivo, CT-3D MSC-EVs accelerated
skin wound healing and dermal collagen regeneration in mice. The CT combination enhances MSC
spheroid formation and EV secretion by upregulating cell adhesion molecules, improving the
therapeutic effects of spheroid-derived MSC-EVs for skin injury. These findings highlight the clinical
potential of MSC-EVs in therapeutic applications

W1255

DECIPHERING RETINOBLASTOMA TUMORIGENESIS WITH RB1 KNOCKOUT CONE
REPORTER RETINAL ORGANOIDS

Bai, Jinlun, Vision Center, Children's Hospital Los Angeles, USA

Koos, David, Children's Hospital Los Angeles, USA

Stepanian, Kayla, Children's Hospital Los Angeles, USA

Stachelek, Kevin, Children's Hospital Los Angeles, USA

Bhat, Bhavana, Children’'s Hospital Los Angeles, USA

Fraser, Scott, University of Southern California, USA

Moats, Rex, Children's Hospital Los Angeles, USA

Cobrinik, David, Children's Hospital Los Angeles, USA

Retinoblastoma, the most prevalent childhood intraocular malignancy, originates from maturing
cone photoreceptor precursors with biallelic RB1 inactivation. In explanted fetal retina, pRB-
depleted post-mitotic cone precursors proliferate, followed by a 3-5 month premalignant indolence
phase before retinoblastoma-like masses emerge at tissue ages mirroring in vivo disease.
Research on this transition is limited by fetal tissue availability, but CRISPR engineered retinal
organoids (ROs) provide a promising alternative. This study introduces a robust organoid platform
to model and investigate the retinoblastoma indolence-malignancy transition. We generated cone-
reporter iPSC lines through CRISPR knock-in of EGFP-P2A at the GNAT2 locus. A second round
of CRISPR editing produced homozygous RB1 knockout. Chimeric RB1+/+ ROs and RB1-/-
RBROs were generated from edited iPSCs mixed with unedited parental iPSCs. ROs and RBROs
were embedded in hydrogel and live-imaged episodically to track EGFP+ cone proliferation
dynamics. Deep full-length scRNA-seq was carried out on FACS isolated EGFP+ RB1+/+ and
RB1-/- cones at various timepoints. In RB1 WT ROs, EGFP specifically, robustly and innocuously
labeled immature and mature cones. In RBROs, bi-weekly live confocal imaging revealed initial
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EGFP+ RB1-/- cone proliferation followed by a pre-malignant indolence phase starting at ~d150.
The majority of the initially proliferating cones were Ki67-negative with some adopting mature cone
morphology. Nascent retinoblastoma-like foci co-expressing EGFP, cone markers, and Ki67
formed after ~d280, a tissue age that equates to the first post-natal month when early
retinoblastomas typically emerge. Single cell transcriptomics of RB1-/- cones from multiple
tumorigenesis stages showed distinct molecular signatures of proliferation, differentiation and
stress cell states and suggest a role of p53 pathway in indolence entry and escape. In summary,
we established a human retinoblastoma organoid model that faithfully recapitulates the cell-of-
origin and timing of multi-step retinoblastomagenesis. This model revealed distinct molecular
signatures at each tumorigenesis stage and highlighted altered expression of a p53 pathway
regulator during the retinoblastoma indolence-malignancy transition.

Funding Source: 2R01CA137124-12A1.

W1257

DECRYPTING THE IMPACT OF DEFECTIVE PRDM13 DURING CEREBELLAR AND SPINAL
DEVELOPMENT IN HUMAN-BASED ORGANOID MODEL

Lepennetier, Benjamin, Institut Imagine, INSERM, Université Paris Cité, France

Mirdass, Camil, Institut Jacques Monod, CNRS, Université Paris Cité, France

Siquier-Pernet, Karine, Institut Imagine, INSERM, Université Paris Cilté, France

Bocel, Mikaélle, Institut Jacques Monod, CNRS, Université Paris Cité, France

Zarhrate, Mohammed, Genomics Core Facility, Institut Imagine, INSERM, Université Paris Cité,
France

Zelco, Aura, Institut du Cerveau, CNRS, INSERM, Université Paris Sorbonne, France
Coutelier, Marie, Data Analysis Core, Institut du Cerveau, CNRS, INSERM, Université Paris
Sorbonne, France

Cantagrel, Vincent, Institut Imagine, INSERM, Université Paris Cité, France

Ribes, Vanessa, Institut Jacques Monod, CNRS, Université Paris Cité, France

Coolen, Marion, Institut Imagine, INSERM, Université Paris Cité, France

The functioning of the human nervous system relies on the emergence, during development, of a
highly organized cellular diversity. Even slight disruptions in its cellular composition can have major
consequences, contributing to neurodevelopmental disorders (NDD). Through whole-genome
genomics approaches, we recently discovered recessive mutations in PRDM13 in patients affected
by a rare and severe NDD, marked by cerebellar and brainstem hypoplasia. PRDM13 encodes a
neural-specific member of the PRDM protein family of epigenetic regulators, known to modulate
cell fate choices decision in various developmental contexts. In mouse models, Prdm13 was
previously shown to impact cell fate choices in the spinal cord. Our functional analyses in the
zebrafish model indicate that loss-of-function of prdm13 also impairs the generation of cerebellar
inhibitory neurons, notably Purkinje cells, and induces profound perturbations in neuronal cell fate
specification in the brainstem. However, the molecular mechanisms underlying these defects
remain to be deciphered, in particular in the human context. Leveraging a cytidine base editing
approach, we obtained isogenic clones of human induced pluripotent stem cells carrying a
nonsense mutation in PRDM13 and derived cerebellar and spinal organoids, using in-house
optimized protocols. We are currently characterizing these mutant organoids, using
immunohistochemistry, bulk and single-cell transcriptomics. Our preliminary analyses support a
multifaceted role for PRDM13 in orchestrating cell fate specification during human posterior brain
development. These models will also provide a valuable opportunity to elucidate, within a human
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context, the epigenetic mechanisms involving PRDM13 that regulate posterior nervous system
development.

Funding Source: Works supported by funds from INSERM, CNRS, Université Paris Cité, Institut
Imagine and Institut Jacques Monod. This project benefits from ANR and the patient association
CSC grants.

W1259

DEFINING THE MOLECULAR BASIS OF CARDIOMYOPATHY USING HUMAN PLURIPOTENT
STEM CELL MODELS

Elliott, David, Murdoch Children’'s Research Institute, Australia

Zech, Antonia, Murdoch Children's Research Institute, Australia
Mehdiabadi, Neda, Murdoch Children's Research Institute, Australia
Keen, Ellen, Murdoch Children's Research Institute, Australia

Parker, Benjamin, University of Melbourne, Australia

Karavendzas, Kathy, Murdoch Children's Research Institute, Australia
Pointer, Hayley, Murdoch Children’'s Research Institute, Australia
Martinez, Thomas, Murdoch Children's Research Institute, Australia
Watt, Kevin, Murdoch Children’'s Research Institute, Australia
McNamara, James, Murdoch Children's Research Institute, Australia
Porrello, Enzo, Murdoch Children's Research Institute, Australia

Cardiomyopathies are diseases of the heart muscle. The key to developing therapies that directly
target the cause of cardiomyopathies is understanding the molecular mechanisms underlying
pathology. To do this we have taken a broad approach profiling clinical samples, mouse models
and iPSC derived cardiac cells by both proteomics and transcriptomics. Firstly, we performed a
large-scale analysis of single nuclei RNA-seq data sets from patients with dilated cardiomyopathy
(DCM), combining publicly available datasets with our paediatric samples. Our findings suggest
that defined fetal gene re-activation in DCM is not restricted solely to CMs but is broadly re-
engaged in non-CM populations, including cardiac fibroblasts. We have evaluated these gene
networks in hiPSC-derived cardiac cells, encompassing various genetic forms of DCM. Through
this evaluation, we identify a conserved set of fetal genes that may represent the core functional
gene network driving DCM. These core genes could provide critical insights into the underlying
molecular mechanisms driving DCM from the earliest stages of cardiogenesis and potentially serve
as targets for therapeutic interventions. In parallel, we have used proteomics to profile hypertrophic
cardiomyopathy (HCM). Misfolded and aggregated sarcomeric proteins in heart muscle cells
disrupt cellular functions and contribute to HCM disease progression. Therefore, protein quality
control mechanisms, such as the ubiquitin-proteasome system (UPS) and the autophagy-
lysosomal pathway, play a crucial role in maintaining sarcomere homeostasis and contraction in
cardiac muscle cells. Our clinical and in vitro studies identified a signalling nexus at the M-Band of
the sarcomere, containing a number of E3 ubiquitin ligases. Deletion of one of these E3 ubiquitin
ligases, TRIM55, compromises contraction demonstrating the UPS is necessary for normal
contraction. Mass spectrometry and RNA sequencing analysis revealed sarcomere organisation
and muscle contraction was altered in TRIM55 deficient cardiomyocytes. Thus, we have identified
a diverse array of molecular networks underlying cardiomyopathies.
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Funding Source: Novo Nordisk Foundation Center for Stem Cell Medicine, reNEW (Grant number
NNF21CC0073729).

W1261

DERIVATION OF HUMAN POST-MITOTIC CARDIOMYOCYTES FROM TETRAPLOID INDUCED
PLURIPOTENT STEM CELLS

Nakajima, Ittetsu, Graduate School of Medical and Dental Sciences, Institute of Science, Japan
Shimane, Mitsuyoshi, Tokyo Laboratory, Nanion Technologies Japan K.K., Japan

Holmstrom, Grace, Department of Keck Science Biology, Pitzer College, USA

Miyaoka, Yuichiro, Regenerative Medicine Project, Tokyo Metropolitan Institute of Medical Science,
Japan

Human induced pluripotent stem cell (iPSC)-derived cardiomyocytes (iPS-CMs) have great
promise for disease modeling, drug development, and regenerative medicine. iPS-CMs have
already been used for drug development. Transplantation therapies using iPS-CM-engineered
heart sheets have also advanced to clinical stages. However, the immaturity of iPS-CMs
resembling the human fetal state, remains a significant challenge for broader applications. To
address this issue, we focused on the polyploidy of human mature cardiomyocytes. While over
80% of human cardiomyocytes become tetraploid during maturation, only 10% of iPS-CMs achieve
polyploid using conventional methods. This ploidy difference could limit the maturation of iPS-CMs.
To overcome this limitation, we completely changed the differentiation strategy from the
conventional scheme by first establishing tetraploid iPSCs (4N-iPSCs) and then differentiating
them into cardiomyocytes to replicate the polyploidy of human mature cardiomyocytes. In this
study, we successfully established 4N-iPSCs by Sendai virus-mediated fusion of diploid iPSCs.
4N-iPSCs had doubled DNA content within a single nucleus without any chromosomal abnormality.
These 4N-iPSCs were then differentiated into cardiomyocytes using a general protocol. Aimost all
cardiomyocytes derived from 4N-iPSCs (4N-iPS-CMs) were tetraploid, replicating the polyploidy of
adult human cardiomyocytes. Gene expression analysis revealed reduced expression of mitotic
genes in 4N-iPS-CMs compared to diploid iPS-derived cardiomyocytes (2N-iPS-CMs), indicating
that 4N-iPS-CMs were more mature, post-mitotic cardiomyocyte-like cells. Besides, the
mitochondrial content was higher in 4N-iPS-CMs, suggesting an increased capacity for ATP
production. Functionally, 4N-iPS-CMs exhibited higher contractile force and faster upstroke velocity
than 2N-iPS-CMs based on electric impedance measurement. Furthermore, when tested for
sensitivity to Terfenadine, a hERG channel blocker, 4N-iPS-CMs demonstrated greater resistance.
These findings indicate that 4N-iPS-CMs replicate the polyploidy of adult human cardiomyocytes,
resulting in greater maturity compared to conventional iPS-CMs. We propose that 4N-iPS-CMs are
a promising platform for drug discovery and regenerative medicine.

Funding Source: JSPS, Grant-in-Aid for Scientific Research (B) (24K02028), and for JSPS
Research Fellows (24KJ0995). JCRF, Bayer Scholarship for Cardiovascular Research. SENSHIN
Medical Research Foundation. TERUMO Life Science Foundation.

W1263

DEVELOPMENT AND CHARACTERIZATION OF CHICKEN LUNG ORGANOIDS WITH
PROSPECTS OF MODELING HIGHLY PATHOGENIC AVIAN INFLUENZA IN VITRO
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Allenspach, Karin, Pathology, University of Georgia, USA
Carnaccini, Silvia, University of Georgia, USA

Catucci, Michael, University of Georgia, USA

Corbett, Megan, University of Georgia, USA

Douglass, Eugene, University of Georgia, USA

Melvin, Bryan, University of Georgia, USA

Mochel, Jonathan, University of Georgia, USA

Nicholson, Hannah, University of Georgia, USA

Zdyrski, Christopher, University of Georgia, USA

Avian influenza viruses typically reside in wild waterfowl, inducing no clinical disease. When these
low pathogenic strains spill over to domestic poultry, they evolve into highly pathogenic strains
(HPAIV), with devastating effects on the industry. Spillover events have been increasingly reported
in mammals (including humans), causing severe disease with high mortality. There is, therefore, a
critical need to understand the viral tropism, host immune responses, and replication dynamics of
HPAIVs in various avian species. 2D cell cultures, which have been used to study HPAIVs, have
shortcomings, including their lack of cellular heterogeneity. 3D organoids, composed of multiple
cell types, may represent a more faithful model to study mechanisms of HPAIV dynamics and
pathogenicity. Adult stem cell-derived lung organoids from three-week old SPF White Leghorn
chickens were developed and their transcriptome analyzed via bulk and single-nuclei RNA
sequencing. Morphology was characterized using brightfield imaging, H&E, immunohistochemical
(IHC), immunofluorescent, and special staining in tissues and organoids. Three organoid lines
were established, passaged (n >10), and cryopreserved. Histological staining revealed columnar,
cuboidal, squamous, and acidic mucin-producing cells, representing regions throughout the lung.
Single-nuclei RNA sequencing identified epithelial and fibroblast cell populations in the culture,
confirmed with IHC. Epithelial cells were further resolved to be either cycling or non-cycling. Bulk
RNA sequencing revealed highly conserved gene expression between organoids and parent
tissues. Furthermore, similar expressions (in TPM) of both lung-relevant and virus-related genes
were noted. This study established the first chicken lung organoids derived from adult stem cells.
RNA and protein expression in the avian lung organoids and parent tissues suggest organoids can
be used to model epithelial cell populations in birds for HPAIV studies.

Funding Source: Internal Funding UGA.

W1265

DEVELOPMENT OF A FULLY HUMAN GLIOBLASTOMA-IN-BRAIN-SPHEROID MODEL FOR
ACCELERATED TRANSLATIONAL RESEARCH

Horschitz, Sandra, Hector Institute for Translational Brain Research, Central Institute of Mental
Health, Germany

Jabali, Ammar, Central Institute of Mental Health, Germany

Heuer, Sophie, German Cancer Research Center, Germany

Zillich, Eric, Central Institute of Mental Health, Germany

Zillich, Lea, Central Institute of Mental Health, Germany

Hoffmann, Dirk, German Cancer Research Center, Germany

Azorin, Daniel, German Cancer Research Center, Germany

Hai, Ling, German Cancer Research Center, Germany

Wick, Wolfgang, University of Heidelberg, Germany
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Winkler, Frank, University of Heidelberg, Germany
Koch, Philipp, Central Institute of Mental Health, Germany

In glioblastoma (GBM) the intricate interplay between tumor cells and the surrounding
microenvironment plays a crucial role in tumor progression, invasion, and therapeutic resistance.
So far, studying these interactions in a controlled and representative model system has been
challenging. Here, we present the development of hGIiCS, a human glioma-cortical spheroid model
that allows the elucidation of the biology of GBM cells and their interactions with a human-specific
brain-like microenvironment and neurons. GBM cells efficiently invade the cortical spheroids,
forming a well-connected network of communicating cells. The heterogeneous cellular states of the
GBM cells within this model closely resembled findings previously observed in glioblastoma
patients and in mouse xenografts. In contrast to the substantial changes observed in the tumor cell
population, the impact of the GBM cells on the neurons was minimal. Finally, we further
demonstrate the suitability of hGIiCS to test and validate compounds targeting tumor-specific
neurobiological features, which could easily be adapted to high-throughput conditions.

W1267

DEVELOPMENT OF AN HD-CMOS-MEA-BASED METHOD FOR CARDIOTOXICITY
DETECTION AND MECHANISM-OF-ACTION PREDICTION IN HUMAN IPSC-DERIVED
CARDIOMYOCYTES USING BEAT PROPAGATION PATTERNS

Matsuda, Naoki, Tohoku Institute of Technology, Japan

Nagafuku, Nami, Tohoku Institute of Technology, Japan

Noda, Bumpei, Tohoku Institute of Technology, Japan

Suzuki, Ikuro, Tohoku Institute of Technology, Japan

In new drug development, cardiotoxicity—particularly QT prolongation—often leads to clinical trial
termination or market withdrawal. Although the ICH S7B guideline focuses on hERG blockade, it is
insufficient for multi-ion channel mechanisms. The CiPA initiative aims for more comprehensive
analyses, but challenges remain with complex compounds. In this study, we employed an HD-
CMOS-MEA platform equipped with 240,000 densely arranged microelectrodes to measure human
iPSC-derived cardiomyocytes. For the pharmacological tests, we selected compounds and
concentrations whose toxicity could not be fully captured by conventional MEA, as well as negative
compounds—14 in total—and recorded their extracellular field potentials. The high resolution of the
HD-CMOS-MEA system allows tens of electrodes to record the activity of a single cell, enabling us
to construct 17 parameters from the acquired data, including the number of initiation sites,
variability of initiation site positions, conduction velocity, and propagation area. In the case of
isoproterenol, a B1-adrenergic receptor agonist, we detected a specific increase in the number of
initiation sites. Mexiletine, a Na* channel inhibitor, led to a marked decrease in conduction velocity,
whereas the hERG channel blocker E4031 caused a reduction in propagation area. Furthermore,
we identified distinct conduction velocities and propagation patterns according to the mechanism of
action of each compound, suggesting that HD-CMOS-MEA-based cardiotoxicity assessment may
sensitively capture channel-specific activities at different concentrations, even in compounds with
multiple modes of action. Additionally, when human iPSC-derived cardiomyocytes were exposed to
doxorubicin at 0.1 pyM—a concentration known to exhibit chronic cardiotoxicity—both propagation
area and conduction velocity were found to decrease 24 hours post-exposure. Compared with
conventional toxicity tests, the HD-CMOS-MEA system demonstrated the ability to detect
cardiotoxicity at lower concentrations and over shorter chronic exposure periods. These findings
highlight an enhanced level of precision in cardiotoxicity evaluation for drug development and offer
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a new platform to elucidate complex interactions among multiple ion channels.

Funding Source: The grant of collaborative project with Sony semiconductor solutions Inc., Japan
Agency for Medical Research and Development (AMED).

W1269

DIFFERENTIAL RESPONSE OF INDUCED PLURIPOTENT STEM CELL-DERIVED
CARDIOMYOCYTES TO CHRONIC BETA-ADRENERGIC STIMULATION AND ELECTRICAL
PACING IN A MODEL OF EXERCISE-INDUCED LONG QT SYNDROME

Khudiakov, Aleksandr, Center for Cardiac Arrhythmias of Genetic Origin and Laboratory of
Cardiovascular Genetics, Istituto Auxologico Italiano, IRCCS, ltaly

Alberio, Chiara, Istituto Auxologico Italiano IRCCS, ltaly

Dagradi, Federica, /stituto Auxologico ltaliano IRCCS, Italy

Dragani, Davide, University of Milano - Bicocca, Italy

Sala, Luca, Istituto Auxologico Italiano IRCCS, Italy

Crotti, Lia, Istituto Auxologico Italiano IRCCS, Italy

Schwartz, Peter, Istituto Auxologico ltaliano IRCCS, Italy

Intense physical activity, while beneficial for cardiovascular health, has been linked to adverse
cardiac outcomes in certain predisposed individuals. Exercise-induced long QT syndrome
(exiLQTS) is a life-threatening condition identified by our group, characterized by QT interval
prolongation and repolarization abnormalities on the ECG that resolve upon cessation of physical
activity. To investigate the mechanisms underlying exiLQTS, we generated six human induced
pluripotent stem cell-derived (hiPSC) lines from competitive athletes diagnosed with exiLQTS
(cases) and healthy controls. Using perforated patch-clamp techniques, multielectrode arrays
(MEA), and optical action potential measurements, we performed detailed electrophysiological
characterizations of hiPSCs differentiated towards cardiomyocytes (hiPSC-CMs). To mimic beta-
adrenergic stimulation taking place during physical activity, hiPSC-CMs were subjected to chronic
treatment with a cell-permeable cAMP analog, dibutyryl cAMP (dbcAMP). Additionally, to simulate
the sustained elevated heart rate during training, hiPSC-CMs underwent chronic 2 Hz electrical
stimulation for 7 days. At baseline, field potential duration (FPD), single-cell action potential (AP)
parameters, and AP rate-dependency were similar between groups, except for the spontaneous
beat-to-beat interval, significantly longer in hiPSC-CMs derived from exiLQTS cases (2.4 + 1.04 s)
compared to controls (1.83 + 0.99 s). Following chronic dbcAMP treatment, hiPSC-CMs from
exiLQTS cases exhibited significantly prolonged corrected FPD compared to controls (323 + 60 ms
vs 259 + 85 ms, p < 0.001 at day 9). Chronic electrical tachypacing resulted in reduced AP duration
(APD) in both groups; however, hiPSC-CMs from exiLQTS cases displayed longer APD values
under these conditions (459 + 147 ms vs 378 £ 125 ms, p = 0.017). Together, these findings
support the feasibility of modeling exiLQTS using hiPSC-CMs and suggest the presence of
molecular differences between the two groups. Additional pacing protocols and transcriptomic
analyses will further enhance our understanding of this condition.

Funding Source: EU Horizon Europe (PREPARE, No. 101105561 to AK), PRIN 2022 PNRR
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H53D23007640001 to LC, Leducq Foundation grant 18CVDO05 to PJS, Next Generation EU project
No. H45E22001210006 to LS, EU Horizon 2020 (ERA-CVD - EMPATHY No. 298736 to LC).

w1271

DIVERGING AND CONVERGING MECHANISMS IN POLYQ-RELATED DISEASES
Klemfner, Shalhevet, Genetics, The Hebrew University of Jerusalem, Israel
Nissim-Rafinia, Malka, Genetics, The Hebrew University of Jerusalem, Israel
Meshorer, Eran, Genetics, The Hebrew University of Jerusalem, Israel

Polyglutamine (polyQ) diseases are a group of nine neurodegenerative disorders caused by the
expansion of CAG trinucleotide repeats in specific genes, leading to toxic polyglutamine tracts in
the encoded proteins. While their genetic basis is well-established, the molecular mechanisms
driving selective neuronal vulnerability remain elusive. Emerging evidence highlights aging and
epigenetic dysregulation as critical factors in polyQ disease progression. Spinocerebellar ataxia
types 3 (SCA3) and 6 (SCAB) are two polyQ diseases characterized by spinocerebellar ataxias but
differ in the functions and expression patterns of the affected proteins, ATXN3 and a1ACT,
respectively. These differences, along with shared pathological features, make them ideal models
for comparative analysis. In this study, we use stem cells to generate cerebellar brain organoids
and investigate the normal and mutant roles of ATXN3 and a1ACT in disease progression.
Specifically, we examine their involvement in epigenetic regulation across developmental stages,
from stem cells to mature neurons. By identifying shared and disease-specific mechanisms, our
work provides novel insights into the molecular mechanism of polyQ disorders. Together, our
findings illuminate key molecular pathways driving neurodegeneration in polyQ diseases, offering
potential targets for therapeutic interventions that address these debilitating conditions.

w1273

EFFECT OF EXTRACELLULAR VESICLES DERIVED FROM GLYCOLYTIC MESENCHYMAL
STEM/STROMAL CELLS ON THE PHENOTYPIC AND METABOLIC REPROGRAMMING OF
SYNOVIAL MACROPHAGES IN PATIENTS WITH OSTEOARTHRITIS

Merino, Cesar, Universidad de Los Andes, Chile

Araya, Maria Jesus, Facultad de Medicina, Universidad de Los Andes, Chile

Herrera-Luna, Yeimi, Facultad de Medicina, Universidad de Los Andes, Chile

Lara, Eliana, Facultad de Medicina, Universidad de Los Andes, Chile

Flores, Yesenia, Facultad de Medicina, Universidad de Los Andes, Chile

Matas, Jose, Departamento de Traumatologia, Clinica Universidad de Los Andes, Chile
Barahona, Maximiliano, Hospital Clinico Universidad de Chile, Chile

Vega-Letter, Ana Maria, Escuela de Ingenieria Bioquimica, Pontificia Universidad Catolica de
Valparaiso, Chile

Luz-Crawford, Patricia, Facultad de Medicina, Universidad de Los Andes, Chile

Osteoarthritis (OA) is a chronic inflammatory disease for which no cure exists; only palliative
treatments are available. OA is characterized by an exacerbated inflammatory response primarily
driven by the activity of synovial macrophages. Mesenchymal stem/stromal cells (MSCs) are well-
known for their therapeutic potential; however, alternative strategies are essential to enhance their
immunomodulatory properties. We show that glycolytic MSC (MSCglyco) and their small
extracellular vesicles (EVs) holds promise for developing new therapies for OA. MSCs were
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isolated from the umbilical cords of healthy donors, with informed consent obtained for the use of
these samples. MSCs were treated with oligomycin for 24 hours to induce glycolytic metabolism.
EVs were isolated from the MSCglyco (MSCglyco-EVs) using ultracentrifugation, quantified by
nanoparticle tracking analysis (NTA), and characterized by transmission electron microscopy
(TEM) and flow cytometry. Macrophages were isolated from the synovial membranes of OA
patients (OAM), for which informed consent was also obtained. EVs from MSCs or MSCglyco were
added to the culture media of the OAM at various doses. After 24 hours, OAM were recovered to
evaluate EV internalization using gPCR, surface marker expression through flow cytometry,
cytokine secretion via ELISA, and glycolytic flux using SCENITH, a flow cytometry assay. The
metabolic reprogramming of MSCs does not alter the phenotype or size of the released EVs, nor
their capacity of internalization. OAMs treated with MSCglyco-EVs internalize these EVs, leading to
an increased expression of CD206, which indicates an anti-inflammatory phenotype, while
decreasing HLA-DR and CD86 associated with a proinflammatory phenotype. Additionally, OAMs
treated with MSCglyco-EVs exhibits a reduction in the secretion of inflammatory mediators. EVs
from metabolically reprogrammed MSC have improved therapeutic properties. We demonstrate
that MSCglyco-EVs dose-dependently reduce inflammatory profiles in OAM and increase anti-
inflammatory profiles, providing compelling evidence for their enhanced therapeutic effects. This
offers a promising approach for the development of novel acellular therapies for OA, focusing on
immunomodulation using EVs from metabolically reprogrammed MSCs.

Funding Source: This research was supported by ANID-Chile through Beca Doctorado Nacional
folio 21220015; FONDECYT Regular N°1211353; FONDEF-ID: 21110194; IMPACT-FB 210024;
and TA24110054.

W1275

EFFECTS OF BACTERIOPHAGES ON STEM CELLS
Penev, Milko, Biochemistry, Medical University, Bulgaria

Bacteriophages are increasingly recognized as a viable alternative to antibiotics for combating
bacterial infections. However, their biocompatibility with mammalian cells is a critical consideration
for therapeutic applications. This study aimed to evaluate the cytotoxic effects of commercially
obtained bacteriophages on stem cells from the apical papilla (SCAP), a key cell type in dental
tissue regeneration. SCAP cells were exposed to two concentrations of bacteriophage
preparations (0.5 mL and 1 mL) in vitro, and cellular viability was assessed using the MTT assay.
Results demonstrated that bacteriophage exposure at both concentrations resulted in minimal
cytotoxic effects, with cell viability remaining above 90 at the tested doses. The findings suggest
that the bacteriophages tested are generally biocompatible with SCAP cells at therapeutic
concentrations. This study highlights the importance of evaluating the safety of bacteriophages on
mammalian cells and supports their potential use in clinical applications. Further research should
explore the long-term effects of phage exposure and their interactions with other cell types in
regenerative medicine.

w1277

ELUCIDATION OF THE MECHANISMS OF CARDIOMYOPATHY BY USING HUMAN IPS CELL-
DERIVED CARDIOMYOCYTES FROM FUKUYAMA MUSCULAR DYSTROPHY PATIENTS
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Fukumura, Fumiaki, Graduate School of Medicine, Kyoto University, Department of Pediatrics,
Japan

Baba, Shiro, Graduate School of Medicine, Kyoto University, Department of Pediatrics, Japan
Kume, Eitaro, Graduate School of Medicine, Kyoto University, Department of Pediatrics, Japan
Akagi, Kentaro, Graduate School of Medicine, Kyoto University, Department of Pediatrics, Japan
Yoshida, Takeshi, Graduate School of Medicine, Kyoto University, Department of Pediatrics, Japan
Hirata, Takuya, Graduate School of Medicine, Kyoto University, Department of Pediatrics, Japan
Takita, Junko, Graduate School of Medicine, Kyoto University, Department of Pediatrics, Japan

Fukuyama congenital muscular dystrophy (FCMD) is a progressive neuromuscular disease caused
by mutations in the FKTN gene. The phenotypes of FCMD include developmental retardation,
muscle weakness and dilated cardiomyopathy. Particularly, the prognosis is determined by the
severity of respiratory failure and cardiomyopathy. Fukutin protein coded by the FKTN gene
elongates sugar chains linked with a-dystroglycan, a membrane protein that connects to the
extracellular matrix. However, it is unclear how sugar chains on membrane proteins are involved in
the onset of cardiomyopathy. This study aims to clarify the mechanism by human iPS cell (hiPSC)-
derived cardiomyocytes. HiPSC lines were established from two FCMD patients and two healthy
controls, F-hiPSC and C-hiPSC, respectively. Furthermore, two control hiPSC lines were
generated from F-hiPSCs by the CRISPR-Cas9 system. First, the elongation of sugar chains linked
to a-dystroglycan was evaluated by comparing the fluorescence intensity of sugar chains
antibodies in differentiated cardiomyocytes. Furthermore, the size and beat rate were measured at
the single-cell level, and the field potential duration (FPD), which is the same meaning as clinical
QT duration, was calculated by a multi-electrode array system. For analysis, a two-sample t-test
with unequal variance was used, and a p-value of less than 0.05 was used as the significant value.
The fluorescence intensity of sugar chains in F-hiPSC-derived cardiomyocytes (F-CM) was
reduced compared to that in C-hiPSC-derived cardiomyocytes (C-CM) and gene-corrected F-
hiPSC-derived cardiomyocytes (C-F-CM) (C-CM vs. F-CM: p=0.0032, F-CM vs. C-F-CM:
p=0.0013). Although the cell size varied, there was no significant difference between C-CM and F-
CM, and C-F-CM was significantly larger than F-CM (p=0.030). The beat rate was 62.4+22.4 bpm
for C-CM, 50.1+23.3 bpm for F-CM, and 60.7+30.7 bpm for C-F-CM, with no significant difference.
The FPDs corrected for beat rate by Fridericia formula was 241.7+29.3 msec for C-CM and
236.3141.6 msec for C-F-CM, while it was 283.0+46.3 msec for F-CM, which was longer, but no
significant difference was detected (C-CM vs. F-CM: p=0.13, F-CM vs. C-F-CM: p=0.11). These
results indicate that the F-CM might have cardiac vulnerability.

Funding Source: Kakenhi.

W1279

ENGINEERING ANTIBODY-CAR-MACROPHAGES (AB-CAR-M) FOR TUMOR
MICROENVIORNMENT REMODELLING (EATER)

Yip, Sophronia, The University of Hong Kong, Hong Kong

Aurich, Theo, Universitat Heidelberg, Germany

Liu, Lu, The University of Hong Kong, Hong Kong

Sugimura, Rio, The University of Hong Kong, Hong Kong

Chimeric antigen receptor (CAR) immunotherapy in solid tumors remains limited due to the

immunosuppressive microenvironment and poor infiltration of immune cells. Overcoming both is
essential for CAR immunotherapy in solid tumors. Here, we designed AntiBody-CAR-Macrophage
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(AB-CAR-M) to remodel the immunosuppressive microenvironment and improve infiltration for the
treatment of Hepatocellular Carcinoma (HCC). We engineering CAR-M to secrete single chain
variable fragments (scFv) to block immunosuppressive signals. AB-CAR-M reinvigorated cytotoxic
T-cells, macrophages and downregulates bystander CD4+ T-cells Treg programs by counteracting
immunosuppressive signals, indicating that immunosuppressive signal blocking converted the
immunosuppressive microenvironment into immunogenic. AB-CAR-M promoted in vitro
phagocytosis and killing of liver cancer cells. We administered AB-CAR-M to the tumor-bearing
immunodeficient NSG mice to examine infiltration. AB-CAR-M formed perivascular immunological
hubs with host macrophages in the tumor. Co-administration of AB-CAR-M and T-cells reduced
tumor volume on the ipsilateral site, while the contralateral site was unaffected, suggesting the
spatial confinement of macrophage immunotherapy which is promising for local delivery of blocking
scFv. Moreover, murine AB-CAR-M shrinks orthotopic liver cancer in immunocompetent mice
models. Patients’ tumor slice cultures are underway to determine the nature of the immunological
hubs formed by AB-CAR-M. Overall, these data reinforce AB-CAR-M as a solution for solid tumors.
Our ultimate goal is to apply the AB-CAR-M in universal donor human pluripotent stem cells for off-
the-shelf generation of cell therapy products.

W1281

ENGINEERING SPLICING-REGULATORY NETWORKS TO PRODUCE MATURE STEM CELL-
DERIVED NEURONS

Joseph, Brian J., Pathology and Cell Biology, Columbia University Medical Center, USA
Wichterle, Hynek, Columbia University Medical Center, USA

Zhang, Chaolin, Columbia University Medical Center, USA

Incurable aging-related neurodegenerative diseases are a growing public health crisis. The ability
to generate substantial quantities of disease-pertinent neuronal types, with and without
predisposing mutations, holds great promise for probing disease mechanisms and developing
therapies. However, current protocols yield neurons that fail to mature in vitro and stall at an
embryonic identity. We understand how to make neurons, but what controls maturation? Could it
be RNA metabolism? The mammalian nervous system employs alternative splicing (AS) at distinct
developmental stages to massively expand transcriptomic diversity and protein function. The
function of these programs is poorly understood, but presumably of importance since the content
and timing of splicing switches are deeply conserved. Here, we show that a major bottleneck
towards maturation of mouse and human stem cell-derived neurons is the inability to activate
sequential programs of alternative splicing switches, affecting hundreds of genes. Through
systematic characterization, we identify master splicing factors that control distinct AS programs
during different phases of maturation. Critically, we manipulate developmental AS master
regulators in mouse and human neurons to demonstrate that maturation can be distinctly
advanced and accelerated through activation of stalled alternative splicing programs. Of note, our
strategy yields cells with mature electrophysiology profiles on a shorter timescales, and generates
neurons of mouse and human origin that express endogenous levels of mature tau isoforms within
seven days in culture. Overall, this undertaking explores a novel function for alternative splicing
during neurodevelopment, improves understanding of mechanisms that control maturation of
neurons, and provides a refined stem cell-based model for studying disease, particularly
tauopathies. Moreover, this technology has important applications for the exploration of aging
biology and will be broadly useful to the scientific community for modeling neurodegenerative
diseases and drug discovery.
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Funding Source: New York Stem Cell Foundation, NIH.

w1283

EPIGENETIC MEMORY AND INFLAMMATORY PROFILING OF ADIPOCYTES
DIFFERENTIATED FROM UMBILICAL CORD MSCS IN OBESITY

Semenova, Ekaterina, Columbia University Irving Medical Center, USA

Guo, Alex, Columbia University Irving Medical Center, USA

Thaker, Vidhu, Columbia University Irving Medical Center, USA

Adipose tissue plays a critical role in regulating metabolism and inflammation. In obesity, adipose
tissue adopts a pro-inflammatory profile that contributes to metabolic diseases. Obese adipose
tissue derived mesenchymal stromal cells (MSCs) significantly contribute to inflammation. Notably,
adipose tissue retains an “obesogenic memory” even after weight loss, predisposing to an
accelerated response to future obesogenic stimuli. MSCs are known as modulators of the immune
response and secrete a range of cytokines and chemokines, influencing both local and systemic
inflammation. Umbilical cord (UC) MSCs are of fetal origin but highly influenced by the intrauterine
environment. These unique MSCs retain inflammatory signatures and can inform on the
transgenerational impact on the differentiation and function of offspring adipocytes. These
investigations are crucial to understand the intergenerational transfer of metabolic risk from the
inflammatory state of the mother resulting from obesity. We have developed methods to extract UC
MSCs from Wharton Jelly mechanically as described previously. We aim to extract and investigate
MSCs from 10 mothers with pre pregnancy obesity compared to 10 with normal BMI (< 25 kg/m2).
This study suggests that MSCs from obese donors will exhibit an inflammatory signature
resembling the donor's adipose tissue, supporting the concept of "obesogenic memory." We
hypothesize that RNA, protein, and DNA analyses (RNA-seq, Western blot, ATAC-seq, single cell
RNA-seq) will reveal donor-dependent differences in inflammatory (IL-6, IL-10, TNF-a) and
adipogenic markers (PPARYy, Pref-1). Furthermore, multiplex cytokine assays (ELISA) are
expected to demonstrate distinct cytokine secretion profiles in media collected at Days 0 and 21 of
differentiation. By exploring these results, this study aims to provide novel insights into obesity-
associated inflammation, the intergenerational impact of maternal obesity, and the development of
therapeutic strategies to treat metabolic disorders.

w1285

ESTABLISHING AN INDUCED PLURIPOTENT STEM CELL BANK FROM URINE CELLS OF
PEDIATRIC NEUROGENETIC DISEASE PATIENTS

Thai, Hien Bao Dieu, Seoul National University Hospital Center for Medical Research and
Innovation, Korea

Jung, WonWoo, Department of Anatomy,, Yonsei University Medical Center, Korea

Choi, Sol, Department of Neurology, Seoul National University Hospital Center for Medical
Research and Innovation, Korea

Kim, Woodoong, Department of Pediatrics, Seoul National University Hospital, Korea

Moon, JangSup, Department of Neurology, Seoul National University Hospital, Korea

Lim, ByungChan, Department of Pediatrics, Seoul National University Hospital, Korea
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Inadequate knowledge of the fundamental mechanisms underlying pediatric neurological disorders
impedes their effective treatment. Induced pluripotent stem cells (iPSCs) are essential to explore
the course of neurological diseases because they enable the modeling of these diseases at the
cellular level. This study aimed to generate an iPSC bank from urine cells (UCs) for clinical
applications, especially for the study of pediatric neurogenetic diseases. Urine sample collection
can benefit the large donor population because it is a noninvasive, painless, and simple technique,
providing a plentiful cell source for iPSC generation. UCs were isolated from the urine of donors
with specific diseases (n = 12; 7 males and 5 females). UCs were reprogrammed into iPSCs using
episomal plasmid vectors and key transcription factors (OCT3/4, SOX2, KLF4, L-MYC, and LIN28).
gPCR and immunocytochemistry confirmed the expression of pluripotent genes (OCT3/4, SOX2,
NANOG, and LIN28) and pluripotent proteins (OCT4, NANOG, SSEA-4, and TRA-1-60). Trilineage
differentiation potential was demonstrated by immunostaining embryonic-body-derived iPSCs for -
tubulin 1ll, smooth muscle actin (SMA), and alpha-fetoprotein (AFP). Chromosomal microarray
(CMA) was used to assess genomic stability, revealing pathogenic chromosomal deletions or
duplications in four out of 12 lines. Notably, repeated CMA testing on earlier-passage lines showed
normal genomic profiles in one of the affected lines, emphasizing the importance of genetic
screening at multiple stages during iPSC culturing. This study successfully generated an iPSC
bank derived from UCs of patients with early-onset neurogenetic diseases. The bank provides a
robust, efficient protocol to expand access to patient-specific iPSCs, facilitating pediatric
neurogenetic research and enabling disease modeling for the development of targeted therapies.

Funding Source: This work was funded by the New Faculty Startup Fund from Seoul National
University and SNUH Lee Kun-Hee Child Cancer and Rare Disease Project, Republic of Korea
(grant number: 24C017-0100).

w1287

ESTABLISHMENT OF AN NMOSD RODENT MODEL WITH DISTINCT PATHOLOGICAL
CHARACTERISTICS FROM EAE MODEL
Myung, Junhyung, Korea University, Korea

Multiple sclerosis (MS) and neuromyelitis optica spectrum disorder (NMOSD) are inflammatory
autoimmune diseases of the central nervous system (CNS) characterized by demyelination,
leading to neurological dysfunction. Due to their overlapping clinical manifestations and affected
regions, MS and NMOSD were historically considered a single disease entity. However, the
identification of anti-aquaporin-4 (AQP4) antibodies (NMO-IgG) in the serum of NMOSD patients
has established NMOSD as a distinct disease. Despite ongoing efforts to differentiate these
diseases, their underlying pathogenic mechanisms remain elusive. Here, we established an
NMOSD rodent model by intrathecally administering patient-derived NMO-IgG and human
complement. Using this model, we performed comparative histological and molecular analyses with
the experimental autoimmune encephalomyelitis (EAE) model, a representative MS model. GFAP
expression showed opposing patterns, with significant upregulation in EAE but acute loss in the
NMOSD model, reflecting astrocyte gliosis and destruction, respectively. Similarly, AQP4
expression was markedly reduced in the NMOSD model compared to EAE, consistent with the
pathogenic mechanism of AQP4 antibody-mediated astrocyte damage. Moreover, the NMOSD
model exhibited more severe demyelination and inflammation, as demonstrated by Luxol Fast Blue
(LFB) and H&E staining. These pathological differences were observed across the brain, spinal
cord, and optic nerve, with regional variations in their manifestation. Our findings highlight distinct
pathological differences between MS and NMOSD, underscoring the utility of our NMOSD model in
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advancing the understanding of NMOSD pathogenesis and facilitating therapeutic development.

Funding Source: Korean Fund for Regenerative Medicine grant funded by the Korea government
(the Ministry of Science and ICT, the Ministry of Health and Welfare) (22C0628L1-11) and BK21
Four Institute of Precision Public Health.

w1289

ESTABLISHMENT OF IMPLANTATION MODEL WITH HUMAN EXPANDED POTENTIAL STEM
CELL DERIVED EMBRYO SURROGATE AND OPEN-FACED ENDOMETRIAL LAYER FOR
STUDYING IMPLANTATION IN IVF PATIENTS

Tan, Yongqi, Department of Obstetrics and Gynaecology, The University of Hong Kong, Hong

Kong

Yeung, William S. B., Department of Obstetrics and Gynaecology, The University of Hong Kong,
Hong Kong

Chen, Andy C.H., Department of Obstetrics and Gynaecology, The University of Hong Kong, Hong
Kong

Lee, Cherie Y.L., Department of Obstetrics and Gynaecology, The University of Hong Kong, Hong
Kong

Successful pregnancy requires the implantation of a competent blastocyst in receptive
endometrium. Despite the use of in vitro fertilization (IVF), many women still fail to conceive due to
endometrial or embryo problems. Studying embryo implantation in vivo is limited by ethical
concerns. This study aimed to develop an implantation model with embryo surrogate and an
expandable endometrial cell culture system for the study on implantation processes. Our team has
generated a trophoblastic spheroid (BAP-EB) derived from human expanded potential stem cells
(hEPSC-em) as human embryo surrogate. hEPSC-em-BAP-EB differentiated for 48h (hREPSC-em-
BAP-EB-48h) are early trophectoderm (TE) like and less adhesive on the receptive Ishikawa cell,
but after they are differentiated for 72h (hREPSC-em-BAP-EB-72h), they are polar TE like and can
strongly attached onto receptive endometrial cell line. Endometrial organoids followed by open-
faced endometrial layers (OFELSs) culture were established using samples from IVF patients. It was
found that endometrial organoids preserved the phenotypical and functional properties of
endometrial glands. OFELs cultured in three different conditions were found to be hormone
responsive. While hormone treatment had no effect on endometrial receptivity markers, it induced
early epithelial to mesenchymal transition in OFEL. An attachment assay by coculturing OFEL with
hEPSC-em-BAP-EB-72h was established. Critically, the attachment rate of hEPSC-em-BAP-EB on
hormone treated OFEL was significantly higher than the non-treated OFEL. In conclusion,
receptive OFELs were successfully established from endometrial organoids derived from IVF
patients, and the coculture model with hEPSC-em-BAP-EB represented the first step toward the
establishment of a 3D endometrium model that better mimics the implantation process.

Funding Source: This work was partly supported by Health and Medical Research Fund (grant
numbers: HMRF #11222296) from the Food and Health Bureau, Government of the Hong Kong
Special Administrative Region.

W1291
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EVALUATION OF BOTULISM NEUROTOXIN EXPOSURE IN A HUMAN HPSC-DERIVED
NEUROMUSCULAR JUNCTION PLATFORM

Aguayo, Caleb Alejandro, Wake Forest Institute for Regenerative Medicine (WFIRM), USA
McNutt, Patrick, Wake Forest institute for Regenerative Medicine, USA

The human neuromuscular junction (NMJ) is a specialized synapse that modulates neurological
control over muscle contraction, facilitating precise communication between motor neurons,
skeletal muscle cells, and terminal Schwann cells. While the neurophysiological properties of the
NMJ have been extensively characterized in animal models, our knowledge of human NMJ
neurophysiology remains limited. Compared to animal models, human NMJs are smaller, less
complex, and more fragmented, with divergent molecular and cellular characteristics. Furthermore,
NMJs are vulnerable entry points for pathogens and toxins that can impair motor function and
propagate central nervous system (CNS) infections. To address this, we optimized a protocol for
generating functional human NMJs through directed differentiation of human pluripotent stem cells
(hPSCs), producing cultures that recapitulate key features of native human NMJs. These cultures
form self-organizing bundles of aligned muscle fibers encircled by innervating motor neurons.
Detailed imaging demonstrates the presence of skeletal muscles, satellite cells, glia cells, terminal
Schwann cells, interneurons, and spinal cord motor neurons. In contrast to monocultures or co-
cultures of only two distinct cell types, these cultures reflect the varied composition of cell types
seen in vivo. To validate the utility of this platform for investigating neurotoxin-induced pathologies,
we characterized the differential paralytic effects of various Botulinum Neurotoxins on synaptic
transmission using electrophysiological methods and in vitro imaging. This model system offers a
comprehensive framework for creating targeted therapies to treat neuromuscular dysfunction and
advances our knowledge of human NMJ pathophysiology, in addition to evaluating the
mechanisms by which infections and toxins impair NMJ function.

Funding Source: This work was supported by the Defense Threat Reduction Agency—Joint
Science and Technology Office (Project MCDC2201-002).

W1293

EXPANDED POTENTIAL STEM CELL-DERIVED SKIN ORGANOIDS FOR STAT1-GOF
DISEASE MODELING
Chen, Pengyu, The University of Hong Kong, Hong Kong

STAT1 gain-of-function (STAT1-GOF) mutations are associated with immune dysregulation and
increased susceptibility to the skin infections, particularly Chronic Mucocutaneous Candidiasis
(CMC). These infections are reported to be linked to abnormalities in skin structure and
development. To better understand the pathophysiology of CMC in STAT1-GOF patient and
evaluate potential therapeutic interventions, we aim to develop a skin infection model using skin
organoids derived from expanded potential stem cells (EPSCs) of STAT1-GOF patients. The
patient-derived skin organoids recapitulate key structural in human skin, providing a physiologically
relevant platform for studying infection dynamics. By infecting the organoids with pathogens, we
intend to investigate the pathophysiology of CMC and identify underlying mechanisms driving
susceptibility. Furthermore, the model will allow for testing and evaluation of candidate therapeutic
compounds and drugs, enabling the identification of effective treatments to mitigate infection and
restore skin integrity. The development of this model has the potential to facilitate critical insights
into disease mechanisms and accelerate the discovery of targeted therapies for patients with
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STAT1-GOF mutations.

W1295

EXPLORING HORMONAL AND INTESTINAL ADAPTATIONS DURING PREGNANCY USING
INTESTINAL ORGANOID MODELS

Roig Laboy, Christian, Gastroenterology, Hepatology and Nutrition, Cincinnati Children’s Hospital
Medical Center, USA

Mandal, Arabinda, Cell Biology, University of Virginia, USA

Alves, Antonio, Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, USA

Hogg, Bryan, Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, USA

De Sousa, Kleybson, Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital
Medical Center, USA

Moore, Sean, Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, USA

Pregnancy and lactation demand significant energetic and metabolic resources, requiring maternal
systems to undergo rapid adaptations comparable to those of high-endurance athletes. The small
intestine plays a pivotal role in this process by increasing its absorptive capacity to support
maternal metabolism and fetal development with an additional 500-800 kcal daily. These dynamic
changes are influenced by key pregnancy hormones—human chorionic gonadotropin (hCG),
progesterone, and estradiol (E2)—which drive essential biological functions. Intestinal growth
factors, such as Epidermal Growth Factor (EGF), R-Spondin, WNT-3a, and Noggin, regulate the
proliferation and health of intestinal epithelial stem cells, providing optimal conditions for the
development of enteroids or “miniguts.” EGF is critical for supporting organoid cell proliferation and
growth. However, pregnancy hormones interact with overlapping pathways that modulate cellular
behaviors in the presence or absence of EGF. For instance, progesterone promotes cell
proliferation through the WNT pathway in certain mammalian cells while inhibiting the WNT/[3-
Catenin pathway in others. Insufficient levels of hCG are associated with maternal and fetal
complications, underscoring the importance of understanding these hormonal dynamics. Notably,
preliminary data demonstrate that hCG can substitute for EGF in murine and human enteroid
cultures, suggesting an early adaptive mechanism by which the maternal gut anticipates the
metabolic demands of pregnancy. Despite these insights, interactions between pregnancy-related
hormones and intestinal adaptations remain poorly understood. Organoids derived from the
intestinal stem cell niche offer a promising platform to replicate gut physiology during pregnancy.
These models can elucidate mechanisms underlying intestinal adaptation, predict treatment
outcomes, and assess the safety of interventions. Furthermore, they hold potential for developing
countermeasures against enteropathies, such as celiac disease and inflammatory bowel disease,
that negatively impact pregnancy outcomes. Thus, my continuous experiments will explore the
integration of organoid technology to enhance our understanding of maternal-fetal health and
address unmet needs in pregnancy research.

Funding Source: Bill and Melinda Gates Foundation.
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EXPLORING MYELINATION DYNAMICS IN 2D AND 3D MODELS USING HUMAN INDUCED
PLURIPOTENT STEM CELL-DERIVED OLIGODENDROCYTE PROGENITORS

Fligor, Clarisse, BrainXell, Inc., USA

Xu, Kaiping, BrainXell, USA

Kaneski, Cole, BrainXell, USA

Janke, Kayla, BrainXell, USA

Li, Wen, BrainXell, USA

Choi, Kyung-Dal, BrainXell, USA

Myelin production by oligodendrocytes is essential for efficient neuronal communication, and
disruptions in myelination are linked to various central nervous system disorders. Oligodendrocyte
progenitor cells (OPCs) derived from human induced pluripotent stem cells (hiPSCs) offer a
valuable platform for studying myelination in both 2D and 3D models. These systems enable
controlled investigations of oligodendrocyte differentiation, myelination, and OPC-neuron
interactions, supporting high-throughput drug screening for myelin repair and disease therapies. To
accelerate therapeutic discovery for demyelinating diseases, BrainXell developed an optimized
protocol that reduces OPC differentiation time from three months to under one month, yielding
highly pure OPC populations. Quantitative analysis showed significant MBP expression, with 60-
80% of cells positive for MBP, and flow cytometry confirmed ~95% O4+ cells. gPCR demonstrated
upregulation of oligodendrocyte-related genes (CNP, OLIG2, CSPG4) and myelin markers (PLP1,
MBP). In 2D co-culture with hiPSC-derived cortical glutamatergic neurons, MBP+ oligodendrocyte
projections wrapped around MAP2+ neurites, indicating functional OPC-neuron interactions. In 3D
nanofiber scaffolds, OPCs exhibited similar differentiation and maturation, demonstrating their
myelination potential in a scaffold-based system. Both 2D and 3D cultures showed complex,
arborized morphologies, confirming OPC maturation. Notably, in 3D cultures and co-cultures,
OPCs displayed enhanced structural complexity with extended processes, resembling the in vivo
environment more closely than monocultures. This underscores the value of 3D and co-culture
systems for studying oligodendrocyte development and myelination, as they better mimic natural
OPC-neuron interactions. This optimized protocol facilitates the rapid generation of hiPSC-derived
oligodendrocytes, accelerating myelin repair and regeneration therapeutic discovery. The platform
supports functional OPC-neuron interactions in both 2D and 3D models, providing a robust system
for drug screening and advancing therapies for myelin loss-related disorders.

W1299

EXPLORING THE IMPACT OF HEPATIC FIBROGENESIS ON GAP JUNCTIONS: A
MULTICELLULAR SPHEROID MODEL APPROACH

Pimentel, Cibele Ferreira, Carlos Chagas Filho Biophysics Institute, Federal University of Rio de
Janeiro, Brazil

Porto, Jodo, Carlos Chagas Filho Biophysics Institute, Federal University of Rio de Janeiro, Brazil
Guarnier, Lucas, University of Sdo Paulo, Brazil

Barros, Julia, Federal University of Rio de Janeiro, Brazil

Ortiz, Sharmila, Federal University of Rio de Janeiro, Brazil

Itaborahy, Matheus, Federal University of Minas Gerais, Brazil

Feng, Isadora, Federal University of Minas Gerais, Brazil

Favalessa, Maria, Federal University of Minas Gerais, Brazil

Carvalho, Gabriella, Federal University of Rio de Janeiro, Brazil

Takiya, Christina, Federal University of Rio de Janeiro, Brazil

Leite, Maria, Federal University of Minas Gerais, Brazil
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Dias, Marlon, Federal University of Rio de Janeiro, Brazil
Fortes, Fabio, State University of Rio de Janeiro, Brazil
Goldenberg, Regina, Federal University of Rio de Janeiro, Brazil

Connexin (Cx)-formed gap junctions mediates important physiological and pathological events in
the liver. However, little is known about the impact of liver fibrogenesis on gap junctions. To
address this issue, a TGF-f induced in vitro fibrogenesis model was applied on multicellular
spheroids (MS) obtained from HepG2, GRX (liver cell lines) and menstrual blood-derived
mesenchymal cells CeSaM (n=10, Clementino Fraga Filho University Hospital Ethics Committee
approval 056/09). Before, and after 7 and 14 days in culture, control and fibrotic (treated with 10
ng/mL of TGF-B) MS were submitted to volumetric (V=4/3nR3) and phase contrast analyses. The
presence of Cx26, Cx32, Cx43, albumin, aSMA, COL I and Ill, Ki67 and Cyp3a4 was evaluated by
immunofluorescence analyses. Confocal and transmission electron microscopy were performed to
detect structural alterations on MS. To evaluate functionality, MS (n=5) were treated with different
concentrations of acetaminophen (1, 5, 25, 50, 60, 70, 80 mM) for 2, 5, and 24h. MS viability was
accessed by PrestoBlue assay. Intracellular Ca2+ signalization assay was performed to
investigated whether fibrogenesis impacts on MS physiology. Volumetric analysis revealed
significant changes when comparing MS obtained from different cell densities (2 and 4x10”4 cells,
p< 0.01). Fibrotic MS differed from control in size (smaller at 7 and 14d; p< 0.05). Histological
analysis revealed a spherical and uniform MS. Sirius red staining highlighted collagen distribution
on fibrotic MS. Immunofluorescence analyses showed differences between Cx26, Cx32, Cx43 and
COL | & lll distribution between control and fibrotic spheroids. TEM showed morphological changes
between control and fibrotic MS and revealed that fibrogenesis impairs architecture of liver
organelles. Dose-response assay shows that acetaminophen was metabolized and contributed to
a significant decrease in viability at 2 and 24h. Sequential confocal images obtained in Fluo-4/AM
loaded SM showed that fibrogenesis promoted a significant impact on Ca2+ signaling amplitude
and ATP responsiveness when compared to control MS. Taken together, these data suggest that
liver fibrogenesis can impact on gap junctions promoting structural alterations that impairs on liver

physiology.

Funding Source: Capes, FAPERJ, CNPq, INCT Regenera, INCT Nanobiofar, Ministério da
Saude.

W1301

EXPLORING THE ROLE OF NOTCH SIGNALING IN PATHOLOGICAL OSTEOGENIC
DIFFERENTIATION DURING CALCIFIC AORTIC VALVE DISEASE

Basovich, Liubov, Aimazov National Medical Research Centre, Russia
Perepletchikova, Daria, Institute of Cytology, Russian Academy of Sciences, Russia
Boyarskaya, Nadezhda, Aimazov National Medical Research Centre, Russia
Podkorytov, Pavel, Tsinghua University and INSEAD Executive MBA, China
Malashicheva, Anna, Institute of Cytology, Russian Academy of Sciences, Russia

The Notch signaling pathway is an evolutionarily conservative mechanism of cellular
communication, regulating the processes of differentiation. Notch is essential for bone regeneration
through the regulation of osteoblasts (OBs) and osteoclasts production as well as arteriovenous
differentiation of endothelial cells (ECs). Calcific aortic valve disease (CAVD) is characterized by
pathological osteogenic differentiation of aortic valve interstitial cells. The Notch pathway is an
essential signaling pathway of aortic valve development and the NOTCH1 mutations are the first
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genetic variants identified for CAVD in human. However, the role of Notch in the pathologic
osteogenic differentiation in CAVD remains unclear. The aim of this work was to analyze how the
activation/suppression of Notch pathway components in endothelial cells influences osteogenic
differentiation in endothelial-mesenchymal cocultures in normal and pathological osteogenic
differentiation. Primary human OBs and HUVECs cocultures were used as normal osteogenic
differentiation; aortic valve endothelial cells (VECs) and valve interstitial cell (VICs) were used for
the analysis of pathological osteogenic differentiation. ECs were modified with lentiviral human
intracellular domains of Notch1 or Notch3 receptors for activation, or by short hairpin RNA to a
NOTCH1 or NOTCH3 genes for knockdown. Transduced ECs were co-cultured with intact
OBs/VICs in osteogenic conditions. NOTCH1 activation increased osteogenic differentiation only in
HUVECs-OBs co-cultures, while activation of NOTCHS3 in ECs enhanced calcium deposition in
both VECs-VICs and HUVECs-OBs cocultures. Suppression of the NOTCH1 in ECs had an
inhibitory effect on osteogenic differentiation of both cocultures. Suppression of the NOTCH3
inhibited osteogenic differentiation in HUVECs-OBs, but had the opposite effect in VECs-VICs
cocultures. Thus, modification of the Notch pathway in aortic valve endothelial cells could be a
promising tool for developing a therapy to prevent CAVD progression.

Funding Source: Supported by RSF grant 23-15-00320.

w1303

FUNCTIONAL MATURATION OF HUMAN IPSC-DERIVED MODELS OF THE ENTERIC
NERVOUS SYSTEM

Stamp, Lincon A., Anatomy and Neuroscience, University of Melbourne, Australia
Rowland, Eve, Anatomy and Physiology, University of Melbourne, Australia
Daniszewski, Maciej, Anatomy and Physiology, University of Melbourne, Australia
Yildiz, Gunes, Anatomy and Physiology, University of Melbourne, Australia

Seguin, Caio, University of Melbourne, Australia

Pébay, Alice, University of Melbourne, Australia

Di Biase, Maria, University of Melbourne, Australia

Fattahi, Faranak, University of California San Francisco, USA

Hao, Marlene, Anatomy and Physiology, University of Melbourne, Australia

The enteric nervous system (ENS) is essential for many key functions of the gastrointestinal tract,
including water and nutrient absorption, hormone secretion and motility. Perturbations in the ENS
can result in debilitating disease. Understanding the development, function, and communication of
this complex neural network in humans will be essential to developing new therapies to treat
enteric neuropathies. The development of enteric neurons and glia can now be mimicked in vitro,
by the sequential and guided differentiation of human induced pluripotent stem cells (hiPSC)
towards an enteric neuronal and glial fate. However greater insight into the developmental and
functional properties of hiPSC-derived ENS cells is critically needed to validate their potential as
disease models and for cell therapy. In this study, we investigated the functional activity of hiPSC-
derived enteric neurons and glia during early time points post-differentiation. Using an established
method, hiPSCs were differentiated into enteric neurons and glia. Live calcium imaging was
performed to examine neuronal and glial activity at differentiation day (D) 22, D29, D36, D43, D50
and D57. Additionally, we reconstructed a neural network using ‘graph theory’, to investigate
crosstalk and network communication dynamics among enteric neurons. Ca2+ transients were
observed in response to high K+ application, as well as the neurotransmitter receptor agonists
DMPP (10uM) and ATP (10uM). Further, spontaneous Ca2+ transients were observed. Maturation
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of spontaneous and evoked responses were identified along the cells’ developmental trajectory.
Further, network analysis demonstrated that around 15% of neurons play a critical role in network
communication, and that modules with stronger connectivity are not organised based on spatial
proximity but are dispersed across the neural network. This is the first study to characterise the
functional maturation of neuronal and glial hiPSC-derived ENS cells.

W1305

FUNCTIONALLY RELEVANT PSC-DERIVED HEPATOCYTES AND LIVER ORGANOIDS FOR
HEPATOTOXICITY AND LIVER BIOLOGY MODELING

Sharma, Riya, Research and Development, STEMCELL Technologies, Canada
Haston, Claire, STEMCELL Technologies, Canada

Christie, Jennifer, STEMCELL Technologies, Canada

Sampaio, Arthur, STEMCELL Technologies, Canada

Nolan, Emma, STEMCELL Technologies, Canada

Segeritz-Walko, Charis, STEMCELL Technologies, Canada

Eaves, Allen, STEMCELL Technologies, Canada

Louis, Sharon, STEMCELL Technologies, Canada

Conder, Ryan, STEMCELL Technologies, Canada

Functionally relevant human hepatocyte models are critical for drug safety and efficacy screening,
cell therapy, and disease modeling. However, currently available in vitro models, such as primary
human hepatocytes and immortalized cell lines, often rapidly de-differentiate or lack metabolic
maturity. Human pluripotent stem cell (hPSC)-derived hepatocytes and liver organoids represent
convenient, scalable, and patient-representative alternatives to conventional models. STEMdiff™
Hepatocyte Kit supports efficient and reproducible generation of hPSC-derived hepatocyte-like
cells (HLCs) over 21 days. hPSCs are patterned to definitive endoderm cells, then differentiated to
hepatic progenitors, and finally matured to HLCs. The resulting HLCs exhibited hepatic marker
expression (66 + 8% ALB+A1AT+; mean + SD) and mature functionality, including CYP3A4
enzymatic activity and albumin secretion (n = 2 - 15). HLCs were also replated in Matrigel® domes
to establish passageabile liver organoids amenable to cryopreservation using STEMdiff™ Hepatic
Organoid Growth Medium (n = 11). These organoids were further matured in 3D culture using
STEMdiff™ Hepatic Organoid Differentiation Medium (ODM), resulting in significant
downregulation of fetal hepatocyte gene AFP (5.7-fold decrease; p < 0.0001), and increased
expression of several mature hepatic genes, including ALB, ASGR1, CYP3A4, CYP2C9, UGT1A1,
and OTC (n = 2 - 20). ODM-differentiated cultures also exhibited increased albumin secretion (2.9-
fold increase; p = 0.0199) as well as CYP3A4 activity that was modulated using ketoconazole
(average 2.0-fold decrease) and calcitriol (average 2.5-fold increase). HLC-derived organoids were
sensitive to ketoconazole-, rifampicin-, and acetaminophen-induced hepatotoxicity (average ODM-
differentiated organoid IC50 = 58 uM, 527 uM, and 1.8x104 uM, respectively; n = 2), and could be
used to generate viability data that successfully distinguished between low and high liver injury-
causing compounds that are structurally similar. These results demonstrate the utility of
STEMdIiff™ Hepatocyte Kit and STEMdiff ™ Hepatic Organoid Media in hPSC-derived liver
modeling and drug screening applications.

W1307
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GEL-FREE ENGINEERED HEART TISSUE FOR DUAL EXCITATION-CONTRACTION
RECORDING AND DISEASE MODELLING

Li, Junjun, Department of Cardiovascular Surgery, Osaka University, Japan

Liu, Li, Osaka University, Japan

Human iPSC-derived cardiomyocytes are increasingly used to assess drug toxicity through effects
on ion channels and electrophysiology, yet contractility is not always evaluated. There is growing
interest in including both electrophysiology and contractility data from engineered heart tissue to
more comprehensively assess human cardiac responses. In this study, we developed a scalable
platform for generating engineered heart tissue without the use of collagen or fibrin gels. The iPSC-
CMs self-organized into 3D heart tissue with a thickness of over 100 uym within 10 days. This
device is compatible with commercial multi-electrode array systems, enabling the simultaneous
recording of electrophysiology and contractility data. A range of drugs with varying torsade de
pointes risks were used to validate the system, underscoring the advantage of comprehensive,
multi-parameter readouts over single-parameter analyses. We found that drug-induced arrhythmias
not only affect heart rhythm but also significantly reduce force output. Additionally, we used this
device to model myosin-binding protein C deficiency, successfully replicating contractile deficits in
engineered heart tissues. Collectively, this platform demonstrates that simultaneously measuring
electrophysiological and mechanical properties is crucial for evaluating drug-induced cardiotoxicity,
holding promise for regulatory authorities, pharmaceutical companies, and research institutions in
the comprehensive assessment of drug efficacy and toxicity in humans.

w1309

GENERATION AND CHARACTERISATION OF A HUMAN IPSC LINE LACKING NEUREGULIN-
1 TO INVESTIGATE MACROPHAGE GROWTH FACTOR BIOLOGY

Strahan, Benjamin, Anatomy and Physiology, University of Melbourne, Australia

Berrocal-Rubio, Miguel Angel, Anatomy and Physiology, University of Melbourne, Australia
Graham, Alison, MCRI, Australia

Howden, Sara, MCRI, Australia

Vlahos, Katerina, MCRI, Australia

Wells, Christine, University of Melbourne, Australia

We have recently discovered that myeloid cells produce Neuregulin-1 Class VII, but its role in
tissue homeostasis is not known. Neuregulin-1 (NRG1) is a pleiotropic growth factor and a key
regulator of the stem cell niche, influencing cellular survival, proliferation and differentiation via the
NRG1/ErbB signalling complex. The seven isoform classes of NRG1 exhibit distinct, tissue-
dependent expression patterns. Unique N-terminal sequences characterise each class of NRG1,
and direct alternate patterns of expression, trafficking, and receptor affinity in the resultant protein.
However, the functional implications of NRG1 isoform diversity are poorly understood. To address
this gap we developed a novel, human iPSC model with complete knockout of functional NRG1 — a
previously unfeasible approach in rodent studies due to embryonic lethality associated with many
NRG1 mutations. The NRG1KO line was generated on the MCRI-PB001.1 cell line utilising
CRISPR/Cas9 technology and sgRNAs to achieve targeted deletion of all known transcriptional
start sites and the signalling domain from the NRG1 locus. Supplementation of the NRG-1 KO line
with exogenous NRG1 ensured viability during targeting and clonal expansion. PCR analysis and
sanger sequencing were used to confirm deletion and expected DNA breakpoints.
Immunofluorescence was used to confirm loss of protein expression, and flow-cytometric analysis
demonstrated robust expression of key pluripotency markers. We herein demonstrate successful
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differentiation of the line to hemogenic endothelium and to myeloid cells of comparable marker
expression to wild-type controls. In generating this novel NRG1KO HiPSC line, we hope to facilitate
future investigations as to the specialised roles played by NRG1 isoforms in health and disease,
thereby addressing a longstanding gap in scientific understanding of the NRG1 signalling network.
This cell line will serve as an important toolkit in our efforts to discover the functional role played by
myeloid NRG1.

Funding Source: NHMRC APP1186371 to CW The FEIT-MDHS PhD stipend to BS.

w1311

GENERATION OF IPSC LINES FROM PATIENTS WITH BARDET BIEDL SYNDROME AND
STARGARDT DISEASE AS IN VITRO HUMAN MODELS OF INHERITED RETINAL
DYSTROPHY

Ouaidat, Sara, Optometry and Ophthalmology, Johannes Kepler University Linz, Medical faculty,
Medical campus, Austria

Bellapianta, Alessandro, Optometry and Ophthalmology, Johannes Kepler University Linz, Medical
campus, Austria

Taghipour, Tara, Johannes Kepler University Linz, Medical campus, Austria

Kumaranatunga, Sanchila, Optometry and Ophthalmology, Johannes Kepler University Linz,
Medical campus, Austria

Bolz, Matthias, Optometry and Ophthalmology, Johannes Kepler University Linz, Medical campus,
Austria

Salti, Ahmad, Optometry and Ophthalmology, Johannes Kepler University Linz, Medical campus,
Austria

Inherited Retinal dystrophies (IRDs) are a group of disorders involving the degeneration of
photoreceptor cells or retinal pigment epithelia leading to vision loss or legal blindness. IRDs are
clinically and genetically heterogeneous, with 271 associated genes reported. Therefore, the
recapitulation of IRDs has been challenging especially in light of complexities associated with the
translation of findings from animal models to human context. Retinal organoid (RO) technology
derived from induced pluripotent stem cells (iPSCs) has been an indispensable alternative to
closely mimic in vivo systems in order to study the disease pathophysiology. However, many IRDs
are underexplored due to the diseases” genetic heterogeneity and the limited availability of iPSC
lines. In this study, we reprogrammed peripheral blood mononuclear cells from two patients
suffering from Bardet Biedel Syndrome (BBS-POMGNT1, ¢.1539+1G>A) and Stargardt disease
(STGD1, ABCA4, c.5917del.), respectively using Sendai viruses. Two stem cell lines harboring the
patients” mutations were generated from this approach. Alkaline phosphatase treatment and
immunostainings using OCT-4, TRA1-60 and SOX2 were utilized to confirm the pluripotency of the
generated cell lines. Germ layer differentiation was performed and characterization was done using
endodermal, mesodermal, and ectodermal markers. We confirmed the lines’ genome integrity
using karyotyping and the presence of the mutations by genetic sequencing. We subsequently
generated ROs using our already established RO protocol confirming the ability of the lines to
generate retinal tissue. We aim next to generate isogenic control lines and then retino-cortical
assembloid models to better recapitulate and understand the disease pathophysiology.

W1313
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GENERATION OF IPSCS LINE FROM PATIENT WITH SINGLETON-MERTEN SYNDROME
Belyaeva, Anna Andreevna, Institute of Cytology Russian Academy of Science, Russia
Perepelina, Kseniya, Institute of Cytology Russian Academy of Science, Russia
Kuznetsova, Evdokia, Institute of Cytology Russian Academy of Science, Russia
Smirnova, Daria, Institute of Cytology Russian Academy of Science, Russia

Turilova, Victoria, Institute of Cytology Russian Academy of Science, Russia

Yakovleva, Tatyana, Institute of Cytology Russian Academy of Science, Russia
Peregudina, Olga, Almazov National Medical Research Centre, Russia

Kostareva, Anna, Almazov National Medical Research Centre, Russia

Vasichkina, Elena, Aimazov National Medical Research Centre, Russia

Malashicheva, Anna, Institute of Cytology Russian Academy of Science, Russia

Singleton-Merten syndrome (SMS) is a dominant autosomal orphan disease classified as an
interferonopathy. Patients with SMS experience severe pathologies, including dental dysplasia,
early-onset osteoporosis, psoriasis, and calcification of heart valves, vessels, and organs. The
syndrome is linked to mutations in DDX58 and IFIH1. Despite its genetic basis, the molecular
mechanisms of calcification and the role of endothelial cells remain unclear. We derived and
characterized the first induced pluripotent stem cell (iPSC) line, SMS-DDX58, from a patient with
SMS. Reprogrammed from peripheral blood mononuclear cells (PBMs) using viral vectors, SMS-
DDX58 retains the patient-specific ¢.902C>G mutation in DDX58, confirmed by Sanger
sequencing, while STR analysis verified its identity with the original PBMCs. SMS-DDX58 displays
stem cell characteristics, expressing pluripotency markers OCT4, NANOG, and SSEA4. mRNA
analysis confirmed POU5SF1, SOX2, and NANOG expression. The cells differentiate into
derivatives of all three germ layers under spontaneous and directed conditions, expressing
lineage-specific markers. To investigate endothelial involvement in calcification, SMS-DDX58 cells
were directed towards the endothelial lineage, expressing endothelial markers CD31 and vWF.
Analysis of these derivatives demonstrated their potential to serve as a cellular model for studying
the mechanisms of endothelial calcification in SMS. This iPSC line represents a promising model to
study SMS pathogenesis and the role of endothelial cells in calcification. Beyond SMS, it offers a
valuable tool for exploring mechanisms underlying interferonopathies, providing insights that could
inform therapeutic strategies for related conditions.

Funding Source: This study was supported by the Ministry of Science and Higher Education of
the Russian Federation (Agreement No. 075-15-2022-301, dated 04/20/2022).
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HAPLOINSUFFICIENCY IN HUMAN NEURAL PROGENITOR CELLS: IMPLICATION FOR
AUTISM SYNDROME DISORDERS

Sarel-Gallily, Roni, Genetics, The Hebrew University of Jerusalem, Israel

Pollak, Danielle, The Hebrew University of Jerusalem, Israel

Benvenisty, Nissim, The Hebrew University of Jerusalem, Israel

Haploinsufficiency describes a phenomenon where only one functioning allele of a gene is
insufficient for a normal phenotype of a diploid cell/organism. Although haploinsufficiency underlies
several human diseases, the effect of haploinsufficiency on human embryogenesis is largely
unknown. Here, we aimed to identify genes affecting the normal growth of human embryonic stem
cells (hESCs) when one of their two alleles is lost. To establish a genome-wide loss-of-function
screening for heterozygous mutations, we fused normal haploid cells with a library of mutant
haploid hESCs. We have identified over 600 genes with a negative effect on hESC growth in a
haploinsufficient manner and characterized them as genes depleted from telomeres and X
chromosome. Interestingly, a large fraction of these haploinsufficiency genes is associated with the
extra-cellular matrix and the plasma membrane. We have revealed an enrichment of genes
causing haploinsufficiency disorders within WNT and TGF-b signal transduction pathways. We
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could thus identify haploinsufficiency-related genes and pathways that show growth retardation in
early embryonic cells, suggesting dosage-dependent phenotypes in hESCs. There are several
neurodegenerative disorders affected by haploinsufficiency phenomenon, and many of them are
related to autism. We differentiated the library of heterozygote mutations into neural progenitor
cells (NPCs) and identified about 250 genes essential for their differentiation in a haploinsufficient
manner. We were able to identify neuronal-related dosage-sensitive pathways and detected
several autism-related genes with a haploinsufficiency effect, suggesting that they can be modelled
at early stages of differentiation. By using small molecule activators of haploinsufficient pathways in
the heterozygous mutated cells, we were able to see improvements in some of the pathological
phenotypes, thus affecting the molecular damages caused by haploinsufficiency in autism-related
genes, and creating opportunities for future therapeutic research. Overall, we have constructed a
novel model system for studying haploinsufficiency in both hESCs and NPCs, and thus were able
to characterize important dosage-dependent genes and pathways involved in their normal growth
and pathology.

W1319

HCMV INFECTION OF MACROPHAGES INDUCES INFLAMMATION BY UPREGULATING IL-
6/IL-6ST SIGNALING IN CHOLANGIOCYTES IN BILIARY ATRESIA

Rahaman, Syed Mushfiqur, Department of Surgery, The University of Hong Kong, Hong Kong
Liu, Hailong, Department of Surgery, The University of Hong Kong, Hong Kong

Wu, Zhongluan, Department of Surgery, The University of Hong Kong, Hong Kong

Tang, Clara Sze Man, Department of Surgery, The University of Hong Kong, Hong Kong

Chung, Patrick Ho Yu, Department of Surgery, The University of Hong Kong, Hong Kong

Wong, Kenneth Kak Yuen, Department of Surgery, The University of Hong Kong, Hong Kong
Tam, Paul Kwong Hang, Faculty of Medicine, Macau University of Science and Technology, Macau
Cheung, Allen Ka Loon, Department of Biology, Hong Kong Baptist University, Hong Kong

Lui, Vincent Chi Hang, Department of Surgery, The University of Hong Kong, Hong Kong

Biliary Atresia (BA) is a rare childhood disease in which bile is accumulated in the liver due to a
complete or partial blockage of the biliary network. The pathogenesis of BA remains unclear. It is
suggested that infection with human cytomegalovirus (HCMV) and activation of pro-inflammatory
macrophages in the newborn’s liver contribute to the disease initiation and progression of BA. To
test this hypothesis, we developed a human isogenic pluripotent stem cell (hiPSC)-derived
cholangiocyte and macrophage co-culture to investigate how HCMV-infected macrophages interact
with cholangiocytes and contribute to BA pathogenesis. hiPSC-derived macrophages were infected
with HCMV (multiplicity of infection = 1.0), and the samples were divided into mock and HCMV-
infected groups. Macrophages were co-cultured with hiPSC-derived cholangiocytes in a 1:1 ratio.
HCMV-mediated immune responses and cholangiocyte organoid development were evaluated.
HCMYV infected co-culture formed smaller, multi-cystic and deformed organoids. sc-RNA-seq
analysis from post-infection day 1 (PD1) showed that HCMV-infected macrophages expressed pro-
inflammatory mediators (IL6 and other chemokines) and acted as pro-inflammatory macrophages.
Moreover, ligand and receptor interaction revealed that macrophages derived IL-6 interacts with
IL6ST receptors on cholangiocytes, and induced robust inflammatory responses in cholangiocytes,
upregulated downstream target genes (SPP1, IL-8, IL-1B) and pro-inflammatory pathways.
Immunohistochemistry staining revealed that IL-6, SPP1 and IL-8 expressions were significantly
upregulated in HCMV+ BA liver biopsies. Our findings were further validated in the RRV (rhesus
rotavirus) experimental BA mice model, in that IL6 and SPP1 expressions were significantly
upregulated in experimental BA liver tissues. Our data suggest that macrophage induced
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inflammation of cholangiocytes via IL-6/IL6ST signaling contribute to the disease initiation and
progression of BA.

Funding Source: Theme-based Research Scheme (T12-712/21-R) RGC Hong Kong SAR
Government, Hong Kong SAR, China.

w1321

HEMATOPOIETIC STEM CELL-DERIVED CAR MACROPHAGES REMODEL TUMOR NICHE
Gao, Sanxing, The University of Hong Kong, Hong Kong

Lei, Zhuogui, The University of Hong Kong, Hong Kong

Cai, Haotian, The University of Hong Kong, Hong Kong

Li, Troy, The University of Hong Kong, Hong Kong

Xue, Sharon, The University of Hong Kong, Hong Kong

Quintana-Bustamante, Oscar, Centro de Investigaciones Energéticas, Medioambientales y
Tecnologicas, Spain

Yu, Huajian, The University of Hong Kong, Hong Kong

Liu, Wenjing, The University of Hong Kong, Hong Kong

Ma, Stephanie, The University of Hong Kong, Hong Kong

Segovia, Jose-Carlos, Centro de Investigaciones Energéticas, Medioambientales y Tecnoldgicas,
Spain

Liu, Pentao, The University of Hong Kong, Hong Kong

Sugimura, Ryohichi, The University of Hong Kong, Hong Kong

Immunotherapy has shown promising efficacy in lymphoma and leukemia, but clinical trials for solid
tumors have yielded disappointing results. Chimeric antigen receptor (CAR) macrophage therapy
holds potential for solid tumors due to its superior infiltration capabilities compared to CAR-T cells.
In this study, we leveraged the robustness of cord blood hematopoietic stem cells (CB-HSCs) as
an ideal source of CAR-macrophages. We validated the large-scale expansion of macrophages,
their in vitro sustainability over two weeks, and their robust phagocytosis capacity from HSCs.
Furthermore, we demonstrated that DNA-PK inhibition enhanced AAV-CRISPR mediated knock-in
at the AAVS1 loci in CB-HSCs by a factor of 1.5, and the knock-in efficiency could reach 80% by
droplet digital PCR detection. Additionally, aGPC3 CAR macrophages successfully engrafted into
Huh-7 luciferase-bearing mice and demonstrated significant tumor burden reduction.
Subsequently, we observed sustained macrophage presence in the liver post-injection into tumor-
bearing mice for four weeks, as confirmed by immunohistochemistry staining. Notably, no
cytotoxicity was observed in the mouse organs. Finally, we identified IL-12 and IL-18 primed NK
cells, which secrete IFNg, as potential to reinvigorate bystander cells. Our findings demonstrate the
robustness of CB-HSCs as a reliable source for immunotherapy and the potential of aGPC3 CAR
macrophages to effectively eliminate liver cancer-bearing mice with satisfactory safety. This study
presents CB-HSC as an off-the-shelf source of CAR macrophages and tumor microenvironment
remodeling in solid cancer.

w1323

HIPSCS-DERIVED IN VITRO MODELS OF THE BLOOD-BRAIN BARRIER FOR STUDYING
NANOPARTICLE TRANSPORT
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Gokce, Cemile, Biomedical Engineering, Ankara University, Department of Biomedical
Engineering, Turkey

Dhingra, Sanijiv, Physiology and Pathophysiology, University of Manitoba, Canada

Yilmazer, Acelya, Biomedical Engineering and Stem Cell Institute, Ankara University, Turkey

The primary barrier restricting access to the central nervous system (CNS) is the blood-brain
barrier (BBB). Its properties differ in the presence of neurological diseases. This restriction and
diversity of features remain a significant challenge in most CNS-related studies investigating
nanoparticle (NP) delivery to the brain for a particular purpose, like glioblastoma multiforme (GBM)
therapy. For these studies, maintaining BBB’s integrity and studying its characterization is crucial at
first glance. Although decades have been devoted to better understanding and mimicking BBB via
several in vitro BBB models, the variability of BBB data and the lack of personalized in vitro BBB
modeling for NP transport have been presented. Herein, our study approach is to exploit human
induced pluripotent stem cells (hiPSCs) to create a perfect human BBB modeling in vitro. In our
study, hiPSCs were transduced from peripheral blood mononuclear cells of one healthy human
and successfully differentiated into brain microvascular endothelial cells (BMECs). More
importantly, for the first time, a relatively novel NP, titanium carbide/oxide (Ti3C2Tx) MXene
quantum dots (MQDs), was tested for its delivery across the hiPSCs-derived BBB model and its
uptake by brain tumors needed for treating GBM. Our experimental results found that the hiPSCs-
derived model resembled in vivo BBB more than the model with hCMEC/D3 cell lines, and it
expressed several BBB genes essential for the brain endothelium. Accordingly, 10-fold higher
occludin gene expression in the model with hiPSCs-derived BMECs than that of immortalized
BMEC lines was found, indicating better BBB integrity. Moreover, in our transport-related studies,
Ti3C2Tx MQDs were tracked by their auto-fluorescence, and the percentage of fluorescence by
tumor cells in our MQD-treated model was 2-fold higher than in the untreated model, showing MQD
transport across the BBB, and detection inside the brain tumor cells. Therefore, our study
demonstrates the creation of well-developed BMECs, forming a protective membrane with the help
of hiPSCs. It also emphasizes important points researchers consider in the BBB modeling for in
vitro studies in neuro-nanotechnology. Finally, it offers a pivotal in vitro BBB model for personalized
GBM therapy with MQDs and guides future studies in vivo.

Funding Source: Tubitak 1004, Regenerative and Restorative Medicine Research and
Applications, 20AG003-P8. Project, Obtaining a human induced pluripotent stem cell-based blood
brain barrier model, TSG-2024-3419.

W1325

HUMAN AIRWAY AND NASAL ORGANOIDS REVEAL ESCALATING REPLICATIVE FITNESS
OF SARS-COV-2 EMERGING VARIANTS

Yu, Yifei, Centre for Virology, Vaccinology and Therapeutics, Hong Kong

Zhou, Jie, The University of Hong Kong, Hong Kong

Li, Cun, The University of Hong Kong, Hong Kong

Huang, Jingjing, The University of Hong Kong, Hong Kong

The high transmissibility of SARS-CoV-2 Omicron subvariants is generally attributed to immune
escape. However, it remains unclear whether these emerging variants have gradually acquired
replicative fitness in human respiratory epithelial cells. We sought to evaluate the replicative fitness
of BA.5 and earlier variants in physiologically active respiratory organoids. BA.5 exhibited a
dramatically increased replicative capacity and infectivity compared to B.1.1.529 and the ancestral
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wildtype (WT) strain in human nasal and airway organoids. The BA.5 spike pseudovirus
demonstrated significantly higher entry efficiency than those carrying the WT or B.1.1.529 spike.
Notably, we observed prominent syncytium formation in BA.5-infected nasal and airway organoids,
which was elusive in WT- and B.1.1.529-infected organoids. BA.5 spike-triggered syncytium
formation was verified through lentiviral overexpression of the spike in nasal organoids. Moreover,
BA.5 replicated modestly in alveolar organoids, with a significantly lower titer than B.1.1.529 and
WT. Collectively, the higher entry efficiency and fusogenic activity of the BA.5 spike facilitated viral
spread through syncytium formation in the human airway epithelium, leading to enhanced
replicative fitness and immune evasion. In contrast, the attenuated replicative capacity of BA.5 in
alveolar organoids may account for its benign clinical manifestation.

w1327

A NOVEL STEM CELL PLATFORM FOR ANTI-MONKEYPOX VIRUS STRATEGIES
Lee, Man Ping, The University of Hong Kong, Hong Kong, Ruan, Degong, Centre for Translational
Stem Cel Biology, Singapore, Liu, Pentao, The University of Hong Kong, Hong Kong

The recent widespread of Monkeypox Virus (MPXV) infection worldwide has caught global
attention on the impact of this viral pandemic. Although MPXYV infection was long identified
decades ago, its re-emergence in 2022 has caused the declaration of Public health emergency of
international concern. Unfortunately, the current available treatment strategies are not effective in
treating MPXV infections. Here, we identified a new cell model for dissecting monkeypox infections,
which has a high virus susceptibility and cell survivability after infection. This novel platform could
bring new and invaluable insights into the current drug development for MPXV infections, as well
as other viral infections.

Funding Source: This project is supported by the National Key Research and Development
Program of China (nos. 2022YFA1105401); Health@InnoHK, Innovation Technology Commission;
HKSAR.

W1329

HUMAN TROPHOBLAST CELLULAR MODEL IS HIGHLY PERMISSIVE TO SARS-COV-2
INFECTION AND ENABLES THE DISCOVERY OF ANTIVIRAL NATURAL COMPOUNDS
POTENTLY AGAINST SARS-COV-2

Ruan, Degong, Centre for Translational Stem Cell Biology, Hong Kong

Dougan, Gordon, Centre for Translational Stem Cell Biology, Hong Kong

Liu, Fang, Centre for Translational Stem Cell Biology, Hong Kong

Liu, Pentao, Centre for Translational Stem Cell Biology, Hong Kong

Yuan, Shuofeng, The University of Hong Kong, Hong Kong

Xie, Yubin, The University of Hong Kong, Hong Kong

Non-human and/or abnormal human cell lines have long been adopted for virology studies,
particularly for COVID-19. However, they may not fully mimic human physiological contexts
particularly those together with pregnancy and alternative models are needed. Here we utilized our
previously established normal human early syncytiotrophoblast (eSTB) model for infecting with
SARS-CoV-2 of different variants and assessing antivirals. The eSTBs were highly susceptible to
SARS-CoV-2 infection while being more sensitive to antivirals but resistant to post-infection cell

248



 WLLUMINATING "

T f THE UNIVERSITY OF HONG KONG.

- *THEFUTURE 2w

LR
THE HONG ROHG.

R = HONG KONG, 11 - 14 JUNE

death than other conventionally used cell models. We further validated several clinically
administered antivirals and revealed that Nirmatrelvir is effective, while Molnupiravir is not, which
aligns with clinical manifestations. Using SARS-CoV-2 infected eSTBs, natural compound libraries
were screened and potential candidates with high anti-SARS-CoV-2 functions were identified.
Selective candidate nature compound effectively reduced the infection of primary human airway
cells and organoids in vitro and in both mice and hamsters in vivo by SARS-CoV-2. The eSTB
cellular model is an ideal platform for virology study and antiviral discovery.

Funding Source: This work was financially supported by Health@InnoHK, Innovation Technology
Commission (ITC), HKSAR, China.

W1331

HYPOXIC CONDITIONING RESCUES RETINAL PRECURSOR CELLS FROM COCL2-
INDUCED FERROPTOSIS VIA DRP1 AND VDAC1

Park, Mira, Department of Ophthalmology, CHA Medical Center, Korea

Lew, Helen, CHA Medical Center, Korea

Moon, Jong Hyun, CHA University, Korea

Lee, Hey Jin, CHA University, Korea

Traumatic optic neuropathy leads to irreversible vision loss due to ischemia and inflammation-
induced apoptosis of optic-nerve axons. Models of retinal ganglion cell and optic nerve
degeneration involve induction by chemicals (cobalt chloride, LPS, and N-methyl-D-aspartate),
mechanical stress (optic nerve compression, light), and ischemia (transient retinal ischemia).
Although exposure to severe hypoxia in R28 cells, and retinal precursor cells (RPCs) with retinal
phenotypes, such as glial or retinal ganglion cells, can cause cell damage and alter mitochondrial
metabolism, the effects and mechanisms of hypoxic conditions on these cells are unclear. Cobalt
chloride (CoClI2) is used to mimic hypoxia in the retina and in in vitro models of optic-nerve injury.
In this study, CoCI2 was used to cause hypoxic damage to R28 cells, which were subsequently
transferred to a hypoxic chamber. The levels of proteins related to hypoxia, mitochondrial
homeostasis, neuro-regeneration, and retinal ganglion-like cell markers were investigated by
immunoblotting. Additionally, the expression levels of genes associated with ferroptosis were
evaluated. Mitochondrial respiration, glycolysis, and ATP synthesis were analyzed using the
Seahorse XF. After transfer to a 0.3% hypoxic chamber following CoCI2-induced hypoxic damage,
the viability of RPCs was increased compared to the control. Mitochondrial ATP production, which
was reduced by CoCl2, was restored in the 0.3% hypoxic chamber. Additionally, the expression
levels of ferroptosis-related SUMO specific peptidase 1 (Senp1), glutathione peroxidase 4 (Gpx4),
and transferrin receptor (Tfrc) were increased. Furthermore, the reductions in the levels of the
neuro-regeneration markers Nf, Gap43, Stx12, and Brn3a were reversed. The 0.3% O2 hypoxic
chamber rescued RPC mitochondrial homeostasis from CoCl2-induced hypoxic damage using a
hypoxia mimic, thereby reducing ROS production and inhibiting ferroptosis. Thus, hypoxic
conditions are implicated in the induction of, and recovery from, apoptosis or ferroptosis through
mitochondrial regulation in RPCs. Therefore, we suggested that 0.3% O2 hypoxic chamber has
significant neuroprotective potential.
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Funding Source: This research was supported by grants from the National Research Foundation
of Korea (NRF): 2021R1A2C2010523.

W1333

IDENTIFICATION OF A LONG-TERM SURVIVING HUMAN MESENCHYMAL STROMAL CELL
SUBPOPULATION UPON INTRADERMAL INJECTION IN IMMUNODEFICIENT MICE
Bonnet des Claustres, Mathilde, Imagine Institute, Université Paris Cité, INSERM UMR 1163,
France

Gaucher, Sonia, Imagine Institute, Université Paris Cité, INSERM UMR 1163, France

Peltzer, Juliette, Institut de Recherche Biomédicale des Armées (IRBA), France

Carbone, Francesco, Imagine Institute, Université Paris Cité, INSERM UMR 1163, France
Luka, Marine, Imagine Institute, Université Paris Cité, INSERM UMR 1163, France

Masson, Cécile, Imagine Institute, Université Paris Cité, INSERM UMR 1163, France

Nitschké, Patrick, Imagine Institute, Université Paris Cité, INSERM UMR 1163, France
Hovnanian, Alain, Imagine Institute, Université Paris Cité, INSERM UMR 1163, France

Titeux, Matthias, Imagine Institute, Université Paris Cité, INSERM UMR 1163, France

Complications due to mutations in COL7A1 encoding type VIl collagen (C7). Mesenchymal Stromal
Cells (MSC) show promise in improving wound healing and reducing skin inflammation in RDEB
patients owing to their ability to express C7 as well as their anti-inflammatory properties. Our
objective was to refine in vitro conditioning of human bone marrow-derived MSC (hBM-MSC) and
evaluate their fate upon local injections in murine models. hBM-MSC were tagged with a
bioluminescent lentiviral vector and subjected to various culture conditions before being
administered intradermally (ID) in immunodeficient mice. The survival of these cells was assessed
using the bioluminescent reporter by in vivo imaging. Previous results have shown 4 months of
survival of ID injected BM-MSCs cultured under standard in vitro culture conditions. Surprisingly,
although most injected cells died within the first two months in all tested conditions, a small
population (10%) of live bioluminescent cells persisted for at least one year-post-injection. We
sampled murine skins injected with hBM-MSC 2 months post ID injection and analyzed the
surviving subpopulation by immunostaining and spatial transcriptomic. In parallel, we analyzed the
hBM-MSC populations cultured under the different conditions prior to injection through single-cell
RNA sequencing (scRNAseq). Spatial transcriptomics data indicated that the surviving cells
maintained the expression of THY1, ENG and NT5E in vivo and shared several characteristics with
cutaneous fibroblasts. They expressed COL7A1 and showed enriched expression of genes
involved in extracellular matrix and collagen fibril organization which have substantial therapeutic
value for wound healing. Moreover, integration of spatial transcriptomic and scRNAseq data
indicated that the surviving cells were initially present in the injected cell population and originated
from the same cluster regardless of their culture condition. The identification and characterization
of this subpopulation of hBM-MSC capable of long-term survival following ID injection could lead to
improved cell therapy protocols for RDEB with long-lasting effects.

Funding Source: EB Research Partnership.

W1335
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IDENTIFICATION OF NEURON-GLIA SIGNALING FEEDBACK IN HUMAN SCHIZOPHRENIA
USING PATIENT-DERIVED, MIX-AND-MATCH FOREBRAIN ASSEMBLOIDS
Kim, Yunhee, Seoul National University, Korea

Kim, Eunjee, Seoul National University, Korea

Hong, Soojung, Seoul National University, Korea

Kim, Inha, Seoul National University, Korea

Lee, Juhee, Seoul National University, Korea

Lee, Kwanghwan, Pohang University of Science and Technology, Korea

An, Myungmo, Seoul National University, Korea

Kim, Sung-Yon, Seoul National University, Korea

Kim, Sanguk, Pohang University of Science and Technology, Korea

Shin, Kunyoo, Seoul National University, Korea

Although abnormal activities across multiple cell types are believed to contribute to the
development of various neurodevelopmental disorders, current brain organoid technologies fall
short in accurately modeling the dynamic cellular interactions in the human brain. Recently, we
developed a cellular reconstitution technology to create human forebrain assembloids with
enhanced cellular diversity, representing dynamic interactions between neurons and glial cells.
Here, we created patient-derived, mix-and-match forebrain assembloids, in which neurons,
astrocytes, and microglia from both healthy individuals and schizophrenia patients were
reconstituted in a combinatorial manner, and identified aberrant cellular interactions between
neurons and glial cells in human schizophrenia. At the early stage, schizophrenia forebrain
assembloids showed premature neurogenesis induced by the abnormal proliferation and
differentiation of neural progenitor cells. Integrated modular analysis of gene expression in post-
mortem schizophrenia brain tissue and brain assembloids found increased expression of tumor
protein p53 (TP53) and nuclear factor of activated T-cells 4 (NFATC4), which functioned as master
transcriptional regulators to epigenetically reprogram the transcriptome involved in the cellular
dynamics of neuronal progenitor cells, leading to premature neurogenesis. At the later stage, we
observed weakened structures of laminar organization of the cortical layers in forebrain
assembloids and identified the neuron-dependent transcriptional plasticity of glial cells and their
altered signaling feedback with neurons, in which neuronal urocortin (UCN) and protein tyrosine
phosphatase receptor type F (PTPRF) elicited the expression of Wnt family member 11 (WNT11)
and thrombospondin 4 (THBS4) in astrocytes and microglia, respectively. These aberrant signaling
axes altered the neuronal transcriptome associated with neuronal response to various stimuli and
synthetic processes of biomolecules, resulting in reduced synapse connectivity. Thus, we
elucidated developmental stage-specific, multifactorial mechanisms by which dynamic cellular
interplay among neural progenitor cells, neurons, and glial cells contribute to the development of
the human schizophrenia brain.

Funding Source: This research was supported by grants from NRF Korea (NRF-
2022R1A2C3002702, RS-2023-00223277), Samsung Science and Technology Foundation (SSTF-
BA2101-12), New Faculty Startup Fund from SNU, and the BK21FOUR Research Fellowship.

W1337

IMMUNE PHENOTYPE OF IPSC-DERIVED ASTROCYTES FROM PATIENTS WITH
SPINOCEREBELLAR ATAXIA TYPE 17

Davidenko, Alina, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine
of Federal Medical Biological Agency, Russia
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Klimina, Ksenia, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine of
Federal Medical Biological Agency, Russia

Sultanov, Rinat, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine of
Federal Medical Biological Agency, Russia

Shender, Victoria, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine
of Federal Medical Biological Agency, Russia

Arapidi, Georgij, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine of
Federal Medical Biological Agency, Russia

Bogomazova, Alexandra, Lopukhin Federal Research and Clinical Center of Physical-Chemical
Medicine of Federal Medical Biological Agency, Russia

Lagarkova, Maria, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine
of Federal Medical Biological Agency, Russia

Spinocerebellar ataxia type 17 (SCA17) is an orphan neurodegenerative disease caused by
trinucleotide repeat expansion in the TBP gene. SCA17 is characterized by severe symptoms and
irreversible progression, leading to disabilities and death. The mechanisms of the disease
pathogenesis are unclear. It is thought that neuroinflammation, driven primarily by proinflammatory
reactive astrocytes, may contribute to SCA17 pathogenesis. To explore this hypothesis, we
generated astrocytes from induced pluripotent stem cells (iPSCs) derived from TBP mutation
carriers. This included two lines from SCA17 patients and one from an asymptomatic carrier.
SCA17 astrocytes showed identical morphology and astroglial markers expression to the healthy
controls. However, SCA17 astrocytes demonstrated elevated expression of the proinflammatory
cytokine TNF. Analyses of transcriptome and secretome revealed significant upregulation of
immune pathways in SCA17 astrocytes, with a stronger proinflammatory response observed in
astrocytes from symptomatic patients than in those from the asymptomatic carrier. Our findings
indicate that the TBP mutation induces a proinflammatory phenotype in astrocytes, suggesting a
potential role of astrocytic immune dysregulation in the pathogenesis of SCA17.

Funding Source: This study was supported by a grant 075-15-2019-1669 from the Ministry of
Science and Higher Education of the Russian Federation.

W1339

IN VITRO DISEASE MODELING OF FTLD USING PATIENT-DERIVED IPSCS IDENTIFIED
POTENTIAL THERAPEUTIC AGENTS AND CELLULAR/MOLECULAR MECHANISMS.
Kokubu, Hiroshi, K Pharma, Inc., Japan

Fukushima, Komei, K Pharma, Inc., Japan

Minaguchi, Maki, K Pharma, Inc., Japan

Okano, Hideyuki, Keio University Regenerative Medicine Research Center and K Pharma, Inc.,
Japan

Frontotemporal Lobar Degeneration (FTLD) is a neurodegenerative disorder that primarily affects
the frontal and temporal lobes. Clinically, FTLD is characterized by behavioral abnormalities,
language deficits, and/or movement impairments, with no approved therapeutic drugs currently
available. While most cases of the FTLD cases are sporadic, several gene mutations including
GRN, MAPT, TARDBP and COORF72 are associated with its pathogenesis. Pathologically, FTLD
is classified into subtypes such as FTLD-TDP and FTLD-Tau, based on the type of protein
aggregation observed in the patients’ brains. The purpose of this study is to identify potential
therapeutic agents from existing drugs using patient-derived induced pluripotent cells (iPSCs). A
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phenotypic screening was conducted using cortical neurons differentiated from FTLD patient-
derived iPSCs harboring the GRN mutation. These patient-derived neurons exhibited accelerated
cell death and lysosomal enlargement compared to neurons derived from healthy donors. From a
library of small compounds, three drugs were identified as effective in suppressing cell death and
lysosomal enlargement: Sulfisoxazole, Telmisartan, and Ropinirole (ROPI). In this study, we
highlight ROPI as an example of these candidate compounds, presenting its potential efficacy
across in vitro FTLD models. Subsequent investigations examined its effects on other FTLD cases,
including five familial FTLD cases such as GRN mutant iPSCs (FTLD-TDP) and MAPT mutant
iPSCs (FTLD-Tau) as well as four sporadic cases. ROPI consistently suppressed neuronal cell
death in all familial cases and three out of four sporadic cases, suggesting that ROPI is effective in
the majority of FTLD cases. Further analysis revealed that ROPI also improves several cellular and
molecular phenotypes, including lysosomal abnormalities. These findings highlight the therapeutic
potential of Sulfisoxasole, Telmisartan, and ROPI as promising candidates for FTLD treatment.
Further investigations into their mechanisms offer new hope for developing effective treatments for
FTLD.

W1341

INDUCED PLURIPOTENT STEM CELL-DERIVED MESENCHYMAL STEM CELLS IMPROVE
CARDIAC FUNCTION THROUGH EXTRACELLULAR VESICLE-MEDIATED TISSUE REPAIR IN
A RAT ISCHEMIC CARDIOMYOPATHY MODEL

Kawasumi, Ryo, Osaka University, Japan

Kawamura, Takuji, Osaka University, Japan

Yamashita, Kizuku, Osaka University, Japan

Tominaga, Yuji, Osaka University, Japan

Harada, Akima, Osaka University, Japan

Ito, Emiko, Osaka University, Japan

Takeda, Maki, Osaka University, Japan

Miyagawa, Shigeru, Osaka University, Japan

Induced pluripotent stem cell-derived mesenchymal stem cells (iPS-MSCs) are a novel type of
stem cell which have a therapeutic effect on various diseases. Allogeneic iPS-MSCs are expected
to be ideal cell sources because of their consistent quality and ability to avoid immune rejection.
However, the therapeutic mechanism underlying systemic iPS-MSC-based therapy for ischemic
cardiomyopathy (ICM) remains unclear. We investigated the therapeutic effects of iPS-MSCs
through extracellular vesicle (EV)-mediated tissue repair in a rat model of ICM. We developed a rat
ICM model by left anterior descending coronary artery ligation. iPS-MSCs were administered
intravenously every week for four weeks in the iPS-MSC group, and Alix-knockdown iPS-MSCs in
which Alix, a protein involved in the biogenesis of EVs, was knocked down by siRNA, were
administered to the siAlix group. Left ventricular ejection fraction (LVEF) was significantly improved
in the iPS-MSC group compared with that in the control of sham operation group. In the siAlix
group, LVEF was significantly lower than that in the iPS-MSC group. Histological analysis showed
a significant decrease in fibrosis area and a significant increase in microvascular density in the iPS-
MSC group. A cell-tracking assay revealed iPS-MSC accumulation in the border zone of the
myocardium during the acute phase. Comprehensive microRNA sequencing analysis revealed that
EVs from iPS- MSCs contained miRNAs associated with anti-fibrosis and angiogenesis. Gene
ontology analysis of differentially expressed genes in myocardial tissue also showed upregulation
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of pathways related to antifibrosis and neovascularization and downregulation of pathways linked
to inflammation and T-cell differentiation. Our study revealed that systemic administration of iPS-
MSCs improved cardiac function through EV-mediated angiogenetic and antifibrotic effects in an
ICM, suggesting the clinical possibility of treating chronic heart failure.

W1343

INHIBITION OF SENESCENCE IN PROGERIA SKIN FIBROBLASTS CULTURED IN XENO-
FREE MEDIA

Baek, Seungmi, Program in Biomedical Science and Engineering, Inha University, Korea
Jeon, Myung-Shin, Department of Molecular Biomedicine, College of Medicine, Inha University,
Korea

Hutchinson-Gilford Progeria Syndrome (HGPS) is a rare genetic disorder characterized by the
accumulation of the abnormal progerin protein, which leads to restricted cell proliferation and
premature aging. This study investigated the effects of xeno-free media on the proliferative
capacity of HGPS fibroblasts. Commercially available HGPS skin fibroblasts were cultured in
conventional Eagle's Minimum Essential Medium (EMEM) and xeno-free media, and the resulting
changes were analyzed. HGPS cells cultured in xeno-free media exhibited significant alterations,
including decreased cell size, absence of cell stacking, increased cell number, and reduced
population doubling time. Additionally, there was an increase in BrdU-positive cells, elevated levels
of phosphorylated retinoblastoma protein (Rb), decreased expression of p21 and progerin,
enhanced mitochondrial health, and reduced -galactosidase-positive cells. In conclusion, xeno-
free media demonstrates the potential to inhibit the senescence of HGPS fibroblasts. Further
research is warranted to elucidate the specific mechanisms underlying these effects.

Funding Source: RS-2022-NR-069586, KFRM-24B0101L1.

W1345

INTERACTION BETWEEN SYMPATHETIC NEURONS AND CARDIOMYOCYTES IN A
PATIENT-SPECIFIC INDUCED PLURIPOTENT STEM CELL TAKOTSUBO-MODEL
Seedorf, Aylin, Clinic for Cardiology and Pneumology, University Medical Center Géttingen,
Germany

Wenner, Brisca, Clinic for Cardiology and Pneumology, University Medical Center Géttingen,
Germany

Seyd Ali, Gideon, Clinic for Cardiology and Pneumology, University Medical Center Géttingen,
Germany

Hubscher, Daniela, Clinic for Cardiology and Pneumology, University Medical Center Géttingen,
Germany

Zafeiriou, Maria-Patapia, Institute of Pharmacology and Toxicology, University Medical Center
Gottingen, Germany

StreckfuR-Bémeke, Katrin, Institute of Pharmacology and Toxicology, University of Wiirzburg,
Germany

Takotsubo syndrome (TTS), also known as stress-induced cardiomyopathy, is characterized by

acute left ventricular dysfunction, typically occurring in the absence of stenosis. Since a
dysregulated central autonomic nervous system leading to excessive sympathetic stimulation is
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believed to play a role in the condition, TTS can be described as brain-heart syndrome. In previous
studies, significantly elevated catecholamine levels in patients experiencing acute TTS were
reported. Further, our previous research identified increased sensitivity to catecholamine-induced
stress toxicity and a genetic predisposition in TTS using a TTS induced pluripotent stem cell (iPSC)
cardiomyocytes (CM) model. This study aims to investigate whether iPSC-derived TTS
sympathetic neurons (SN) influence iPSC-CM and whether they contribute to the development of
TTS. First, we established a 3-step protocol, including neuronal progenitor aggregates and 2D
monolayer stages, based on Kirino et al. 2018. SN were generated from TTS-iPSC-lines harboring
different genetic variants (e.g. AHNAK mutations). Immunohistochemical and transcript analyses
proved the commitment to SN by increasing levels of PHOX2B, TH, and DBH while flow cytometry
of 25-day-old cultures indicated ~80% of the population as autonomic progenitors. Finally,
spontaneous and KCl-inducible noradrenaline release proved SN functionality. TTS-lines secrete
more noradrenaline than wild-type or AHNAK-rescue lines. However, SN differentiation capacity
needs to be further quantified. In the next step, we co-cultured SN and CM and observed higher
beating frequency compared to CM monoculture, indicating basal stimulation of CMs by functional
SN. Functional connectivity of SN and CM was further validated by an increased beating rate after
nicotine stimulation of SN. Overall, we developed an efficient protocol for differentiating functional
iPSC-derived sympathetic neurons, enabling their co-culture with TTS-iPSC-cardiomyocytes to
validate their functional interactions. Investigating the influence of TTS genetic predisposition on
SN alongside CM is essential for identifying potential therapeutic targets for TTS. In the future,
using a mix-and-match strategy, the impact of TTS-related neuronal mutations on the cardiac
phenotype will be investigated.

W1347

INVESTIGATING FAN1 AS A GENETIC MODIFIER OF RETT SYNDROME IN HUMAN STEM
CELL-DERIVED NEURAL PRECURSOR CELLS AND DORSAL FOREBRAIN ORGANOIDS
Slike, Alana, Pharmacology and Therapeutics, University of Manitoba, Canada

Pham, John, Biochemistry and Medical Genetics, University of Manitoba, Canada

Diarra, Abdoulaye, Pharmacology and Therapeutics, University of Manitoba, Canada

Lamont, Alana, Biochemistry and Medical Genetics, University of Manitoba, Canada

Musaphir, Paris, Pharmacology and Therapeutics, University of Manitoba, Canada

Kahlon, Anisa, Pharmacology and Therapeutics, University of Manitoba, Canada

Drégemodller, Britt, Biochemistry and Medical Genetics, University of Manitoba, Canada
Jackson, Michael, Pharmacology and Therapeutics, University of Manitoba, Canada
Karimi-Abdolrezaee, Soheila, Physiology and Pathophysiology, University of Manitoba, Canada
Wright, Galen, Pharmacology and Therapeutics, University of Manitoba, Canada

Rett syndrome (RTT) is a rare neurodevelopmental disorder with limited treatment options. RTT is
caused by mutations in the MECP2 gene, a key regulator of brain development. Individuals
affected by RTT exhibit variable severity in clinical presentation, which cannot be completely
explained by mutation type alone. Therefore, we consider genetic modifiers, as they can alter
disease severity and may inform therapeutic targets. A previous RTT modifier screen in Mecp2/Y
mice found that deleterious mutations in the DNA repair gene Fan1 increased longevity and
improved health in the animal model. To determine the translational relevance to the primarily
female RTT population, we aim to examine if FAN1 ablation alters 2D and 3D RTT human induced
pluripotent stem cell (hiPSCs) derived models for molecular phenotypes relevant to RTT disease
biology. An isogenic RTT hiPSC line was edited to insert a stop codon in exon 1 of FAN1, resulting
in an RTT FAN1KO line. The RTT FAN1KO, RTT and isogenic control hiPSCs were differentiated
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into neural precursor cells (NPCs) and bulk RNA sequencing was performed. Ablation of FAN1
resulted in over 50 DEGs between RTT and RTT FAN1KO NPCs. Gene set enrichment analysis
found that ablation of FAN1 in RTT NPCs resulted in the upregulation of neuronal processes such

s “regulation of neurotransmitter levels”, “positive regulation of synaptic transmission,” and
regulatlon of dendritic extension,” suggesting that FAN1 ablation may alter aberrant neuronal
morphology and activity in RTT. At the single-cell transcriptional level, RTT dorsal forebrain
organoids (DFOs) indicate aberrant neuronal processes. Initial single-nuclei RNA sequencing
(snRNA-seq) data of RTT DFOs show downregulation of neuronal processes such as “regulation of
post-synapse organization and regulation of neuron migration” in RTT inhibitory neurons compared
to control. Further analysis with the deep learning model NEUROeSTIMater found that RTT
inhibitory and corticofugal projection neurons showed increased neural activity compared to
control. Further functional experiments will be performed to investigate the impact of FAN1 ablation
on neuronal activity and morphology in RTT DFOs. These transcriptional level analyses have
revealed aberrant neuronal processes in RTT that may be ameliorated via FAN1 ablation.

Funding Source: This project was supported by Brain Canada, CIHR, NSERC, Children's Hospital
Research Institute of Manitoba, Research Manitoba, the Ontario Rett Syndrome Association and
NSERC Canada Research Chair funding.

W1349

INVESTIGATING SARS-COV-2 SPIKE VARIANTS IN PSC-DERIVED CARDIOMYOCYTES FOR
EARLY CARDIAC DEVELOPMENT

Huang, Chenyu, Medical Laboratory Science and Biotechnology, National Cheng Kung University,
Taiwan

Wang, Jen-Ren, MLSB, National Cheng Kung University, Taiwan

Huang, Chenyu, National Cheng Kung University, Taiwan

Recent studies suggest that maternal SARS-CoV-2 infection may influence the cardiovascular
health of infants, potentially contributing to heart disease after infection as well as impacting early
cardiac development. Human pluripotent stem cell-derived cardiomyocytes (PSC-CMs), which
retain an immature phenotype resembling fetal/neonatal heart cells, offer a valuable model to
investigate how the spike protein of SARS-CoV-2 might alter cardiac function. Here, we employed
lentiviral pseudoviruses encoding spike proteins from the Wuhan, Delta, and Omicron strains of
SARS-CoV-2 to elucidate spike-mediated effects in human embryonic stem cell-derived
cardiomyocytes (hESC-CMs) and human induced pluripotent stem cell-derived cardiomyocytes
(hiPSC-CMs). After a 24-hour exposure, transcriptomic profiling revealed dysregulation of calcium-
handling and ion channel genes, hinting at compromised electrophysiological stability. Functional
assays demonstrated irregular contractions and enhanced beat-to-beat oscillations, indicating a
proarrhythmic risk. Fluorescence microscopy further showed sarcomeric disarray and syncytia
formation, consistent with structural remodeling. Notably, each spike variant triggered distinct
disruptions in calcium homeostasis, underscoring the variant-specific nature of spike protein
pathogenicity. By using lentiviral pseudoviruses to isolate the effects of the spike protein, our
findings offer insights into how SARS-CoV-2 variants can directly affect fetal/neonatal-like
cardiomyocytes and potentially contribute to both post-infection heart disease and developmental
cardiac abnormalities. These results underscore the utility of PSC-CMs in modeling virus-induced
cardiac dysfunction within a developmentally relevant context, ultimately informing strategies to
mitigate cardiovascular risks in young populations, including those born to SARS-CoV-2—infected
mothers.
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Funding Source: NSTC112-2636-M-006-010, NSTC112-2321-B-006-012, NSTC113-2320-B-006-
047, NSTC113-2321-B-006-012.

W1351

INVESTIGATING THE EARLY CELLULAR CHANGES ASSOCIATED WITH LRRK2 G2019S
MUTATION

Kopylova, Irina, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine of
Federal Medical Biological Agency, Russia

Spaselnikova, Alisa, Lopukhin Federal Research and Clinical Center of Physical-Chemical
Medicine of Federal Medical Biological Agency, Russia

Popik, Eva, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine of
Federal Medical Biological Agency, Russia

Mukhina, Alexandra, Lopukhin Federal Research and Clinical Center of Physical-Chemical
Medicine of Federal Medical Biological Agency, Russia

Kazakova, Anastasia, Lopukhin Federal Research and Clinical Center of Physical-Chemical
Medicine of Federal Medical Biological Agency, Russia

Grekhnev, Dmitriy, Institute of Cytology, Russian Academy of Science, Russia

Skorodumova, Liubov, Lopukhin Federal Research and Clinical Center of Physical-Chemical
Medicine of Federal Medical Biological Agency, Russia

Shender, Victoria, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine
of Federal Medical Biological Agency, Russia

Arapidi, Georgij, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine of
Federal Medical Biological Agency, Russia

Vigont, Vladimir, Institute of Cytology, Russian Academy of Science, Russia

Bogomazova, Alexandra, Lopukhin Federal Research and Clinical Center of Physical-Chemical
Medicine of Federal Medical Biological Agency, Russia

Lagarkova, Maria, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine
of Federal Medical Biological Agency, Russia

Lebedeva, Olga, Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine of
Federal Medical Biological Agency, Russia

The G2019S mutation in LRRK2 kinase is the most common genetic mutation among patients with
Parkinson's disease (PD). Although the G2019S mutation is known to increase the kinase activity
of LRRK2, more work is needed to determine which LRRK2-regulated biological processes are
primarily responsible for the pathogenesis of PD. Using CRISPR/Cas9, we generated isogenic
induced pluripotent stem cells (iPSCs) containing different combinations of LRRK2 alleles —
G2019S/G2019S, G2019S/wt, wt/wt, knockout (KO)/wt, KO/KO. This set of iPSC lines represents
the entire spectrum of LRRK2 kinase activity from maximal (G2019S/G2019S) to null (KO/KO) and
can be a helpful tool to clarify abnormalities caused by increased LRRK2 activity. We differentiated
these iPSCs into dopaminergic neurons (DAns), which are lost in PD progression, and performed
omics analyses. Both transcriptomic and proteomic analyses detected upregulation of nucleic acid
metabolic pathways in mutant DAns. Phosphorylation of some RNA-binding proteins correlated
with LRRK2 kinase activity, suggesting their role as physiological substrates of LRRK2.
Transcriptomic and proteomic data also revealed altered composition of extracellular matrix which
was subsequently validated throughout the stages of neuronal differentiation. Furthermore, multi-
omics results indicated upregulation of innate immune response correlated with LRRK2 kinase
activity. In addition, we observed an aberrant store-operated calcium entry (SOCE) in DAns with
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the G2019S mutation. High SOCE is known to increase mitochondrial calcium level, so we
hypothesized that immune response in mutant DAns might be caused by mitochondrial DNA
(mtDNA) leakage. While exploring immune signaling in DAns, we showed that LRRK2 knockout
DAns have higher basal expression of type-I interferon (IFN-1) and interferon-stimulated genes,
whereas all isogenic DAns have impairments in IFN-I response after extracellular mtDNA
treatment. We are now investigating the role of such impairments that may elucidate possible
dysregulation of neuronal immune signalling in PD. Taken together, the diverse set of isogenic
genome-edited iPSCs in combination with omics approaches helps identify early pathogenic
consequences of the G2019S mutation associated with increased LRRK2 kinase activity.

Funding Source: This work was supported by grant 075-15-2019-1669 from the Ministry of
Science and Higher Education of the Russian Federation.

TRACK: ETHICS, POLICY AND STANDARDS

W1353

CURRENT REGULATIONS ON HUMAN EMBRYO RESEARCH AND THE ORIGINS OF THE 14-
DAY RULE IN JAPAN

Yui, Hideki, Center for Birth Cohort Studies, University of Yamanashi, Japan

Kokado, Minori, Graduate School of Humanities, The University of Osaka, Japan

The 2021 ISSCR guidelines did not prohibit the cultivation of human embryos beyond 14 days,
prompting discussions in various countries, including Japan, about revising the so-called 14-day
rule. The rule’s acceptance has been shaped by unique national contexts, and without
understanding them, discussions on revision may fail to create culturally and socially appropriate
regulations. However, in Japan, little attention has been paid to how this rule was historically
adopted. This study reviews Japan’s current regulatory framework for human embryo research and
examines how the 14-day rule was incorporated. This study examines current government
guidelines and analyzes meeting records from their establishment. Japan’s human embryo
research guidelines are complex. Different guidelines exist for research such as new embryo
creation, ES cell derivation from surplus embryos, and genome editing of surplus embryos.
Meanwhile, creation of clone embryos and specific chimera embryos follow the same guidelines.
These regulations commonly include the 14-day rule and require dual ethical review—by an
institutional and a government ethics committee—justified by the notion that embryos are the
"germ of life" and require careful handling. In contrast, research using surplus embryos outside
these categories follows general human research guidelines without requiring dual review,
revealing a double standard. Moreover, while decisions on extending embryo culture beyond 14
days depend on individual ethical reviews, the general guidelines do not explicitly regulate the 14-
day rule. The rule’s origin in Japan traces back to the 1985 Japan Society of Obstetrics and
Gynecology guidelines, though related discussions remain unclear due to a lack of records.
Government ethical guidelines emerged in the 2000s, and in 2001, separate guidelines were
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introduced—one for ES cell derivation and another for chimera embryo creation—both
incorporating the 14-day rule. However, meeting records from that time show little in-depth
discussion of the rule itself. In Japan, the 14-day rule was treated as a given in government
guidelines. To reconsider its application, it is necessary to reassess its significance within Japan’s
cultural and societal context from the ground up.
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ETHICALLY SAFE HUMAN-MOUSE CHIMERISM FOR HUMAN ORGANOGENESIS WITH
NEURAL AND GERMLINE EXEMPTIONS

Xu, Ren-He, Department of Biomedical Sciences, University of Macau, Macau

Ye, Sen, Department of Biomedical Sciences, University of Macau, Macau

The potential of human pluripotent stem cells to differentiate into all the cell types from the three
germ layers forms the basis for their utilisation in developmental study and tissue regeneration.
Blastocyst complementation with such cells has been attempted to generate human organs in
animals for patients in need, however it causes ethical concerns that human cells may contribute to
the central nervous system (CNS) and germlines in the resultant chimera after injection into an
animal blastocyst. Here, we knocked out BLIMP1 and PAXG6, essential for germline and neural
development, respectively, in human embryonic stem cells (hESCs) to prevent human cell
contribution into the CNS and germlines in human-mouse chimeras. Indeed, hESCs with the
double knockout (DKO) failed to differentiate into germ cells and neural cells in vitro and in vivo. To
enhance the chimeric efficiency, we engineered inducible BCL2 (iBCL2) in the wild-type and DKO
hESCs. DKO/IBCL2 hESCs injected into the mouse blastocyst formed chimeric fetuses at a high
success rate with human cells present throughout the body except neurons in the CNS and germ
cells in the gonads. Igf1r knockout in the mouse blastocyst increased human cell contributions to
the chimeric embryo with the exceptions as above. Further, mesenchymal stem cells differentiated
from DKO/iBCL2 hESCs remarkably rescued chondrogenesis in chimeric fetuses formed with
Sox9+/- mouse and contributed to mesenchymal tissues in neonates. Thus, this study
demonstrates that deletion of BLIMP1 and PAX6 prevents hESCs from germline and neural
contributions in human-mouse chimeras while sustaining possibly most other developmental
potency. This paves a way to generating human organs in animals with much reduced ethical
concerns.

Funding Source: Ministry of Science and Technology of China National Key Research and
Development grant, National Science Foundation China general grant, Macau Science and
Technology Development Fund (FDCT) grants, and University of Macau grants to R.X.

TRACK: SOMATIC STEM CELLS AND CANCER (SSCC)
Poster Session 1 (EVEN)

W1002

AUTOMATING RESIDUAL BEAD QUANTIFICATION IN CAR-T THERAPY USING IMAGING
FLOW CYTOMETRY

Lakshmipathy, Uma, Pharma Services Group, Thermo Fisher Scientific, USA
Sylakowski, Kyle, Thermo Fisher Scientific, USA

Verbarendse, Maetja, Thermo Fisher Scientific, USA

Theofilas, Panos, Thermo Fisher Scientific, USA

Kandell, Jennifer, Thermo Fisher Scientific, USA

Li, Ke, University of California, San Francisco, USA

Lee, Jenny, University of California, San Francisco, USA

Nguyen, Vinh, University of California, San Francisco, USA

Shy, Brian, University of California, San Francisco, USA

Shukla, Shreya, Thermo Fisher Scientific, USA
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MacArthur, Chad, Thermo Fisher Scientific, USA
Sadik, Mindy, Thermo Fisher Scientific, USA

Gene-modified cell therapies, such as Chimeric Antigen Receptor T-cell (CAR-T) therapy, have
revolutionized cancer treatment and show potential for treating genetic disorders and autoimmune
diseases. The manufacturing process involves isolating, activating, and expanding human T cells,
for which CD3/CD28 Dynabeads offer a streamlined solution. These beads have been used in over
200 clinical trials; however, since they are non-biodegradable, their removal from the final product
is crucial. Newer systems with detachable beads still consider residual beads as contaminants,
with the FDA requiring fewer than 100 beads per 3 million cells in the final product. Consequently,
a precise and accurate assay for detecting and quantifying residual beads is essential for product
release testing. Current methods are either labor-intensive, have low throughput, or require
specialized equipment. This study introduces a novel imaging flow cytometry-based assay
designed to improve quality control and reliability in product release testing. The study employed
the Attune CytPix flow cytometer, which combines traditional cytometry with high-content imaging,
making it ideal for detecting rare events like residual beads in cell products. Over 300,000 images
per sample were captured and analyzed using the instrument's software to assess object and pixel
attributes. Twenty-six image analysis parameters were explored in various combinations to
determine the optimal gating and analysis strategy for distinguishing cells and beads. The
analytical procedure was validated according to ICHQ2R2 guidelines to ensure consistency,
accuracy, and reproducibility. The method proved reproducible across different users, instruments,
and labs, with a lower detection limit of 20 beads and a lower quantification limit of 20 beads per
million cells. This novel assay offers a reliable alternative to existing residual bead detection
methods and can be implemented on a platform commonly available in cell therapy manufacturing
facilities.

w1004

NEURONAL DIFFERENTIATION ON HUMAN STEM CELLS FROM APICAL PAPILLA
INDUCED BY QUERCETIN TREATMENT

Songsaad, Anupong Thongklam, Anatomy, Mahidol University, Thailand
Chodchavanchai, Tarinee, Mahidol University, Thailand

Thongsuk, Amarin, Mahidol University, Thailand

Seemaung, Peeratchai, Mahidol University, Thailand

Chotsrisuparat, Chayada, Silpakorn University, Thailand

Ruangsawasdi, Nisarat, Mahidol University, Thailand

Balit, Tatcha, Walailak University, Thailand

Thonabulsombat, Charoensri, Mahidol University, Thailand

Neurodegenerative diseases are caused by dysfunction of neuronal cells, determining clinical
presentation. Exploring alternative cell sources that have the neuronal differentiation’s potential
should be investigated for further transplantation. Human stem cells from apical papilla (hSCAPs)
are derived from ectomesenchyme origin that exhibited the potential for neuronal differentiation.
Quercetin is defined as a natural flavonoid compound that can promote neuronal differentiation.
Therefore, this study aims to demonstrate the potential effect of Quercetin on neuronal
differentiation of h\SCAPs. The hSCAPs were isolated from extracted human-impact third molars of
Thai patients and characterized as mesenchymal stem cells (MSCs). Consequently, the cell
viability of Quercetin pre-treatment (0-80 uM) on hSCAPs was performed by using a colorimetric
(MTT) assay. The non-cytotoxic concentrations were selected to investigate neuronal gene
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expression (NES, TUBB3) by using gqRT-PCR and determined the highest potential concentrations.
Neurogenic induction was sequentially performed to completely induce neuronal differentiation.
The characterization of neuronal-like cells was evaluated by cell morphology, B-III tubulin
immunofluorescence staining, and Cresyl violet staining. The results demonstrated that the pre-
treatment of Quercetin at 0-40 uM showed non-cytotoxicity for 24 hours and cell morphology
presented a fibroblasts-like shape to indicate the undifferentiated cells. The highest expression of
NES and TUBB3 was observed at 2.5 yM of Quercetin, which was determined as the optimal
concentration (Quercetin-hSCAPs). Under neurogenic induction, hSCAPs and Quercetin-hSCAPs
differentiated into neuronal-like cells, which positively expressed B-III tubulin by
immunofluorescence staining. Cresyl violet staining demonstrated that neuronal-like cells revealed
round cell bodies with neurite outgrowth and intensely expressed Nissl substance (a typical
neuronal hallmark). Whereas, the undifferentiated cells still presented fibroblast-like morphology.
Interestingly, the highest percentage of Cresyl violet positive cells was detected at optimal
concentration of Quercetin with neurogenic induction that indicated the potential of Quercetin on
neuronal differentiation.

W1006

TRANSCRIPTION ELONGATION FACTOR SPT6 MAINTAINS EPIDERMAL HOMEOSTASIS
AND SUPPRESSES SKIN INFLAMMATION IN MICE

Li, Jingting, Sun Yat-sen University, China

Sun, Yushuang, Sun Yat-sen University, China

Epidermal stem/progenitor cells (EPSCs) are vital for skin homeostasis, protecting against
infections and preventing water loss. Disruption of EPSC development can lead to severe skin
disorders. We have shown previously that SPT6, a histone chaperone, promotes EPSC
differentiation by facilitating transcriptional elongation. However, its role in skin homeostasis in vivo
is unclear. Since systemic SPT6 deletion causes embryonic lethality, studies on SPT6 knockout
(KO) mice are rare. We are the first to generate an EPSC-specific SPT6 knockout mouse model.
These mice exhibited severe scaly crusting, neutrophilic microabscesses, delayed hair follicle
development, and impaired wound healing. Transmission electron microscopy revealed increased
keratohyalin granules in the granualar layer, decreased cell-cell junction, relaxed euchromatic
nucleus, and disrupted basement membrane in the SPT6 KO epidermis. RNA-Seq data showed
strong correlations with psoriasis and atopic dermatitis gene signatures. Using single-cell RNA
sequencing and ChIP-seq, we uncovered the molecular mechanisms by which SPT6 regulates skin
homeostasis. This study investigated the role of SPT6 in adult stem cells in vivo for the first time
and demonstrated that SPT6 regulates skin inflammation, hair follicle development, and wound
healing, offering new therapeutic targets for skin diseases like psoriasis.

Funding Source: This work was supported by the National Natural Science Foundation of China

(82273561,82073469 and 82473557 to J.L), Natural Science Foundation of Guangdong Province
(2023A1515010146 and 2024A1515013194).
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w1008

DEVELOPMENT OF A DIGITAL ANALYSIS SYSTEM FOR AN IN VITRO CELLULAR
TRANSFORMATION ASSAY USING A NOVEL 3-DIMENSIONAL CULTURE METHOD
Kusakawa, Shinji, Division of Cell-Based Therapeutic Products, National Institute of Health
Sciences, Japan

Yang, Tingshu, Division of Cell-Based Therapeutic Products, National Institute of Health Sciences,
Japan

Sawada, Rumi, Division of Cell-Based Therapeutic Products, National Institute of Health Sciences,
Japan

Sato, Yoiji, Division of Drugs, National Institute of Health Sciences, Japan

Yasuda, Satoshi, Division of Cell-Based Therapeutic Products, National Institute of Health
Sciences, Japan

In the manufacture of human cell-based therapeutic products (hCTPs), the presence of malignantly
transformed cells represents a significant safety concern. Although such cellular impurities can be
assessed by detecting anchorage-independent growth in the conventional soft agar colony
formation (SACF) assay, its sensitivity is often insufficient. To overcome this limitation, we
previously developed a novel tumorigenicity-associated testing method called the digital SACF
assay (D-SACF), which combines partitioned culture of test cells to concentrate target cells with
colony detection through image analysis. Recently, we reconfirmed its effectiveness after verifying
its feasibility at multiple facilities. However, conventional soft agar culture involves complicated
operations, such as preparing multi-layered culture media and controlling temperature, and further
technical optimization is necessary for the widespread use of the D-SACF assay. In this study, we
developed a new assay that incorporates a three-dimensional culture method using a culture
medium with a commercially available low-molecular-weight agar polymer (LA717, developed by
Nissan Chemical Corporation, Japan) in low-adhesion 96-well plates. This approach enables
control of cell migration and uniform dispersion while facilitating the detection of colonies derived
from transformed cells through image analysis. We evaluated the performance of the test system
using mesenchymal stromal/stem cells as the product model and HeLa-GFP cells as the
transformed cell model. The results indicated that the new liquid/low-molecular-weight agar colony
formation (LACF) assay is easier to operate than conventional methods and can detect
transformed cells quickly and accurately. Based on these findings, we have established a digital
analysis system for the LACF assay (D-LACF assay), which streamlines the overall workflow from
performance evaluation of the test method to product testing and result interpretation. This
evaluation system is expected to serve as a promising approach for enhancing the quality and
safety of hCTPs.

Funding Source: Japan Society for the Promotion of Science Grant-in-Aid for Scientific Research
(C) (#18K12137).

w1010

EPIGENETIC CONTROL OF ADULT STEM CELLS AND ITS IMPLICATION IN AGING:
EXPLORING THE MULTIFACETED REGULATORY ROLE OF KDM3A

Jiang, Cynthia Xiaohua, School of Biomedical Sciences, The Chinese University of Hong Kong,
Hong Kong

Zhang, Huan, School of Biomedical Sciences, The Chinese University of Hong Kong, Hong Kong
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Adult stem cells, such as mesenchymal stem cells (MSCs) and neural stem cells (NSCs), are
essential for maintaining tissue homeostasis and promoting regeneration. However, aging
significantly impairs the function of adult stem cells, characterized by reduced responsiveness to
tissue injury, disrupted proliferative potential, and diminished functional capacity. These age-
associated changes ultimately compromise cell replacement and tissue regeneration in older
organisms. In this study, we identify two H3K9 demethylases, KDM3A and KDM4C, as key
regulators of heterochromatin reorganization during MSC senescence. Our findings reveal that
KDM3A and KDM4C transcriptionally activate condensin components NCAPD2 and NCAPG2,
which are critical for maintaining proper chromosome organization. MSCs derived from Kdm3a-/-
mice exhibit defective chromosome architecture, heightened DNA damage responses, and
accelerated bone aging. Furthermore, our recent work highlights the critical role of KDM3A in
NSCs. Loss of Kdm3a, either globally or specifically in NSCs, impairs hippocampal neurogenesis
and results in persistent deficits in learning and memory throughout adulthood in mice. In vitro,
Kdm3a deficiency reduces proliferation and neuronal differentiation while promoting glial
differentiation in NSCs. Mechanistically, we show that KDM3A localizes to both the nucleus and
cytoplasm of NSCs, where it regulates the Wnt/B-Catenin signaling pathway via dual mechanisms.
These findings underscore the pivotal roles of KDM3A and KDM4C in maintaining adult stem cell
function during aging and provide new insights into their contributions to tissue regeneration and
age-related decline.

Funding Source: The work is supported by NSFC (82472409), Guangdong Province Basic and
Applied Basic Research Fund (2024A1515012929). This work is also supported by Hong Kong
University Grants Committee (GRF 14111519, GRF14116622, GRF14112223).

w1012

STEM CELL MODEL TO IDENTIFY GENETIC INTERACTIONS WITH BRCA2
Hu, Kevin, Duke University, USA

Li, Xin, Pharmacology and Cancer Biology, Duke University, USA

Zou, Lee, Pharmacology and Cancer Biology, Duke University, USA

BRCA1 and BRCAZ2 are tumor-suppressor genes that play critical roles in DNA homologous
recombination and repair. Deficiency in BRCA1 and BRCA2, caused by mutations in these genes,
are frequently associated with breast, ovarian, and other cancers. While homozygous BRCA1/2
mutations are known to promote genomic instability and tumorigenesis by compromising the HR
pathway, heterozygous mutations do not impair HR, and their contribution to cancer development
remains unclear. Since BRCA1 and BRCAZ2 proteins are involved in DNA replication, we
hypothesize that heterozygous mutations in their genes may increase replication stress. Using the
DNA fiber assay, we examined replication dynamics in cells expressing either wild-type BRCA1/2
or heterozygous mutations in one of these genes. We found that the heterozygous mutant strains
produced shorter DNA fibers, indicating that the mutations impaired DNA replication. Moreover,
treatment with nuclease S1 during the assay further decreased fiber lengths in mutant cells,
suggesting an accumulation of single-stranded DNA (ssDNA) gaps. Together, our study shows that
heterozygous BRCA1/2 mutations indeed increase replication stress, providing new insights into
their molecular function in DNA replication and suggesting a potential mechanism by which they
promote cancer development. In addition to studying the BRCA1/2 heterozygous mutations, | plan
to use a stem cell model to identify genetic interactors of BRCA2 to better understand its function.
BRCAZ2 deletion in embryonic stem cells (ESCs) causes lethality due to impaired DNA homologous
recombination. It was recently reported that the deletion of another gene, PTIP, rescues this
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lethality by protecting BRCA2-deficient cells from DNA damage. Based on these findings, | propose
to carry out a CRISPR knockout-based genetic suppressor screen in BRCA2 conditional deletion
ESCs in order to find additional factors that are involved in BRCA2-mediated DNA damage repair
pathways. Together, we hope our research will help to better understand the underlying
mechanisms behind BRCA1/2 mutation-associated cancers and identify potential future
therapeutic targets.

Funding Source: This research project is supported by a grant from the National Cancer Institute
to Dr. Lee Zou (CA263934) at Duke University.

w1014

UTILIZING TETRASPANIN-BASED ISOLATION AND MULTIPLEXING ASSAY FOR
CHARACTERIZING MESENCHYMAL STEM CELLS-DERIVED EXOSOME

He, Xiaodan, BioLegend, China

Gandhirajan, Anugraha, Product Development Groups, BioLegend, USA

Voce, Jessica, Product Development Groups, BioLegend, USA

Stokes, Garrett, Product Development Groups, BioLegend, USA

Sun, Binggang, Product Development Groups, BioLegend, USA

Ni, Jessie, Product Development Groups, BioLegend, USA

Mesenchymal stem cells (MSCs) are highly recognized in regenerative medicine due to their
multipotent differentiation and immunomodulatory properties. Recent studies suggest that the
immunomodulatory effect of MSCs is mainly mediated through paracrine factors, with exosomes
being critical players. This study focuses on the immunomodulatory effects of MSCs-derived
exosomes. MSCs were isolated from bone marrow and cultured in Cell Vive™ MSC serum-free,
xeno-free media, GMP. Exosomes were isolated from the conditioned medium using a tetraspanin-
based MojoSort ™ human microbead exosome isolation kit, with purity confirmed via flow
cytometry, western blot, and nanoparticle tracking analysis. The cargo of MSCs-derived exosomes
was characterized using LEGENDplexTM assay, a multiplex flow cytometry-based immunoassay
system, revealing a diverse array of bioactive molecules crucial for tissue repair and
immunomodulation. We investigated the immunomodulatory effects of these exosomes on
CD3/CD28 activated T cells. Exosomes were depleted from the MSCs conditioned media, and T
cells were cultured in conditioned media (CM) with and without exosome-depletion. Data
demonstrates that exosomes-depleted MSCs CM exhibits reduced modulation potency in
suppressing activated T cell proliferation, and cytokine profiles from MSCs-derived exosomes were
analyzed to highlight potential cyotokine candidates contribute the MSCs immunomodulation
capabilities. These findings highlight the potential of MSCs-derived exosomes as a cell-free
therapeutic option in regenerative medicine.

Funding Source: BioLegend.

w1016

DEEP LEARNING-BASED PREDICTIVE CLASSIFICATION OF FUNCTIONAL
SUBPOPULATIONS OF HEMATOPOIETIC STEM CELLS AND MULTIPOTENT PROGENITORS
Huang, Jian, Coriell Institute for Medical Research, USA

Liu, Yaling, Lehigh University, USA
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Hematopoietic stem cells (HSCs) and multipotent progenitors (MPPs) play a pivotal role in
maintaining lifelong hematopoiesis. The distinction between stem cells and other progenitors, as
well as the assessment of their functions, has long been a central focus in stem cell research. In
recent years, deep learning has emerged as a powerful tool for cell image analysis and
classification/prediction. In this study, we explored the feasibility of employing deep learning
techniques to differentiate murine HSCs and MPPs based solely on their morphology, as observed
through light microscopy (DIC) images. After rigorous training and validation using extensive image
datasets, we successfully developed a three-class classifier, referred to as the LSM model,
capable of reliably distinguishing long-term HSCs (LT-HSCs), short-term HSCs (ST-HSCs), and
MPPs. The LSM model extracts intrinsic morphological features unique to different cell types,
irrespective of the methods used for cell identification and isolation, such as surface markers or
intracellular GFP markers. Furthermore, employing the same deep learning framework, we created
a two-class classifier that effectively discriminates between aged HSCs and young HSCs. This
discovery is particularly significant as both cell types share identical surface markers yet serve
distinct functions. This classifier holds the potential to offer a novel, rapid, and efficient means of
assessing the functional states of HSCs, thus obviating the need for time-consuming
transplantation experiments. Our study represents the pioneering use of deep learning to
differentiate HSCs and MPPs under steady-state conditions. This novel and robust deep learning-
based platform will provide a basis for the future development of a new generation stem cell
identification and separation system. It may also provide new insight into the molecular
mechanisms underlying stem cell self-renewal.

Funding Source: NHLBI.

w1018

INTRANASAL DELIVERY OF DENTAL PULP STEM CELL-DERIVED EXOSOME-ENCASED
PHLOROGLUCINOL MITIGATES DEFICITS AND PROMOTES NEUROGENESIS IN IN VIVO
CHRONIC MODEL OF PARKINSON’S DISEASE

Datta, Indrani, Biophysics, National Institute of Mental Health and Neurosciences, India

Mondal, Kallolika, Biophysics, National Institute of Mental Health and Neurosciences, India
Ghanty, Rituparna, Biophysics, National Institute of Mental Health and Neurosciences, India
Mahadevan, Anita, Neuropathology, National Institute of Mental Health and Neurosciences, India
Waghmare, Girish, Biophysics, National Institute of Mental Health and Neurosciences, India
Santhoshkumar, Rashmi, Neuropathology, National Institute of Mental Health and Neurosciences,
India

Parkinson’s disease (PD) is characterized by dopaminergic (DA) neuron degeneration in the
substantia nigra pars compacta (SNpc) driven by oxidative stress, inflammation, and impaired
neurogenesis. Dopamine analogues lack antioxidative, anti-inflammatory, and regenerative effects,
highlighting the need for non-invasive supportive therapies in PD. Phloroglucinol, a polyphenolic
antioxidant, has demonstrated neuroprotective effects in PD models but suffers from limited clinical
applicability due to poor blood-brain barrier (BBB) permeability. These compounds need a delivery
system that bypasses the gut, crosses the BBB, targets injured regions via inflammatory cues, and
ideally offers immunomodulatory benefits. Exosomes derived from dental pulp stem cells (DPSCs)
exhibit neuroprotective and immunomodulatory properties and serve as promising vehicles for
targeted drug delivery across the BBB. This study aimed to evaluate the therapeutic efficacy of
intranasally administered exosome-encased phloroglucinol (Exo-Phl) in a chronic MPTP rat model
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of PD. Exosomes displayed high purity and homogeneity. Exo-Phl significantly reduced oxidative
stress both in vitro and in vivo, as indicated by decreased ROS and lipid peroxidation levels. Exo-
Phl treated MPTP rats demonstrated marked improvement in motor and non-motor behaviours
compared to MPTP rats. Immunohistochemical analysis revealed increased TH-positive neurons
and enhanced neurogenesis in the SNpc of Exo-Phl-treated animals. Biodistribution studies
confirmed efficient midbrain targeting of exosomes, which were localized to dopaminergic-neurons,
astrocytes and microglia. Exo-Phl also significantly reduced TNF-a expression, indicating
decreased neuroinflammation. This study provides the first instance of using DPSC-derived
exosomes as a delivery vehicle for phloroglucinol in a PD model. Exo-Phl demonstrated significant
neuroprotective-effects, enhanced DA-neuron survival and neurogenesis, and reduced
neuroinflammation. Intranasal delivery of Exo-Phl represents a promising non-invasive therapeutic
strategy for PD, offering a dual benefit of antioxidative and neurogenic support.

Funding Source: Indian Council for Medical Research (ICMR).
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TARGETING C5AR1 SIGNALING TO OVERCOME IMMUNE EXCLUSION AND ENHANCE
IMMUNOTHERAPY IN COLORECTAL CANCER

He, Xi C., Stem Cells and Niche, Stowers Institute for Medical Research, USA

Li, Linheng, Stowers Institute for Medical Research, USA

Immunotherapy has shown limited efficacy in colorectal cancer (CRC) primarily due to the immune-
excluded tumor phenotype. In this context, immune cells, particularly CD8+ T cells, tend to
accumulate at the tumor periphery rather than infiltrating the tumor core. Our studies focus on
cancer stem cells (CSCs) and their tumor microenvironment. We revealed that myeloid-derived
suppressor cells (MDSCs) play a key role in immunosuppressive niche, which is in part mediated
by the C5AR1 signaling module. Using the MC38 mouse colon cancer model, we treated mice with
an C5AR1 inhibitor and resulted in about 40% reduction in tumor mass. To investigate tumor and
the associate microenvironment, we take the following approaches including imaging, single-cell
secretome analysis, sScCRNA-sequencing, and spatial transcriptomics. We found that inhibition of
C5AR1 increased infiltration of immune cells including macrophages, CD8+ T cells, and NK cells to
the core of tumors from the tumor periphery. Additionally, Single-cell secretome analysis using
Isoplexis confirmed the downregulation of immunosuppressive signals (TGF, IL-10) and
upregulation of inflammatory signals (TNFa, IFNy). We further validated our finding using the
organoid-transplanted colorectal cancer (CRC) model carrying Apc, Ras, and P53 mutations with
Xenium spatial transcriptomics. This technology utilizes a probe-based hybridization method for
precise spatial profiling. Intriguingly, Inhibition of C5AR1 converted the CRC from immune-
excluded into immune-inflamed, thus enhancing CRC immune responses by disrupting the CSC-
MDSC interaction
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THE THERAPEUTIC POTENTIAL OF ADSC-SECRETED LEFTY2 IN TREATING ALZHEIMER’S
DISEASE
Wu Li, Wei, Buddhist Tzu Chi General Hospital, Taiwan

Adipose-derived mesenchymal stem cells (ADSCs) have exhibited promising therapeutic potential
in Alzheimer's disease (AD), although the underlying mechanisms remain poorly understood.
Previously established Alzheimer's disease neuron model derived from Ts21-induced pluripotent
stem cells (Ts21-iPSCs) has been shown to exhibit progressive 3-amyloid accumulation during
neuronal differentiation. In this study, we employed a Transwell co-culture system to investigate the
interaction between neurons derived from Ts21-iPSCs and ADSCs. Our findings revealed that co-
culture with ADSCs significantly enhanced the survival rate of AD neurons. Proteomics analysis
identified a significant upregulation of LEFTY2 protein in the co-culture medium. Supplementation
with 2 nM LEFTY2 markedly improved the survival and growth of AD neurons. Western blot
analysis confirmed that LEFTYZ2 increased the expression of key synaptic proteins, including
postsynaptic density protein 95 (PSD-95) and synaptophysin (SYN). Additionally,
immunofluorescence staining and Western blot analysis demonstrated that LEFTY2 effectively
reduced the expression of B-amyloid 1-42 in AD neurons, potentially through downregulation of
apolipoprotein E4 (APOE4). Furthermore, LEFTY2 attenuates phosphorylated tau231 levels and
regulates Trem2 and MIF in AD neurons. These results collectively suggest that LEFTY2 not only
promotes neuronal growth but also effectively reduces p-amyloid production in AD-iPSC-derived
neurons, highlighting its potential as a promising therapeutic candidate for Alzheimer's disease.
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ENGINEERING CAR MACROPHAGES: ESTABLISHING A REPRODUCIBLE BIOPROCESS
USING HSC AND IPSC-DERIVED CELLS

Alrehaili, Maram, Department of Biochemical Engineering, Advanced Centre for Biochemical
Engineering, University College London (UCL), UK

Couto, Pedro, Department of Biochemical Engineering, Advanced Centre for Biochemical
Engineering, University College London (UCL), UK

Khalife, Rana, Department of Biochemical Engineering, Advanced Centre for Biochemical
Engineering, University College London (UCL), UK

Rafiq, Qasim, Department of Biochemical Engineering, Advanced Centre for Biochemical
Engineering, University College London (UCL), UK

Chimeric antigen receptor macrophages (CAR-M) represent a promising immunotherapy candidate
for solid tumours, leveraging macrophages’ ability to infiltrate and remodel the tumour
microenvironment. Yet CAR-M manufacturing is hindered by donor variability, limited scalability,
and low transduction efficiency, posing challenges for clinical translation. We have established a
standardized bioprocess to generate CAR-M from induced pluripotent stem cells (iPSCs) and
umbilical cord blood-derived CD34+ hematopoietic stem cells (CB-HSCs), providing a reproducible
alternative cell source to monocyte-derived macrophages. CB-HSCs were e