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Before the Born of iPSC-technologies

BRiASy FOBEEEGICRT S5 v MEFHZRERMEDZIE
Ogawa et al.,_ 2002

B ZE8 (ST v—Tty b)) BHBETFILAOE EEBEEHES EnBE
Iwanami et al., 2005
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Start Year Cell Source Developer Target Stage Phase Notes

Fetal brain-derived NSCs StemCells Inc. . . .

2011 (HUCNS-SC) (USA) Subacute thoracic SCI| /Il [Safe; limited sensory/motor improvement.
Fetal brain-derived NSCs StemCells Inc. , , . . .

2014 (HUCNS-SC) (USA) Chronic cervical SCI Il |[Early trend not sustained; terminated for futility.

Fetal- Fetal spinal cord-derived NSCs . , _ .
derived 2014 (NSI-566) Neuralstem (USA) | Chronic thoracic SCI | |Safe; 3 of 4 showed improvement.

2017 Fetal spinal cord-derived NSCs Neuralstem (USA) | Chronic cervical SCI | — IRB-approved cervical expansion; results unpublished as of
(NSI-566) 2025.

2015 |Fetal brain-derived NS/PCs Yonsei Univ. (Korea) Acute~Chronic cervical ia Safe; AIS improvement in 5/19; comparative study with

SCI rehab-only group.

2010 Human ESC-derived OPCs Geron (USA) Acute SCI | F|rst.-e\./.er hIESC—based SCl trial; stoppeglduyetto zempany
(GRNOPC1) reprioritization.
Human ESC-derived OPCs Asterias — Lineage . . ago -

e 2015 (AST-OPC1) (USA) Subacute cervical SCI | I/lla [Safe; 96% showed motor gain; no tumors.
derived Human ESC-derived OPCs

2025 (LCTOPCH) Lineage (USA) | Subacute/Chronic SCI| | |Includes chronic SCI; novel injection method tested.
Human ESC-derived NPCs : : , Intrathecal (not intraparenchymal) injection; safety/efficacy

2021 (PSA-NCAM+) S.Biomedics (Korea) Subacute cervical SCI | /1l under evaluation.

iPSC-derived | 2021 [Human iPSC-derived NS/PCs Keio Univ. (Japan) Subacute SCI | |Safety/efficacy under evaluation; first hiPSC-NS/PC ftrial.

Clinical trial of NS/PC or OPC transplantation in the world
Ogaki et al. Stem Cells Translational Med, 2026
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Retroviral Transduction of 4 genes Neural induction After differentiation
« A Octd/d, Sox2, cyc, KIfd
7 Reprogramming — TR FGF-2 s
Fibroblast iPScell 27 Embryoid iPS-NSC
Low- body

iPS-SNS transplanted animal

r

Okada et al. Stem Cells, 2008; Naka et al. Nature Neuroscience, 2008
Miura et al., Nature Biotech, 2009; Tsuji et al., PNAS, 2010
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From Rare to Common
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Kirkeby et al., Cell Stem Cell, 2025
Carpenter & Ludwig, Stem Cell Reports, 2026
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Beyond Phase 2 trial using PSCs

o NZEIE. FEfEZeeEEFEY o o/bFEI N

S ?iﬁﬁ“,%gaf%m'ﬁ%#é%‘z> B 28

\ i ,‘_'f ) 4 I ”|:|7 \|_7§/L‘;\ :E
ORIGINAL ARTICLE ’ % Q% :%1 27FEEI %li ﬁéo
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Stem Cell-Derived, Fully Differentiated Islets 7‘_&%@ = 7[’1,@& é%@% 4’%% %{Eﬁb =17z,

for Type 1 Diabetes ¢ 7N F—XEBE0BITI, BEFEEMEA > b
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(Limitations)
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Mandai et al. N Engl J Med. 2017. PMID: 28296613
Schweitzer et al. N Engl J Med. 2020. PMID: 32402162

e HLATRE « R—/s~x— M F—HkKipsHifa R b v o
Yoshida et al., Med. 2023. PMID: 36395757

« Hypoimmunogenic iPS #fl f&
Carlsson et al. N Engl J Med. 2025. PMID: 40757665



Hypoimmunogenic iPS #iZ ® pIhH :

Survival of Transplanted Allogeneic Beta Cells with No Immunosuppression
Carlsson et al. N Engl J Med. 2025.

A Flow Cytometry Analyses
The NEW ENGLAND JOURNAL of MEDICINE .
105 105—g 10°
104 10 1044
BRIEF REPORT A ] ]
9 ]
s PP A e i LS .
‘ . JHass ke >
Survival of Transplanted Allogeneic Beta
: : 00102 100 104 108 0 102 100 104 105 00 102 100 104 105
Cells with No Immunosuppression
APC: HLA Class | APC: HLA Class I PerCP: CD47
Per-Ola Carlsson, M.D., Ph.D.,'* Xiaomeng Hu, Ph.D.,’ Hanne Scholz, Ph.D.** B Islet-Cell Phenotypes Generated in UP421
Sofie Ingvast, B.Sc * Torbjérn Lundgren, M.D_, Ph.D_’ Tim Scheoiz, M.D., Ph.D.* i i S
. . isiet cells oubDle-Knockout ce Ha-
Olof Eriksson, Ph.D.,* Per Liss, M.D., Ph.D.* Di Yu, Ph.D.,* Tobias Deuse, M.D.," " " ;
Olle Korsgren, M.D., Ph.D.* and Sonja Schrepfer, M.D., Ph.D.’ i N ITT S e
depletion / \ depletion ol \‘1‘ ™S
HLA I HAT / \
m N \ /] \
SUMMARY P ,“‘{f, /
The need to suppress a patient's immune system after the transplantation of al- |
logeneic cells is associated with wide-ranging side effects. We report the outcomes B
of transplantation of genetically modified allogeneic donor islet cells into a man High CD47 Physiologic levels Varying levels
with long-standing type 1 diabetes. We used clustered regularly interspaced short " of CD47 expression of 47
palindromic repeats (CRISPR)-CRISPR-associated protein 12b (Cas12b) editing and

lentiviral transduction to genetically edit the cells to avoid rejection; the cells were

then transplanted into the participant’s forearm muscle. He did not receive any _ A |

immunosuppressive drugs and, at 12 weeks after transplantation, showed no im- HLA I' I knOCk out + CD47 1@%];—%}%

mune response against the gene-edited cells. C-peptide measurements showed

stable and glucose-responsive insulin secretion. A total of four adverse events oc- - . . P -
curred, none of which were serious or related to the study drug. (Funded by the 'fﬂ L N ﬂ-(‘ :E) Hyp0|mmunogen|c cells& LT D'CEE?E'(‘ I 71:5\ Lyl
Leona M. and Harry B. Helmsley Charitable Trust; EudraCT number, 2023-507988

-19-00; ClinicalTrials.gov number, NCT06239636.)

> > LOGOMIX{L. CiRAfHAA (< HATSF
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Cellino Inc.

iPS:%EHE‘Hi Al-Driven Optical Bioprocess:

ﬁﬁi (: BLj—% * An Autonomous Biomanufacturing
AIO);Em Technology for Autologous iPSC Production
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Best Practices for the Development of
Pluripotent Stem Cell-Derived Cellular
Therapies
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Original Paper

Barry,..Sato, Okano, ...Bharti et al.,
Charting the translational pathway: ISSCR best practices
for the development of PSC-derived therapies.
i Stem Cell Reports. 2026
=2l L0 PMID: 41576937

INTERNATIONAL
SOCIETY FOR
STEM CELL
RESEARCH
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=F= Jacqueline Barry (co-chair), CGT Catapult, UK

g=— Kapil Bharti (co-chair), National Institutes of
Health, USA

= = Ricardo Baptista, SmartCella, Sweden

Melissa Carpenter, Carpenter Consulting, USA

Derek Hei, Kenai Therapeutics, USA

mmmm Ana Hidalgo-Simon, Leiden University Medical
W Center, Netherlands

Deborah Hursh, Hursh Cell Therapy Consulting,
LLC, USA
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‘@, | Jung-Hyun Kim, Ajou University, Korea

Tenneille Ludwig, WiCell Research Institute, USA

@® | Hideyuki Okano, Keio University School of Medicine, Japan

_* John Rasko, Royal Prince Alfred Hospital, Australia

@ | Yoji Sato, National Institute of Health Sciences, Japan

== Glyn Stacey, International Stem Cell Banking Initiative, UK

Clive Svendsen, Cedars Sinai Regenerative Medicine

Institute, USA
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