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Thomson JA et al, “Embryonic stem cell lines derived from human
blastocysts.” Science 1998 Nov 6;282(5391):1145-7.
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s[poéAeuon: ‘EpBpua Tpoepxdueva atod TexvnTh
YOVIJOTToinon, META ATTO ouyKaTABEOT TOU O4TN
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Avarrruén armoikiag EB (3 nuépeg vitro kaAAiépyeiag)



Reubinoff BE et al, “Embryonic stem cell lines from human blastocysts: somatic
differentiation in vitro”, Nat Biotechnol. 2000 Apr; 18 (4): 399-404
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Related Resources

The lines listed below are eligible for use in NIH funded research. Those lines that carry disease-specific mutations are noted as such under the line name.

For guidance regarding applications proposing to use hESC see: NIH Guide Notices NOT-OD-10-020 and NOT-OD-10-029.

Eligible Linesad8Z{in.224 Submissions)

Sorted by:

CellLine
CHB-1

(see details)

CHB-2
(see details)

CHB-3
(see details)

CHB-4
(see details)

NIH Registration Number

Date/Time: 03424‘2022 at 06:13 AM

NIH Registration
Number

(Use for NIH Applications *)

0001 On Hold **

0002 On Hold **

0003 On Hold **

0004

Available for Distribution

Yes

Yes

Yes

Yes

NIH Restrictions?

No

Provider Restrictions?

No

No

No

No

Submitting
Organization

Children’s
Hospital
Corporation

Children's
Hospital
Corporation

Children’s
Hospital
Corporation

Children's
Hospital
Corporation

Approval
Date

12/02/2009

12/02/2009

12/02/2009

12/02/2009

hESC Line Listings:

Lines Eligible for Use
Lines Pending NIH Review
Lines in Draft Status

Lines Not Approved
Summary Data

NIH Form 2890:

Login Page

(Authorization Required)

Stem Cell Information:

NIH Stem Cell Information
Page

RSS Feed:

RSS Data Feed

More Info...

Contact Us:



MpoéAguon euBpuoVvikKwy BAACTOKUTTAPWY

Kpuoouvtnpnuéveg PAOOCTOKUOTEIG TTOU  €XOUV
yovigotroinOei  in  vitro o€ povadeg TEXVNTAG
yovigotroinong kai dwpiovtal yia €PEUVNTIKOUG
OKOTTOUG HJE YPATTTH OUYKATABEON TwV dwPNTWV.

Eocwrtepikn KUTTApIKA Pala TNG BAACTOKUOTNG
— (YOVIMOTIOINKEVO WAPIO 5 TTEPITTOU NUEPWV)




KaAAlepynTikéG péEB0DOI EUBPUOVIKWY BAACTIKWY KUTTAPWV

A)KOTTapa utrooThpigng:
*EpBpuovikol LvoBAAoTEG TTOVTIKOU (Mouse
embryonic fibroblasts)

*AvBpwrvol epfpuovikol tvoBAAoTEC
(human embryonic fibroblasts)

MAEOVEKTNUA: CUVEXAG TTAPAYWYH AUENTIKWY
TIAPOYOVTIWVY ATIO TO KUTTAPLKO UTTOCTPWHO

Ta kUTTapa cuAAEyovTal Kai
avanTuooovTal Ot KataAAnAa
péoa in vitro

B) Mn KuTTapIiKd TPOo@odOoTIKA
UTTOOTPWHOTA:

*Matrigel

*Aapuivivn

*lvovekTivn




KaAAigpynTikég pEBODOI EuBPUOVIKWY BAACTIKWY KUTTAPWYV

*KaAUTEPN TTPOCOPOIWON TOU PUCIOAOYIKOU

3D kaANEPYNTIKEC BOPEC MIKpOTTEPIBAAAOVTOG avaTrTugng Twv ES
*AvaTTuén Twv ES xwpig Tn ouvexn Tapoxn

[ | , .
€CWKUTTAPIWV TTOPAYOVTWV
| hES media, low bFGF | Neural induction media |D|f'ferent|at|on med|a| Differentiation media +RA|
[ Suspension [ Suspension | Matrigel droplet Spinning bioreactor
Day O Day 6 Day 11 Day 15
Embryoid Expanded
bodies Neuroectoderm neuroeplthehum Cerebral tissue

Spinning droplet Stationary
Lancaster MA et al, Nat Protoc. 2014 Oct;9(10):2329-40


https://www.ncbi.nlm.nih.gov/pubmed/25188634

XapaKTnPIoTIKA ENBPUOVIKWY BAACTOKUTTAPpWYV (ES)
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Dongmei L et al, Scientific Reports 5, Article number: 10014 (2015)
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Alagpopotroinon ES
OAodUvaua (Pluripotent)

E¢wdeppa Meo6deppa Ev6odeppa
Aépua ;;;g;:;:g Atlpa

Y
’M Mvevpovag

‘Hrop
Kapbia

Nedpod

Eykédalog

JTopaxL

M naas Branasanags MNaykpeag M
MUeg g .

Ootd \ Evrepo




Indication

Spinal cord injury

Immunotherapy vaccine for lung cancer

E@apuoyég Twv ES oTnv avayevvnTiKA 10TPIKA

12 ém

Geographic atrophy secondary to myopic macular degeneration

Stargardt macular degeneration of retina

Dry macular degeneration of retina

Wet macular degeneration of retina

Diabetes type |

Heart failure

ZUYXPOVEG KAWVIKEG LEAETEG e TN Xprion EB

Cell source

hESC

hESC

hESC

hESC

hESC

hESC

hESC

hESC

Institution

Geron

Asterias

Asterias

Ocata

Ocata

Ocata

Cell Cure Neurosciences

The London Project to Cure Blindness

ViaCyte

APHP

Country

USA

USA

UK

USA

USA

UK

USA

Israel

UK

USA

France

Start date Finish date
October 2010 July 2013
March 2015 June 2018

Not defined Not defined
April 2014 April 2015

July 2012 December 2030
November 2011 December 2015
July 2012 December 2030
April 2015 August 2017
August 2015 October2016
September 2014 August 2017
June 2013 June 2017

Subjects

13

Not defined

Not defined

13

16

13

15

10

40
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Indication

Spinal cord injury

Immunotherapy vaccine for lung cancer

E@apuoyég Twv ES oTnv avayevvnTiKA 10TPIKA

Geographic atrophy secondary to myopic macular degeneration

Stargardt macular degeneration of retina

Acgaliig xprion EB

Dry macular degeneration of retina

!

EUkoAR rpéoBaon pe eAdaxioTn mapéufaon

ZuveXng TTapakoAoubnon Tou oo

XeUUOTOG

Wet macular degeneration of retina

Diabetes type |

Heart failure

Cell source

hESC

hESC

hESC

hESC

hESC

hESC

hESC

hESC

Institution

Geron

Asterias

Asterias

Ocata

Ocata

Ocata

Cell Cure Neurosciences

The London Project to Cure Blindness

ViaCyte

APHP

ZUYXPOVEG KAWVIKEG LEAETEG e TN Xprion EB

Country

USA

USA

UK

USA

USA

UK

USA

Israel

UK

USA

France

Start date

October 2010

March 2015

Not defined

April 2014

July 2012

November 2011

July 2012

April 2015

August 2015

September 2014

June 2013

Finish date

July 2013

June 2018

Not defined

April 2015

December 2030

December 2015

December 2030

August 2017

October2016

August 2017

June 2017

Subjects

13

Not defined

Not defined

13

16

13

15

10

40



E@apuoyég Twv ES oTnv avayevvnTiKA 1ATPIKN

Schwartz SD et al, “Human embryonic stem cell-derived retinal pigment epithelium in patients with
age-related macular degeneration and Stargardt's macular dystrophy: follow-up of two open-label

phase 1/2 studies”, Lancet 2015 Feb 7;385(9967):509-16.

6 months

Opadeg
aocBevwyv:
- - 72% Twv aoBevov
9 aobeveig pe ekpuAion EUQavIoaV:
Qxpag knAidag Tou Stargardt: >18 eTwv *augnon Tou peAdyxpouv
€TTIBNAiou Tou
9 aoBeveic pe ekpUAIoN ap@IBAnaTPoEIdOUG.
wWXPAS KNAIBag Adyw yApavong >55 Twv *aUgnon Tng YeVIKAG Kal
_n_splq)sler,]g épddng 6 months 12 months

- ®




E@apupoyég Twv ES oTnv avayevvnTIKA 10TPIKH

Indication Cell source
Spinal cord injury hESC
Immunotherapy vaccine for lung cancer hESC
Geographic atrophy secondary to myopic macular degeneration hESC
Stargardt macular degeneration of retina hESC
Dry macular degeneration of retina hESC
Wet macular degeneration of retina hESC
Diabetes type | hESC
Heart failure hESC

Institution

Geron

Asterias

Asterias

Ocata

Ocata

Ocata

Cell Cure Neurosciences

The London Project to Cure Blindness

ViaCyte

APHP

Country Start date

USA October 2010
USA March 2015

UK Not defined
USA April 2014

USA July 2012

UK November 2011
USA July 2012

Israel April 2015

UK August 2015
USA September 2014
France June 2013

Finish date

July 2013

June 2018

Not defined

April 2015

December 2030

December 2015

December 2030

August 2017

October 2016

August 2017

June 2017

Subjects

13

Not defined

Not defined

13

16

13

15

10

40



Agulnick AD et al, “Insulin-Producing Endocrine Cells Differentiated In Vitro From Human Embryonic Stem Cells
Function in Macroencapsulation Devices In Vivo”, Stem Cell Transl Med 2015 Oct;4(10):1214-22.

ENCAPTRA (Viacyte Inc)
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E@apupoyég Twv ES oTnv avayevvnTiKA 10TPIKA

Indication Cell source
Spinal cord injury hESC
Immunotherapy vaccine for lung cancer hESC
Geographic atrophy secondary to myopic macular degeneration hESC
Stargardt macular degeneration of retina hESC
Dry macular degeneration of retina hESC
Wet macular degeneration of retina hESC
Diabetes type | hESC
Heart failure hESC

Institution

Geron

Asterias

Asterias

Ocata

Ocata

Ocata

Cell Cure Neurosciences

The London Project to Cure Blindness

ViaCyte

APHP

Country Start date

USA October 2010
USA March 2015

UK Not defined
USA April 2014

USA July 2012

UK November 2011
USA July 2012

Israel April 2015

UK August 2015
USA September 2014
France June 2013

Finish date

July 2013

June 2018

Not defined

April 2015

December 2030

December 2015

December 2030

August 2017

October 2016

August 2017

June 2017

Subjects

13

Not defined

Not defined

13

16

13

15

10

40



EB

Menache P et al, “Human embryonic stem cell-derived cardiac progenitors for severe
heart failure treatment: first clinical case report”, European Heart Journal, Volume 36,

Issue 30, 7 August 2015, Pages 2011-2017

bmp-2
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Kapdiokd poyovikd IVBEC IKpiwpa
KUTTOPO
(isl-1, SSEA-1, 99%)

\ . Cell-loaded fibrin patch
i slid into the pocket
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68 eTwv aoBeving e ocoBapn
KapSIaK AVETTAPKEIX

FGF-RIi

3 yAveg:

= 2 nUaVTIK KAIVIKR BEATIwWON TOU
acBevouc (AsitoupyikdTnTa 0TAdIO |
katd NYHA, kAdoua e€wbnong
apIoTEPNG KOoIAiag 36%)

»ETTaveKKivnNon TNG CUCTAATIKOTNTAG
OTO TTPONYOUMEVWG UTTOKIVNTIKO,
Bepatreupévo TUAMA (EVOEICN UTTEPIIXOU)



EMBPYONIKA BAAZTOKYTTAPA (ES): xapaKTnpIoTIKA/TTAEOVEKTAHOT

@ * [poéAeuon: Kuttapa tng éow otiadag
Jo— ¢ BAactokuotng (ICM)

MAsovekTAMATA:

‘Epppuo

8 kutTdpwv

=|[KavOTNTA AQUTOAVAVEWONG

Epppuovika

phconiimpa sATTEPIOPIOTO UVANIKS £EWOWHATIKOU TTOAATTAQCIOCHOU

=|[kavoTnTa dIAPOPOTIOINONG eX Vivo Kal in vivo 0€ OAa Ta
KUTTApIKG €idn Tou avBpwTTivou Opyaviouou, EKTOG TOU
TTAaKoUvTa (0AodUvapa, pluripotent)



EMBPYONIKA BAAZTOKYTTAPA (ES): MeiovekThparta

MeloveKTANATA:

»YTTapgn Kal KaraoTpoyn euppuou
»AnuIoupyia TEPATWHUATWY Kal OYKWV
=|oTIKI) aoupBaToTnTA
*Nouikd kal n6ika {nTiparta MiBavéc Avoerc:
1. ATroudkpuvon (atreuaigdnrotroinon) Tng HLA TrepIoxng
o1a EB

Torikai H et al, “Toward eliminating HLA class | expression to
generate universal cells from allogeneic donors”, Blood.
2013 Aug 22; 122(8): 1341-13409.

Avarrtugn voukAeaowv (zinc finger nucleases) 1Tou
TTPAYMATOTTOIOUV ETTIAEKTIKI) pEiwon TNG HLA ékppaong



MOavég Avoceig:

2. Anuioupyia autoAoywv ES KUTTARIKWY OEIpWYV, UE TN XProN TTUPNVIKAC UETAQOPAC:

OEPATTEUTIKN KAWVOTTOINON

*  MeTagopd TTupriva CWHATIKOU
KUTTAPOU O€ WAPIO

ATtraiteital 64TpIa TOU wapiou

Ta gpyppuovika BAaocToKUTTOPA
€XOUV TNV TaAUTOTNTA TOU
OWMPATIKOU KUTTAPOU

ATOUIKEG KUTTOAPIKEG OEIPEG

\ / X
Speclfic cell types requited (7 wi
for therapy revintroduced ,.' AN
Into patlont

e T ) \
k — —-j’j Teanstor of coll
Spocitic coll toegg
lypes derlved >
from embryonlc
stem colls

Can wo
achlove clrect

T de-differentiation ?

[ -,

===

Embryonic stom colls , O
girown In culture

Egg and coll fusod

K by electric current
Embryonic stem
celle racovored .

Embryo cullured
for 7 days



MOavég AUoeig

3. Anuioupyia VEVETIKWC TPOTTOTTOINUEVWY BAAOTIKWY KUTTAPWV
(eTayoueva TToAudUuvapa BAaoTokUTTapa, iPSCs)

IPS (Induced Pluripotent Stem cells)

IPS: EvijAIka KUTTapaQ, YEVETIKA ETTAVATTPOYPAUMNATIONEVA O éva EUPPUIKO
BAaoTiko oradio us pyeraywyn yovidiwyv 1ou givai amrapairnra yid Tig
1610TNTES TWV EUPPUOVIKWYV BAAOTIKWY KUTTAPWV

“Adult cells that have been genetically reprogrammed to an embryonic
stem cell-like state by being forced to express genes and factors important

for maintaining the defining properties of embryonic stem cells.”



Dr. Kazutoshi Takahashi, PhD

Induction of Pluripotent Stem Cells (Cell |
from Mouse Embryonic and Adult
Fibroblast Cultures by Defined Factors

Kazutoshi Takahashi' and Shinya Yamanaka'?*
Cell 126, 663-676, August 25, 2006

MEF iPS-MEF4-7

Induction of Pluripotent Stem Cells
from Adult Human Fibroblasts
by Defined Factors

Kazutoshi Takahashi,? Koji Tanabe,! Mari Ohnuki,! Megumi Narita,!-2 Tomoko Ichisaka,1:2 Kiichiro Tomoda,®
and Shinya Yamanakal.2.3.4.*

AvOpwiva iPSCs



Qpiya KUTTAPO peTaTPETTOVTAI in Vitro oe Es KUTTOpPA

AvlpwTTivol Sox2 iPS cells o
IvoBAdoTES c-Myc Autoavavéwon ‘
K|f4 MoAubuvapkotnta

-dox
, I, e > @

Retroviral infection

Takahashi et al. Cell 2007,131:861-872.
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JWHOTLIKA KUTTOPA

\%
o
duced pluripotent stem (iPS) cell
Juunepldepetat oav ES cell

2006

2007

2008

2009

2010 -

Retrovirus [M)*, [Yamanaka')

Retrovirus (H]*, [Yamanaka®); Lentivirus [H), [Thomson’)

- Retrovirus [M), [Jaenisch?)

Dox Lentivirus (M), [Jaenisch')

Dox Lentivirus [H), [Jaenisch)
Transient DNA M), [Yamanaka")
Polycistronic [H and M), [Jaenisch')

Adenovirus (M), [Hochedlinger")

Lentivirus Cre/Lox [H), [Jaenisch®)

Dox piggyBac [H and M), (Nagy®|

Episomal [H], [Thomson®)
rProtein [M), [Ding"); rProtein (H), (Kim®)
Adenovirus [H), [Freed®)

MiniCirlce DNA [H), [Longacre and Wu")

mRNA (H), (Givol®*)
mRNA [H), [Rossi®|

* [M) - mouse model

(H) - human model



NMapdyovTeg yia To oxedlacud
OTPATNYIKAG ETTAVATTPOYPOAMMATIOHNOU

ApXIKOi KUTTOPIKOI TUTTOI MNapdyovreg M£Bodog peTagpopdg
T kUTTOPQ ‘Exppaon/YTrepékppaon KataoToAR: MMLV-peTpoioi
IvoBAdoTeG EuBpuikh avarruén: ATToTTTWON, Adevoloi
KepaTtivokuTtapa OCT4, SOX2,NANOG, UTF1, | KUTTapIKOG KUKAOG, RNA
BAaoTtokUTTOpPO LIN28, SALL4, NR5A2, p53, microRNA, p21 TpaoTroowuaTta
NITTWdOUG 1I0TOU TBXS, EmyeveTikoi Emowpartikoi gpopeig
MeoeyxuuaTiKG ESSRB, DPPA4 PUBUIOTEG: I0TOVEG Mikpd udpia
BAAOCTIKA/OTPWUATIKA [MoAAaTTAQCI00POG KAl OIaKETUAAONG, 1I0TOVEG Mpwrteiveg

KUTTapa

BAaoTIKG KUTTOPO OOOVTIKOU
TTOAQOU

Kuttapa
OM@PAAOTTAOKOUVTIAKOU
aipartog

HmatokUTTapa

KUTtTtapa apviakou uypou
Neupikd BAacTokUTTOPO
MaueTIKG BAACTOKUTTAPO

KUTTAPIKOG KUKAOG:

MYC, KLF4, SV40LT, REM2,
MDM2, cyclin D1
EmyeveTikoi puBuIOTEG:
CHD1, PRC2

AMNAor: BirapAivn C, utrogia,
E-kavtepivn, miR-294

dIueBuAaong, G9a,
DMT1

2NUATOdOTIKA
pootraTmia: TGF-beta,
WNT, ERK-MAPK

Gonzalez F et al, Nature Reviews Genetics 12,

231-242 (2011)




A MpwTéKoAAo dnpioupyiag iIPSCs
etroviral eseeding ny
transduction on feeder picking up

ES medium + bFGF

d30

Kuttapikd utrooTpwpa: SNL KUTTOPIK CEIpA, MITOTIKA QVEVEPYOI
IVOBAGOTEG PE ouveX EKppaon Tou TTapdayovTa LIF



KAAAIEPTEIA TQN iPSCs AINOIKIQN

(o8~

TauTtotroinon

Mnxavikn iAoy Kai
ATTOMOVWOT ATTOIKIWYV

»Kdbe atroikia peta@épetal o€ EeXwpPIoTO TPURAIO.

»Ta TpuBAia gival emoTpwuéva e Matrigel kai pe uAiké mTeSR.

» O1 TTpWTEG AVOKAANIEPYEIES YiVOVTAI UNXAVIKA, EVW OTNV
OUVEXEIQ YivovTal HE EVCUMIKO TPOTTO.

QOO
QOO
®O0O

KaAAiépyeia atToKIWV o€
KATAAANAO KUTTAPIKO
UTTOOTPWHAO



KAAAIEPTEIA TQN iPSCs AMNOIKIQN

KdAAIépSI QATOKIGV OF KaTdAnAo iPSC amroikieg petd amé xpion aAkaAikig
UTTéCTPWHA pwoeataong




KAAAIEPTEIA TQN iPSCs AINOIKIQN

Tpo@odOTIKA KUTTUPIKA UTTOCTPWHATA
"|[voBAGOTEC OEPUATOC

"2 TPWHMATIKA KUTTAPA AITTWwOO0UG 1I0TOU
"AuVIOTIKA €TTIBONAIOKA KUTTAPA

Mn KUTTOPIKG TPO@POSOTIKA UTTOOTPWHATA
=Matrigel

=Laminin
sFibronectin
»Recombinant laminin E8 fragments

2UVOETIKA UAIKA

=Oxygen plasma-etched tissue culture-treated
polystyrene

*Trimethyl ammonium-coated polystyrene
microcarriers

»Calcium alginate hydrogels

»Chitosan and alginate scaffolds

»Polymer scaffolds/poly-D-lysin




XAPAKTHPIZTIKA TQN iPCS

AcgikTeg TTOAUOUVAMIOG

A Human iPS Human fibroblast B
Alexafluor 488 DAPI Merge Negative

Alexa fluor 488

DAPI Negative

Merge

iPS hES hMSC MEF NTC
0CT4

SOX2
KLF4
c-MYC
NANOG
REX1
GDF3

DNM3TB
UTF1
GAPDH

TRA-1-60 Non RT

TRA-1-81

Sangiamsuntorn et al, Virology Journal (2016) 13:59



XAPAKTHPIZTIKA TQN iPCS

MZK EB iPSCs

RNA LLLKPOOUGTOLYLEG CUYKPLTLKOU
yoviSiwpatikoV uBpldiopov (RNA-aCGH)
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XAPAKTHPIZTIKA TQN iPCS

FeveTikKA oTOBEPOTNTA
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XAPAKTHPIZTIKA TQN iPCS

Ailag@opoTroinon in vitro
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NMAPAAEITMA AIAOOPOINOIHZHZ TQN iPSCs o¢ veupikd KUTTOPO

NRI medium ND medium = \
0 7DV @ 21 DIV ==
IMR90-hiPSCs Embryoid bodies Neural precursors Neuronslglia
(EBs) (rosettes)

NI medium l

ND medium ga— =

(2) expansionand  2py
cryopreservation

Neurons/glia

Zagoura D et al, Neurochemistry Int 2017 Jun;106:62-73
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Zagoura D et al, Neurochemistry Int 2017 Jun;106:62-73



EAEIMXOZ NMOAYAYNAMIAZ TQN iPSCs

Awadoponoinon in vivo
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Induced pluripotent stem cells (iPS cells)
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E@apupoyég Twv iPS

Stadopomnoinon

KaAALEpyela twv iPS cells oto epyaotplo @ é
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E@appoyég Twy iPS oTnv avayevvnTiKA 10TPIKA
11 KAIVIKA) HEAETN

iPSCs (6épua aoBevoug)

2014 & 70 etwy, (.P EkUNION wYPAS KNAIBAC
OTITIKO
/ veupo
() KaMiépyeia
' &E j"'f_.v' iPSCs
Masayo Takahashi l , s 3 ‘L
_—_— 1.3x30mm @UAAa KoAayoévou | Metd o6 1 €10¢: )
Alagopotroinon iPSCs pog  pe diagopotroinuéva iPSCs "Agv TTAPOUCIAOTNKE HEiWON TNG
KUTTapa hJEAAyXpouV €TTIONAIOU opacng
au@IBANOTPOEIdOUG "QViXVEUON TWV PETAUOOXEUBEVTWV
KUTTApWV
= ATTOUCIO OXNUATIOUOU OYKOU

Kamao H et al, Stem Cell Reports. 2014
Feb 11; 2(2): 205-218.



Epappoyég Twy iPSC oTnVv avayevvnTtiKng 1I0TPIKNA

NATURE | NEWS < =
Japanese man is first to receive 'reprogrammed'
stem cells from another person
World-first transplant, used to treat macular degeneration, represents a major step forward - X
in movement to create banks of ready-made stem cells. ol &® —— ® o — "
David Cyranoski Kl’JTTGpG 6épHGTOg i PSCS KUTTGpG
= ap@IBAnoTpogIdou
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iPSCs BioTpdredeg

In a medical first, a donor's iPS cells were transformed into retinal cells and transplanted into a patient.



Epappoyég Twy iPSC oTnVv avayevvnTtiKng 1I0TPIKNA
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