KuTTapIiKEG OepaTtreieg — KA|V|K&':§‘I\:I£)\.€T£Q

KaOnyntpia BioAoyiac kai Egappoywv
AvayevvnTikn¢ IarpikAg
s EpvaoTthpio BioAoyiag ¢
il Tarpikh ZxoAR EKTTA

5 M. PoupmreAdkn




APXEFONA/BAAZTIKA AMOMONQZH KAl

XAPAKTHPIZMOZ
REFA KYTTAPQN
2TPATHIIKH
EKTIMHZH THX
OEPATNEYTIKHZ AZIAZ O POAOZ THZ
APXEITONQN BAAZTIKQN NANOTEXNOAOIIAZ £THN
KYTTAPQN ZE ZQIKA ANATIENNHTIKH IATPIKH

NMPOTYMNA AZOENEIQN



Opiopuo6g AvayevvnTtikKAg laTpikig kail Ku

Korttapa:
2WMaTIKE, eVAAIKQ,
EUBpUOVIKA, EMPRPUIKA N
emayopeva (ES, FS, iPS)
Kutrapikég TrpofaBbpideg

>

» Xelpoupyikr) uEBodog

» Xelpoupylka evBéuarta

* BIOUAIKd, vavoUAIKG
IKpIWPATA

* MeTapodoyeuon
opvdﬁ

MeBodoAoyieg
*KutTapikr Oepatreia
*['ovIBIakEG peBBdOUG
*Mopiakr] 1aTpPIK)

> »

AvayevvnTikn latpiki

AvTIKaBI0TA N avatTAnpwvel
avBpwriva KUTTOPA, 1I0TOUG
opyava JE OKOTTO TNV avdakTnon
TNG QUOIOAOYIKN AgITOUpYiag

+ Ala@opad
Avayévvnon opydvou vs
ATtrokatdoTaon opyavou

>

»

H avayévvnon amokaBioTd Tnv
KAVOVIKI doun Kal AsIToupyia Tou

opydvou.

ATtrokaTtdoTaon

H atrokardoTaon €ival pia
TIPOCAPHOYH OTNV ATTWAEIN
TNG KAVOVIKNAG HACAG IOTWV I
opyavwyv

>
*

Avayévvnon

H diadikacia e TV oTToia o
KATEOTPAUMEVOG I0TOG
avTikabioTaral atrd Tov
TTOAAQTTAQOI O TWV un
KATEOTPOY &e1dIkeupEvwy
KUTTApWV

Mason and Dunhill, 2008 Future Med



KYPIA EPEYNHTIKA MNEAIA 2THN KYTTAPIKH OEPATIEIA

AYZHTI
NMAPAIO

’ SYNOHKEE

KAAAIEPTEIAZ



NMPOHIMENE2 OEPATIEIE2
Advanced Therapeutic Medicinal Products (ATMPs)
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ZWVTOVO OWUOTLKA

Metadopa kuTtapa, autoAoya, XEPLOUOUG YL
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YNOAEIrMA KYTTAPIKHZ OEPANMEIAZ

AQPn Kuttdpwv Lotou




2YNAYAZMOZ KYTTAPIKHZ KAI FTONIAIAKHZ OEPAMEIAZ

Enavanpoypoplotioog

> OAoduvapa
V  BAaotika KUtTOpa

AlopBwpéva KUTTOPA
\

Awadoponoinon
A

* Mstadopd yovidiou
® [evetikn 6L0pOwon




YMNOAEIrMA MHXANIKHZ IXTQN

BlodpaoTtikol mopayovTec
7o) OO.O S—

BAaoTikd KUTTOPOL

Ex vivo » e f |
EKTITU :
— n Endutevon

3D kplwpa LLOOXEULOTOC




TA 2TAAIA THZ METAO®PAXTIKHEZ EPEYNAZ NPOZ THN KYTTAPIKH OEPAMEIA
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l?aolKn Metadpaorkn MPOKAWLKI] ddon | ddon I ®don I
EpPELVA ¢peuva AL

e JuAloyn dedopévwv aodaAeiag

e JtaBepn xpnpoatoddotnon yia anodpuyn mnavcewv

e  XpnUatodOTnoN O€ MEPLOXEC LE EUMOSLA TTPOG TNV KALVIKA

e Anploupyia opadwv epyalopevwv mapaAAnAa napd dtadoxika



BA2IKH EPEYNA



"

BAaoTika kKUTTOpO (Stem cells)

Q¢ BAaoTIKA opilovTal Ta KUTTAPA TTOU £XOUV TNV




Baoikd XapakTnpioTiKa Twv BAaocTikwv Kuttapwyv (SC)

SC

o

Ec1dikeupévo

SC

KUTTOpPO

x(\\'Y/ Wy .

1. Adia@opoTroinTa

2. AutToavavewvovTal

3. MTTOpOUV KATW ATTO
KATAGAANAEG ouvOnkKkeg
va diagopoTtroinfouyv
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Katnyopieg BAACTIKWY KUTTAPWV:
1) EMBpUOVIKA BAAOCTIKA KUTTOPO



" A
EupPpuovika BAaoTiKa KUTTOPA:

[nyn amouovwong
BAaotokUoTtn
Eowtepka KUTTAPOQ
= ‘e0WTEPLKA KUTTAPLKA pala’ OPETTLKO UALKO
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, , ~_Invitro kaAALEpyELa
ES cells amo tnv ecwtepikn kuttaplkn pala

Kottopa e€wteplkn¢ otolfadac
= ‘tpodoektodepua’

OANOAYNAMA
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KaAMEpyEla Kal QTTOMOVWON EMRPUOVIKWY BAACTIKWY KUTTAPWV

» ICM

> Kuttapa
UTTOOTHPIENG

Cells dissociated =@ D Iradiated mouse

*ATroIKieg ES cells

Established embryonic stem cell cell cultures
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EuBpuovika BAACTIKA KUTTOPA:

[Toleg BUVATOTNTEG EXOUV;, ﬁ

dEpua

LA AL el el el el oed el o el o]o

EuBpuovika BAaoTikd KUTTAPO

VEUPWVEC

Alpa



EpuBpuovika BAACTIKA KUTTOPO

Ta euBpuoVvikd BAOACTIKG KUTTUPO:
» [Ipoépyovral amo éuppuo

» 2UYKEKpPIMEVA ATTo EuRpua Tou Exouv yoviuoTtroinOcsi in vitro og povadeg
TEXVNTHC YoVIUOTToinong Kai dwpidovral yia EpEUVNTIKOUC OKOTTOUG JUE
YPATITH) OCUYKATABEON TWV OWPNTWV.

» Asv Tpoépyovral amo wWOoKUTTApA TToU EXOUV YOVINOTTOINOEi o€ yuvalKEio
owpa.

» Ta suBpuovika BAAOCTIKA KUTTAPA TTPOEPXOVTIAI ATTO THV EOWTEPIKN
Kurrapikn pala rn¢ BAaorokuorng
(yoviuorroinuévo wapio 5 mmepitrou nUEPWY)



KaTtnyopieg BAACTIKWY KUTTAPWYV:
2) EvNAiIka BAAOTIKA KUTTOPO



EvNAika BAAOTIKO KUTTOPA:
[Tou Ta BpiocKoUuuE?

opBAAUOC gyKEPaog

6épua\ LOLOTOC

OPXELG

/ Mu€eAOG Twv 00TWV

HUG



EvnAika BAAOTIKO KUTTOPA:
T1 yTTOPOUV VA KAVOUV

ALLOTIOLNTLKA S (EZ -

BAaoTika KUTTOPO Aladopornoinon

MuéAocC ooTwv

Movo e€eldilkevpéva KUTTOPO
alpaToc :

MOAYAYNAMA epuOpPA, AEUKOKUTTOPA, OLLOTIETAALL



EvAAika BAAOTIKA KUTTOPO

Ta EvAaAika BAACTIKA KUTTOPQO:

*Adlapoporrointa kurrapa mou Bpiokovral NeTaéu SIAPOPOTTOINHEVWV
KUTTApwV oTou¢ 81deopoucs IOTOUS 1) opyava

*2KOTTO £XYOUV va o1arnpouyV Kal va ariroKkabioTouv TovV IoTO aIro ToV OTroio
mpoépyovrai



3. BAAOoTIKG KUTTOPA EMRPUIKWY ICTWV
(fetal stem cells- ey puika)
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BAaoTika KUTTAOpO EUBPUIKWY 1I0TWYV (fetal stem

cells): lNMovu BpiokovTai?
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Néeg TTNYEG BAACTIKWY KUTTAPWYV EURPUIKWY ICTWV :
2& TTo10 avaTrTUSIOKO oTAdIO BpicKkovTal?

Fetal stem cells

Embryonic | [ Adult Progenitor cell

. . stem cell
stem cell Amniotic fluid  Wharton’s jelly Placenta  Amniotic membrane

- .

Pluripotent Pluripotent — multipotent? Multipotent === Unipotent
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Blastocyst S
cavity

Hypoblast . -

Epiblast N ™
Amniotic

c.w'y . . -

Amnloblast e .

Amniotic fluid

Amnion Decidua basalis
Chorion

Pappa Kl & NP Anagnou, 2009



EuBpvuikd BAaoTika Kuttapa

‘[TpoépyovrTal €iTe ATTO TO EUPPUO R ATTO UTTOOTNPIKTIKEG ESWEMPBPUIKEG
OOolEGg

*aTTOTEAOUV 10AVIKOUG TUTTOUG KUTTAPWYV YIO TV AVAYEVVNTIKA 1ATPIKA,
OI10TI:

Qeival eUkoAa TTpooBacipa,

Qepgavidouv upnAd TTooooTd TTOAAATTAQCI0OHOU,

dev oxnuarti{ouv TepATWHATA

dev TTapoucialouv nBika nTApaTta, OTTWG Ta EYPPUOVIKA BAACTIKA
KUTTOpPO

Ta A&ITOUPYIKA XOPOKTNPIOTIKA TOUG OEiXVOuV OTI AVTITIPOCWITTEUOUV
EVOIANEOOUG TUTTOUG KUTTAPWYV METASU EMBPUOVIKWY KAl TO EVAAIKWV
BAAOTIKWYV KUTTAPWV



H ENNOIA THZ OQAEAEL (NICHE) TQN BAAZTIKQON KYTTAPQN

TTPWHATIKG KUTTAPQ Kuttapikég Tpofadpuideg

AiloAuToi
TAPAYOVTEG
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Neupwvag = 00 O Taplyovreg
@O@— BAQOTIKO KUTTAPO
/ |
Aopikn Tpo@IkN Totmroypa@Iki ®uaoioloyika

urooTNpIEn | | UTTOOTAPISN gvnuépwon ofuaTa




KaBopioudg TG TUXNG TOU BAACTIKOU KUTTAPOU

AiaAuToi TTapdyovTeg BioUAikda Mnxavikég mEEIC
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IPS (Induced Pluripotent Stem cells)

IPS: EvijAika KUTTAQpQA, YEVETIKA ETAVATTPOYPAMUMATIONEVA OE Evd EUPBPUIKO
BAaoTiko oradio pe ueTaywyn yovidlwyv 1mou gival arapairnta yid 1ic
I010TNTEC TWV EUBPUOVIKWV BAAOCTIKWY 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.” Gurdon Yamanaka

''''''''''''



Induced pluripotent stem cells (iPS cells)

‘VEVETLKOC ETIOVATIPOYPOUUATIOMOC
= TPOCONKN CUYKEKPLUEVWY YOVIOLWV 0TO KUTTOPO

> 0
2WpaTtika Kuttapo induced pluripotent stem (iPS) cell
Yuurnepldpepetal oav ES cell

v

Sladopornoinon '
KaAAlEpyeLla Twv iPS cells oto epyaotrplo @ C?

OAot ol Suvartot kuttapkol Tumot
MAeovékTnpa: dev xperalovrat Epppual



M£BOOOG eTTAVATTPOYPOAMMATIOMOU

Method Lentiviral Sendai viral mRNA Episomal
[ =
Overview of
Workflow
]
Clinical
Utility




Induced pluripotent stem cells (iPS cells)
O > 0

[EVETIKOC EMAVOTIPOYPALUATIOUOC pluripotent stem cell
(iPS)

cell from the body (skin)




2TPATNYIKEG YIO TNV EKTINNOT TOU OEPpATTEUTIKOU OUVAMIKOU
TWV BAACTIKWYV KUTTAPWV

5. ZwIKA TTpOTUTIa

’ avOpwWTTIVWV
g;oﬁingé\)\n)\G QOBEVEILV
. OepATTEUTIKO
ATTOTEAEC A
3. Mopiakog
XOapaKTNPIoUOS/ |

vitro doKIuaagieg

] 1. Aedopéva aoBevwv
2. EmTuxng

ATTOMOVWON



[MPO-KAINIKA INMPOTYNA
KAINIKEZ EOAPMOIEZ



EviAika BAaoTika kKUTTapa Tou MugAou

AipotroinTikda
BAaoTokUTTOpPO
(HSCs)

/Kunapo

Z'rpwpa . /. ‘Uprpay:
| 9 6\'

© 2001 Toreso Winslow. Lydia Kibisk
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CD34+




1. PaIVOTUTTIKOG XOPOAKTNPIONOS TwV HSCs

CD34+

ApvnTikoi A&iKTEG
= Lin
= Thy-1 (CD90)

OeTIKOI OEIKTEG

o CD34 (sialomucin)
s . = c-kit

Martin-Rendon E & Watt SM. Br J Haematol 2003; 122 ;877



Cord blood stem cells

A5

<

Platelets @ “

:
:




A€ITOUPYIKA XOPOAKTNPIOTIKA TwV HSCs

= Metapoéoyxeuon hHSCs o0& aoOeveic MPE  AIMATOAOYIKEG
TTOBNOEIG ) YEVETIKA TTPpOKOaBOpIoNEVEG aoBEvEIEG (1968).

= ATTOKOTACTOON QIMOTTOINONG O AVOOOKATECTOANEVA HOVEAQ
TTOVTIKWYV [severe combined immunodefficient (SCID) mice]

non-obese diabetic (NOD/SCID)
beige-nude-SCID (bnx)
Rag-1-deficient/NOD
nude/NOD/SCID

B2-microglobulin deficient NOD/SCID

Martin-Rendon E & Watt SM. Br J Haematol 2003; 122 ;877



MeTaudoyxeuon AIJOTTOINTIKWY BAACTIKWY KUTTAPWYV

} OepATTEUTIKOI
PopEig




Hematopoietic Reconstitution in a Patient with Fanconi's Anemia by Means of Umbilical-Cord
Blood from an HLA-Identical Sibling

Eliane Gluckman, M.D., Hal E. Broxmeyer, Ph.D., Arleen D. Auerbach, Ph.D., Henry S. Friedman, M.D., Gordon W.
Douglas, M.D., Agnées Devergie, M.D., Hélene Esperou, M.D., Dominique Thierry, Ph.D., Gérard Socie, M.D., Pierre

Lehn, M.D., Scott Cooper, B.S., Denis English, Ph.D., Joanne Kurtzberg, M.D., Judith Bard, and Edward A. Boyse, M.D.,
F.R.S.

N EnglJ Med 1989; 321:1174-1178 October 26, 1989

Professor Eliane
Gluckman
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XIHOTIOINTIKC) | ;
V KUTT&PWV

In vivo €1TIAOYT) TWV
QIUOTTOINTIKWV
BAOOTIKWV KUTTAPWV

KitTapa
CD34*

MuUgAOU
/ 00TWV

KiTtTapa
iPS

!

Kivnromoinon
BAAOTIKWYV
OaAlacoalpikog acdeving KUTTApWV

aipaTog —

6. AoTeAcOopTIKY) [
Oepameia

2

* 2100€POTNTO
* loTIkn €&e1dikeuon
* YWnAOg TiTAOG

. MeTaywyn pe AevTiiké dopéa

* Movwpévog

3. Ex vivo Xelpiopoi TwV KUTTGpwV Yix ThV BeATiwon

NG uswvwvr']q KAI TNG 8|J(pl'lT8UOT|Q

* ExTUéN KO TTOAAQTTAQGIOONOG

» Kuttapikoi

TTAPAYOVTEG

* EVOANOKTIKEG YAUKOTTPWTEIVEG

5. Tekunpinwon

EMTUXOUC
SOKIMAGC
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Meosgyxupatikad BAaoTika/ ZrpwpaTtika Kuttapa (MSCs)

“MecEYXUMATIKOG”

¥

XaAapOg ouvOoETIKOG I0TOG TOU EUBpUOU

Etepoyevig NANOuouog MoAuduvapwy
Kuttdpwv
NMpogpxdpeva atrd To NECODEPHA

? Self renewal

(e

Mp6dpopuo
KUTTOPO



Ailag@opoTtroinon

NTTATIKA

MeoeyxupaTikd BAaoTikG KUTTOPO

In vivo OepaTTEUTIKEG
EQPAPMOYEG



1016TNTEC TTOU TrPETTElI VA TTANpOoUV Ta MSCs

(EkTrTUEN TWV KUTTAPWY XWPIG aTTWAEIO TOU SUVAMIKOU dI0POPOTTOINCNG TOU

OeTIKOI OEIKTEG ApvnTikoi
(295% +) OcikTEG (S2%+)

CD45

CD34

CD14 or CD11b
CD79a or CD19
HLA-DR




*MSC Tnyég

MueAGC TwWV O0OTWYV Op@aAIog Awpog
AITTWONG 10TOG Wharton jelly

[MepidoTeO AUVIOKEC HENPBPAVES

[MepiPepIKO aipa AuvIako uypo

[TOAQOG 0OOVTWY [MAakouvTag




Sympathetic
nerve

Aspirate site

Non-myelinating
Schwann cell

Mesenchymal
stromal cell

Lymphoid progenitor

SCF,
CXCL12

Indirect
factors

Sinusoid or other
CAR cell blood vessel

Osteoblast
Endothelial Needle extends into

bone marrow
Mesenchymal stromal cell cell Kids Health Info

osteolineage progenitors RCH Mel

Osteoclast

Macrophage
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Epicardial
adipose tissue

Subcutaneous
adipose tissue
|

et

\? n,-,,,a
i

i Visceral

| sdoetue MSCs  AIrwdn KUTTOPA

o *NTTRdng 19766

* low-morbidity extraction (through liposuction)
* high yield (5,000 CFUs per gram of extracted material)



Umbilical cord blood

Perivascular Umbilical vein

endothelium

Intravascular

Subamnion

Amnion

“Wharton jelly
*Ou@dAioc Awpoc



Umbilical Placenta

cord

Uterine
wall

I\ [
Normal placenta

Placenta MSCs
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Fukuchi et al, Stem cells 2004



Decidua basalis
Amnion

Chorion

Decidua parietalis

Myometrium

Adipocytes
(oil'red o staining)

5

Hepatocytes
(LDL uptake)

AF-MSCs

Cumulative Population
Doublings

Population doublings

60

(24
o
1

P1

@ AF-MSCs
B BM-MSCs

P2 P3 P4 P5 P6 P7 P8 P9
Passage

“AHYIKO Uypod

Roublakis et al, Stem cells Dev 2007




IKPIQMATA — MHXANIKH IZTQN



“Scientists investigate that which already is:
Engineers create that which has never been”
Albert Einstein



AMNOAEI=H THZ in vivo AIAOOPOIIOIHZHZ TQN MSCs ToU auviakou uypou
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De Coppi et al , 2007, Nature Biotech



Nanoparticle incorporated
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Microsphere

Hydrogels

3D Bioprinted

Decellularized

Unnikrishnan et Front. Oncol., 20



Joint Loading

Physiologic loading
stimulation is replicated by
bioreactors such as dynamic
compressive loaders

Spatial and Temporal Mechanical

and Electrochemical Events Cell Biosynthesis
Loading cues elicit mechanical and Mechanosensitive molecules
electrochemical changes (stress/strain, and cellular components
hydrodynamic pressure, osmotic pressure) that modulate cellular biosynthetic
directly act on the cells of the tissue activity

Tissue Maturation Tissue Formation

Developing constructs exposed Extracellular matrix (e.g.
to additional physiologic loading proteoglycan and collagen
experience stimulation differently networks) organization is
as maturity is reached based on elaborated, imparting function to
matrix composition the developing tissue

Tan et al Stem Cells Transl Med. 2017 Apr;6(4):1295-1303.



Clinical therapies
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Autologous chondrocyte
implantation

@ BMC

Lesion

MSC-based therapies

@ Inducing factor

+Inducing factors
+Scaffold

® Bloodscab « MSC ¢ Chondrocyte {77 Scaffold

Hanxiang et al, Journal of Tissue Engineering 20.



2YMBOAH TH2 NANOTEXNOAOTrIAZ

‘E€untva BloUALKA :

*Broanoitkodopnopa €untva BLoUALKA pe BLodPaOTIKEC EMLPAVELEC KOl EAEYXOUEVOUG
pLOHOUC amolkodopunone

*BLoUALKA TTOU EvEPYOTIOLOUV YOVISLAL ELOLKA OXESLOOMEVA YL CUYKEKPLUEVEC OLOOEVELEG
* EUTIVAL LKPLWMOTA LE EAEYXOMEVN SO YLD LNXOVLKE LOTWV

*AELTOUPYLKEC BLOMLUNTIKEC HEUBPAVEC OL OTIOLEC MLUOUVTAL TLC KUTTOPLKEG LEMBPAVEG

sTEXVOAOYia altcOnTipwv yLa tTnv anotipnon tng EVOWHATWOoNG Kot AELTOUPYLKOTNTOC TWV
ENPUTEVHATWV

*aLoONTAPEG yLa TNV aKPLBR EVEPYOTIOLNON YOVISLWV Kal TOV EAEYXO TNG AVATTTUENG TWV
KUTTAPWV KOl TWV LOTWV

*£AEyX0C TNC acvpfatdtntac HeTtall dOTN Kat MoPAaARTTN

*vavo-opyavwon BLoUALKwWVY rov SLeyeipouv TNV e§wKUTTAPLKA HEUBPAVN TWV LOTWV



AvooopUBUIOTIKEG 1010TNTES TWV MSCs



Neutrophils NK cells

* Apoptosis inhibition

* Reduction of tissue mobilization MSCs «  Activation inhibition

* Reduction of neutrophils binding to «  Decrease of cytotoxic activity
the vascular endothelium

» Stimulation of cytokines secretion

Lymphocytes
Macrophages ‘ Y 2.
o of
r / H O <
S

* Inhibition of proliferation

* Decrease of proinflammatory cytokines synthesis

* Increase of anti-inflammatory cytokines production

* Increase of regulatory T-lymphocytes percentage

* Reduction of immunoglobulin synthesis

» Differentiation to plasmocytes inhibition

* Decreased expression of chemokines and their
receptors

in vitro migration stimulation

Mobilization to the injury area

Activation of immunomodulatory functions
M1 to M2 conversion

*  Limitation of degranulation
*  Reduction of chemotaxis

* Reduction of tissue mobilization
* Maturation inhibition

Andrezejewska et al, Stem Cells (20



NMAPAKPINHZ APAZH KYTTAPQN



Mapakpivig dpdon

ATTEAEUBEPWON KUTOKIVWYV TTOU ETTIOPOUV OTNV ICTIKN

avayévvnon

*EvepyoTtroinon Twv evooyevwy BAACTIKWY KUTTAPWV

*AVaOoTOARN ATTOTTTWONG

*Avadidarain ECM

Factors affecting secretion of exosomes (53, 54)
1. Hypoxia
2. Inflammatory stimuli a "?
3. Stress
4. Intracellular calcium

Drug store (Caplan’s term)

Cardiovascular disease

1. Reduce infarct size (32, 65, 67, 68)
2. Enhance tissue repair (32)

3. Increase angiogenesis (54,66)

Marker

1. phosphorylated-Akt and
phosphorylated-GSK-3§ (65)

2. miR-22 targeting Mecp2 (68)

3. miR-221 targets PUMA (69)

Cutaneous wound healing

1. Increase re-epithelialization (91)

2. Inhibit apoptosis of skin cells (91)

3. Promote proliferation of skin cells (91)

Marker

1. Wnt4 activate B-catenin signalling
(91)

Acute kidney injury

1. Tubuloepithelial regeneration (63,77,
79)

2. Reduce tubular cell apoptosis (77,78)

3. Reduce fibrosis (76)

4. Reduce tubular atrophy (76)

Marker

1. EV-associated mRNA (63)

2. Insulin-like growth factor-1
receptor (79)

Liver injury

1. Hepatocyte regeneration (85)

2. Inhibit liver fibrosis (84)

3. Reduce hepatocyte apoptosis (83,84)

Marker

1. Inactivate TGF-f1/Smad
signaling pathway (84)

2. Induce IL-6/STAT3 pathway
(85)

Lung injury

1. Reduce lung edema (86, 89)

2. Reduce inflammation (86)

3. Improve pulmonary hypertension (90)
4. Improve ventricular hypertrophy (90)

5. Improve lung vascular remodelling (90)

Marker

1. miR-204 (90)

2. miR-17 targets STAT3 (90)

3. keratinocyte growth factor
(86)

Rani et al Mol Ther, 2015
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Ekkpitwpa Twv MSCs
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Cell proliferation
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Differentiation

Angiogenesis
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Immunosuppression
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Antifibrosis
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]
Anti-apoptosis

Daniel Z. Sun, et al Nature Reviews Urology (2019)
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B) Clinical trials classified by medical specialty-disease category

Medical specialty Number of CT

Musculoskeletal 212
Neurology 163
Pneumology * 117
Immunology 73
Cardiology 63
Heptatology 50
Endocrinology 48
Reproduction 33
Oncology 27
Dermatology 30
Nephrology 27
Gastroenterology 26
Opthalmology 15
Anal Disorders 14
Aging 7
Urology 6
Hematology 6
Psychiatry 4
HIV 2
Other 91
Total 1014

*COVID-19 (65)

m Musculoske letal

m Neurology

® Pneumology *
COVID-19

» Immunology

m Cardiology

m Heptatology

m Endocrinology

m Reproduction

m Oncology

m Dermatology

m Nephrology

m Gastroenterology

m Opthalmology




C________________________________________________________________________________________________________________]
Table 2. MSC products that have recelved regulatory approval.

Name MSC type Indication Country of approval (year) Company
Alofisel Human AT-MSC Complex perianal fistulas in Europe (2018) TiGenix NV/Takeda
cD

Prochymal HumanBMMSC @HD Canada (012) Osiris TherapeuticsInc/
(remestemcel-L) New Zealand (2012) Mesoblast Ltd.
TemcellHSlnj ..................................... HumanBM-MSC ..................... GvHDJapan oorey JCRPhan'naceutlcals ..........
Queencel '| ............................................... HumanAT-MSC ................................ Sch utaneo us tlssuedefects ...................... SouthKorea(zolo) ............................. Anterogen Co . Ltd ............
Cupistem HumanAT-MSC Coohn'sfistula SouthKorea (2012) AnterogenCo.ltd
Neuronata-R ........................................ HumanBM-MSC ..................... Amsiophic |atera|sc|eros|s ....................... South Korea 0014 Corestemlnc .................
C amstem ............................................... H umanUC-MSC ..................................... Kneeamcular ca m Iage ............................ southKorea(zmz) ............................... M edlpost coLtd .............

defects
Stem"ac ................................................ HumanBM-Msc ........................................... S p|na|cord|njuryjapan(20‘|8) ........................................... N|proCorp ...................
Stempeucel .......................................... Hu man BM -MSC ..................... . I|mb|schem|a ...................................... | .r.idia 0016 StempeutlcsResearchPVT
C ellgram-AM| ...................................... Hu man BM-MSC ................................................... Ac Ute Ml ......................................... South Korea(zon) .............................. P harm |ce|| C oLtd ............
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Propmgy\' Drug- Ioaded DN A/_)‘%m Onco@:\‘
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egse o:go. L b ... Released virus
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cell macrophage T cell repair
| | J
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Levy et al., Sci. Adv. 2020



OEPATIEIA ME EMBPYONIKA BAAZTIKA KYTTAPA
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E@apupoyég Twv iPS
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(emdI6pBwon IPSCs aobevoug) MEAETN TOEIKOTNTAG QAPUAKWY
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E@appoyég Twy iPS oTnv avayevvnTiKA 10TPIKA
11 KAIVIKA) HEAETN

iPSCs (d¢pua aoBevoug)

2014 N B 70 eTwy, Q Ek@UAIoN wxpdg KNAIBAG
- OTITIKO |
/ veUpo
KaAAiépyela
iPSCs /
4, _
Masayo Takahashi o v
1.3x30mm @UAAa koAAaydvou | Metd atrd 1 Etog: )
Alagopotroinon iPSCs pog e diagopotroinuéva iPSCs "Agv TTAPOUCIAOTNKE HEiWON TNG
KUTTOpa peAdyxpouv 1miBnAiou opacng
au@IBANCTPOEIBOUG =QVIXVEUON TWV PJETANOOXEUBEVTWV
KUTTApWV
= ATTOUCIO OXNUATIOUOU OYKOU

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



Epappoyég Twyv iPSC oTnVv avayevvnTtiKi 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 -

in movement to create banks of ready-made stem cells. o & — . ) | , | —— —

e ; : ' Kitrapa

Vi Kdtrapa depparog 1PSCs a |B£ oTpPOEIdOU
28 March 2017 (OUHBGTOU 6(').".]) ”(p rI g

@, Rights & Permissions
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?

AMoyevAg petapooyxeuon iPSCs 4

v

iPSCs BioTpdredeg

Thomas Deerinck, NCANR/SPL

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



Epappoyég Twyv iPSC oTnVv avayevvnTtiKi 1I0TPIKNA
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VIO KU OLOWV NOTOOTOO OTOU

APLOLOG KUTTAPWV

Mé&Boboc¢ amopdvwong

Avvopiko dtadopormoinong ETITUXnC amoKataotoon

Avayevvntikn latpilki Ko
Kuttapikn Oepaneia



E=ATOMIKEYMENA IN VITRO KAI IN VIVO MONTEAA KAPKINOY
2THN KETEYOYNZzH THZ IATPIKHZ AKPIBEIAZ

Opyavidia

Cancer Discovery 2017;7:462
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YT[OSO pég *  PuBpioTikég diatdéeig

Eupeia kAIvik atrodoxi



XPHZH TQN BAAZTIKQN KYTTAPQN 2THN OEPATEIA

Aokipaoia aopalelag
BLoUALKWYV, KUTTAPWV,
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Evpwnaikn Epguvntiki Ymodoun Blotpamnelwyv (Biobanking and
Biomolecular Resources Research Infrastructure, BBMRI- EU)

Aiktuo Blotpanelwv otnv E.E. mou otoxevel va BonbnoeL tnv
nPOcPoon TWV EVPWTALWY EPELVNTWY OE LOTOUC Kol Selypata

— aéloAoynon vnod<oswv epyacioc

— Avarttuén deparmneiwv Ko SL1ayvwoTiIKwY EAEYXWV
— AvabBaduion tn¢ napoxnc vyeiag

— Eupaon otnv “séarouikevpuévn iatpikn”.




2Q2TH NMPAKTIKH KAINIKQN

Baoelg 6edopevwy OAwv Twv acBevwyv

Xpnion npwWToKOAAWV ONUOGCLEUMEVWV KALVLKWV
SOKLUWV

Follow up acBsvwv

GMP (Good-manufacturing-practice)
EYKOTOOTAOELC YL TNV TIPOETOLLACLOL KUTTAPWV

KAWVIKN €pEuva OTNV XpPNon, EKmTuén
BlwolpuotnTa Kol amopovwon Twy KUTTApwV

A€LoTtolnon TWV AIMOTEAECUATWY




