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OpI1op6¢ BAACTIKWY KUTTAPWYV (Stem cells)

Q¢ BAaoTIKA opifovTal Ta KUTTAPA TTOU €XOUV TNV IKAvOTNTA
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Baoikd XapakTnpioTiKa Twv BAaoTikwv Kuttapwyv (SC)

1. Ta BAAOTIKG KUTTAPA €ival adIa@OPOTToiNTa:
Agv O1a0ETOUV IOTOEIOIKESC KUTTAPIKESC OOUEC TTOU VA ETTITPETTOUV
OUYKEKPIMEVES AEITOUPYIEC.

2. Ta BAACTIKA KUTTOPO UTTOPOUV VO d1aIpouUvVTal KAl VO
QUTOOVOVEWVOVTAI VIO HEYAAQ XPOVIKA OIGCTAMATO
‘Evac apxiko¢ mAnBuouog BAACTIKWV KUTTAPWY UITOPEI va
OwOoel TTOAAQ EKATOUMUPIA KUTTAPWY O KAAAIEPYEIA OTO
EpPyaoTnpio.

3. Ta BAaoTIKA KUTTOPA UTTOPOUV Va d1apopoTToinbouy.
H diadikaoia aurn yiveral uéow EKKPIONS OUCIWV AITO YEITOVIKA
KUTTapa, arrd CNMNAra ToU MIKPOTTEPIBAAAOVTOC, ETA®n UE AAAQ
KUTTApA KTA.
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" A
Mavroduvapo BAACTOKUTTAPO

(Totipotent stem cell)

KUTtTapa pe atrepIopIoTo OUVAUIKO, ITTOPOUV VA dWOOUV YEVEDN OTIG
e eEWOEPMIKEC MEUPBPAVES Kal I0TOUG TOU QVATITUCOOUEVOU EURpPUOU, OTO
g\‘) id10 TO €uPBpPUO Kal o€ GAOUG TOUC WETEUPRPUIKOUC I0TOUG Kal Opyava.

V—

OAoduvauo BAAOTOKUTTAPO
(Pluripotent stem cell)
Eival iIkavd va duwoouv yEveEDn OTOUG TTEPIOCOOTEPOUG 10TOUG TOU
;\) opyaviouou, Ox1 OPwS oTo id10 To £UPRpPUo
(TTX KUTTOPA TNG E0WTEPIKAC KUTTAPIKNS NAOC TNG BAACTOKUOTNG)

’ e o

) N MoAudUvapo BAACTOKUTTOPO

) (Multipotent stem cell)

Ta kUTTAapa auTd divouv yéveon o€ KUTTApPA PE ECEIDIKEUNEVN AsIToupyia
(TTX aupoTToINTIKA BAACTOKUTTOPA)

X
-
A
AlpgotroInTiko V Z

BAACTOKUTTAPO AMAa Tpoyovikd

(Hsc\ BAaoTokUTATPA

Alpotretéhia N€ukd

EpuBpokiTtTapa




Katnyopieg BAACTIKWY KUTTAPWV:
1) EMBpUOVIKA BAAOCTIKA KUTTOPO
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EpuBpuovika BAACTIKA KUTTOPA:
NMnynR atropovwong
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aAAIEPYEIQ KAI ATTOMOVWON EMRPUOVIKWY BAACTIKWYV
KUTTAPWV

» ICM

> Kuttapa
UTTOOTHPIENG

Celis dissociated  “*°/ <@ Iradiated mouse

*ATroIKieg ES cells

Established embryonic stem cell cell cultures
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Embryonic stem (ES) cells:
T1 yTTOPOUV VA KAVOUV

4 ST

Awadopornoinon ”
ES cells

OANOAYNAMA ‘

OAouc Touc TUMouC TwV
€€ELOLKEVEVWV KUTTAPWV




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
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EvAAiIka BAACTIKA KUTTAOPO
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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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Chorion

Pappa Kl & NP Anagnou, 2009
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EuBpuikd BAaoTIKa KUTTOPO
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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



EuBpuikd BAaoTIKA
KUTTOPO

* EupUtepo EvavTi TwV
EVNAIKWYV duvapiIké
dla@opoTroinong

* MeydAo duvapikoé
dlagpopoTroinong

* MpoépxovTtal 6Aol ol
KUTTOPIKOi TUTTOI TOU
avepwITIVOU CWHATOG

* AlagopoTroiouvTal O€
KUTTOPA TOU ICTOU OTTO
TOV OTTOi0 TTPOEPXOVTal

* BpiokovTal o€ peydAo
TTOCO0OTO OTOUG I0TOUG
TTPOEAEUONG KAl N
aTTOMOVWON Kal
EKTTTUEN TOUG Eival
€UKOAN

* MeydAog apiOudg ES
KUTTAPWYV UTTOPOUV Va
KaAAiepynOouv in vitro

* MTropsei va TrpokAnOsi

aTmoppIYn HOOXEUATOS * MAgovéKTnUa autéAoyng

METANOOXEUONG 1
gupeon cupuparou d6Tn
* HOIkoI TTEpIOpIOMOI
(xaTaoTpo®n
BAOOTOKUOTEWV,
ouyKaTdleon 86Tn)

* Xwpig nOikoug
TTEPIOPICHOUG

» Agv TTOpATNPEiITAlI O

OXNMATIONOG
TEPATWHMATWY in vivo

* Tepatwpata in vivo

EvAAika BAaoTiKa
KUTTapO

* Mepropiopévo duvapikd
dla@opoTroinong

» AlagopoTtroiouvTal o€
KUTTOPA TOU 1I0TOU ATTO
TOV OTTOiO TTPOEPXOVTAl

* Ta evhAika BpiockovTal
o€ TTOAU HIKpO TTOCOOTO
OTOUG I0TOUG Kal TTOAAEG
@OpPEG N atropdvwon
Kal EKTTTUSH TOUG gival
OUOKOAN

* MAgovékTna autéAoyng
METApNOOXEUONG

» Xwpig n6ikoug
TTEPIOPICHOUG

» Agv TTOpPATNPEITAI O

oXNHATIONOG
TEPATWHATWY in vivo



Karnyopieg EpBpuovikwy kal EVAAIKwY kal BAaoTokutTtapwv-EI18IKoi AgiKTEG
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Tpo@oekTOdEPUA

ICM CDX2 ,EOMES
AP, CD9, CD30,

CD133, GCTM2,
NANOG, OCT4,
SCF, SOX2, SSEAT,
SSEA3/4, TRA2-54



Autoavavéwon EUBPUOVIKWY BAACTIKWY KUTTAPWYV
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IPS (Induced Pluripotent Stem cells)

IPS: EvijAika KUTTapQA, YEVETIKA ETAVATTPOYPAMUMATIONEVA OE Eva EUPBPUIKO
BAaoTiko oTadIo uE HETAYWYH YOVIOIWV TTOU gival arrapairnTa 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
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Induced pluripotent stem cells (iPS cells)
‘YEVETIKOG EMAVATIPOYPAUUOATIOUOC
= IPOOBONKN CUYKEKPLUEVWV YOVLIOLWV 0TO KUTTOPO
> 0
2WHATIKA KUTTOPA induced pluripotent stem (iPS) cell
uumnepldEpetal oav ES cell

v

Sladopornoinon '
KaAAlEpyeLla Twv iPS cells oto epyaotrplo @ @

OAot ol Suvartot kuttapkol Tumot
MAeovékTnpa: dev xperalovrat Epppual
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IPS yovidia:
*Oct3/4 *Oct3/4
« Sox2 *Sox2
 KIf4 * NANOG
c-Myc *LIN28
Takahashi, K. & Yamanaka, S. Cell Yu J, Vodyanik MA, et al. | Science 2007 6

2006;126:663-676




Induced pluripotent stem cells (iPS cells)
O > 0

[EVETIKOC EMAVOTIPOYPALUATIOUOC pluripotent stem cell
(iPS)

cell from the body (skin)

v

Cartilage §. 7&
Bt v
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Janice Fortune
Doctor

Tomaini Minde
Boy from Tanzania

Father O’Reilly
Catholic priest

Janice is a doctor who treats
people with back problems.
Many of her patients have
damaged their spines in
accidents and cannot walk.
Janice can treat pain, but she
cannot make her patients walk
again. Recently, some of her
patients have travelled abroad
and paid thousands of pounds
for experimental stem cell
treatment. Janice knows that
scientists still have a lot to
learn about stem cells. She is
worried that patients are
paying for treatments that
don’t work, or might even do
them damage. She thinks we
should stop arguing about
whether to use embryos in
research and concentrate on
making sure patients are
given proper advice. After all,
isn't a patient’s life worth more
than a ball of cells?

Tomaini is 12 years old. He
lives in Tanzania, a very poor
country. People he knows are
dying from diseases like
malana and tuberculosis (TB).
Tomaini knows that richer
countries have medicines to
treat these diseases.
Everyone says there is not
enough money to buy
medicine for people in
Tanzania. Tomaini's teacher
told him about expensive stem
cell research. The teacher said
the research might find a cure
for diseases like diabetes or
heart disease. If researchers
could cure these diseases,
they might save some money
in the long run. Patients would
not need to take medicine all
their lives or spend a lot of
time in hospitals if they could
be cured with a simple
operation. Tomaini thinks this
is too far in the future. Itis
more important to save lives
now. Why are they putting so
much money into this new
research when there are not
enough drugs for people in
Tanzania nght now?

Father O'Reilly is a Catholic
priest. He believes that human
life is sacred nght from the
beginning. When a sperm
fertilizes an egg, a life is
created and we must protect it
from that moment on. Father
O'Reilly thinks research on
embryos should not be
allowed at all. Expenments
should only be done on stem
cells from a baby's umbilical
cord blood, or on adult stem
cells. He has also heard that
scientists have discovered
how to tum normal skin cells
into cells that behave just like
embryonic stem cells in the
lab. He hopes this new
discovery will help stop
experiments that use
embryos. The Father knows
there is a lot of suffering in the
world and thinks we should
help people as much as we
can. But he believes that an
embryo is a human life and
nothing can ever make it ight
to end a life.



- Grant Cameron

Scientist

Grant is a scientist. Heis in
charge of one of the top
research teams working on
embryonic stem cells. Grant
often hears people saying that
research on embryos is wrong
because embryos have to be
“killed”. He thinks this kind of
argument is emotional and
unreasonable. The embryos
used in research are at a very
early stage of development.
Each embryoisonly 4 or 5
days old. It is just a ball of
cells. Grant thinks it would be
wrong to stop research on
embryos when it could help us
cure many temble diseases.
He knows that adult stem cells
could also be very useful, but
he believes that embryonic
stem cells are important
because they can form ANY
kind of cell in the body. How
can it be nght to protect a ball
of cells instead of trying to help
millions of people with
diseases like cancer, heart
disease or diabetes?

"

IVF patient

1l =

—————

al

Liz Hopeful has been married
for 5 years. She has a baby
daughter called Lara. She
couldn't get pregnant at first,
so she and her husband had
IVF treatment to have Lara.
They still have 6 embryos left

in cold storage. All of them
have names. At the IVF clinic,
Liz and her husband were
asked if they would like to
donate some of their embryos
to stem cell research. Lizis
horified by the idea that her
embryos could be
expenimented on. She thinks
of them almost like babies that
haven't had a chance to grow
up. She can't understand how
anyone could give their
embryos to scientists for any
kind of experiment. Liz's
husband disagrees with her.
He says that if they do not
donate the embryos to
research, they will be wasted.
They will be frozen and stored
for 5 to 10 years and then
thrown away.

Amanda is a young stem cell
scienfist. She is studying adult
stem cells. She got interested
in stem cells when she heard
how they can be used to save
lives. For example, skin stem
cells are used to grow new
skin for people who have been
very badly bumed. Doctors
take stem cells from a tiny
unbumed part of the patient's
body and use them to grow
new skin in the laboratory. The
patients would die without this
skin, but it is not perfect: it has
no hair or sweat glands.
Amanda wants to solve this
problem. She thinks adult
stem cells will be very useful
for treating other injuries and
diseases too. She knows
another scientist who is
already using adult stem cells
to repair people’s eyes after
accidents. And that's just one
example. Amanda thinks
everyone talks about
embryonic stem cells too
much. Adult stem cells are just

as important.



UTTOL

CD34+
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1. PaIVOTUTTIKOG XOPAKTNPIOHNOS TwV HSCs

CD34+ |/ Thy-1'/ Lin- /c-kit+

ApvnTiKoi AgiKTEG
Lin
Thy-1 (CD90)

O&eTIKOI OEIKTEG
CD34 (sialomucin)
c-kit

Martin-Rendon E & Watt SM. Br J Haematol 2003; 122 ;877
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Cord blood stem cells
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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



MeTaudoyxeuon AIJOTTOINTIKWY BAACTIKWY KUTTAPWYV

OepATTEVUTIKOI
PopEig

Professor Eliane
Gluckman



Baowkot Turol SCs

CD34* MSCs
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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
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- - EGO'IKCXI XOPAKTNPIOTIKA TWV MSCs

OoTo 1

. AvuTtoavavéwon
In vivo
AITOKATAOTAC TOU
AN I0TOU TOU OTTOioU
_ divouv yéveon

Alagpopotroinon

Verfallie CM et al., 2002



*MSC Tnyég

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

[MepidoTeO AUVIOKEC HENPBPAVES

[MepiPepIKO aipa AuvIako uypo

TTOAPOG. ... [MAakouvTaG...




AuvatoTnTa in vivo aToKATACTAONG TOU ICTOU OTOV OTT0io divouv yéveon

Katayuén
KUTTApWV
yia
MEAAOVTIKN

Tévovrag

Verfallie CM et al., 2002
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XPHZH TQN MSCs 2THN EMBIOMHXANIKHZ

:

EpguTteuon poévov KUTTapwy




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



Mapakpivig dpdon
ATTeAEUBEPWON KUTOKIVWYV TTOU ETTIOPOUV OTNV ICTIKN
avayévvnon

*EvepyoTtroinon Twv evooyevwy BAACTIKWY KUTTAPWV
*AVaOoTOAN ATTOTTTWONG
*Avadiaragn 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)

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)

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

3. Reduce hepatocyte apoptosis (83,84)

Marker

1. Inactivate TGF-B1/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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Stem cell Transplant
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Stem cells to organoids:

“a collection of organ-specific cell types that develops from stem cells
or organ progenitors and self-organizes through cell sorting and
spatially restricted lineage commitment in a manner similar to in
vivo.” (Lancaster and Knoblich 2014, 283)



OEPATEIA ME EMBPYONIKA BAAZTIKA KYTTAPA

Oocyte
\ // Fertilized egg

Sperm

morula

. Development

Blastocyst
(64 to 200 cell stage,

\ cross-section)
g trophoblasts

Propagation
in Culture

~heart muscle ce//s

blood

cells
neurons a o
Pluripotent

\é embryonic stem cells

Patient

liver cells

Transplantation

Cells transplanted into patient with
Diabetes, Alzheimers, Parkinson'’s,
spinal cord injury, Lou Gehrig’s Disease,
cancer, cardiovascular disease, .

rheumatoid arthritis, etc. pancreatic Islets cells

intestinal cells
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XPHZH TQN BAAZTIKQN KYTTAPQN 2THN OEPATEIA

Aokipaoia aopalelag
BLoUALKWYV, KUTTAPWV,
TPOLOVTWV

Blotparnelec

Abelodotnon xprong
BLoUALKWY, KUTTAPWV,
TPOLOVIWV

Napaywyn KAwvikwy Eneepyaoia

NPOIOVIWV debopévwy
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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”.




BBMRI-ERIC®

Biobanking and

BioMolecular resources
Research Infrastructure

THE MEMBER STATES OF BBMRI-ERIC

The Members of BBMRI-ERIC are Member States or Intergovernmental Organisations.

Full Members

Kingdom of Belgium Federal Public Planning Service Science Policy (BELSPO)
Czech Republic Ministry of Education (MSMT)
Federal Republic of Germany German Federal Ministry of Education and Research (BMBF)
United Kingdom of Great Medical Research Council (MRC)
Britain and Northern Ireland
i ia Ministry of Education and Research of the Republic of Estonia (MER EF)
Hellenic Republic Biomedical Research Foundation of the Academy of Athens (BRFAA)
French Republic Institute of Health and Medical Research (INSERM)
Italian Republic National Institute of Health (ISS)
Republic of Malta University of Malta (UoM)
Kingdom of the Netherlands The Netherlands Organisation for Health Research and Development
(ZonMW)
Kingdom of Norway Research Council of Norway
Republic of Austria Federal Ministry of Science, Research and Economy (BMWFW)
Republic of Finland Ministry of Education and Culture of the Republic of Finland (OKM)
Kingdom of Sweden Swedish Research Council (SRC)
Observers
Republic of Poland ~ Ministry of Science and Higher Education of the Republic of Poland (MNiSW)
Switzerland Swiss National Science Foundation (SNSF)
Turkey Dokuz Eylul University of Izmir

IARC/WHO International Agency for Research on Cancer/World Health Organization




YNOAOME2

ALQILOTEVEVA KEVTPO ALEPLKAG

Fred H ;
Rr utt(\:rgnsct)n o R Ny Cincinnati Children’s Hospital
esearch Lenter University of Michigan Mhschcal Eantor

Human Applications Lab

University of Wisconsin-Madison Nationwide

Children's

! P

—

» - ! ﬂ) ‘ Memorial Sloan Kettering

|Utah State ULiversity J \ > - Cancer Center

e i
ey S The Children’s Hospital
. | U ]
| ndiana m‘\krslty\ ’L—rf'" S of Philadelphia
UC Davis ~ & Urinvers:ty ofNebraska—Lmdoh/ \, \ l & [J/ '\3-" University of Pennsylvania
,‘ -

}---____ .Umversatyofﬂansas/ /\ !’,//-/

~ 7“‘— — nivers

| Sth _
’ | ool of Medlcme =, : : :
City of Hope <> | t\ l (L \[St e Tl University of North Carolina
Keck Graduate | e, ’. Reseach &a

Institute ‘ ~——Baylor College \ { 5 x

o \ )
of Medicine ) R University of Florida

Marshall University

ouisiana Gene Therapy

p Tulane universit
Research Consortium y

School of Medicine

[
I a 11l d ko A6 BN ANN I8 Y



OEPATEIEXZ ANATENNHTIKHZ

Avayevvntiki
latpikr)/Kuttapik
Oepaneia

Kuttapwkn Oepaneia
He €ykpion FDA-EMA
approval

675,000 stem cell
napaywya/ npotovia

323,000 aoBeveic o€
Oepaneia

Kuttapkn Oeparneia xwpic Eykplon




KAWKEG BAOLGTLKWV KUTTAPWV
Stem cell tourism

O apBuoc SC kAwvikwyv dev eivat cadng ava
TOV KOOUO

>50,000 acBeveic amno HIMA petadepOnkav oe
SC KAWLKEC ektoc HIMA

Emtepfoatikec pebodot
AcBeveic: pioko / mBovo odelog




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




To onUEPIVO £TTITTESO YVWOEWYV OTO TTEDIO TWV BAAOCTIKWY KUTTAPWYV ATTUITEI:




ENINEAO 2MOYAQN I'Ipon'tU)(laK(')
KQAIKOZ 50069 EZAMHNO 20 _ 120

MAOHMATOZz 4 2MNOYAQN
«BIOAOTIA KAl EODAPMOTEZ THZ

TITAOZ MAGHMATOZ  \ | AFENNHTIKHE IATPIKHE»




° - ) EMA pilot offers enhanced
EAAHNIKH ETARIPEIA TE}\EU;ZL; support to academic and non-
e @) FONIAIAKHE ©EPANEIAL KAl ' RICHEEHE Ot
R N RrEN NHTIKH: IHTpl KHZ EMA is launching a pilot to support the
. translation of basic research
@ ’ developmen...
APXIKH ETAIPEIA ~ ENHMEPQZH ~ APAZEIZ ~ MEAH ~ ZYNAEZMOI EMIKOINQNIA )

https://www.generegther.gr/el/



