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TUIM KJIETOK 3MBPUOHAJIbHbIE B3POC/IbIE CTBOJIOBbIE UMK
CTBOJIOBbIE K/IETKU KNETKU

ComaTnyeckme K/eTku

I lNMpoucxoxxpgeHue

KneTtkun nepenporpaMmmmpoBaHHbIE B
NONYYEHUE . . MynbTUNOTEHTHbIE KNeTKN pPenporp P
BHYTPEHHEW KNETOYHOM MacChl . ambpuoHanbHble
M3 TKAaHEWN B3POC/IOro YeaoBeKa
6nacrtoumcra NJIOPUNOTEHTHbIE CTBOJ1OBbIE
KNEeTKU

CAMOOBHOBJ/NEHUE BbicoKoe OrpaHunyeHHOe BbicoKkoe
NMOTEHTHOCTb MNnropmnoTeHTHOCTb MynbTUNOTEHTHOCTb [ntopMNOTEHTHOCTL

OrpanuseHHtble MMM MoxeT anddepeHumpoBaTbcA
anddepeHUMpPOBKM A bERRP

B K/IETKM KaXKA0ro u3
(B pamKax ogHoro

JINCTKOB TpEeX 3apoabliweBbiX TNCTKOB
3apoAblieBoro I'IVICTKa)

MoxkeT gndPpepeHumpoBaTbCca
Ha KNeTKM Tpex 3apoablileBblX

ANODEPEHLIMPOBKA

CMOHTAHHAA

OHKOTeEHHAA Mpucytcreyet OTtcyTcTBYET MpucytcrTeyet
TPAHCOPOPMALUA

3TUYECKUE
NPOE/IEMbI Aa Het MuHUMaNbHbIE
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IANNAePMUC KOXKMK, Kenesbl
KO*XM, BONOCbI, HOITU, HEPBHAA
JKTOAEPMA cucrtema

MbiWweyHble, coeANHUTENbHbIE
TRKAaHW, MmoYyeBblaennTesibHaA

ME3OOEPMA
CUCTEMA, MNON0BAA CUCTEMA,
xopAa
OHTOAEPMA Inutennn XKKT n gbixatenbHoun

CUctembl, nnweBapumuTesibHble

HEWPYTA enesbl




I Tunbl NAIOPUNOTEHTHbIX CTBO/IOBbIX K/IETOK wmm DDV
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Human Embryo Day9
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3M6pMOHaﬂbele CTBOJ/10BbIE K/IETKUN YeNnoBEKa
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Embryonic germ
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9IMbOpMOHabHbIe CTBOZIOBbIE K/IETKU Ye/10BEKa

XapaKTepUCTUKU

Tepatombil
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9IMbOpMOHabHbIe CTBOZIOBbIE K/IETKU Ye/10BEKa

ﬂ“d)d)epeHuMPOBKa Mapkep

POU (romeogomeHHbI 6enok)

MNJTIOTHOCTDb NOCEBA

Nanog fomeogomeHHble 6enku

PH

TEMTEPATYPA

[MMKoAunNuAaHbIe yrneBogHble
aQHTUrEHbI

KOMMOHEHTbI KY/IbTYPA/IbHOM
CPEQDbI

nMkonnnugHble yrnesoaHble
dHTUTEHbI

TRA- 1-60 KepaTaHcynbdaT-poacTBEHHbIE

dHTUTEHDbI
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KepaTaHcynbpaT-poACTBEHHbIE
aHTUrEHbI
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®aKTOp TPAHCKPUNLMM CEMENCTBA

MoaaeprknsaeT camoobHOBEHUE U
NAOPUNOTEHTHOCTb. [aTTEpPHbI
TPAHCKPUNLUMKN UTPAIOT POJIb B
onpegeneHnn naeHtTnyHoctm ESC. Oct-
4 / SOX-2 Komnaekca, urpatot
dYyHOAAMEHTANIbHYO POab B 3KCNpeccum
reHOB U PEeryiaToOpHOM KOHTpO/iE B
3CK

AHTUTEHbI cneundmyeckm
aKkcnpeccupytotca Ha ESC, EGC n
KNeTKax TepaToKapLMHOMbI YeN0BEKa.
JNtoboe CHUXKeHMe 3KCNpeccrm 3Tux
aHTUIeHOB CBA3aHO C MOAENAMM
AnddepeHUMpPOBKM N pa3BUTUEM.



I UHAYKUUA NAIOPUNOTEHTHOCTH
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PenporpammunpoBaHue KNeToK

John B. Gurdon

1962 .
TPAHCNNAHTAUMA ALPA
somatic cell nuclear transfer

lan Wilmut
1996 .
KTOHUPOBAHWE
MJTEKOMUTAIOLLETO
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Martin Evans, Matthew
Kaufman Gail Martin
1981
KJAETOYHAA IMHUA
embryonic stem cell (ESC)




PenporpammunpoBaHue KNeToK

Takashi Tada

2001 .
CTIMAHNA KNETOK
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Shinya Yamanaka
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NTCK
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UHAYKUMA NAIOPUNOTEHTHOCTU
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HEUHTEITPATUBHbBIE METO/bI
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PUCKU -~

noBblileHUNE 3KCNpeCcCUu
reHoB, CBA3dHHbIX C PAaKOM .

aeneuma oaHoro Uau
HEeCKO/IbKMX OHKOreHoB nocne
NHAOYKUUU NAOPUNOTEHTHOCTU

co34aHunA bonee 3 mecAuLeB

pereHepaTMBHanA meauLUMHa
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NNAopUNOTEHTHbIE CTBO/I0BbIE K/IETKU C
pacwupeHHbim noteHuuanom (EPSCs)

2017 roa, — mbliwn
2019 rog — cBUHbU, NtOAU

TOTUNOTEHTHbLIE CTBOJ/10BbIE K/1IETKH

Mouse embryonic
stem cell

EPSCM
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namre ARTICLES
C[:” h]n]ng}lr hetps:gdol org I0I038,/541556-019-0333-2

Establishment of porcine and human expanded
potential stem cells

Xuefel Gao'*H2, Monika Nowak-lmialek®*422, Xi Chen© 2, Dongsheng Chen®t, Doris Herrmann#,
Degong Ruan, Andy Chun Hang Chen®, Melanie A. Egkersley-Maslin®, Shakil Ahmad™,

¥in Lau Lee®, Toshihiro Kobayashi©", David Ryan?, Jixing Zhong™®, liacheng Zhu™®, Jian Wu',
Guocheng Lan @, Stoyan Petkov®**, Jian Yang*®, Liliana Antunes?, Lia 5. Campos?, Beiyuan Fu?,
Shengpeng Wang®t, Yu Yong?, Xiaomin Wang’, Song-Guo Xue'®, Liangpeng Ge', Zuohua Liu®,

Yong Huang™, Tao Nie’, Peng LiT?, Donghal Wu’, Duanging Pei™=, Yi Zhang 0%, Liming Lu",
Fengtang Yang 02, Susan J. Kimber™, Walf Reik®, Xiangang Zou®, Zhouchun Shang O, Liangxue Laj’
Azim Surani @", Patrick P. L. Tam ©", Asif Ahmed™, William Shu Biu Yeung®, Sarah A. Teichmann %,
Heiner Niemann &% and Pentao Liu©"**

We recently derived mouse expanded potential stem cells (EP5Cs) from individual blastomeres by inhibiting the critical moles
ular pathways that predispose their differentiation. EP5Cs had enriched molecular signatures of blastomenes and possesse
developmental potency for all embryonic and extra-embryonic cell lineages. Here, we report the derivation of porcine EPSC
which express key pluripotency genes, are genetically stable, permit genome editing, differentiate to derivatives of the thre
germ layers in chimeras and produce primordial germ cell-like cells in vitro. Under similar conditions, human embryonic stes
cells and induced pluripotent stem cells can be converted, or somatic cells directly reprogrammed, to EPSCs that display th
malecular and functional attributes reminiscent of porcine EPSCs. Importantly, trophoblast stem-cell-like cells can be gene
ated from both human and percine EPSCs. Our pathway-inhibition paradigm thus opens an avenue for generating mammalis
pluripotent stem cells, and EPSCs present a unique cellular platform for translational research in biotechnology and regener:
tive medicine.

-~ Expanded
potential stem cell
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IBHAOTenMaanble CTBOJ/IOBbIE KNETKU-
npeawecrBeHHUKU (EPC)

KJIOHOreHHOCTb, CAMOOBHOBAEHME N NoTeHUMAN aAnddepeHUNPOBKHU
CD34, CD146, CD45, CD115, CD14, CD133, VEGFR1, VEGFR2 (nnn KDR)
dopmnpoBaHME HOBbIX KPOBEHOCHbIX COCYA0B
CpeacTBO pereHepaumun SHO0TENNA

buonormnyeckme mapKkepbl COCyaAUCTOM GYHKL MK
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pacnonaratTcA BOKPYr SHAOTENINA MUKPOCOCYAMCTbIX

Kanniand S S
‘cell bodyNER

AHrmoreHes
WHMumMmnpoBaHue HeoBaCKyaapm3auyuu

Perynauna KpoBOTOKa

OnddepeHunpoBKa: aamMnoLmTbl, 0CTE0ONACTHI,

XoHApobnacTbl, pnbpobnacTbl, NaAKOMbILLEYHbIE K/TETKU
N HEPBHbIE K/ETKU
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' Blood vessels

CORD BLOOD BANKING

Wharton's jelly

Intervascular
region

|IIIIIII. I] —— @ Perivascular

- S region

Blood is Stored in Kept in Liquid Nitrogen Storage
special Container ‘Tank inside # Secure Facility

St gty » Subamniotic
------- eod region
9 - ? Amniotic epithelium
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Me3eHXnmanbHble CTPOMa/bHbIe >
Knetku (MCK)

MCK 0b6bl4yHO pacnonaratoTca B NepUBACKY/ISPHOM HULLE, YTO NO3BOAAET UM DObITb bonee
ANHAaMUYHbIMU U NETKO MUTPUPOBATb BHYTPU CUCTEMbI KPOBOODOPALLEHMA K MOBPEKAEHHbIM
TKaHAM ANA NoaaeprKaHMA U BOCCTAHOB/IEHMUA.




MCK

UCTOYHUKU

BM-MSCs
AD-MSCs

UC-MSC

Sources of MSCs

MESODERM ORIGIN
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Bone marrow Adipose fissug. Cartilage Muscle Myocardium
Synovial fluid Tendon

Fetal tissues

Umbilical cord
Placenta
Amniotic fluid
Amniotic
membrane

ENDODERM ORIGIN

OG@

GIT fract Liver Pancreas

A

system

ECTODERM ORIGIN

QOCH

Neural tissue  Skin tissue Cornea Dental pulp

SECRETION & EXCRETION
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Milk Menstrual plood, Urine
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I MCK

buonornyeckune pyHKuun

Ol'paHMLIeHHOe KO/1IM4eCTBO MNTOTUHECKUX ,£|,€!'IeHM171

Murpauma u XoyMmUHr

Tpodunueckmne cBoncTea

MmmyHocynpeccua

AndpdpepeHUNpPoBKa: agnnoreHHble, OCTEOreHHbIe U
XOHAPOreHHble KNeTkn, K, rnaakme mbilliLbl COCYA0B U
MNOUMUTDI
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[emaTonoaTnyeckue CTB0/10Bble KNETKU £ Boy
(HSC)

bone marrow (BM)-on-a-chip

Complexity

2D

3D
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Substrate 1

Substrate 2

HSCs/HSPCs
Niche cell 1

# Niche cell 2

Soluble factor 1
Soluble factor 2
Vascular system

Rigidity variation

Nutrient flow

Raic A, Naolou T, Mohra A, Chatterjee C, Lee-Thedieck C. 3D models of
the bone marrow in health and disease: yesterday, today, and tomorrow
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I BbipeneHme KNeTtok KOCTHOro mosra

1 2 Bones moved
into cell
/ culture plate
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3 Bones washed
with PBS

Bones placed
in
cold DMEM

4
W

Bone cut at
both ends
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using syringe
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Cells
cultured in a
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the explant is placed
into culture medium
in a tissue culture plate

a corneal endothelial cell
monolayer forms over
several weeks

cells migrate out from
the explant onto the
tissue culture surface

the explant is transferred
to a fresh plate to start
a new cell culture
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MepBuUHaa KyibTypa KNETOK

[eTeporeHHaAa Ky/bTypa
KOCTHOro mo3ra
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I KneroyHasa agre3us

METHOD OF TRYPSINIZATION

Extracellular Space

Maonolsyer rinsed with 5 mi
phosphats butfer to remove

serum and was aspirated out
S

was added and alowed to
4 \ spread over the monolaver of

- L
»
Adhesion Protein .
Human cancer cell Minimum essential medium “ “ “ “ “
lines in mother culture Mask was aspirated from the y
(HT-29; HEP-G2; MCF-7) mother culture flask, 1 mil of 0.25% Trypsin/ EDTA :

cell lines followed by
incubation for 3 min,

\ *I’ X ;:‘ g X : :
Cellular Membrane

Gently pipetting up and down

Cells were suspendec in
to break the clumps and

£ ml of minimum
ubserve under miciuscope T:l::.mzdn;:}n o )
stop the action of Trypsin

g L Ceatrifuged ot
= 7= 1200 rpm for
S min.

Cell Suspension
transfemed

properly labelled 15 ml

centr fuge tube

Tuhe contaming cell suspension;
ready for centrifugation

Supematent were
sspirated out.

AT
Sethezheheh

WLLLLLLL L

Bottom of centrifuge tube was \;
Suspended cells were ransferred to ':!’P""n 5‘.““’0:‘”‘:;]‘:;‘ umlfmn ‘The cell pel et was suspended A white pellet is seen at
96 well-plae (5 x 107 celliwell) in 5 10 ml of fresh mecium the bottom of cenvrifuge tuhe




I MCK npu noBpexxaeHUU mMmMokapaa — DDV
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KyJIETHBHPOBAaHHE KIIETOK B Intravenously Delivered Mesenchymal Stem Cells: Systemic
YCJIOBUSAX TUIIOKCHH Anti-Inflammatory Effects Improve Left Ventricular
HOBBIIIAET d3PPEKTUBHOCTE Dysfunction in Acute Myocardial Infarction and Ischemic
TpancmianTauu MCK Cardiomyopathy.

Luger D, Lipinski MJ?, Westman PC’, Glover DK, Dimastromatteo |1, Frias JC1®, Albelda MT?, Sikora SV, Kharazi A,
Vertelov G, Waksman R, Epstein SET5S5

E No MI MI
and MSCs and MSCs

Circ Res. 2016 Mar 18; 118(6): 970-983. PMCID: PMC4894783
Published online 2016 Mar 17. doi: 10.1161/CIRCRESAHA 115.307516 PMID: 26638793

Radioactive
signal

A Large-Scale Investigation of Hypoxia-Preconditioned Allogeneic
Mesenchymal Stem Cells for Myocardial Repair in Nonhumar j 4, coll Cardiol. Author manuscript: available in PMC 2013 Feb 25. PMCID: PMC3580848 |

Primates Published in final edited form as: NIHMSID: NIHMS163198
Paracrine Activity Without Remuscularization J Am Coll Cardiol. 2009 Dec 8: 54(24). 2277-2286. PMID: 19958962

Yougi Fan, Qian Yang, Lei Yu, Rongrong Wu, Jie Liang, Jinyun Zhu, Ya Wang, Yiping_Jin, Yifan Lin, F . ; .
Liangliang Jia, Wei Zhu, Jinghai Chen, Hong Yu, Jianyi Zhang. and Jian'an Wang® A Randomized, Double-Blind, Placebo-Controlled, Dose-Escalation

Study of Intravenous Adult Human Mesenchymal Stem Cells
(Prochymal) After Acute Myocardial Infarction

{MCK, nony4yeHHble N3 KOCTHOro * .
Joshua M. Hare, MD,” Jay H_Traverse, MD,T Timothy D_Henry, MD,T Nabil Dib, MD ¥ Robert K. Strumpf, MD ¥

103ra, MOrytT CMAr4YmMTb nocrneancrtBuA Steven P. Schulman, MD§ Gary_Gerstenblith, MD,§ Anthony N DeMaria, MD,* Al E. Denktas, MD1

1H¢apKTa MMOKapna Roger S. Gammon, MD . * James B. Hermiller_Jr, MD,™ Mark A. Reisman, MD,TT Gary L. Schaer, MD. ¥ and

Warren Sherman, MD5%
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I MCK ansa pereHepaumum xpawa wm BDY

« 3anyck NnpoayKLmu KonnareHa Tuna S"'em Ce” Ther'apy

Il ona ycuneHusa pereHepaumn OSTEOARTHRITIS
MEeHUcKa
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3aboneBaHuAxX cetyaTKku
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KnetoyHaa Tepanma HeBPONOTrMYeCKUX
3abonesaHum

NHOoyumMpoBaHHbIE NAOPUNOTEHTHbLIE CTBOSIOBbLIE
KNETKU-NpeaLweCcTBEHHNKN HENPanbHbIX KIETOK
CcnocoObCcTBYOT PYHKUNOHANBHOMY
BOCCTaHOBIEHMIO NMOCIEe UHCYNLTA
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6one3Hb MNapKUHCOHA Delayed epidural transplantation of human induced pluripotent stem
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CeKkpeToM cnocobCcTBYyET BOCCTAHOBIIEHUIO stroke
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