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Kakne cBOMCTBA HYXHbl KJETKE,
4yTObObI M3 HEee NOJTYyUYnACH Lebi OPraHn3M?




(Imo marxKxoe HeanddpepeHymnpoBaHHbIe KIETKH,
CcrnocobHble K CaMOOHHOBAEHUIO U

CmeoJjlioesble AnddepeHLMpOBaHNIO
Kfzemku?
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https://www.embl.de/research/units/cbb/neveu/
http://www.azspinediscandsport.com/amniotic-stem-cell-therapy
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Stem Cell Cultivation
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* Kakmne MoryT BO3HUKHYTb
npobaembl?




Chepvl npumeHeHUus: CmBON08bIX K1eMmOoK
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https://www.slideshare.net/sumaiahalghamdi/stem-cell-culture



2012 Nobel Prize in Physiology or Medicine

Shinya Yamanaka John B. Gurdon |
University of Kyoto, Japan Gurdon Institute in Cambridge, UK
Photo Credit;

Center for IPS coll Research and Appiication, Kyoto University




Sir John Gurdon

* Ypanun a4po u3s AnLeKNeTKM
NATY LKW

* [lepecagnn A4p0 COMaTUYECKON
KNeTKN B ANLEKSIETKY

* [lonyunn NAeHTUYHBIN OPraHnU3M

— ['eHbl He MeHAloTCA NpU geneHnmn
(1962)

— [lpaBunbHas cpega 3actasnsaet JAHK
«CTapoWn» kKneTkm paboTaTb Kak B
«HOBOW»




Shinya Yamanaka
Creating iPS cells

1 lIsolate cells from patient
(skin or fibroblasts);
grow in a dish
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2 Treat cells with

reprogramming” factors 3 Wait a few weeks

4 Pluripotent s T o

stem cells b4 X 5 Change culture conditions to
stimulate cells to differentiate into
a variety of cell types

3 . Cardiac
? : muscle cells

Blood cells

Gut cells

Onpeaennn 4 KNeToYHbIX
dbakTopa, Nno3BosaoWme
BEPHYTb
ANdPepeHLMPOBAHHYIO
KNETKY K MAOPUNOTEHTHOMY
COCTOSIHUIO
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TpaHCKPUNLMOHHbIE GAKTOPBbI,

@CIKWIOpbl MPOU3BOAALLMECH BHYTPU KIETKM,
al{mugupy;om obpa3syoT KoMneKkc 415 aKTUBaLL UMK
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Complex

Pluripotency maintenance genes

Adapted from Chambers and Tomlinson 2009




HMWCI » ObecneumBaeT KneTky pakTopamu,
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CMmeoJjlo6blX o CTPYKTYypHast NOALEpKKa
KJlemok
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CtBon1OBada KneTka



Ecnu ¢hakmopwr moecym npespamume
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YUmo nam smo oaem?




HqueHue e CnuHaNbHasA MbllleyHas aTpodus
2CHeMUYCCKUX * MyTauuna B reHe SMN1
3a001e8aHUU

* [loTepsa MOTOPHbIX HEMPOHOB

https://hscrb.harvard.edu/res-fl-rubin



JNTabopaTopusa Jin PybuHa:
U3zyuenue

CCHEMUUCCKUX 3ameTnaun gedekTbl B
36160]16661]—[1/{1/[ AnddepeHLMPOBaAHNM KNETKN B TKAHU

Me304epMbl (CepLeyHOo-cocyancTad
CUCTeMa, MbllLbl, CKesleT..) (U
MOTOPHbIX HEMPOHOB)

* lcchepoBann CMA Ha nl1CK

* NccnegoBanm nctopum 6onesHu
neter c CMA => MHOXeCTBO
3a601€BaHUN STUX CUCTEM

HeonyBAMKOBaHHbIE 4aHHble * CMA — 60n1€3Hb MOTOPHbIX HEMPOHOB?

https://hscrb.harvard.edu/res-fl-rubin
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Cmeonoswvie
KAemKU 8
MeouyuHe:.
Buipacmumb
cepoye

TkaHU cepaLa MOryT HbIThb
NOBpPEeXAeHbl, HANpPUMep, n3-3a
MHpApPKTa

Gordon Keller Lab  https://ccrm.ca

* KapamommounTbl CNOCObHbI AeNNTbCSA, HO
3TOro He A0CTATOYHO

* [lonyuynTb 4OHOPCKOE cepaLe 0YeHb C/IOXHO

CokpaLatowmecs KapaMoMUOLUTbI

* HekoTopble nccnesoBatesiv BblpawmMBatoT
«3anaaTtkm»




Apyrue ctapatoTcs BbIpAaCcTUTb LiesI0e cepAle

CUSTOMIZED ORGANS

To construct a new heart, researchers first remove all cells from a donor organ (left), leaving a protein scaffold. That is
seeded with cells (centre), which mature under the influence of growth factors and mechanical stimulation (right).

A pulsing flow of
nutrients forces
the heart to beat

Detergents are

pumped into the

aorta, filling the - Endothelial

arteries that feed precursor celkls Heart-muscle

the heart G are pumped into precursor cells
the blood vessels are injected into

muscle spaces

Aortic valve
4 shuts

Electrical stimulatioh
helps the heart muscles
to contract on their own

Detergents flow
through the existing
blood vessels,
dissolving the cells

3TV cepAL.a NOMeLatTCa B
bunopeakTop

https://www.nature.com/news/tissue-engineering-how-to-build-a-heart-1.13327

- KavatoT XnakocTb
- DNeKTpoAbl AN COKPALLEHNN



HeKOTOpre KANHNYeCKneE nccnesoBaHnAa NCNOJ/ib3yHOT MY/IbTUNOTEHTHbIE K/1ETKA

Stem cell therapy for the heart

The goal is for
the injected cells
to develop into
new heart tissue.

Stem cells

A catheter is used to inject

stem cells into the heart =

https://www,health_harvard_edu/heart-health/stem-cells-to-repair-heart-damage-not-so-fast Concise Review: Is Cardiac Cell Therapy Dead? Embarrassing Trial Outcomes and New Directions for the Future



[MayuneHT:

Cmeonogvie 7™
* 80% KOXW NOTepsAHO
KJ1eMmKU 8
MeouyuHe:
Hoesasa xoorca

* 3apaxeHue aByMs bakTepmaabHbIMU MHPEKLMAMMU

BynnesHbin dnngepmonms —
PaHNUMOCTb KOXM U
BO3HWKHOBEHME My3blpen

Hirsch, T. et al. Regeneration of the entire human epidermis
using transgenic stem cells. Nature 551, 327 (2017).




Cmeoniosvie
KJIemKU 6
MeouyuHe:
Hoesas xoorca

BynnesHbin dnngepmonms —
PaHNUMOCTb KOXM U
BO3HWKHOBEHME My3blpen

Hirsch, T. et al. Regeneration of the entire human epidermis
using transgenic stem cells. Nature 551, 327 (2017).

JleyeHune:
* Buoncusa — 4 cM? gne co3aaHnsA KNeTOYHOW KYAbTYpbl

* PeTpo BMpycHas TpaHCAYKLNA QYHKLUOHUPYIOLLErO
reHa

* [Mepecagka ¢pparmeHTOB 0.85 CM?

* (DparmeHTbl PaCNPOCTPAHUANCL NO BCEMY TNy
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[lpnmep Tepanum:

Cmeonossle
* [ToMeCcTUTb KNeTKM-NPeALIECTBEHHMNKMN B
K/leémKU 6 MoAyNpoHML,aeMyto 060104Ky
Meauuu]_le: * KneTtkun pa3BmBaroTCa in Vivo U MPOU3BOAAT
MHCYNH
Boviieuums
ouaoem

Cross Section of Encaptra® Drug Delivery System

Immune
Cells 3 Semi-Permeable Cell Therapeutic Qutputs:
o A Containment Barrier  Insulin, amylin, alucagon, other
MNpn anabeTte 1 TMNA UMMYHHas AR g
CUCTEMA YHUUTOXXAET KNETKU
NoA Kesly404HOU Xenesbl Perimeter

Nutritional Inputs: Seal
Glucose, O,, Proteins, Others

https://www.cirm.ca.gov/



CrnodicHOCIY —~— ° FeHeTueckne nsmeHeHms KeTok

6036617{1/!}1 o anmoxmaﬂ MMMYHHas peakums
o * FadkK
mepanuu e CTOMMOCTb

* Perynunpytowme opraHmsaymm

* MeToabl 40CTaBKM (M MpOMaxm
(off-targets))

» ObLecTBeHHan peakums




OnacHocmu
KJ1emoYHOU
mepanuu

https://www.the-scientist.com/?articles.view/articleNo/33777/title/Bones-Get-in-Her-Eyes/

* CTBO/I0OBadA K/1eTka MOXeT
AnddepeHLMpoBaTLCSA B HEOXKMAAHHbIW BUJ,
KNETKM

TheScientist

EXPLORING LIFE, INSPIRING INNOVATION

News Magazine Multimedia Subjects Surveys Careers -

The Scientist » The Nutshell

Bones Get in Her Eyes

After undergoing untested cosmetic surgery that uses stem cells to rejuvenate skin, a woman
grew bone fragments in the flesh around one of her eyes.

By Dan Cossins | December 20, 2012

A Los Angeles woman who opted for an face-lift
procedure involving adult stem cells ended up with
fragments of bone embedded around her right eye,
which made strange clicking noises and caused
considerable pain. Reported this week in Scientific
American, the case highlights the dangers of the
untested stem cell-based cosmetic procedures that
are becoming increasingly common in clinics around
the United States.

b e~ : The woman underwent the $20,000 surgery at a
WIKIMEDIA, BTHSTAR clinic in Beverley Hills in 2009. Surgeons isolated
mesenchymal stem cells from her abdominal fat—



OnacHocmu
KJ1emoYHOU
mepanuu

* HeopobpeHHble Tepanum 1 «MegnLUHCKUN

TYpU3M»

FDA Warns About Stem Cell Therapies
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Espariol

Subscribe: FDA Consumer Health Information

Stem cells have been called everything from cure-alls to
miracle treatments. But don't believe the hype. Some
unscrupulous providers offer stem cell products that are
both unapproved and unproven. So beware of potentially
dangerous procedures—and confirm what's really being
offered before you consider any treatment.

The facts: Stem cell therapies may offer the potential to

treat diseases or conditions for which few treatments exist.

Sometimes called the body's “master cells,” stem cells are
the cells that develop into blood, brain, bones, and all of
the body’s organs. They have the potential to repair,
restore, replace, and regenerate cells, and could possibly
be used to treat many medical conditions and diseases.

But the U.S. Food and Drug Administration is concerned
that some patients seeking cures and remedies are
vulnerable to stem cell treatments that are illegal and

Researchers hope stem cells will one day be
effective in the treatment of many medical conditions
and diseases. But unproven stem cell treatments
can be unsafe—so get all of the facts if you're
considering any treatment.




O00OPEHHDBIE . yix e
mepanuu UlICK -+ Ho ectb 06biunbimm CK ( 6one3Hn KpoBK)

OaO6p€HHble ) ﬂI'IOHl/IFl, 2014 — ﬂepBblﬁ TPaHCN/1aHTAT U3

NMHAYUNPOBAHHbBIX CTBOJ/IOBbIX KJETOK NaUlUEHTa /14

KIUHUYECKUE  neuvenns makynoamctpodum
MCC]ZQOOGLZHM}[ * AnoHKMA, 2017 - NepBbIN TPAHCMIAHTAT M3

MHAYLNPOBAHHbIX CTBOJIOBbIX KJIETOK APYroro
yesnoBeka, co3gaHune baHka nlMCK

* ANoHKUA, 2018 — NONIyYeHa paspeLleHne Ha Nepecaaky
KYCOYKOB TKaHW CepALa ‘




Jlonopcmeo
CMBOJIOBbIX
KJ1emoK

Bcé, 4to ot Bac Tpebyercs,
4TODObI CTaTb MOTEHUUANbHBbIM

AOHOPOM KOCTHOINo Mo3ra, —

caats ([ kposu ans

aHanunia.

Bbl MOXeTe nonacTb B Poccnmckmnm
PErncTp AOHOPOB reMOMNO3TUYECKMX
KJ1€TOK

— MponTtn HLA-TMNnpoBaHme (NpoCcTon aHanm3
KpOBMW)

— MoaoxaaTtb X 1eT — BaM NO3BOHAT
— lMpunHAaTb Heckonbko Tabnetok aas pocta CK

— CaaTb KNeTkn 13 nepudpeprumnHOm Kposmu

H LI‘ MockBa, HoBbIM 3bIKOBCKMM NPOE3L, 4. 4

remaronoruyeckuit http://WWW.b|OOC|.I’U
Hay4YHbIA

UeHTp



JIrobonvimcmeo He nopox, 1H0OONBLIMCMBO —
3a7102 300p06bs U 0oneoxcumenvcmaea!

HanucaTtb MHe: yulia.ivanova@mail.utoronto.ca

https://biomolecula.ru/articles/stvol-i-vetki-stvolovye-kletki\

https://postnauka.ru/courses/50118 - 6 nekuymn

https://postnauka.ru/video/5qig

https://postnauka.ru/faq/65513

Buaeo:
https://youtu.be/evHol7Cocs4
https://youtu.be/KGT6LXshuSM
https://youtu.be/4IVabngb_4Y




Hcemounurku Ungopmayuu

https://www.nature.com/articles/cr200759

https://biomolecula.ru/articles/stvol-i-vetki-stvolovye-kletki\

http://www.stemcells.ru

http://www.closerlookatstemcells.org

https://ccrm.ca/

CSB329. Stem Cells. University of Toronto, 2018




