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KIIETOYHASA UHXXEPEHUA. XKNBC

OBLUME CBEAEHMS N



ECTECTBEHHbIE
CPEAbI

UCKYCCTBEHHbIE
CPEAbI

sl XKUBOTHbIX.

 AMHUOTHYeECKasd, acuuTnyeckas

XNOKOCTDb, 3M6pMOHaJ1bHa$I CbIBOPOTKa U

np.

J

 Cpepna dpna, cpena Urna, cpepna XeHkca,
cpena 199 m gp.

« OGsazaTenbHOe ycrioBue Hanu4yue
He3aMeHUMbIX aMUHOKUCIIOT, POCTOBbIX
¢dakTopoB (MUTOreHbl, FOPMOHLI) U Np.

J

-



51 XKWBOTHbIX.
ABUPOBaHUSA

« MOHOC/IIOUHBIE KYNbTYPbI
MeToAbl BblpalWmBaHUA Ha TBepAbIX
nuTaTenbHbIX cpepax (noasoxkax)

NMOBEPXHOCTHOE

« CYCMNEH3UOHHBIE KYJIbTYPbI
KyNnbTUBUPOBaHUE B XXUOKUX
nuTaTenbHbIX cpeaax

NMYBUHHOE —




* MONy4aloT NpPaKTU4YECKU U3 Nboro opraHa u
KynbTUBUPYIOT A0 NepBoro nepecesa

NEPBUYHbIE

* MOoJly4arT U3 IMOPUOHaNbHbIX TKAHEU U
coxpaHsarT Ao 50 nepeceBoB,
XapakTepu3yrTca AUnnonaHbIM Habopom

AUMIOUAHBIE XpomMocom

* reTeponsiouaHblie KynbTypbl, CyLlecTByroLme
BHe opraHu3ma AecsiTku ner

NMEPEBUBAEMBIE r =




KIIETOYHAA MH)KEPEHMFI XUE

OBJIACTU NPU



OPIrAHHbIE KYJIbTYPbI

0151 U3y4eHUs1 3aKoOHoMepHocmeu
passumusi op2aHos, MexaHu3mMos8
aucmoezeHesa

015 U3y4eHusi crnocobos
COXpaHeHUs Xu3HecrnocobHocmu
U30/1UpPOBaHHbIX Op2aHos,
MeXmKaHesbIx 83aumodelticmauu

KYIbTYPbI KIIETOK

P

Or1s1 U3y4yeHusi pocma u

ougbghepeHUUPOBKU KIiemok

\,

a

07151 U3y4eHUSI MEXXKI1eMOYHbIX

83aumooeucmeuu, obMmeHa
gewecms u m. .

=
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JHble acnekThbl

* N3y4yeHne MEXaHN3MOB OENCTBUS NEKAPCTBEHHbIX
N KOCMETUYECKNX CPEACTB, NECTUUMOOB,

TECTUPOBAHWUE KOHCEPBAHTOB U T. I

* BblpallMBaHue, wnaeHTUUKaUnUM BUPYCOB,
nonyyeHne BaKUUH

T

* AN PEKOHCTPYKUMN Pa3fIMYHbIX TKaHEeW M OpraHoB
(pereHepaTuBHasa meauumHa)

* OANS PENnPOAYKTUBHOIO KMNOHUPOBAHUS
* AN COMaTU4yecKon rmbpuansaumm

PEKOHCTPYKLUA wm
KNOHUPOBAHUE

BUOCUHTES3 wu * KaK NpoayLleHTbl LiEHHbIX BELLECTB: rOPMOHOB,
BUOTPAHC®OPMALIUA depMEHTOB, MOHOKIOHamNbHbIX aHTUTEN U Ap.




KIIETOYHAA MH)KEPEHMFI XUE

TECT- C



TYPbl B TECTUPOBAHUMN

NMPEVMMYLLUECTBA no cpaBHEeHUIO C TeCT-CUCTeMaMMu in Vivo:

‘NMPOCTOTa KyNbTUBUPOBAHUA

*BO3MOXHOCTU KOHTPOJIA U GonbLiasn BOCnpoun3BoaAMMOCTDb
*COKpaweHune BpeMeHHbIX U AKOHOMUYECKUX 3aTpaTt
*BO3MOXHOCTb NPUXN3HEHHOIro BU3yaJsibHOro HabnoaeHus
KJFeTOK, COXPaHARLWUNX XU3HECNOCOOHOCTL B Te4YeHUue BCero
dKCnepumMmeHTa, C noMoLbo MUKPOCKONa

TPEBOBAHUA
*cTaHAAPTU3aLMA KayecTBa KynbTypbl KIIeTOK U TKaHeun

(mpuHuunbl GLP ana anbtepHaTtBHbIX MmetoaoB: Good Cell
Culture Practice (GCCP))




KynbTypbl KNneToK Kak TecT- cucTema
B AOKNMHNYECKUX UCCIenoBaklnfik™

B cucteme 4OKNMHUYECKOro uccrnenoBaHus
NeKapCTBEeHHbIX NpenapaToB NepBbIiM 3Tanom
SIBNSIETCH OLleHKa TOKCUYHOCTU COeaAUHEeHUA Ans
KyNbTYypbl KNETOK U NabopaToOpHbIX XKUBOTHbIX

GMP (Good Manufacturing Practice) —
PapmaueBTU4ECKaA paspaboTka Hadnexauw,asi npou3eo0cmeeHHast

NPOUIBOLACTEO rnpakmuka

[loKNMHNYECKUEe UCTIbITAHNUS GLP (Good Laboratory Practice) —
Hadnexauw,ass nabopamopHas npaxkmuka

KnuHuveckune ucneitanua (I-ll gpasei), || GCP (Good Clinical Practice) —
DNO3KBMNBANEHTHOCTh Haldrnexauw,asl KrnuHu4yeckasi rpakmuka




KIIETOYHAS UHXEPEHUWAI. )K AE

COMATI/I‘-IEC I/I



HUe FVI6pVI,D,HbIX KJTOHOB «4€J10BEK-

reTepoOKapUoH rubpuaHbIe KNOHbLI
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nepesvBaemMasn Knetka

nar
—_—s
CenexTvBHan

cpena

17+
TK1 yen.+

, > 17-
@ TK1 yen.-

KneTkn MmbIlWU 1 NeMKouUThbl YesioBeKka oopadatbiBaloT NOMITUNEHITIMKONEM,
o0pa3yrTca reTepoKkapuoHbl, 3ateM bopmMupyeTcsa rmopmnaHan Kretka ¢ Agpom,
cofepXxawmm XpoMoCOMbl 0O0UX poaAUTENbLCKUX BUOOB.

B ncnonbsyemomn ceneKTMBHOM cpefe nNornbarT MbILLUHbIE KNEeTKN, He MMeloLmne
akTuBHoro reHa TK1 (Heob6xoaumoro ans 6mocuHtesa [HK), n nenkounTbl
yernioBeKa, NOCKOJbKy 6e3 cneuuanbHbIX CTUMYNATOPOB OHM in vitro He genaTcs.
BbIKMBaKOT TONbLKO rMOpUAHbIE KNEeTKU, B KOTOpPble neMKouutbl BHecnu reH TK1.

@

neuvkouunT




ecKue rmopuabi.

HA TETEPOKAPUOHAX N COMATUYHECKUX TMBPUOAX

U3YYAIOT:

‘peakTnBauunio reHomoB

*dKTUBaunro U nogaBrieHUe IKCrnpeccumn reHoB, PoOJib B ITUX
npoueccax aAapa n umtonsfia3mbl

COCTABIAIOT:
*KapTbl XPOMOCOM




KIIETOYHAA MH)KEPEHM. XKV ;‘ 1blE |
PEKOHCTPYKLIVA
CTBONOBBIE KNETKY




A OTKPbITUS.
 TeEPMWUHA.

1908 r. — nosiBNeHMne TepMMHa «CTBOJSIOBbIE
KIMeTKn»

ructonor A.A. MakcumoB uccneays passutue
KNeTOK KpoBM co3aarl TeOpuio CTBOJTOBbLIX KIEeTOK

AnekcaHgp AnekcaHgpoBuy
MakcumosB

Loknad «Jlumgboyum kak obuw,asi cmeosioeas
Kremka pas/fu4HbIX 3/1eMEHMO8 Kpos8U 8
amMbpuUOHaribHOM pa3gumuu u rnocmeemarbHou
XKU3HU Mmniekorniumarowux» 8 1909 e. e bepruHe
Ha 3acedaHuu 2emMamorio2os




OTKPbITUA.
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1960-x rr.
KaHagackume y4yeHble JpHecTt Mak-Kynox un xxemmc Tunn
HalWsiM KpOBeTBOpPHbIe (reMono3aTuyYecKue) CTBOMOBbIE
KITeTKM B KOCTHOM Mo3re
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Drs. James Till and Ermest McCulloch



1970-e rr. A.A. PpugeHwtenH n U.J1. HeptkoB 3anoxunu
OCHOBbI HayKN O CTBOJIOBbIX KNleTKaX KOCTHOro mMo3ra,
OTKpPbIB reMornoaTn4yeckne U CTpomMmanbHble CTBOMOBbIE
KNneTku («nepeoTkpbiTbie» B 1990-x rr. amepukaHuamm)

| MoHoepaghusi «KnemoyHble 0cHO8bI
| KpoB8emeopeHuUs (Kpo8emeopHbie
Kriemeku ripedwecmeeHHUKU », 1977 2.

AnekcaHgp Akosnesud
dpuaeHWwTENH



1998 r. nyonukauusa ctaten o BbiaeneHMn aMOpUoOHanbHbIX CTBOJIOBbIX
KNeTOK U3 6racTouncThbl YesioBeka

H>xxeumc TOMCOH B XXypHane Science

OxxoH Nepxapt B AHHanax HauuoHanbHon akagemun CLUA

[lo ymeepxxdeHuro XypHana Science ebiOerieHuUe
U pasMHOXeHue 8 rnumamesibHol cpede
3MOPUOHarbHbIX CMB0JI08bIX KITEMOK S68/151eMmCs
mpembUM 10 3Ha4UMOCMU OMKPbIMUU 8
6uornoauu (rnocne pacwugposku 080UHOU
crnupanu [JHK u 3asepweHuu Hay4yHou
rnpozpammel « eHoM yeriogekay).




bleé KIeTKMW.
lleHne TepMuHa.

3TO Heand dhepeHUUpPOBaHHbIE KNETKNU, CNOCOOHbIEe Kak K
camonoaaepXaHuiko, Tak n K ancpdepeHunpoBKe B 3perble
cneunanmM3anpoBaHHbIe KIeTKu

CreosioBan CreosoBan
KJICTRA KJICTRKA

“

CreosloBas KIeTKA Tuddepenun-

(poronavannnas)  pyomascn Crennaansuposanuas
CTROJIOBAN KACTRA  woqeria (Heiipon)




bl€ KJIeTKW.

Murpaumsa — cnocobHOCTb BbIXOAUTb U3 AEMno U
LIMPKYNMpOBaTh B ONONOrMYECKNX XXNOKOCTSX OpraHn3ma

XOMMHI — cnocoBOHOCTb HAaXOAUTb 30HY AN penapauun nUnu
MOCTPOEHUS TKaHU

NMnacTUYHOCTL — CNOCOBHOCTL AN EepPEHLNPOBATLCS MPU
MUrpaLUum B 3aBUCUMOCTU OT CNeundUYHOCTM opraHa unm
TKaHU




)Bble Knetku. CBouUcCcTBA.

anddepeHUnpoBKa 00OMbLUMHCTBA TUMOB CTBOJIOBbIX KINETOK

NPOMUCXOOUT MO MPUHLUMNY NO3TAaNHOIro MepapxXmyeckoro
CO3peBaHUA Yepe3 NPOMEeXYTOYHbIe UHTEHCUBHO
nponucepupyrowme KneTku-npeaLecTBeHHUKN

Mmch yanel
CeneseHKa

KOCTHBIK Moslf
H2+
&-0—-O-

Mp. L MpeT-Kn MpeT-kn. Kopt.TL

T-xennepiHg

Mea. TU

Thy-1+ Thy-1+
H2+4 H2++4
CD4-
CDg+
afTHP+

Mep.TL T-kAnnepicynp.




CTBONoOBbLIE KNEeTKMW.
Knaccudukauusa no .
CMOCOOHOCTMU K ,qmbcbepeHuMa'

MOTEeHTHOCTb — 3TO CNOCODHOCTL CTBOJSIOBbLIX KNETOK AaBaTb Hayarno
3penbiM (crieunannanpoBaHHbIM, auddepeHUNPOBaHHbBIM)
KIMETOYHbIM NTUHUAM

TOTUNOTEHTHbIE — KIETKM CMNOCOOHbLIE K MPU OnNpeaeneHHbIX YCIoBUSX
Pa3BUTbCA OO0 Lenoro opraHM3ama

NnropnnoTeHTHbIe — KNETKU cnocobHble anddepeHLmMpoBaTbCA BO BCE
TUNbI KNETOK, KPOME KIMETOK BHE3aPOAbILLEBbLIX OPraHoB (Mf1aueHTbl U
XKENTOYHOro MeLLKa)

MynbTUNOTEHTHbIE — KITETKN CNOCODHbIE AnddepeHUNPOBATLCS B pasHbIe
TUNbI 3PESibIX KINEeTOK O4HOro Buaa TKaHu

[MonuUNoTeHTHbIe — KIETKM CNOCOOHLIE AaBaTb 40 S NUHUIA pa3BUTUSA
YHMUNOTEHTHbIE — KNETKM CNoCcobHble aAnddepeHUMpoBaTLCA TONLKO B OAUH
TUN KIETOK




SUCPUKaLMa nNo cnocooHocTu,,
DepeHLaLmm K 4

T

Totipotent Pluripotent  Multipotent Progenitor Organs
Bl“toc.yft' N @ - I.r - f\ /
@ ,’&'x = ul T Ectoderm
Zygote [ : } _ ety Q - 1. f . .
F / -\ N i a®
” O Ao f 5 k Mesoderm
o——iT— 3
—— v
Morula ES cell
' @ g .7 1 ’ ‘ ! t{ Endoderm
[Ectodefm 6 31' 3 - ’
in vitro | Mesoderm L )
Endoderm in vivo

TOTUNOTEHTHbIE KMEeTKU: nporpamMma TOTUNOTEHTHOCTU CYLLECTBYET B ooLMUTE,
3urote n 2-8 - KNeTo4HbIx bractomepax.

MNnopuUnNoTeHTHbIE KIeTKU: KIETKN 3MOPUOHA N BHE3APOAbILLEBLIX 060M04eEK
(oo 11 oHA nocne onfo4oTBOPEHUSA, Nepmoa UMnaHTauum 3apogbilla B CTEHKY

MaTKu).
MvurRLTUAOTOAHTHLIA KAATKIA" MO R wenarnii NA2RIATIAA AMOADIMOKNA REAKUATARAKHO




Bble kneTtku. Knaccudmkaums
Ky Ans nosy4eH

e OMOpMOHanbHble cTBonoBble KneTku (3CK)
 PeTanbHble CTBOJIOBbLIE KNETKU

e CTBOJNOBbLIE KITETKM B3POCIIOro opraHM3ma
a.) lemonoatuyeckue crteonoBbie Krnetku (FCK)
6.) MynsTMNOTEHTHLIE Me30HXUMaribHble
cTpomanbHble Krnetku (MMCK)

r.) TkaHecneuncgpun4yHbie CTBONOBLIE KITIETKU




bukauusa no

AKY BblAerneHus.
HanbHbIE.

06pasyioT BHYTPEHHIO KIETOUHYI0 Maccy, Unm am6puobnacr,

Ha paHHen cTaaun pa3BUTUSA IMOPUOHA, ABNAIOTCA
NAOPUNOTEHTHbIMU, He 3KcnpeccupyroT HLA aHTUreHbl

-

Tpodobnacr (xaxnan
ero xsnerka — Gnactomep)

D = Bnacrouens

. BHYTpPEHHAR KJIETOYHasA Macca




noHanbHble CK

BblAENSAOT U3 BHYTPEHHEN MaCChI
GnacTouncTbl NPeaMMNIaHTUPOBAHHOIO
3apogblwa (rectaumns 5-10 gHen)

i OMOAOTBOFPEHHAS
Copyright © B MUPE HAYKYA @ SALEKAETKA
RY)

Hopy>kHbil CACHA = — BAACTOUMCTA
i S
©

TACTPYAA e
(14-16¢cy1) e
{

SAPOAbILLEEHE
ACTKMN
OTAEAbHBIE
QOPMUPYIOLLMECS
M3 HUXTKAHN

XapakTtepucTuka:
1.moryT reHepupoBatb o 300
nonynauum

2.CTabunbHbIN AUNNONAHbLIN
KapuoTumn

3.BblCOKasa TeriomepasHasi
aKTUBHOCTb

4. MUHNMarSbHbIN PEHOTUM

D. POCT KnoHamm

[MonyyeHue:

mMaccy

1.13 BrIacToLUUCTbI OT6VIpaI-OT BHYTPEHHKOKO KJITETOYHYHO

2.nomMeLlatoT ee B Yallky MeTpu ¢ KneTkamm-Kopmunmuamm
3.KyNLTUBUPYHIOT HECKOMNbBKO AHEN B Yalllke [0 obpa3oBaHus
KOMOHWIA 3MOPUOHaIbHBIX CTBOJOBbIX KINETOK.




bnacrouucra

ToTunoTeHTHas
Oouut
— 3apoabiL
YEJ/10BEKA
CnepmaToa,ém;

MnopunoTeHTHas
BHyTpeHHss )
KneToyHas macca

» NMMyHHas

Cepp.eq HO-CoCyauCTas cncremMa

cucremMa

HepBHas cucrema

YHUNOTEHTHbIE KIETKU




Hble CK

YaCTUYHO AETEPMUHUPOBAHHLIE KINETKU
onpefenieHHbIX TKaHeu cdhopMnpoBaBLLErocd
doeTyca (rectaumsi oT 6 0o 24 Hepenb)

XapakTtepucTUKa:
1.MOryT cneymann3npoBaTbCs B

1-3 HanpaBreHnsIx
2.4acTn4Ho mapkuposaHbl MHC
3.aKTUBHO nponudepnpytoT

[MonyyeHue:

1.13 abopTUBHOrO Matepuana

2.NoOMeLLaoT Ha NuTaTernbHble cpeab!

3.KyNbTUBUPYIOT HECKOSBbKO AHEW B YallKe 40 obpasoBaHus
KONOHUN dpeTasribHbIX CTBOSOBbLIX KNETOK.




blé KJIeTKU
oOpraHnNn3ma

COCTAB CTBONOBbIX KITETOK

CTBOJIOBbIE KINNETKWU

TKAHEBbIE —
MPEOWECTBEHHWKA
KOCTHOro TONLKO OQHOrO BUOA
MO3TA KNETOK

FEMOMNO3TUNECKUE — CTPOMAJSIbHbIE —
NPEQWECTBEHHWKW NPEAUECTBEHHWKA

KNETOK KPOBMW BCEXKNETOK
B OPrAHM3MA

YHOK 13 http://razumru.ru/science/popular/smirnov.htm




Tvn CTBONOBLIX KNEeTOK

MeseHxumanbeHbie

KpoBeTBOpHEIE

HelpanbHble
AnUTennarbHble

[MleyéHo4Hble

[lepmanbHble

Jlokanusauus

KocTHbIM MO3T, Xunposas
TKaHb

KOCTHbIA MO3T,
cenes3eHka (rpbi3yHbl)

[ ONOBHOW MO3I, KOXKa

Koxa, anungepmuc

[TeyeHb

Koxa, cnm3nctble

®

OBKM

Nyt anddgpepeHUUp
KapanomuouuTsl, MUOLMTEI,
MmagkoMbilleYHble KINETKA,
acTpornuAa, KOCTHaA, XpALLlEBan,
CTPOMarnbHaA TKkaHW, HEPBHbIE
KNETKW, 3HAO0TENNA?

SpUTPOLMTDI, FPaHYTOLMTDI,
MOHOLMTbI-MaKkpodaru,
ocTeoknacTbl, Knetkn Kyndepa,
AEHOPWTHBIE KNETKMN,
numdouuTbl, TPOMBOLUUTBI

HelpoHbl, acTpoumThil,
ONUroAeHAPOLMTbI, KINETKK
KpOBU

Bce TMNbI KNETOK B 3nNUTeNuanbHbIX
KpyunTtax, BCe TUMbl KNETOK
anUaepmManbHOro croA

[enaToyuTbl, 3NUTENWI XENYHbIX
NPOTOKOB, KALLEYHbLIA 3NUTENNNA,
KIMETKW NOMKENYA0UYHOM Kenesbl,
MMOLMTEI

He#poHbl, mMus, rmagkme MMouunThbI,
agunouuThbl



dHEéBble

LLUeCTBEHHUKU
L Self-renewal

Neural stem cell nestin(+)

}

nestin(-)
Mash1(+)
Ngn 1/2(+)
Prox 1(+)

Secondary progenitor

cell ~
/ N
Prox 1( +)
Bm 4+ repo(+

Neuronal progemtor cell gllaI progemtor cell

/\

Astrocytes

Oligodendrocytes

glutamatergic  cholinergic TH

Mature neurons

TkaHecneundgpunyHble
NPOreHNTOPHbIE KNeTKU
(kneTkn-npeaLwecTBEHHULUbI) —
CTBOJIOBbI€ KIJIeTKM,
AeTePMUHUPOBAHHbLIE Ha
andcepeHUNpPOBKY B
onpeaeriéHHbIU TUN KIEeTOK,
pacnonararoTcs B pa3nn4yHbIX
TKaHSAX U opraHax, oTBe4alroT 3a
OOHOBJIEeHMe NX KNeTO4YHOM
nonynsauum, To eCTb 3amMeLlaroT
nornoLine KneTku.




Bbl€é

KPOBETBOPHAH
CTBONOBARA KNETKA

MWENOWVOHASA

NTMMOOUAHAR
CTBONOBASR KNETKA

CTBONIOBARA KNIETKA

@

MWENOBNACT 5
NMMOOBNACT

V= W@

SPUTPOLUMTEI  TPOMBOUMTBI  FPAHYNOUMUTEI  T- U B-NIMMOOLNUTH
1 MOHOUUTBI

BENBIE KNETKWM KPOBU

1b1€ KJ1IeTKU

2

MynbLTUNOTEHTHbIE CTBOMNOBbLIE
KNeTKU, Jarolme Ha4yano KrneTtkam
KpOBM:

1.MmuenoungHoro psga (MOHOUMUTDI,

mMakpodparn, Heutpodcdpunol,
6a3odunbl, 303MHOD U,
3pUTPOLINTbI, MErakapuoLuUThbl,
TPOMOOLUTLI, AEHAPUTHbIE KNETKWN)
JimmcoungHoro psapa (T-nd, B-ncp n
eCTeCTBEeHHbIe Kunnepbl)




MdJibHbl€ CTPOMAJIbH bl%

MynbTMNOTEeHTHbIE CTBOMOBDLIE KIMEeTKNU, COCOOHbIe andgcgepeHumpoBaThCA B
ocTeobnacTtbl (KIeTKM KOCTHOM TKaHU), XOHAPOLUMUTHI (XpsLieBble KIeTKU) U
aaunouuTbl (XKUpOBbIe KNEeTKW).

© - Me3eHxXMManbHble
T — CTBOJIOBbIE KIEeTKM
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MbliweYksie CrpomancHas TenaoumT A
OcreouuTt Xowapouut mMuobnacTel KneTka

FenaToumT



AMOpunoHanbHblie CK

HeorpaHnyeHHasa cnocoOHOCTb K
pocTy

TOTUNOTEHTHOCTb

MuHuManbHbIN heHOoTUN

B3pocnble CK KocTHOro
Mo3ra

Bbicokasi nponudepaTtuBHas
aKTUBHOCTb

MynbTU- 1 NNOPUNOTEHTHOCTDb
JlerkocTb nony4yeHun
OTcyTcTBME 3TUYECKUX
npob6bnem

OTcyTcTBMEe HEOOXOAMMOCTH
MMMYHOCYMNpeccum
(ayToTpaHcnnaHTauus)

JTn4yeckme npobnemoli
(ctatycambpuoHa...)

TpyAHO BbIAENUTb YUCTYIO JINHUIO
Puck ottopxeHus

Puck kaHueporeHesa

Mapkepbl cneuncmnyeckon
AandcepeHUMPOBKU NIOXO
nccnenoBaHbl
OundchepeHumupoBkKa in vitro

NfoXo perynupyeTcs

Mapkepbl cneuncpunyeckon
AndpcpepeHUMPOBKM NIOXO
uccrie4oBaHbl

UXx KonuyecTBO pe3Ko
YMeHbLlaeTcs C BO3pacToOM
OrpaHn4yeHHOe Ucnosib3oBaHue
Nnpv OCTPOM NaToNorum n
co3faHus 6aHKoB




Xendnuka

B KIfleTKax CyLecTByeT MeXaHU3M
UX cTapeHus (Tenomepbl), KOTOPbIU NIUMUTUPYET
KONMIMYeCTBO KIeTouYHbIX aerneHun (He 6onee 50 - 60)

P—

2004 r. xypHan Nature Genetics onyb6nukoBan pesynbratbhl ANIUTENBLHOIO
KynbtuBupoBaHus 9 nuHmn ACK n3 konnekuuu NIH (HauMOHaNbHbLIN MHCTUTYT
snopoBbs, CLUA)

8 13 9 NMHUI Ha NO3OHUX naccaxax (55-59) HecnKn reHeTUYeCKNe N3MEeHEHUS
XapakTepHble N5 3110Ka4eCTBEHHbIX KITETOK:

* 45 % - reHHble MyTaunun (aeneunn nnu amnnmdukaumm) B 061actm NPOOHKOreHOB;
» 22 % - myTaummn mutoxoHgpuanosHon AHK;

* 90 % - yBenuMyeHne MeTUnNnMpoBaHNs reHHbIX NPOMOTOPOB (SNUreHeTnyeckme
N3MEHEHUS).

BbiBoA: TepaneBTUYeckoe KnoHupoBaHue 3CK tpedbyeT MMHUMaNbLHOro
yucrna naccaxem in vitro.




I
TepanesTHYecKoe KNOHMpOBaHWe Nepenporpawmmuposanue | VIHOyUMpPOBaHHbIE
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NOBTOPMNU N YCOBEPLLEHCTBOBANMN
METOA TpaHcnnaHTaumn saep

Briggs and King’s
nuclear transfer experiment

nucleus
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1962 r.
ncnonb3oBasn B Ka4ecTBe JOHOpa a4ep
cneunann3npoBaBLUMECS KIETKN 3NUTENUS
KULLEYHMKA ronoBacTumka. Bbipknsano He
bonee OBYX NPOLUEHTOB KINOHNUPOBAHHOIO
NOTOMCTBA.
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W3 narywkm- c NbH
ans6uHoca AurMeRTauwei
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MbILLKY KITOHMpPOBanu U3 HeB3payHOM TYLLKM,
KoTopasa 16 net nposena B XonoauibHUKE




PUAMEHT A. YUIIMYTA

Keur KaMn63nn
(1954-2012)

Evm PuTum KapeH Maukok

0 CBOUM
1 ArHeHKoM bonnwu KIMOHUPOBaHMe OCYLLECTBANOCH Npu
MOMOLLM TEXHOMOMMN S4ePHOro nepeHoca
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OBAHME.
HYKINEOTEHES3.

nepeHoc aapa ns audpcgepeHUunpoBaHHON KINeTKU B
HeonJI040TBOPEHHYO ANLIEKIIETKY B
3HYKIeMpoBaHHYIO ANLUEKIEeTKY C nocreaytoLwien
nepecagkon peKOHCTPYMpPOBaHHOU 3UrOTbl B AnLieBOA
CyporatHoM maTtepu
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(nepemMeHHOe annekmpuyeckoe nose, Y®-usneyeHue, nasep)

OCHOBHbIE MEOTAbI
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TOHKOW MUKPOMUIMETKOM npokKarnbliBatoT
30HbI Nennumnaa 1 nnasmaTnyeckou
MeMObpaHbl 1 N3BMeKatT MPOHYKNeychl
nuneTkon, 6bonbluero guametpa (12
MKM) B TO XXe OTBEpPCTUE BBOOAT
avunnounaHoe a4p0 AoHopa.

B amowm criydae MeHbuie mpasmupyemcs
yumorinasma 3u2omal U
mpaHcriopmupyemoe 50po OoHopa

30Ha nennwoumaa — HapyxHas 6enkoas
obono4yka anuekneTkm
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1. nepBbIv paspsag — AN CIUSHUA KNeTokK
2. BTOpPOW — ONs CTUMYNALMN MexaHn3Ma
apobneHus

Blackw

lamb (clone)



KyanMBMpOBaHMe in vitro —
PEKOHCTPYUPOBAHHbIN 3apOoAblLu
BCTynaeT B cTaguio ApooneHuns




I'Ipe,qumnnaHTauMOHHbm 3apoAabill NoMeLwarT B
MaTKy cypporaTHou maTtepu, nmbo pasButue
3MOpMOHa OCTaHaBNMUBaIOT

SnacTouMcTa NPUGNMKaeTcs K CTEHKE MaTKM

BnacTtouncra HauMHaeT BHeApPATLCA
(umnnaHTMpoBaTbLCA) NOA CNU3UCTYIO OOONOUKY
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FeHoTrn A

KnaTku monoyHoi
xenesu osus! (KNX)

PekKoHCTpYypoBaHHaA
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KJIOHUpOBaHMe

penpoAyKTUBHOE
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/’

co3jaHMue TOYHOMN KOMuu
opraHumsmMma c
UcnoJib3oBaHUEM ero
reHeTuyeckoro matTepuarsia
(K/TOHMpOBaHue ncyesaroLmx nam
BbIMEPLLNX BUOB,; PELLEHNE
rnpobsieMbl NEpBUYHOIro becriioans:

KOMMEPYECKOE K/IOHUPOBaHUE
JOMaLLIHMX XXUBOTHbIX U MP.)

TepaneBTUuYecKoe

MeToA4 nosyydyeHus
KJIETOYHbIX KYJ/IbTYp-
TPaHCNJIQHTATOB

(peLueHne npobsiem
TPaHCI/1aHTO/I0OMMKN,; reHHasl Teparnus;

Hay4Hble nccregoBaHusi B obiactu
MOJIEKY/ISIPHO buosiornm v rp.)



BHbIe COBpPeMeHHbIe Noaxoabl
KNOHMPOBaHNM KUBOTHERK LMD

e @®parMeHTUpPOBaHME NpeaUMNIIAaHTaLMOHHOIo AIMOpMoHa
CO CTUMYHNSALMEN NocneayrLwero pa3BUTUA (makum rnymem
Ob171U rosnyyYeHbl 0cobu pa3HbkIx 8UO08 MIleKornumMarowux —
MbIlWeU, Kopos, oeeu, fiowadeu)

lNepecagka saep npeanMNaHTaLUMOHHbLIX SMOPUOHOB
B 3HYKIeMpoBaHHbIE KIeTKN (K/10HUpoB8aHUE 3e MHOB0OHbIX —
wiriopuesou ng2yuwku u rp.)

lNepecaaka saep coMaTUYECKUX KITeTOK B3pOCron ocobu B
3HYKINeupoBaHHbIe KINeTKu (oseyka Lorsnu)




NOJTy4YEeHUA KNeTOUYHbIX
KyNnbTYp — TPAQHCMIAHTaToOB
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1. OnnogoTBOpeHHas anuekneTka (3urota)
2. 3urota gennTcsa HagBoe

3-4. MuToTN4YECKOE AeneHne
NPO4OITKAETCS

5. Uepes 5-6 gHeun obpasyeTcs brnactouncra
6. BHyTpeHHI010 YacTb bnactounctel (BKM)
NOMELLAOT Ha NUTaTESNbHY0 cpeay Ans
NoNy4YeHNA CTBOMNOBLIX KINETOK

7. Bosgencreys XxMMn4eckumMm BellecTtesamMmm
nHayuupytoT andpdpepeHumposky CK B
KITETKN pa3Horo tuna (Hanpumep, MMoLUUTbI)
8. lNpenwecTtBeHHNKOB MUOLINTOB
NCNONb3YHT NS KINETOYHOW Tepanum




Human Therapeutic Cloning




