KAPUOTUIIMYECKHUE BAPHMALIMKM CTBOJIOBLIX KJIETOK IN VITRO

Tor ¢akT, 4T0 B accoLMAalIN BOBICKAIOTCS IIPEeI-
TMOYTUTEIBHO OTIPENIEIEHHBIE XPOMOCOMBI Habopa
(xpoMocowmsl 13, 14, 15, 21), mo3BoJisieT mpeanoaraTh,
YTO MOAM(UKAIIMOHHBIC HAPYIIEHUS] METUIMPOBAaHMS
CTPECCOBOTO XapaKTepa CBSI3aHbI C ONpeneIeHHBIMU
XpOMOCOMaMM Habopa U HOCST HecaydaliHbIi Xa-
pakTep.

ITpupona nzoxpomMocoM 10 KOHIIA He sicHa. Bos-
HUKaIOT OHU KaK clydailHble 00pa30BaHUs 1 He 3a-
KperisitoTest otoopoM. Hanbosee pacrpoctpaHeHo
MHEHUE, YTO H30XPOMOCOMBI BOBHUKAIOT B PE3YJIbTaTe
HEpacxXOoXIeHNS TOMOJIOTMYHBIX XPOMOCOM B MUTO3€E.
OmHako 3T0 OOBSICHEHUE HE UCKITIOYAET BEPCUU O TOM,
YTO UX BO3HUKHOBEHNE CBSI3aHO C MOBBILIEHHOM CITO-
COOHOCTBIO K arrJIIOTMHALIMUY, TO €CTh C HapylIEHUEM
METUJIUPOBAHUS B IIPUILIEHTPOMEPHBIX palioHaX Io-
MOJIOTMYHBIX XpoMocoM (Maitra et al., 2005). Cormac-
HO HAIlMM JaHHBIM, B 3TOT NPOLIECC HEOAHOKPATHO
BOBJIEKAJINCh TOMOJIOTH BCE TOM XK€ XPOMOCOMBI 15,
KoTOpasl BKiItovanach 1 B accouuanuu (Illopoxosa,
I'punuyk, 2021).

B paborte ¢ KJIeTOUHBIMU KYJbTypaMU ME3€HXUM-
HBIX CK CTOUT yYUTHIBaTh, YTO B IIPOLIECCE KYIb-
TUBUPOBAHUS KJIETKU MOABEPraroTCs perinkKaTuB-
HoMy ctapeHuio. B tpyne IMoJsiHCKO# 1 cOaBTOPOB
(Poljanskaya et al., 2022) moguepKuBaeTcsl, YTO KOJI-
JIEKIIM KJIETOYHBIX KyJIbTYp, BKIIIOUasi Me3eHXUMHBIE
CK, TpeOyIoT CTpOroro KOHTPOJISI Ka4ecTBa, IIOCKOIIb-
Ky C YBEJIMYEHUEM UMCJIA ITAaCCaXKeN B KJIETKAX MOTYT
HaKaIUIMBaThCs TEHETUYECKUE U SIUTEeHETUUECKIE
JIedeKThbl, KOTOPbIE CITOCOOHBI BIIMATH Ha MPOJIM-
¢depaTUBHYIO aKTUBHOCTD, TU(MPEPEHIIMPOBOYHBII
MOTeHIIMAI ¥ 0€30ITaCHOCTD KJIETOK.

IToaBoast UTOT, MOXKHO CKa3aTh, YUTO ME3EHXMMHbIE
CTBOJIOBBIE/CTPOMaIbHEIE KJIETKI CIIOCOOHBI IIPeTep-
MeBaTh KApMOTUIIMYECKHE U3MEHEHUS MPU IepeBoIe
U3 CUCTEMBI in Vivo B CUCTEMY In Vitro.

SAKJIIOYEHHE

IIpencraBneHHbIE TAHHBIE TOBOPST B TTOJIb3Y TOTO,
yrto nipu nepesoae CK B cuctemy in vitro U X Kyjib-
TUBUPOBAHUY BO3ZHUKAIOT T€HETUUECKME U3MEHEHUS
Ha ypoBHe KapuoTtuna. OHI MOTYT HOCUTh KaK CIIy-
YalHBIN XapaKTep, TaK U 3aKpeIUIsIThcsl 0ToopoM. Bos-
HUKAIOIIas HECTAOUILHOCTD CBSI3aHa C HapyIIEHUEM
MEXaHU3MOB KJIETOUHOTO JAeJIeHUS, BEAYIIETO K aHE-
YIUIOUAVH, CTPYKTYPHBIM MEPECTPONKAM Ha YPOBHE
XpOMOCOM U HapylueHussM MetunupoBanus JHK.
[locienHue B CBOIO ouepeab IIPUBOLAT K HapyIIIe-
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HUSIM KOHIEHCALM TOMOJIOTOB M BOSBHUKHOBEHUIO
MEXXPOMOCOMHBIX aCCOLIMAIIUIA.

ITonydyeHHbIE TaHHbIE TOAYEPKUBAIOT BAXKHOCTh
KapuOTUITMYECKOrO aHAIM3a B KOHTPOJIE 32 TEHETH-
yeckoli crabunbHocThi0 CK mpu KyJ1bTUBUPOBAHUH
in vitro. C 3TUX TO3ULIMI KapUOTUITUYECKUI aHa-
JIU3 paccMaTpUBaETCs KaK BaXKHbIA MHCTPYMEHT IS
OLIEHKM 0e30MacHOCTU KeTouyHbIX AuHuil CK npu
WX KJIMHUYECKOM UCHOJb30BaHUU. [ eHeThuUecKue
W3MEHEeHMsI, BOZHUKAIOLIUE MPU MepeBoie KIEeTOK
in vitro 1 VX JajbHeiIIeM KyJIbTUBUPOBAHUU, MOTYT
OBITH HEOE30MaCHBI ITPU UCITOJIb30BAHUU UX B MEIU-
LIMHCKUX LIEJISIX.
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KARYOTYPIC VARIATIONS OF STEM CELLS IN VITRO
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Stem cells (SCs) are of great interest for regenerative medicine due to their ability to self-renew and differen-
tiate. The main condition for their use is their genetic stability. Karyotypic analysis is a key tool for assessing
the genetic stability of SCs. Data on the genetic stability of SCs when transferred to in vitro conditions are
ambiguous, so their comprehensive consideration can help in the selection of SC cellular variants for use
in regenerative medicine. In this review, we examined data from literary sources, as well as our own data
on the karyotypic characteristics of various SCs in vitro, namely: mouse embryonic SCs, human embry-
onic SCs and adult human SCs. The data obtained as a result of a comparative analysis of different types
of SCs in vitro allowed us to give a generalized assessment of the stability of the SC karyotype in culture.
The results of the analysis indicate that when transferring any SCs to the in vitro system, genetic changes
at the karyotype level are likely. The resulting changes can be either random or fixed by selection. In the
event of karyotypic abnormalities in SCs in vitro, the oncogenic potential of such cells increases significantly.

Keywords: stem cells, chromosomes, ectopic conjugation, impaired condensation, chromosomal breaks,

aneuploidy, destabilization
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