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Ta6muna 4. Pesynbrarel FISH-ananuza D®M, retrepo3UroTHbIX 10 AYTUIMKALIMU U ejieliuy reHa Cntn6 B OMHOM TeHOMe

JInHusg DPOM, reTepo3UroTHast Jlonst KieTok Jlonst KIeTok KomuectBo | KonmmuectBo Yucno
MO OYTUTMKAITIY U IETeIINN C TpUcoOMMeE C MOHOCOMHUEM | TIOJUTIIOMIHBIX | aHYTUTOMIHBIX | TPOAHATM3UPOBAHHBIX
Cnin6 1o xpoMmocome 6, B %|no xpomocome 6, B %| KIJIeTOK, B % KJIETOK, B % meTadas
JI44Ne 1 0 0.77 5.4 6.1 130
JI44Ne 10 0 0 1.5 3.8 130
JI44Ne 5 0 0 5.7 3.5 140
JI44Ne 8 0 0 2.5 5.8 118

OpU U3YYEeHUU CTAOMILHOCTA KApMOTUIIOB Ha PaHHUX
naccaxax B 32 aMOpHOHAJIBHBIX CTBOJIOBEIX (DC) MTMHU-
SIX MBIIIM, TOJYYECHHBIX M3 BHYTPEHHE KJIIeTOYHOI
Macchl OJIACTOLIMCT, OBIIO OOHApPYKEHO CIOHTAaHHOE
BO3HUKHOBEHUE TPHUCOMMHU IO XpoMocoMaM 1, 6, 9, 11,
13, 14, 18 u 19 B HeKoTOphIX KIeTKax MHOTUX DC JIMHUIA,
a Tak>Ke MOHOCOMMUSI TT0 Pa3IMIHBIM XpOMOCOMAaM B He-
OOJIBIIION IoJIe KJIETOK pa3HbIix DC JIMHMIA.

B03MOXXHBIM OOBSICHEHHEM OTCYTCTBUSI TPUCOMUM B
OOM, HecylIuX OyIUIMKALIO 1 Aejiennto reHa Cntn6 B
KOMITayHe, IBISIETCSI TO, UYTO J03a TeHa Cntn6 B TeHOME
OKaszajlach OJIM3KOil K HOpME, B OTIMYME OT JIMHUIA, B
KOTOpPBIX aymiankauus Cntn6 Obljia B reTepo- WIM TOMO-
aurote. TakuM obpaszoM, nyrmmkanuss Cntn6 v geaeuust
Cntn6 Ha pa3HBIX TOMOJIOTaX B OHHOM T'€eHOME OKa3aJIuCh
6ojee CTAaOMIBHBIMU [JIsI T€HOMa MOIU(MUKALUSIMU,
gyeM Korma no3a reHa Cntn6 B reHoMe ObUIa BBIIIE B 1.5
Uu 2 pasa.

He uckimoueHo, 4To B KJIeTKaX UCCIIeTOBAHHBIX JIU-
Huit @M, HecylIuX pefaKTUPOBaHHbI reH Cnin6, Tpu-
COMUSI TI0 XpOMOCOMe 6 BO3HHMKAET Ha 0ojiee BHICOKOM
YpPOBHE, HO COIPOBOXIAETCS OBICTPOI SIMMUHALIACH
aHEYIUIOMIHBIX KJIETOK B pAaHHEM pa3BUTUU SMOpHOHA.
bou1o moka3zaHo, 4To, HAYMHAs C IIPEeAUMIDIAHTALUOH -
HOTO TMeproaa, aHeYIUIONIHbIE KJIETKU 3IMMUHUPYIOT-
¢S TI0 Mepe pa3BUTHS SMOpHOHA IMyTEM arloITo3a. DyII-
JIOUTHO-aHEYIIJIOMIHBIE MO3aKU, COIEepKallle J0CTa-
TOYHOE KOJIMYECTBO HOPMAJIbHBIX TUIUIOMIHBIX KIIETOK,
MMEIOT TIONHBIN moTeHuMan pas3sutus (Bolton et al.,
2016). HenaBuee uccnemosanue (Singla et al., 2020)
MHOATBEPKIACT, YTO aHEYIUIOMIHbIE KIETKU SJIUMWHU-
pYIOTCSI HA paHHUX 3Tarlax pa3BUTUS SMOpHOHA ITyTeM
aronTo3a, a HopMaJjbHbIe TUITLIOUIHBIC KJICTKI YBEJINYM -
BalOT CKOPOCTh Mpoudepay, 4To0bl KOMIIEHCUPOBAThH
HEIOCTaTOK B pa3Mepe 3MOpHOHA U3-3a IUMUHUPOBAB-
IIMX KJIeTOK. Takoke BO3MOXHO, 4TO ayruiukanus Cntn6 B
reTepO3UroTe MOKET MOBBIIIATH BEPOITHOCTb TPUCOMUM,
HO HE rapaHTUPOBAaTh ee TosIBJIcHME. Tak, cpeau pakTopos,
BIMSIIOIIMX Ha BO3HUKHOBEHUE AaHEYIUIOMINM, IOMUMO
W3MEHEHUIA B LIECHTPOMEPHbIX paiioHaX Y AMHAMUKU MUTO-
TUYECKOTO BEpeTeHAa BhIICIISIOT IYTIMKALIMM Y UBMEHEHUST
XpPOMOCOMHOIT KoHnIeHcauu 1 kore3uu (Goepfert et al.,
2000; Cleveland et al., 2003; Kalitsis et al., 2005).

IIpoBeneHHOE MccaenoBaHUE TTOKAa3aja0, YTO MOIy-
YeHHBIE B XOJ€ peIaKTUPOBAHUSI TeHOMA B 3UTOTE MbI-
meit ¢ momonnbio CRISPR/Cas9 nenenust, nHBepcus u

OyIuKalusg reHa Cnin6 NPUBOAST K JNeCTaOWIN3alNU
KapUOTHUIIa. DTO BBIPAXKAETCS B MOBBILLIEHHOM YpPOBHE
MOJIUIUIONINN Y aHEYIUIOUAUM, B YACTHOCTU B IOSIBJIE-
HUU TPUCOMHU XPOMOCOMEI 6 B HEKOTOPBIX MUCCIEHO-
BaHHBIX JTUHUAX DDM.
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CRISPR/Cas9 Induced Duplications, Deletions and Inversions in Mouse Zygotes
Lead to Karyotype Instability

J. M. Minina® *, A. B. Soroka®, T. V. Karamysheva®, N. A. Serdyukova‘, and O. L. Serov*
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CRISPR/Cas9 technology has been widely used for targeted modification of the mammalian genomes. We have an-
alyzed the karyotype of 18 mouse fibroblast cell lines with Cntn6 gene rearrangements introduced by CRISPR/Cas9.
We have produced cell lines with 2374 kb Cntn6 gene duplications, 1137 kb deletions and inversions of similar size.
In addition, we have performed cytogenetic analysis for five control mouse embryonic fibroblasts with the intact
Cntn6 gene alleles. The cell lines heterozygous for Cntn6 gene inversion and homozygous and heterozygous for Cntn6
gene duplication had a high level of polyploidy (20—46%), as well as chromosome 6 monosomy (1—9%) and trisomy
(1—-8%). No trisomy was detected in the four cell lines with the deletion and duplication of the Cntn6 gene in the
compound, and the proportion of polyploid cells was minimal (1.5—5.7%). Thus, we have shown the karyotype de-
stabilization in the cell lines that have undergone genome editing using CRISPR/Cas9 system.

Keywords: CRISPR/Cas9, duplication, deletion, ancuploidy, trisomy, Cntn6
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