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PE®EPAT

Junnomnas paboma conepxut 44 crpanunibl, 15 pucynkos, 4 tabmuiel, 44
UCITOJIb30BAaHHBIX UCTOYHHKA.

Kniouesvie cno8aa: ITPOCTPAHCTBEHHAA OPT'AHU3ALNMA
XPOMATHHA, CTUIAVICUHT PHK, CAPTURE HI-C, BMOMH®OPMATHKA.

Obvexm uccnedosanus: TPOCTPAHCTBEHHAS OpraHU3alvsl XpoMaTUHA B
KJeTKax yejioBeka; cruiaricuar PHK.

Llenv pabomul: TOUCK accOUMALMA MEXAY TPEXMEPHOM OpraHuzanuein
xpomatuHa u craicnaroM PHK B kieTkax genmoBeka.

Memoowbl uccnedosanus: METOIbI ONOMH(POPMATHKHU, METOABI CTATUCTUKH.

3a mocneAHNUEe ACCATUICTHS ObLIO UACHTU(PUIIMPOBAHO OOIBIIOE KOJTHMUECTBO
HEKAHOHWYECKHX COOBITHI CIUIaiicMHIa B KJIETKax uyenoBeka. YacTe M3 HHX
OTHOCUTCA K COOBITUSAM TpPAHC-CIUIAMCUHIA, TPH KOTOPBIX MPOUCXOJIUT
oObeauHeHue pparMeHToB ABYX pa3Hbix Mojekyn PHK. Mexanusmel, jexanue B
OCHOBE TpaHC-CIUIaiiCMHIa, Bce emnle ciado HM3Yy4eHbl, OJHAKO HEKOTOpbIE W3
MPEANOoIaraéMblX MEXaHU3MOB CBSI3bIBAIOT TPAHC-CIUIAWCHHT € MMPOCTPAHCTBEHHOM
OpraHu3alyel XpOMaTHHA B KJIETKaX YE€JI0BEKa.

B Hacrosuieit padote ObLIa MpeanpHHsITa MONBITKAa OOHAPYKUTh ACCOLIMALINU
MEXAY 3HAYMMBIMH B3aHMOJICUCTBHUIMH, AETEKTUPYEMBIMU C MOMOUIBI0 METOJA
Capture Hi-C, 1 koopauHaTamMu COOBITHI TpaHC-CIIAHCHHTA.

[Ipu ¢uabTpauuu MNOTEHUUATBHBIX COOBITUH TpaHC-CIUIAWCHHIa Ha
OCHOBAHMM JIAHHBIX MPOCTPAHCTBEHHOW OpraHu3alMy XpoMaTUHA  ObLIO
oOHapy»eHO 16 Todek pa3peiBa-BoOceArHEHUs B reHoMe (aHrd. breakpoints, BPS)
KJICTOK MOJICJIbHOW JITHUHM OCTPOT'O MHEJIOUIHOTO Jieiiko3a Kasumi-1. CpaBHeHue ¢
nanaeiMu RNA-seq mokasano, uro 2 u3 uaeHTuuuupoBanabix BPS mpuBoasT k
o0pa30BaHMIO paHEe HE OMNUCAHHBIX JII HCCIEAYEMOM KYJIbTYpbl KJIETOK
rUOpUIHBIX (OHKO)IrE€HOB.

B pe3ynbrare comnoctaBieHUsT KOOPAWHAT 3HAYMMBIX B3aUMOJCHCTBUN B
reHOME C KOOpJMHATaMH HEKaHOHWYEeCKHX coObiTui craiicuara PHK  Obin
OOHapy>keH psJ NOTCHUUAIbHBIX acCOUMAlMi, OJIHAKO MPOCTPAHCTBEHHAS
OpraHu3alys XpoMaTWHAa HE MOXET OOBACHUTh Bce pazHooOpasue BPs,
O0OHapy>KMBaeMbIX HAa YPOBHE TPAHCKPUITOMA.



POD®EPAT

Hvinnomnas npaya 3msmrdae 44 craponki, 15 mamronkay, 4 taGmisi, 44
BBIKAPBICTAHBIS KPBIHIIIBI.

Kniouasvia cnosvi. TIPACTOPABAS API'AHI3ALBIA XPAMALIIHY,
CIIJTAMCIHT PHK, CAPTURE HI-C, BISIHO®APMATBIKA..

Ab6’exm Oacnedasanns. TpacTopaBasl apraHizallblsi XpamalliHy ¥ KIeTKax
yayaBeka; ciutaiicinr PHK..

Mbma npayel: TIOHIYK acalbiAlblii MaMDK TPOXMEpHAW apraHi3aiblsi
xpamariny i craiicinram PHK y knerkax yanaseka.

Memaowl dacnedasanns: metanbl OisiHPapMaThIKi, METAIbl CTATHICTHIKI.

3a amomHis [3ecAuironn3i Obula 1APHTHIpIKaBaHAa BsJIIKas KOJIBKACIb
HEKaHaHIYHBIX MaJ(3eH CIUIAMCIHTY ¥ KJIeTKax yajaBeka. YacTka 3 1X agHocIIIa J1a
naj3el TpaHC-CIUIAMCIHTY, MphI AKiX ajn0biBaela al'sgaHaHHe (parMeHTay IBYX
po3Hbix Masiekya PHK. MexaHi3msl, sIKis JspKalp y aCHOBE TPaHC-CIUIAMCIHTY, YCE
A1Y3 cjlada BbIBYYaHbI, aJHAK HEKATOPBIS 3 MEPKAaBAHBIX MEXaHI3May 3Bs3BalOLb
TpaHC-CIUIAKCIHT 3 MPACTOpaBail apraHizalblisaid XpaMalliHy ¥ KJIeTKax JyajaBeka.

VY npazacraynenait npaiisl Obuta 3po0JieHa cripoda BBISBILL acallbIsAIbli TaMIXK
3HAYHBIMI y3aeMaJ3esHHsIMI, AKid APTIKTyronua 3 nanamorai metaay Capture Hi-
C, 1 kaapapIHaTaMi MMaJ13€il TpaHC-CIUIANCIHTY.

[Ipel duTbTpanpll NAaTIHUBIMHBIX MHaA3€d TPaHC-CIUIANCIHTY Ha MaJCTaBe
JAA3€HBIX IpacTopaBail apraHizalbll XpamMaliHy ObUIO BbIsSyJieHa 16 reHOMHBIX
NYHKTay pa3pbIBy-y3’saHanHs (anri. breakpoints, BPS) y kieTkax MaadiapHa JiHii
BOCTpara MiejoigHara jeiiko3y Kasumi-1. IMapaynanne 3 nmaasensimi RNA-seq
nakasaia, mro 2 3 i19HThid1KaBaHbIX BPS npeiBoa3saue na papMipaBaHHs paHel He
amicaHbIX JUIsl acieayeMai KyJbTypbl KJIeTaK rOpbIAHBIX (aHKa) reHay.

VY BBIHIKY cynacTayJeHHsl KaapAblHAT 3HAYHBIX Y3a€Maa3€sIHHAY Y T€HOME 3
KaapJplHaTaM1 HEKaHaHIYHbIX maja3eil crutaiicinry PHK Obly BbigyieHbl mpar
NATAHUBIMHBIX acalbIALbIM, aJIHAK MMPAacTOpaBas apraHizalblsi XpaMaliHy He MOXa
pacTiyMaublllb yc€ll pasHacTaiiHacii BPS, dkis Bemyngoonuma Ha o Y3poyHI
TPAHCKPBINTOMY.



ABSTRACT

Diploma work includes 44 pages, 15 figures, 4 tables, 44 references.

Keywords: SPATIAL CHROMATIN ORGANIZATION, RNA SPLICING,
CAPTURE HI-C, BIOINFORMATICS.

Object of study: spatial chromatin organization in human cells; RNA splicing.

Aim of research: to search for associations between three-dimensional
chromatin organization and RNA splicing in human cells.

Research methods: bioinformatics methods, statistical methods.

Over the past decades, a large number of non-canonical splicing events in
human cells have been identified. Some of them relate to trans-splicing events, in
which fragments of two different RNA molecules are combined. The mechanisms
underlying trans-splicing are still poorly understood, but some of the proposed
mechanisms link trans-splicing to the spatial chromatin organization in human cells.

In this work, an attempt was made to identify relationships between significant
interactions detected by Capture Hi-C method and the coordinates of trans-splicing
events.

During the filtration of trans-splicing events based on spatial chromatin
organization data, 16 genomic breakpoints (BPs) were detected in the genome of
Kasumi-1 model cell line of acute myeloid leukemia. Comparison with RNA-seq
data showed that the 2 identified BPs lead to the formation of previously undescribed
in Kasumi-1 cells hybrid (onco)genes.

As a result of comparison of the coordinates of significant interactions in the
genome with the coordinates of non-canonical RNA splicing events, several
potential associations were identified. However, spatial chromatin organization
cannot fully explain the diversity of BPs found at the transcriptome level.



