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PEDOEPAT

Junnomnas paboma conepxutr 46 ctpanui, 10 pucyHkoB, 4 TaOIUIIEI,
129 ncnonap30BaHHBIX HCTOYHUKOB.

Knwouesvie crosa: DK30H 15A, THBPUJHBIA OHKOT'EH RUNXI1-
RUNX1T1, AJbTEPHATUBHBIN CIUIAMCUHI, ®AKTOP CIUIJIAMCHHIA,
JTNODOEPEHIINAJIBHA ST DKCITPECCHUA.

Obvexm uccneoosanus. 6udbmmoreku RNA-Seq, mojgyyeHHbIE Ha TOTaJIbHOMN
PHK wu3 kynbTyp KJI€TOK 1 00pa3lioB TKaHEH yeIoBeKa.

Llenv pabomvi: U3ydeHUE MEXAHU3MOB PETyJSIMU CIUIalicMHra 3K30Ha 15a
rudpuanoro onkoreHa RUNX1-RUNX1T1 uenoBexa.

Memoowt  uccneoosanus:  nonHotpanckpuntoMubeii  RNA-Seq, anamus
mudepeHIManbHOT0  CIUIACHHTa, aHalu3 JAuQQPepeHluanbHON  3KCIPECCHH,
OounonHpopMaTHUECKHI aHaIN3 00OTallleHUsI MOTUBAMU CBSI3bIBAHUSI.

RUNX1-RUNXI1T1 Tpancinokanus UrpaeT 3HaYUUMYIO pojb B pazsutun OMII y
YeJIOBEKa. 3a CUET albTEPHATUBHOIO CIUIAMICHMHIAa MEHSAETCS BKIIOUEHHE KaCCETHOIrO
15a sk30oHa RUNXIT1 wacth, OT 4ero B TPAaHCKPUNOTE MOSBISAETCA CTOI-KOJOH,
IIPOUCXOJIUT CMEILIEHUE OTKPBITOM PAMKH CUMTBHIBAHUSA U IOIYYAETCsS YKOPOUYEHHBIM
BapHaHT THOPUIHOTO OesiKa, KOTOPbIN MPUBOJUT K arpeCCUBHOMY TEUEHHUIO 00JIE3HU
U HU3KON BBDKMBAEMOCTH MAlMEHTOB. B naHHON paboTe ¢ mpUMeHEHHEM aHalu3a
g depeHIMaTbHON AKCIPECCUH U OLEHKU OOOTalleHHs] MOTHBAMH CBSI3bIBAHMUS
OCYIIECTBIISIJICS. TOMCK OEJIKOB, YYacTBYIOIIMX B CIUIAHCHHIE, CIOCOOHBIX
peryiupoBaTh BKJIIOUeHHE 15a 3K30HAa B TPAHCKPUNT U CBS3BIBATHCS BOJU3U U C
’K30HOM [ 5a.

beimn mosrydeHsl JaHHBIE, YTO CBsI3aHHBIE CO cruiaiicuarom rersl DDX3Y,
CLK1, RBM12B, CCNL1 u DDX24 nuddepeHnnanibHO 3KCIPECCUPOBAINCH B
oOpasiiax ¢ pa3HbIM BKIIIOUeHHEM 15a sk30Ha. Jj1st 6EKOB PEeryIsITOPOB CIIJIalCHHTa
DAZAP1, HNRNPM, KHDRBS1, PTB3, RBM41l, RBM6, RBMS1, ZNF326
JNETEKTUPOBAIMCH CAWTHI CBSI3BIBAHMS B INMPWIETaOIIMX K 15a 3K30HY MHTPOHHBIX
o0JacTsx 1 B caMoM 3Kk30HE. Mlcxoas U3 pe3ynbTaToB paboThl, MOYKHO CAENATh BHIBOJ,
YTO JAHHBIX O calTax CBsA3bIBaHUSA I OenkoB  auddepeHIuaibHO
JKCIIPECCUPYIOIIMXCA T€HOB HE HAWAEHO, MO3TOMY HEJb3sl TOYHO ONPEIEIUTh,
CBSA3aHBl JIM U3MEHEHHMs 110 BKJIIOUEHMIO 3K30Ha 15a B TPaHCKPUIT C 3KCIpPECCHEN
PEryJISATOPHBIX T€HOB, MyTALIMSMU B HUX WM CAaTOB CIUIAMCHHTIA.



PO®EPAT

Hvinnomnas npaya 3msimaae 46 craponak, 10 mamionkay, 4 Tabminbr, 129
BBIKAPBICTAHBIX KPBIHIIL.

Kniouaswisa cnosvr: IK30H 15A, T'IBPBIJIHBI AHKATEH RUNX1-RUNX1T1,
AJIbTOPHATBIVHBI ~ CIUTAWCIHI,  ®AKTAPbl  CIUUIAMCIHIY,
JBIOEPOHIBIAJIIBHA A SKCITPOCIAL.

Ab'exm oacneoasanns: 6101isaToK1 RNA-Seq, atpeimanbis Ha TatanpHail PHK 3
KyJbTYp KJIETaK 1 y30pay TKaHIH yajaBeka.

Mbma npayer: nacnenaBaHHe MEXaHI3May PATyJISIbll CIUTAMCIHTY 9K30Ha 15a
riopeiinara ankareny RUNX1-RUNX1T1 ganasexka.

Memaowt  Oacnedasanns:  noyHaTpanckpeIiTOMHBI ~ RNA-Seq, anami3
nplpeprHIbIIbHATA  CIUTANMCIHTY, — aHami3  AblQepIHLBLUIbHAN  3KCIpACii,
OistiH(apMaThIUHbI aHAJI3 y30aray’HHs MaThIBaMi 3BSA3BaHHS.

RUNX1-RUNX1T1 Tpanciakampsis ryjsie 3HadHylo poiito ¥ passimui BMII §
yajiaBeka. 3a KOUIT albTIpHAThIYHAra CIUIAaCIHTY 3MsHSCLIA YKIIOUYPHHE KaceTHara
15a sx3oma RUNXIT1 wyacTki, ag 4yaro ¥ TpaHCKpBINLE 3'Syiselniia CTOM-KOJOH,
anObIBaeIlla 3pYyIIdHHE aIKphITall paMKi CUBITBAHHS 1 aTPhIMIIIBACIa CKapOYaHBI
BapbIHT riOpbiHara OsuIKy, sSiKi IPbIBOA3INb Ja arpaciyHai MiblHI XBapoObl 1 Hi3Kal
BBEDKBIBJIHACII  MAarbleHTay. Y Jaja3eHail mpanbl 3  Y)KbIBAHHEM —aHami3y
IplpeprHIbIIbHAN  SKCOpacil 1 aJ3HaKkl y30araysHHsS MaTbiBaMl 3BS3BaHHS
QKBIIAYIAYCS TMOIIYK OsUIKOY, fKis VA3edbHIYaolb Yy CIUIAMCIHTY, 310JIbHBIX
poaryiisiBailb yKIOUYIHHE 15a 5K30Ha ¥ TPaHCKPHINT 1 3BsI3Ballla 30J113Ky 1 3 9K30HAM
15a.

BrL11 aTpbIMaHbl 1a3€HbIs, IITO 3Bsi3aHbIs ca crutaiciary rensl DDX3Y, CLK1,
RBM12B, CCNL1 i DDX24 nwidepaHIplsiibHA SKCIIPICIpaBajics Ba ¥30pax 3 pO3HBIM
yKJIrou3HHEM 15a sk30Ha. s Osankoy parysstapay crutaiiciiry DAZAP1, HNRNPM,
KHDRBS1, PTB3, RBM41, RBM6, RBMSI1, ZNF326 naoToKTaBalicCd CaWThI
3BSI3BAHHS ¥ TPBUICTIBIX Ja 15a 9K30HY IHTPOHHBIX abJacCHAX 1 § caMbiM 3K30HE.
3bIX0/1359BI 3 BBIHIKAY Mpallbl, MOKHA 3palillb BHICHOBY, ITO JAA3€HBIX a0 caiiTax
3BSI3BAHHA 7151 OsUIKOY JbIhepIHIIbIIIbHA SKCIIPICABaHbIX FeHAY HE 3HOW3eHa, TaMy
HeJbra JakjiajgHa BbI3HAUbIIb, L1 3BS3aHbIS 3MEHBI A YKIIOUSHHI 3K30Ha 15a ¥
TPAHCKPBINT 3 JKCIPACISI pAryJsTapHBIX TeHay, MyTauplsaMi § i1X i cairtay
CIUTAMCIHTY.



ABSTRACT

The graduation project contains 46 pages, 10 figures, 4 tables, 129 references.

Keywords: EXON 15A, HYBRID ONCOGENE RUNXI1-RUNXI1T],
ALTERNATIVE  SPLICING, SPLICING FACTOR, DIFFERENTIAL
EXPRESSION.

Object of the study: RNA-Seq libraries obtained on total RNA from cell cultures
and human tissue samples.

Objective of the work: study of the mechanisms of regulation of splicing of exon
15a of the human hybrid oncogene RUNX1-RUNX1T1.

Research methods: whole-transcriptome RNA-Seq, differential exon usage,
differential gene expression analysis, bioinformatics analysis of binding motif
enrichment.

RUNX1-RUNX1T1 translocation plays a significant role in the development of
AML in humans. Due to alternative splicing, the inclusion of the cassette 15a exon of
the RUNXLT1 part changes, which causes a stop codon to appear in the transcript, an
open reading frame shift occurs, and a shortened version of the hybrid protein is
obtained, which leads to an aggressive course of the disease and low patient survival.
In this study, differential expression analysis and binding motif enrichment were used
to search for proteins involved in splicing that are capable of regulating the inclusion
of exon 15a in the transcript and binding near and to exon 15a.

Data were obtained that splicing-related genes DDX3Y, CLK1, RBM12B,
CCNL1 and DDX24 were differentially expressed in samples with different inclusion
of exon 15a. For the splicing regulatory proteins DAZAP1, HNRNPM, KHDRBS],
PTB3, RBM41, RBM6, RBMS1, ZNF326, binding sites were detected in the intron
regions adjacent to exon 15a and in the exon itself. Based on the results of the work, it
can be concluded that no data on binding sites for proteins of differentially expressed
genes were found, so it is impossible to accurately determine whether changes in the
inclusion of exon 15a in the transcript are associated with the expression of regulatory
genes, mutations in them or splicing sites.



