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PED®EPAT

Junmomuast pabota 46 crpanuil, 9 pucyHkos, 9 tabnuil, 43 UCTOYHHKA.

T'EHBl KOHTPOJISI KAUECTBA PHK, T'MBEPUJHBIII OHKOTEH
RUNX1T/RUNX1T1, KJIETKM KASUMI-1, RNA-SEQ, TIOJIUMEPA3HAS
HEIMTHAA PEAKIIMA B PEAJIbBHOM BPEMEHMN.

OOBEKT uccienoBanus: relbl KoHTpos kauectBa PHK.

Henb: ouenuts BausiHue rudpugHoro onHkoreHa RUNXI/RUNXITI Ha
JKCIPECCHI0 T€HOB KOHTpois kadectBa PHK B kieTkax MOJIOKUATENBHOM MO
TpaHciokauu t(8;21) hopmbl OCTPOro MUETOUIHOTO JEHK03a YEIOBEKA.

Metonst  uccnenoBanus:  aHanu3  gaHHbix  RNA-seq,  cOopka
TPAHCKUIIIMOHHBIX MOJENEeH M OLeHKa Au(GdepeHIuanbHON 3KCIPECCUH T'€HOB
PARN u ZFP36L2 no RNA-seq punam ¢ nomompto anropurma Cufflinks/Cuffdift,
pa3zpabotka mnpaitmepoB s [1I[P B peanbHOM BpeMEHHU, BBIICICHHE TOTAIBHOU
PHK wu3 knerok uenoseka, cuare3 kJIHK Ha marpuie toransHoi knetounot PHK,
cragpaptHas [1LP, TILIP B peasbHOM BpeMeHH, 3EKTPO(Ope3 HYKIEMHOBBIX
KHCJIOT B arapo3HOM TeJie.

B xome mnpopenaHHO#l paboThl OBUIO MNPOBEPEHO BIUSHUE THOPUIHOTO
onkoreHa RUNXI1/RUNXITI Ha skcnpeccuro reHoB kKoHTpousst kadectBa PHK B
KJIETKaX TMOJIOXKUTEIbHBIX N0 TpaHciokauu t(8;21) popmbl OCTPOro MUETOUTHOTO
Jeiiko3a 4esioBeKa. A MMEHHO, OblI0 MAeHTU(GUUHUPOBAaHO 49 TeHOB, HKCIpeccus
KOTOpPBIX MeEHsAeTcs oA BozxaencTBueM rudbpunHoro Oemka RUNXI/RUNXITI.
[lo pesynbraTtam uccnenoBanusi RNA-seq Obuto uaeHTUUIIMPOBAHO 6 TEHOB
KoHTpons kadectBa PHK, koTopsle 3HaUMMO HM3MEHWIH CBOK JKCIIPECCHIO.
Ccbutasich Ha TMOKa3aTeNM KPATHOCTH PA3IMYUMN U CTATHCTHYECKOW 3HAYMMOCTH
HAO0JII0JAEMBIX PA3NIHYUNA, OBLIO PEHIEHO COCPEAOTOYUTH CBO€ BHUMAHUE Ha JBYX
reHax (PARN, ZFP36L2) u mpoBectn ux Bepudukauuto ¢ nomousto [P B
peaslbHOM BPEMEHHU.

HuddepenunanbHas 3KCOPECCHHM AaHHBIX T€HOB B LEJNEBBIX KJIETKaX MpH
HoknayHe ruopugHoro onkoreHa RUNXI/RUNXIT] Obima moaTBepkaeHa ¢
nomotibio anroputma Cufflinks/Cuffdiff. Taxke ™Mbl TIpoBenM HE3aBUCUMYIO
Bepudukanuio BausHus ~ ruOpuaHoro oHkoreHa RUNXI/RUNXITI Ha
HKCIIPECCUI0 TeHOB KOHTpoussi kadectBa PHK B meneBbIX KieTkax ¢ MOMOILBIO
crangaptHou I[P u IIL[P B peanmbHOM BpeMeHH. B pe3ynbpTaTre mpoBENEHHOTO
aHajM3a Mbl NOATBEPJAWIM BIIMSHHE TMOPUIHOTO OHKOI€HAa Ha aHaIM3HpPyEMbIE
reHbl KoHTpoust kauectsa PHK.



POD®EPAT

JpimiomHuast padora 46 craponak, 9 manoHkay, 9 tadmii, 43 KpBIHILI.

I'EHBI KAHTPOJIIO AKACIHI PHK, RNA-SEQ, I'lbPBIJIHbI AHKAT'EH
RUNX1/RUNX1T1, KJIETKI KASUMI-1, TTAJIIMEPA3HAS JIAHIIYT'OBAS
POAKIbBIA.

AG’exT gacienBaHHs: reHbl KaHnTpoiito skacui PHK.

Mbra: amanine ymiely riOpeimHara ankarena RUNXLI/RUNXIT1 Ha
’KcIpacito reHay kantpoito skacul PHK ¥ kierkax craHoydail ma TpaHciaakaibll
t(8;21) bopmbl BocTpara MiesoiHary JISHKO3y JyajaBeka.

Mertanpl  nmacnmenBanHsi:  aHaimiz  gaaseHsix  RNA-seq,  300pka
TPAHCKPBIMLBIMHBIX MAARJIAY 1 allPHKA Abl(hepIHUbIUIbHAN dKcnpacii reHay PARN
i ZFP36L2 ma RNA-seq peiam 3 mamamoraii anrapeitmy Cufflinks/Cuffdiff,
pacrpaioyka mnpaiiMepay sl majiMepa3Hal JIaHIyroBail paakiibli ¥ pIaJIbHBIM
yace, BbUTyudHHE TaTanbHait PHK 3 knerak vanaseka, ciHT3 kJIHK Ha MatphIis!
tatanpbHail kietkaBali PHK, mamimepasnas naHiryroBasi plrakiibisi, MajiMepasHas
JAHI[yTOBasl PIAKLbIS ¥ praJIbHBIM Yace, 3JeKTpadapi3 HyKJIEiHABbIX KICHOT.

VY xoa3e nmpaBea3eHail npaibl Obly MpaBepaHbl YIUIBIY TiOpblAHAra aHkareHa
RUNXI/RUNXITI nHa skcmpacito reHay kantpomo sikacui PHK ¥y wimerkax,
cTaHOYYbIX Ta TpaHciaokauuu t(8; 21) dopmbl BocTpara MienoiaHara JIeHKO3y
yanaBeka. A MeHaBiTa, ObUIO 1PHThI(IKaBaHa 49 reHay, SKCIpaCis AKiX 3MsHEIA
naj y3a3essHaeM riopoiHara 0ssiky RUNXT/RUNXITI. [1a BiHIKaxX JacieaaBaHHs
RNA-seq Obuto imdHTHIQIKaBaHa 6 reHay kantposto sikacui PHK, skig 3nHauna
3MSIHUII CBaro AKcIpacito. Crachuiaroublcsl HA MAaKa3yblKi KPATHACLI aJpO3HEHHSY 1
CTATBICTBIYHAN 3HAYHACI] HA31paHbIX aJAPO3HEHHSY, OBLJIO BbIpaliaHa 3acspoja3ilb
crato yBary Ha nByx reHax (PARN, ZFP36L2) 1 mpaBecmi iX BepbI(iKauplio 3
JanamMoraii majgiMepasHai JJaHIyroBai prakiibll ¥ prajibHbIM Yace.

JbipepaHublsabHas 3KCOPICis NaA3€HbIX T'€Hay y MATaBBIX KIETKaX IphbI
HakmayHe riOpeiqHara ankareHa RUNXI/RUNXIT1 Obiia mamBepiokana 3
nanamoraii anrapeitmy Cufflinks/Cuffdiff. Takcama Mbl mpaBsuli He3aleXHYIO
Bepbldikaipiro YmeBy riopeiqHara ankareHa RUNX1T/RUNXITI Ha skcmpacito
reHay kantpoiio sikacui PHK ¥ MdaTaBbIX KieTkax 3 JamaMorail ctaHaapTHau
najgiMepasHail JIaHI[yroBall plakiiblli 1 MNajgiMepa3Hail JaHI[yroBail piIakipll ¥
plaJibHBIM 4ace. Y BBIHIKY I[paBeJ3eHara aHalidy Mbl NalUBEpPA3UIl  YIIbLY
riOpblIHara OHKOTEH Ha aHalli3aBaHbIsl TeHbl KaHTpoJto sikacii PHK.



ABSTRACT

Diploma work includes 46 pages of text, figures 9, tables 9, references 43.

GENES OF RNA QUALITY CONTROL, RNA-SEQ, FUSION ONCOGEN
RUNX1/RUNX1T1, KASUMI-1 CELLS, REAL-TIME POLYMERASE CHAIN
REACTION.

Object of research: genes of RNA quality control.

Aim of work: to evaluate the effect of the fusion oncogene
RUNX1/RUNXI1T1 on expression of RNA quality control genes in t(8;21)-
positive acute myeloid leukemia cells.

Research methods: analysis of RNA-seq data, assembly of full-length
transcripts and evaluation of differential expression of PARN and ZFP36L2 genes
using Cufflinks/Cuffdiff algorithm, development of primers for real-time PCR,
isolation of total RNA from human cells, synthesis of, standard PCR, real-time
PCR, nucleic acid electrophoresis.

During this work, the effect of RUNX1/RUNX1T1 fusion oncogene on the
expression of RNA quality control genes in t(8;21)-positive acute myeloid
leukemia cells was tested. In total, 49 genes with differential expression were
identified under siRNA-mediated RUNX1/RUNX1T1 knockdown conditions.
According to the results of the RNA-seq study, the expression of 6 genes was
changed significantly. Of these genes, PARN and ZFP36L2 possess the most
significant difference in expression between two states of leukemia cells and they
were selected for subsequent independent validation.

Differential expression of selected genes was independently confirmed with
Cufflinks/Cuffdiff algorithm. We also validated the effect of fusion oncogene
RUNX1/RUNX1T1 on the expression of RNA quality control genes using
standard PCR and real-time PCR. As a result of the analysis, we confirmed the
effect of fusion oncogene on the analyzed RNA quality control genes.



