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PE®EPAT

JlumioMHast paboTa BKIIIOYAET: CTpaHWIl — 82, pUCYHKOB — 21, Tabmuiy — 8,
IpUIIOKeHUH — 1, NICTOUHUKOB — 78.

Kimouessie cnosa: OCTPBIM MUEJIOUIHBIN JIEMKO3, TYUEPUJTHBIN
OHKOI'EH RUNX1-RUNX1T], CUCTEMA CRISPR/CASS,
JIEHTUBUPYCHAS TPAHCAYKIMA.

OOBEKTHI UCCIIEIOBAHMS: KIETKH OCTPOr0 MHUEIOUIHOIO JIK03a YeIoBeKa
Kasumi-1 u xnetku sMmOproHabHON Touky YenoBeka HEK293T.

€Jlb: OCYLIECTBJIICHHUE JEHTUBUPYCHOW  TpPaHCIyKLUUU KJIETOK

HemoupunmpoBanHoi auHur Kasumi-1 u guammn HEK293T, npensapurenbHO
momudpunmpoBanHoit tunPHK k reny RUNXI1T1, u nocnenyromieit cenekuuu
TPaHCIYKTAaHTOB Ha MPEAMET CTaOMIbHOM sKcnpeccuu reHa Cas9.

Mertompl: KOTpaHC(EKIIUS BEKTOPaMH JICHTUBHUPYCHOW CHCTEMBI, TPOTOYHAS
TUTOITYOPUMETPHUS, ICHTUBUPYCHAS TPAHCTYKITHS.

bonee demM y MONOBHMHBI MAIMEHTOB C OCTPHIM MHUEJIOUIHBIM JIEHKO30M
(OMJI) oOHapyXMBalOTCs pa3IMyHbIE ITUTOTCHETHYecKkue aHoMainu. OnHa U3
TaKUX aHoOMaiumid — TpaHciokanus 1(8;21), ciencTBHeM KOTOPOH  SIBISETCS
oOpa3zoBanue rubpuaHoro onkoreHa RUNXI-RUNXI1TI1, xoTopelii wurpaer
KIIOYEBYIO DPOJb B CTAHOBJICHHMU JEeiKo3HOTrO ¢eHoTuna. B cBsizm ¢ 3TuM
MPEICTaBIsIeT MHTEPEC HOKAYT JAHHOTO THOPUIHOTO OHKOTEHA C UCTIOIB30BaHUEM
cucrembl CRISPR/Caso.

B xoxe Hacrosimiero mccieoBaHus OblIa OCYIIECTBIEHA KOTpaHCQEKIUs
knetok guann HEK293T BekTopamu mneHTHBHpYCHOW cucTeMbl. B KkadecTBe
OCHOBHOM TIa3MHJIbI UCTIOIB30BaH TuiasmMuay lenti-Cas9-blast, coneprxariyro ren
Cas9, a Ttarkke ren OnacturmauuaedamuHasbel (BSD). Kpome Toro, Obuia
OCyIIEeCTBIICHA oONTUMHU3anus MeToauku KkoTpancexmmn HEK293T. C
UCTIOJb30BAaHUEM  TONYYCHHBIX BHPYCHBIX YaCTHI] YCHEIIHO IpOBEIeHa
JICHTUBUPYCHAS TPAHCAYKIUS HeMOIUPUIIMPOBaHHBIX KieTok Kasumi-1 u kierok
HEK?293T, »skcnpeccupyromux ruaPHK x reny RUNXI1TI1. OcymectBiena
CEJIeKIUSI TPAHCIYKTAaHTOB C TIOMOIIBIO ONACTUIMAMHA HA TPEAMET CTAOMIBHOM
HKCIIPECCUU BBEJIEHHON N'€HETUYECKOM KOHCTpYKLUMH. Takke ObUIM pa3paboTaHbl
ruaPHK k renam, accouMpoBaHHBIM C JICKAPCTBEHHOW YCTOMYMBOCTHIO KIIETOK
OMIJI, u npoBejicHa OIICHKA SKCIPECCUH LEICBBIX IeHOB JuId JuHuu Kasumi-1 mo
nanabiM RNA-Seq.



PE®EPAT

JIpITIOMHas TIpala YKioyae: cTapoHak — 82, mamoHkay — 21, tabmin — 8,
NpbIKIaAaHHAy — 1, KpbIHil — 78.

Kmouassis cnos: BOCTPBI MISJIOIHBI JIEMKO3, T'IEPBIJIHBI
AHKATEH RUNX1-RUNX1T1, CICTOMA CRISPR/CASY, JIEHTBIBIPYCHAS
TPAHCAYKUBbIA.

AOG'eKTBI JaciieflaBaHHS: KJIETKI BOCTpara MisutoijgHara JIeHKO3y dajiaBeka
Kasumi-1 i xietki sMmOpwisiHanbHAN HBIpKi yanaBeka HEK293T.

Mpora: QXKBILLAYICHHE JICHTBIBIpYCHAN TPaHCIYKIIbII KJIETaK
HeMajplpikaBanail diHil Kasumi-1 1 miait HEK293T, nanspaane mManapigikaBaHai
rinPHK na reny RUNXITI, 1 cenexupls TpaHCAYKTaHTay Ha MpaaMeT cTadlIbHal
skcrnpacii rera Cas9.

Mertanpl: katpaHC(EKIbId BEKTapaMl JIEHTBIBIPYCHAM CICTAMBI, MPAaTOYHAS
BITAITF0APBIMETPHIS, JICHTHIBIPYCHAST TPAHCTYKITBIS.

Bosibmi WbiM y TaNOBBI TAIBICHTay 3 BOCTPBIM MISUIOIIHBIM JIEHKO3aM
(BMJI) BeIAyIISIOIIa PO3HBISA IBITATCHETHIUHBIS aHaMaii. AJHa 3 TaKiX aHaMaJlii
— TpaHcinakaneis 1(8;21), ciencTBam sikoW 3'sAyiseniia aTpbIMaHHE TiOpbIAHAra
ankareHa RUNXI1-RUNXI1T1, sxi rynse KIIOYaBYIO pOdKO Y CTaHayJEHHI
Jeiiko3Hara (eHartblly. Y CyBsi3l 3 I'IThIM yAyis€ LIKaBaclpb HAaKayT Aaj3eHara
riOpbIIHara OHKOreHa 3 BbikapbicTanHeM cictambl CRISPR/Cas9.

V¥ xopa3e rarara gaciiejaBaHHs Oblila aXbILLSYJIeHA KaTpaHC(HEKIbIS KIETaK
minrii HEK293T Bekrapami JieHTIBIpyCHaH cicTAMBL. Y SKacili aCHOYHAH T1a3Miibl
BhIKapbeicTOyBami tuiasminy lenti-Cas9-blast, sikas 3msimaae ren Cas9, a Takcama
reH Omacteiipa3inga3aminazel  (BSD). Akpams Taro, Obula  @XKBINIYJICHA
anTeIMizanblsl  MeToAblki  Karpancdekupli HEK293T. 3 BeikapeicTaHHEM
aTppIMaHbBIX BIPYCHBIX 4YaCI[iHAK TMACIsIXOBA MpaBeI3€HAa JICHTHIBIpYyCHAs
TPaHCIYKIbIA HeMajblikaBaHbix KiaeTak Kasumi-1 i kmeraxk HEK293T, sxis
aTpeiMaiti 3a0JbHacIh Aa skcrpacii TiAPHK ma reny RUNXITL. AspinusyieHna
CEJICKIIbIA TPAHCAYKTAHTAY 3 Jamamorail OJacThIIbII3IHA HA MpaJMeT cTadiIbHaK
AKCIPACIl YBel3eHail TeHeThblYHAl KaHCTPYKIbll. Takcama Obull pacmpaliaBaHbl
rinfPHK na renay, 3Bsi3aHbIX 3 JiekaBaii ycroiniBacio kietak BMJI, | npaBen3ena
alPHKa dKCIpACii MATaBBIX reHay juis JiHii Kasumi-1 ma gamzensix RNA-Seq.



ABSTRACT

The graduation project includes: pages — 82, figures — 21, tables — 8,
applications — 1, sources — 78.

Key words: ACUTE MYELOID LEUKEMIA, FUSION ONCOGENE
RUNX1-RUNX1T1, CRISPR/CAS9 SYSTEM, LENTIVIRAL TRANSDUCTION.

Objects of investigation: Kasumi-1 human acute myeloid leukemia cells and
HEK?293T human embryonic kidney cells.

The aim was a lentiviral transduction of unmodified Kasumi-1 cells and
HEK?293T cells carrying the guideRNA targeting RUNX1T1 gene, and subsequent
selection of transductants for stable expression of the Cas9 gene.

Methods: co-transfection with the use of lentiviral vector system, flow
cytofluorimetry, lentiviral transduction.

More than half of patients with acute myeloid leukemia (AML) have various
cytogenetic abnormalities. One of these anomalies is the translocation t(8;21). It
results in formation of a hybrid oncogene RUNX1-RUNX1T1, which plays a key
role in acquisition of leukemic phenotype. In this regard, the knockout of this
hybrid oncogene using the CRISPR/Cas9 system is of interest.

In the course of this study, HEK293T cells were co-transfected using
lentiviral vector system. The lenti-Cas9-blast plasmid containing the Cas9 gene as
well as the blasticidin deaminase gene (BSD) was used as the main plasmid. In
addition, the HEK293T co-transfection technique was optimized. Lentiviral
transduction of unmodified Kasumi-1 cells and HEK293T cells expressing the
RUNXI1T1 gene was successfully performed using the obtained viral particles.
Transductants were selected using blasticidin for stable expression of the
introduced genetic construction. The guideRNAs targeting genes associated with
drug resistance of AML cells were also developed; the expression of target genes
for the Kasumi-1 line was evaluated using RNA-Seq data.



