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PE®EPAT

JlutimomHasi paboTa BKJIIOYAET: CTpaHUI] — 38, pUCyHKOB — 6, Tabmmi — 1,
HMCTOYHUKOB — 26.
Kirouessie cioBa: CRISPR/CAS9, KASUMI-1, HEK293T, TPAHCOEKIW S,

JIEHTUBUPYCHAA TPAHCAYKLNAL.
OOBEKThI MCCAEA0BAaHUA: KIETKH OCTPOr0 MMEJIOMJHOrO JIeHK03a 4YeJoBeKa

Kasumi-1 u kietku aMOproHanpHON oYKy YenoBeka HEK293T.

[{es1b: TOMYyUYNTh KIETKHU YEJI0OBEKA CO CTAOMIIbHON 2Kcpeccueil TpancreHa Cas9
IIOCPEACTBOM JICHTUBUPYCHON TPAHCAYKLIMH.

Mertonbl: Beinenenue miazmMuanoil JITHK u3 Oaktepuil, TpaHcpekuus KIETOK
yenoBeka MmiasMuaHon JIHK ¢ ucnonb3oBaHumeM NONMAITUIEHHMMUHA B KayecTBE
BCIIOMOTATEJILHOIO ~ KOMIIOHEHTA,  JICHTUBHUPYCHAasT  TPAHCAYKLHUs,  METOJbI
KyJbTUBHUPOBAHUS KICTOK dYeJoBeKa IN VILro, ceyiekius KJICTOK MO MPH3HAKY
YCTOWYMBOCTH K aHTUOMOTHUKY.

Cuctema CRISPR/Cas BXoauT B TOI MHCTPYMEHTOB JJIs Iie€JIEHANPABICHHOM
MaHUMYJAIMA TOBEJEHUEM KJIETKOK u3-3a €€ 3(PGPEeKTUBHOCTH, NPOCTOTHI B
VCIOJIL30BaHUU U criocoOHocTy HamnenuBaThbes kak Ha JIHK, tTaxk m ma PHK. Ona
npeacTaBiIsieT coO0OM COBOKYMHOCTh JBYX KoMmoHeHToB: Oenka Cas9 m SgRNA.
Ienbro maHHOW pabOTHI SABISETCS JOCTHKEHUE CTAOMIBLHOM dKcnpeccuu reHa Cas9 B
kiaeTouHbIx auHusx Kasumi-1 u HEK293T.

B xonme mpoBeneHHOW pa®oThl ObLTa OCYIIECTBIECHA KOTpPaHCHEKIHS KIETOK
muanun HEK293T BekTopamu JEeHTHBUPYCHOW CHCTeMBl. B KadecTBe OCHOBHOM
TUTa3MUJIBI HcTioiib30oBam Tasmuy lenti-Cas9-blast, coneprkanryro ren Cas9, a Taxke
reH ycrodumBoctd K Onactunuauny (BSD). C wucmoib30BaHHEM TMOTYYEHHBIX
MICEBIOTUIMMPOBAHHBIX BUPYCHBIX YACTHUIl MPOBEICHA JICHTUBUPYCHAS TPAHCIYKIIWS
xietok Kasumi-1, a taxxke kinerok HEK293T. Ha stame ceimekimy MCIIONB30BaCs
aHTHOMOTUK OnactuiuauH. Ceneknuss HE TMO3BOJWIA TONYYUTh CTaOUIIBHO
MOJIICPYKUBAECM YO YCTOHYHMBYIO K aHTUOMOTUKY JTmHHIO Kasumi-1, B To Bpemsi Kak JJist
muann HEK293T cenekmus npomna yenemHo. [lomydennas ycroitunBas CyOauHUS B
MOCJIeTyIOIIeM OyeT TOMOJHUTEIBLHO MPOBEpPEHa Ha IpeMeT dKcnpeccuu rera Cas9
ripu oMot [TIP.



PE®EPAT

JlpituioMHas pabota Vkirodae: crapoHak — 38, mamtoHkay — 6, tadmip — 1,
KpBIHII[ — 26.

Kirouaseist  cioel: CICTODMA CRISPR/CAS9, KASUMI-1, HEK?293T,
TPAHC®EKIIbIA, JIEHTBIBIPYCHASA TPAHCIAYKIIBIA.

AQ'eKkThl Jiacie/aBaHHs: KIETKI BOCTpara MisjioiqHara JeHKO3y dajaBeka

Kasumi-1 i kierki sMOpbisiHanbHal HbIpki yanaBeka HEK293T.

Mbra: axbIlIgyJIeHHEe JSHTBIBIpYCHAN TpaHcayKubll kietak jiHil Kasumi-1 i
minii HEK293T.

Mertanbl: kKaTpaHc(heKIbisi BEKTapaMi JCHTBIBIPYCHAN CICTIMBI, JICHTBIBIpYCHAas
TPaHCAYKIIbISA, MaapbixToyka acspoma3si RPMI (acsponnze nnms kieTkaBail JiHii
Kasumi-1), maapeixtoyka acspoaazs DMEM (acspoamse mias KjeTKaBail JiiHii
HEK293T), cenekipist kinerak Kasumi-1, cenexupia kinetak HEK293T.

Cictama CRISPR/Cas yBaxoa3illp y TON IHCTpYMEHTay JUIsl MATaHaKipaBaHaii
MaHIIyJIS1bI1 TABOI31HAM1 KJIETKaY 3-3a sie 3(peKThIYHACII, TpacTaThl ¥ BEIKAPHICTAHH1
1 3m0mbHacI HamubBanna sk Ha JJ{HK, tak 1 nva PHK. fIna ysaynse caboit cykymHacib
nByX kammnaHeHTay: BaBépka Cas9 1 sgRNA. Mbparail naaszeHail mpanbl 3'syisieria
JAacATHEHHE cTaOuthbHal s3kcrmpacii reHa Cas9 y kieTkaBbiX JiHisIX Kasumi-1 1
HEK293T.

VY xomze mpaBea3eHail paboThl ObUTa aXBINIEYICHA KaTpaHCHEKIBIS KIeTak
minii HEK293T Bekrtapami JSIHTBIBIpYCHAW CICTOMBI. Y sIKacili aCHOYHAW TMIIa3Mibl
BhIKapbICTOYBal miasminy lenti-Cas9-blast, sikas 3msamryae ren Cas9, a Takcama rex
yctoimiBacui ga Onacteinblasiny  (BSD). 3 BolkapeicTaHHEM — aTpbIMaHbBIX
MICeYMaThINIaBaHbIX BIPYCHBIX YACII TpaBeA3€HA JICHTUBUPYCHAS TPAHCIYKIIbIS
HeMmanplpikaBanbix kierak Kasumi-1, a Ttakcama kierak HEK293T. Ha srame
CEJICKIIbI1 BBIKAPBICTOYBAYCs aHTHIOIETHIK OnacThIbIA3iH. CENeKIpisl He Ia3BOJIlIa
aTpbIMaIlh cTa0UTbHA MAATPHIMIIIBAEMYIO YCTOMIIIBYIO J1a aHTHIOIETHIKY JTiHII0 Kasumi-
1, y to#t wac sx mna minii HEK293T cenekupis mpaiiiia nacnsixoBa. ATpeIMaHas
YcToliniBast cyOITiHIs ¥ HaledisiM Oy13€ 1aaTKoBa IpaBepaHa Ha MpaJaMeT dKCTIpICii
reHa Cas9 npsl nanamo3se [TLP.
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Purpose:: to get human cells with stable expression of the Cas9 transgene by
lentiviral transduction.

Objects of study: human acute myeloid leukemia cell line Kasumi-1 and human
embryonic kidney cell line HEK293T.

Methods: isolation of plasmid DNA from bacteria, transfection of human cells
with plasmid DNA using polyethyleneimine as an auxiliary component, lentiviral
transduction, methods of human cells culturing in vitro, cell selection based on
antibiotic resistance.

06oThe CRISPR/Cas system is among the top tools for targeted manipulation of
cell behavior due to its efficiency, ease of use, and ability to target both DNA and RNA.
It is composed of two components: the Cas9 protein and SgRNA. The aim of this work
was to achieve stable expression of the Cas9 gene in Kasumi-1 and HEK293T cell
lines.

In the course of this work, HEK293T cells were cotransfected with vectors of
the lentiviral system. The lenti-Cas9-blast plasmid containing the Cas9 gene and the
blasticidin resistance gene (BSD) was used as the main plasmid. Using the obtained
pseudotyped viral particles, lentiviral transduction of Kasumi-1 cells, as well as
HEK293T cells, was carried out. At the selection stage, the antibiotic blasticidin was
used. The selection failed to produce a stably maintained antibiotic-resistant Kasumi-
1 line, while the selection was successful for the HEK293T line. The resulting stable
subline will subsequently be further tested for the expression of the Cas9 gene using
PCR.



