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PE®EPAT

Juniomuas pa6ora 63 c., 21 puc., 13 ta6:m., 31 HCTOYHHK.

Kirouesie cnoBa: 'EH ADARI1, KASUMI-1, CRISPR/CAS9, HOKAVYT
['EHA.

OOBEKTHI, HCIIOIB30BaHHbBIE B HcciienoBanny: kiaeTku Kasumi-1 u HEK293T,
oakrepun Escherichia coli XL1 Gold, mmasmuasbiii Bektop pU6-SgRNA-
EF1Alpha-puro-T2A-BFP.

I{ens paboTsl: mpou3BecTn HOKayT reHa ADARI B knetkax nuanu Kasumi-1

MeTtoab!l ncnonb30BaHHbIE B MccieaoBanuu: Beieneane PHK, cuates k/IHK
no matpune PHK, ITLP, IIIIP B peansHOM BpeMeHHU, TpaHchopmalus OakTepui,
PECTPUKIMS, OUYUCTKA, TUTUpOBaHKE, BbleneHue miazmuanon JJHK, snexrpodopes
HYKJIEMHOBBIX KHCIIOT, CEKBEHHpPOBAaHHE, CIEKTPO(OTOMETpHUS; 3aMOpO3Ka U
pPa3MOpO3Ka KIIETOYHBIX JIMHUM, TPAaHC(HEKIIHS, TPAHC YK

B pamMkax mocTaBieHHBIX 33]a4 ObLIO MPOU3BEIEHO JIMTUPOBAHUE BCTABKH,
koxupytomei BapradenbHyto yacte riIPHK x reny ADARI B BexTop pU6-SgRNA-
EF1Alpha-puro-T2A-BFP. Bekrop 0wt kiI0HHpOBaH B OakTepusx Escherichia coli
mramma XL1 Gold. [Tocne kiaoHuUpoBaHUsI, BEKTOP ObUT BBICICH M3 OAKTEPHd U
OUMUIEH, U1 TOJYYEHHs] JICHTUBUPYCHBIX YaCTHL. JIEHTUBHPYCHBIE YacCTHIIbI
noJydyalqd TpU TOMOIIM KoTpaHcekiuu B kierounow M HEK293T.
CoOpaHHble BHUPYCHl KOHLUEHTPUPOBAJIM U UCIHOJIB30BAIM JUJISl TPAHCAYKLIHH
kietTyHod JuHuM Kasumi-1, sBistomeicss MOJEIbHONW JMHUEW OCTPOro
MUEJIOUJIHOTO Jieiiko3a. Pe3ynbraroM mepeHoca NaHHON KOHCTPYKIIMH, SIBISETCS
HokayT reHa ADARI.

B nepcrnekTuBe mNOJdydyeHHas MOJIETbHAs CHCTEMa TO3BOJIUT HM3YYHTh
¢byHkunoHanbHyto poib reHa ADARI B omnpeaenenun ocoOeHHoOcTel (heHOoTUNA
JIEKO3HBIX KJIETOK, UTO MOKET MPEACTABISATh HHTEPEC B KOHTEKCTE OMCKA HOBBIX
MOJIXO/IOB K Teparuy OHKOJIOTHYECKUX 3a00JI€BAHUM.



PO®EPAT

Heimmomnas ipama 63 c., 21 main., 13 tabm., 31 kpeIHina.

Toma pgeimmoma: Hakayt rema ADAR1 ¥ knerkax mimii Kasumi-1 €
BbIKapbicTaHHeM cicTaMbl CRISPR/Cas9

Kmrouassis cossr: TEH ADAR1, KASUMI-1, CRISPR/CAS9, HOKAVT
['EHA.

AOG'exThl, BBIKApBICTaHbIsI ¥ nacienaBaHHi: kietki Kasumi-1 1 HEK293T,
oakTapei Escherichia coli XL1 Gold, mnasmigasr Bekrap pU6-SgRNA-EF1Alpha-
puro-T2A-BFP.

Mbra apliioma: Beipadine HakayT reHa ADARI1 ¥ knerkax miHil Kasumi-1

Mertazsl BeikapbicTanbid ¥ nacieaaBanHi: BeuryusnHe PHK, Cintas k/IHK na
matpsinbl PHK, IILP, IIIP y posaneHbiM 4ace, TpaHcapmaibisi OaKTIPHIH,
POCTPBIKIBIS, AUBICTKA, JMTUPOBAHWE, BbUTyudHHE IiasMuaHon JIHK,
aneKkTpadapd3 HYKICIHaBBIX KICIOT, CEKBEHHPOBAHUE, CHEKTpadaTOMETPHI;
3aMapo3Ka 1 pa3Mapo3Ka KJIETKaBbIX JiHIH, TpaHC(EKUbIs, TPAHCIYKIU.

VY pamkax mnacrayieHbIX 3adad ObUIO TIpaBeA3€Ha JiripaBaHHE YcCTayki,
kanaBasibHbIA BapbigOenbHacup rIPHK na rena ADARI ¥ Bextap pU6-SgRNA-
EF1Alpha-puro-T2A-BFP. Bekrap Oby kimanaBanbl ¥ OakTapeisix Escherichia coli
mramy XL1 Gold. Ilacns kmanaBaHHSI, BEKTap ObIY BBII3EJIEHBI 3 OAKTAPHIN 1
aubllIYaHbl, JIJIl aTpbIMAHHS JISHTBIBIPYCHBIX 4acuil. JIEHTBHIBIPYCHBISI YacCIILbI
aTpbIMJIIBaJl Tpbl Janamo3e KoTpaHcdekmil Y kietkaBad miHii HEK293T.
Calpanblis BipyChbl KaHLIPHTpaBall 1 BBIKAPHICTOYBAMI JUIsl TPAHCAYKIIbII KJIE€TKaBai
muil Kasumi-1, skas 3'synsenna MaadibHail JHISIH BocTpara MHEIOHIHOTO
Jeiiko3y. BbIHIKam mepaHocy [aj3eHail KaHCTPYKIbll, 3'Syndelia HakayT reHa
ADARL.

VY nmepcnekTbiBe arpeiMaHas MaJdJibHas CiCTAMa Ja3BOJILb BbIBYYbILb
¢bynkupisiHaaeHy0 ponto reHa ADARI1 y BbI3HausHHI acabmiBacusy (eHatbiy
JICKO3HBIS KJIETaK, IITO MOKa MPaJCTayJIsALb [[IKaBacllb y KAHTACLIE MOLITYKY HOBBIX
najbpIX0/1ay Aa TIpanil aHKaJIariYHbIX 3aXBOPBaHHSY .



ABSTRACT

Thesis 63 p., 21 figures, 13 tables, 31 sources.

Thesis topic: Knockout of the ADARL gene in Kasumi-1 cells using the
CRISPR/Cas9 system

Keywords: ADAR1, KASUMI-1, CRISPR/CAS9, GENE KNOCKOUT.

Objects used in the study: Kasumi-1 and HEK293T cells, Escherichia coli
XL1 Gold bacteria, pU6-sgRNA-EF1Alpha-puro-T2A-BFP plasmid vector.

The purpose of the diploma: to knock out the ADAR1 gene in Kasumi-1 cells

Methods used in the study: RNA isolation, cDNA synthesis by RNA matrix,
PCR, real-time PCR, bacterial transformation, restriction, purification, ligation,
plasmid DNA isolation, nucleic acid electrophoresis, sequencing,
spectrophotometry; freezing and defrosting of cell lines, transfection, transduction.

As part of the assigned tasks, the insert encoding the variable part of the
guideRNA to the ADARL gene was ligated into the pU6-sgRNA-EF1Alpha-puro-
T2A-BFP vector. The vector was cloned into Escherichia coli strain XL1 Gold. After
cloning, the vector was isolated from bacteria and purified to produce lentiviral
particles. Lentiviral particles were produced by cotransfection in the HEK293T cell
line. The collected viruses were concentrated and used to transduce the Kasumi-1
cell line, which is a model line of acute myeloid leukemia. The result of transfer of
this construct is knockout of the ADAR1 gene.

In the future, the resulting model system will enable to study the functional
role of the ADARL gene in determining the characteristics of the phenotype of
leukemia cells, which may be of interest in the search for new approaches to the
treatment of oncological diseases.



