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PE®EPAT

Jlunnomnas paboma: 56 c., 15 puc., 4 Tabi., 58 UCTOYHHUKOB.

Kniouesvie cnosa: PEKOMBUHAHTHBIE JIEHTUBUPYCHBIE
YACTHULBI, ®Y3OIEHHBIE BEJIKM, PELEIITOP JIUIIOITPOTENHOB
HU3KOM [JDIOTHOCTHU (LDLR), [NIMKOITPOTEMH VSV-G,
GFP,293T(HEK293), HOKAYT I'EHA.

Obvexmul  uccneoosanus: kierounass nuaus 293T u ee mnpousBoaHas
293T_LDLR.KO ¢ Hokaytom no reny LDLR.

Llenv pabomwi: W3yuye€HHE BO3MOXXHOCTH mOBbIIeHHUs Bbixoga VSVG-
MICEB/IOTUTIMPOBAHHBIX BHUPYCHBIX YACTHUI[ 32 CUET T'€HETUYECKOW MOIUDUKAIIUU
nakytoueut iuaun 293T.

Memooul uccnedosanusi: MONEKYJIIPHOE KIOHUPOBAHHE (KOHCTPYUPOBAHHE
AKCTIPECCUOHHBIX KAaCCET B COCTaBE IUIa3MUIHBIX BEKTOpOB, pectpukius JIHK,
murupoBanue JIHK, OaxrtepuanbHas TpaHchopMmaims, BBIJICICHHE TUIA3MUIHON
JIHK), meroasl KyabTyp KIETOK MIEKOMHUTAIONIUX M KICTOYHON WHKCHEPHU
(BemeHHE KJIETOYHOM JIMHUM, KPHOCOXPAHEHHE KIIETOK, MPOTOYHAS IIMTOMETPHS,
TpaHC(EKLUs, JIEHTUBUPYCHAs TPAHCAYKIIMS, HOKAyT TeHa C MpPUMEHEHHUEM
texHosiorun CRISPR-Cas), monexkymsipHO-TeHeTUUYeCKHe METOAbl (BBIJEICHUE
HyKJIenHOBbIX KkucnotT, [P, snexTpodoperndeckoe pasjieneHre HYKJIEHHOBBIX
KHCJIOT B arapo3HoOM TeJie).

Pezynomamwui: B pe3ynprare TPOBENCHHONW HamMu  paboThl  ObLia
CKOHCTPpYHpOBaHAa BEKTOpHAas CHCTEMa Ha OCHOBe Iuia3Muael  PX333,
npeaHa3HadueHHas i HokayTa reHa LDLRc nmpumenennem texnonorun CRISPR-
Cas; nposenen HokayT reHa LDLR B xierkax nuaum 293Tc ucmnonb3oBaHHEM
MOJIYYCHHOW BEKTOPHOW CHCTEMBl M IyTEM COPTUPOBKH (IyOpecIieHTHO-
aKTUBHPOBAHHBIX KJIETOK moiydeHa uuctas cyomuaus 293T_LDLR.KO;
MMOKAa3aHO, YTO HCIOJb30BAHUE B KAUYEeCTBE MAKYIOIIEH JMHUU KJIETOK
293T_LDLR.KO mo3BonsieT CymecTBeHHO (110 3 pa3) yBEJIUMYUTh, IPH CPABHCHUH
c ucxomHoit nuHued 293T, BBIXOJ PEKOMOMHAHTHBIX TICEBIOTHUITHPOBAHHBIX
6enkom VSV(Q NeHTUBUPYCHBIX YACTHIL.



ABSTRACT

Diploma work: 56 p., 15 fig., 4 tables, 58 sources.
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Object of research: 293T cell line and its derivative 293T_LDLR.KO with
LDLR gene knockout.

Purpose of work: to investigate the possibility of increasing the yield of
VSVG-pseudotyped viral particles by genetic modification of the 293T packing
line.

Research methods: Molecular cloning (construction of expression cassettes
within plasmid vectors, DNA restriction, DNA ligation, bacterial transformation,
plasmid DNA isolation), mammalian cell culture and cell engineering techniques
(cell line maintenance, cryopreservation of cells, flow cytometry, transfection,
lentiviral transduction, gene knockout using CRISPR-Cas technology), molecular
genetic techniques (nucleic acid isolation, PCR, electrophoretic separation of
nucleic acids in agarose gel).

Results: as a result of this work was constructed vector system based on
plasmid pX333, designed to knockout the LDLR gene using CRISPR-Cas
technology; knockout of LDLR gene in 2930 cells was performed using the
obtained vector system, and by sorting the fluorescently activated cells a pure
subline 293T_LDLR. KO; it was shown that using 293T_LDLR.KO cells as a
packing line increased the yield of recombinant pseudotyped VSVg lentiviral
particles up to 3-fold as compared with the original 293T line.



PO®EPAT

Lvinnomuas npaya: 56 c., 15 man., 4 tabm., 58 KpbIHiIl.

Knrwouaswvis cnosvi: POKAMBIHAHTHBIA JISIHTBIBIPYCHbBIA YACTKI,
®V30I'EHHBISI  BEJIKI, POLDIITAP  JIIIAIIPATOIHAY  HI3KAM
ITYBIJIBHACIHI (LDLR), T'JIIKAITPAT3IH VSV-G, GFP, 293T (HEK293),
HAKAVT I'EHA.

Ab'exmbl  Oacnedasamnsa: kietkaBas JiHiE 293T 1 sde BbITBOpHas
293T LDLR.KO 3 nakaytam na reae LDLR.

Mb>ma npayei: BBRIByYSHHE MaryeiMacili MaBbIIPHHSA BbiIXxagy VSVG-
nceyAaThiMMaBaHbIX BIPYCHBIX YAaCI[IIl 3@ KOIIT T€HEThIYHAW MajbI(iKalbll MaKye
minil 293T.

Memaowvl  Oacnedasanusa: ManexkyisipHae KiIaHaBaHHE (KaHCTPYsSBaHHE
AKCIPACIAHBIX KAacAT Yy CKJIaa3€e IJIa3MiHbIX BekTapay, pacTtpbikubist JHK,
niripaBande JIHK, OaktapbisnbHas TpaHc]apMmalibisi, BBUIYYIHHE IUIa3MigHAN
JIHK), wmeTtaapl KyabTyp KIETaK MIICKAKOPMSIYBIX 1 KJICTKaBall i1H)KBIHEPHIi
(BsiA3eHHE KIIeTKaBaW JiHIL, KpbIsi3aXxaBaHHE KIETaK, MPATOYHAsl IBITAMETPHIA,
TpaHc(eKIpblsA, HakayT TeHa 3 ykbiBaHHeM TdXxHajorii CRISPR-Cas),
MaJeKyJsipHA-TeHETHIYHbIA MeTaabl (BBUTyYSHHE HYyKJIeiHaBbix Kiciot, [IIP,
aneKTpadapITEIYHBI Ma/I3e] HyKJISIHABBIX KICIOT Y arapo3HbIM Teli).

Buiniki: 'y BBIHIKY TpaBeA3eHall HaMi Tparbl Oblla CKaHCTpYsSBaHa
BEeKTapHasl cicTdMa Ha acHOBe IuiasMiabl pX333, npel3HavyaHas JJisd HakayTy TeHa
LDLR 3 yxbiBannem Taxnanorii CRISPR-Cas; npaBeazens! Hakayt reHa LDLR y
KieTkax JiHil 293T3 BeIKapbICTAHHEM aTpbIMaHal BEKTapHAW CICTIMBI 1 ILIIXaM
capTaBaHHs (JIyap3CIPHTHA-aKThIBABAHBIX KJIETAaK aTpbiMaHa dYbICTas CYOIiHISA
293T LDLR.KO; mnaka3aHa, IITO BBIKAPBICTAHHE ¥ SKAcIll IMakaBajbHAW JiHI1
kimertak 293T LDLR.KO pna3Bamsie ictotHa (ma 3 pas3oy) NaBsIiYbIb, TPHI
napayHaHHi 3 3b1xofHai niHistid 293 T, Bexan pokaMOIHAHTHBIX TICEYAATHITIABAHBIX
OsutkoM VSV g neHTIBIpyCHBIX YacCIIil.



