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PE®EPAT

CTpykTypa Marucrepckoil auccepramum: paloTra u3JIOKeHa Ha 56
CTpAaHMIIAX, COCTOUT U3 pa3ziesioB «BBeneHue», « AHHOTaLUsD», TPEX IJIaB, pa3/iesioB
«3akntoueHue» u «CIHUCOK HMCIOJIb30BAHHBIX MCTOYHUKOB» W3 45 HaMMEHOBAaHWIA.
Bxutrouaet 18 pucyHkoB u 4 tabui.

KuarwueBsblie cioBa: CAR-T Tepanus, amioreHHasi Tepanusi, peJakKTUpOBaHUE
reroMa  CRISPR/Cas9,  T-kierouHblii  peuentop,  TJABHBII  KOMIUIEKC
rucrocoBmectuMoct I kmacca (MHCI).

Hean padorsl — nmonyuenue CAR-T antiCD19, ¢ nokaytom reHoB TRAC u
B2M.

3agayu padoThI:

1) Iomyuuts BekTOpHYIO0 KOHCTpYKIHUIO ¢ SERNA TRAC u B2M, xumepHbiM
aHTUTeHHBIM perienTopoM npotuB CD19 - LentiCRISPR22;

2) Ilony4uuTh BUPYCHBIE YACTHUIIBI U JOCTABUTH UX B KYJbTYpY NEPBUUHBIX T-
JTUMQOIIUTOB,;

3) OueHuTh ypoBEHb TPAHCIYKINU MEPBUYHBIX T-ITMM(POLMTOB € MOMOILIBIO
IIPOTOYHOM LIUTOMETPHH;

4) JloctaBuTh ucTOYHUK Hykseasbl Cas® (MPHK, miazmuiabiii BEKTOp, O€II0K)
METO/IOM 3JIEKTPOIIOPALIIH;

5) Ouenuts ypoBeHnb HokayTa TCR 1 MHCI MeTo10M IpOTOYHOM IUTOMETPHUH.

Oo0bexkt wucciaegoBanus — CAR-T antiCD19 «kietku, coaepxkariue
skcrpeccoHHyro kaccety ¢ SgRNA TRAC u B2M.

IIpeamer uccnegoBaHus — HaMU4uuMe T-KIETOYHOIO PEUENTOpa U TIIaBHOTO
KOMILJIEKCA TUCTOCOBMECTUMOCTH | KJ1acca y 00beKTa HCClIeIOBaHUS.

[TonyyeHHble pe3yabTAThl U MX HOBM3HA: B paMKax JAHHOW paOOThl ObLI
NOJIy4eH MIa3MuHbIi BekTop 11 noctaBku SgRNA u CAR B kiietku T-1umponuTos,
ONTUMHU3UPOBAH NOpoTokon pgoctaBku Cas9, mnonydensl amioreHHbie CAR-T-
muMmponutel. [lpy  MOdyYeHMHM TOJOXKUTENbHBIX  PE3yJIbTATOB TECTOB  HA
UMMYHHOTE€HHOCTb, aJJIOPEAKTUBHOCTh M (PYHKUIMOHAIbHYIO AKTUBHOCTH JAaHHBI
KJIETKH B IalIbHEHIIEM MOTYT OBITh UCIIOJIb30BAHbI B KIIMHUYECKUX UCCIIECOBAHUSX.



POD®EPAT

CrpykTrypa wMmaricrapckaid JabicepTranbli: padoTa BbIKIag3eHa Ha 56
CTapoHKax, CKiajmaera 3 pasasenay "YBomsiael', "AHarampia"', TpoxX paszazenay,
pazmzenay "3axmoudsHHe" 1 "Cmic BBIKApBICTaHBIX KpBIHIN' ca 45 HaliMEHHAY.
VYxmouae 18 peicynkay 14 tabmi.

Kiarouasis cioBbl: CAR-T Tapariis, anareHHas Tapariis, p3iaraBaHHe TEHOMY
CRISPR/Cas9, T-keTKaBbl paupnTap (TCR), rajgoyHbI KaMIUIEKC
rictacymsmmaansHactii [ kmaca (MHCI).

Mbra mpas! - arpeimanHe CAR-T antiCD19 3 Hokaytam TRAC 1 B2M.

3ajgaubl nparrs:

1)  Artpeimans BekTapHyto KaHCTpYKIBIIO 3 SSRNA TRAC 1 B2M, xiMmepHbIM
aHTBITEHHBIM pertpnrapam cynpaib CD19 - LentiCRISPR22;

2)  ATtpbManb BipyCHBIS YacLILbl 1 JACTABILb 1X y KyJbTYpY MepmiacHbIx T-
TimpanpITay;

3) Aumadine y3pOBEHb TpPAHCAYKIBII MepmacHelx T-mimdaueitay 3
JariaMorail IbITaMeTPBbIL;

4)  JacraBinp kpbiHiny Hykieassl Cas9 (MPHK, miia3migHel BekTap, OsII0K)
MeTajJiaM 3JIeKTpanapanpbli;

5)  Auwanins y3poBenb HokayTy TCR 1 MHCI meTagam npITameTpabii.

A0’ekt nacinenaBanHsa — anti-CD19 CAR-T kierki 3 skcmpaciiiHail kaceTai
sgRNA TRAC 1 B2M.

IIpagMeT nacnenaBaHHs — HasyHAcIh |-KJIETKaBara paipnTapa 1 rajoyHara
KOMILIEKCY TicTacymsiirgaibHacti [ kiiaca y ab’ekra nacieaBaHHs.

ATpbIMaHbIA BBIHIKI 1 1X HABI3HA: Y MeXax J1aJ3eHail paOOThl ObIY aTphIMaHbI
ma3MiHbl BekTap i gactayki sgRNA 1 CAR y T-miMm@anusiTel, antbiMi3aBaHbl
npatakon pgactayki Cas9, cinTa3aBanbl anareHHbls CAR-T-mimM@ansitel. [psl
HasyHACIl CTAaHOYYBIX BBIHIKAY TACTAay HA IMYyHareHHacllb, alaplaKThlyHACUb 1
(yHKUBISIHAJIBHYIO aKThIYHACIlb, JAJ3€HbIS KIETKI Y JaleIilibiM MOrylh OblIlb
BBIKAPBICTAHbI ¥ KITHIYHBIX JACIEJaBAHHSAX.



ABSTRACT

Structure of the master's thesisthe work is set out on 56 pages, consists of
sections "Introduction", "Abstract", three chapters, sections "Conclusion" and "List of
used sources" of 45 titles. It includes 18 figures and 4 tables.

Keywords: CAR-T therapy, allogeneic therapy, CRISPR/Cas9 genome editing,
T-cell receptor (TCR), major histocompatibility complex class I (MHC I).

The aim of the work is generation of anti-CD19 CAR-T cells with TRAC and
B2M knockout.

Objectives of the work:

1) Obtain a vector construct containing TRAC and B2M sgRNAs and an anti-
CD19 chimeric antigen receptor - LentiCRISPR22;

2) Produce viral particles and deliver them into primary T lymphocyte culture;

3) Evaluate transduction efficiency of primary T lymphocytes using flow
cytometry;

4) Deliver Cas9 nuclease source (mRNA, plasmid vector, protein) via
electroporation;

5) Assess TCR and MHCI knockout levels by flow cytometry.

The object of the study is anti-CD19 CAR-T cells containing the expression
cassette with TRAC and B2M sgRNAs.

The subject of the study is presence of T-cell receptor and major
histocompatibility complex class I in the study object.

Obtained results and their novelty: within this study, we successfully developed
a plasmid vector for simultaneous delivery of sgRNA and CAR constructs into T-
lymphocytes, optimized the Cas9 delivery protocol, and generated allogeneic CAR-T
lymphocytes. Upon confirmation of positive results in immunogenicity, alloreactivity
and functional activity testing, these engineered cells may subsequently advance to
clinical trials.



