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PE®EPAT

CTpykTypa Marucrepckoil auccepramum: paloTra u3JIokeHa Ha 58
CTpAaHMIIAX, COCTOUT U3 pa3ziesioB «BBeneHue», « AHHOTaLUsD», TPEX IJIaB, pa3/iesioB
«3akmoueHne» U «CHUCOK HCIOJIb30BAHHBIX MCTOYHHUKOB» W3 62 HauMEHOBaHUIA.
Bxutrouaet 16 pucyHkoB v 3 TaOIHIIBI.

KaoueBbie caoBa: NK-xmerkn, CAR-NK, cekperupyemsrii  1L-15,
MeMmOpannbIid I1L-15.

Heanb padorbl — pa3paboTaTh I€HETUYECKYH) KOHCTPYKLHUIO, COAEpPKALLYIO
nocnenoBarenbHOCTh IL-15 B cekpetupyemoii popme u momyunts CAR-NK kietok
npotus mutiean CD19 (CARantiCD19), sxkcnpeccupyromue IL-15 B cekpeTupyemoi
1 MeMOpaHHOU popMmax.

3anayu padoThI:

1) OcymiecTBUTh cOOpKy BEKTOPHOU KOHCTPYKIIUHU
pPWPXL_CARa.CD19.P2AsIL15, comepxarieil B cocTaBe 3KCIPECCHOHHON KacCCEThI
MOCIIEI0BATEIBHOCTh XUMEpHOTO aHTUreHHOoro penentopa (CAR) mpoTHB MUIIEHH
CD19, a Taxke mociiefoBareabHOCTh cekpetopHoro 1L-15 (sIL-15);

2) mnpousBectn TpaHcheknuio kiaetoyHord JsmHMM HEK293T mnasmupon
pWPXL_CARa.CD19.P2A.sIL15 u mnazmuaoit pPULTRA_CARa.CD19.T2A.mIL15;

3) nmpomsBectu KoTpaHcekiuio kietouHor maun HEK293T tpancdepusiMu
wiasmugamu (PWPXL_CARa.CD19.P2AsIL15 u pULTRA_CARa.CD19.T2A.mlIL15)
B couerannu ¢ obomnoueuyHou (PBaEV) m makyromeit (pSPAX2) minasmumamu ist
MOJTyYeHUs ICHTUBUPYCHBIX YaCTHUII TICEBAOTUITMPOBAHHBIX TNIMKONpoTenHOM BaEV(;

4) mpoW3BECTH TPAHCAYKIHUIO TOJYYCHHBIMH JICHTHBHUPYCHBIMHU YaCTHIIAMHU
€CTECTBEHHBIX KMUIUIEpHBbIX KIeTOK (NK-kieTku), BbIIEIEHHBIX U3 NepupepruuecKoi
KPOBH 3JIOPOBOTO JIOHOpa U onpeienuTh Hamuure perentopa CARantiCD19 B cocrase
nonyueHHBIX CAR-NK ki1eTokx mpu moMorm nuTogryopuMeTpun;

5) ompenenmuts Hammune MPHK wuccrnemyemplx LMTOKMHOB B COCTaBe
norydeHHBIXx CAR-NK xerox mpu momoru OT-TTIIP.

O0bekT uccienoBanus — reieTnaecku moauduipoBanubie NK-kieTku.

IIpeamer wuccienoBaHusi — HKCIPECCUS CEKPETUPYEMOIO M MEMOPaHHOTrO
muToknHoB 1L-15.

[TonyuyeHHble pe3yJbTaThl U WX HOBHM3HA. B paMKax JaHHOW paboOThl Oblia
YCTIEIIHO CO3/IaHa TeHETHUeCKast KOHCTPYKITUS, KOAUPYIOIIasi XMMEPHBIN aHTUT€HHBIH
peuenrop npotuB CD19 (CARantiCD19) u cekperupyemyto ¢popmy IL-15 (SIL-15). B
COYETaHUU c paHee pazpaboTaHHOU KOHCTPYKLIHEN,
skcnpeccupyromeii CARantiCD19 u memOpanocssizannbiii 1L-15 (mIL-15), Obiiu
noyy4yeHsl ABe yHukanbHbie nonyssanun CAR-NK-kieToxk.



PODEPAT

Crpyktypa wMmaricrapckaid JabicepTranbli: padoTa BbIKIag3eHa Ha 58
CTapOHKaX, CKJIajaelia 3 pa3azenay «YBOA3IHBI», «AHaTaubls», TPOX pasizenay,
pazozenay «3akmoudHHE» 1 «CHiC BBIKAPBICTAHBIX KPBIHIID ca 62 HallMEHHAY.
Yxmodae 16 peicyHkay i 3 TaOiIIb.

KmouaBbisn  caoBbl:  NK-kmetki, CAR-NK, cekperupyemsiii  1L-15,
MeMOpanHsI [L-15.

Mbra mpansl - pacnpanaBalb FEHETHIYHYIO KAHCTPYKLBIIO, sIKas 3MsIIIYae
nacisnoyHacis IL-15 y cekperupyemoit popme 1 arpsimarts CAR-NK kiierak cymnpaiib
mimndHI CD19 (CARantiCD19), skis skcnpacyroups IL-15 y cekperupyemoit 1
MeMOpaHHail hopmax.

3ajgaubl nparrs:

1) ASKBIIIIABILD 300pKy BEKTapHau KaHCTPYKLbI1
pWPXL_CARa.CD19.P2ASIL15, skas 3wmsmrgae ¥ CKiIag3e SKCIPACiHAM KaceTbl
nacisI0yHacIp xiMepHara anteireHHara parpnrapa (CAR) cynpains minmai CD19, a
TakcaMa maciisiIoyHacis cakparopuara IL-15 (SIL-15);

2) BoIpabine TpaHchekupto kieTkaBaid ninii  HEK293T  mnasmigait
pWPXL_CARa.CD19.P2A.sIL15 i mna3zmigait pULTRA_CARa.CD19.T2A.mIL15;

3) BbIpabins koTpaHchekuuto kierkaBail miHil HEK293T TtpancheprbiMi
mwiazmigami (PWPXL_CARa.CD19.P2A.sIL15 1 pULTRA_CARa.CD19.T2A.mIL15) y
criaJyusHHi 3 abanonkaBai (pBaEV) i makyrouaii (pSPAX2) turasmin s aTpeIMaHHs
JICHIIBIPYCHBIX YacIill, IceyaThlMaBaHbIX TiKanpar3inam BaEV(;

4) mpaBeciii  TPAHCOYKIIBIIO  aTphIMaHbIMi  JICHIIBIPYCHBIMI ~ dacIinami
HaTypaibHBIX KilepHbIX kieTak (NK-kiertak), BbIA3€NICHBIX 3 MepbiPepblHail KPbIB1
3lapoBara JoHapa, 1 BbI3HAubIlb HasyHacub parpnrapa CARantiCD19 y cknanze
atpbiManbix CAR-NK kierak 3 ganamorail nsITaduryopbIMETpBbIi;

5) Be3Haubls HasyHacnb MPHK nmaciaemyembIx 1pITakiHay y  CKIIaa3e
atpeiManbix CAR-NK kierak 3 nanamoraii AT-ITJIP.

AO’eKT jacneaBaHHs — reHeThiuHa MaiblpikaBaHblst NK-kieTki.

Ipaamer nacienaBaHHs — SKCIPACIS CaKpITyemara i MeMOpaHHara UbITaKiHy
IL-15.

ATpbIMaHbIs BBIHIKI 1 1X HABI3HA: y MeXax Jaa3eHail paboThl OblIa MacmsaxoBa
CTBOpAaHA TE€HEThIYHASI KAHCTPYKIBIS, sIKasg KaJye XIMEpPHBbI AHTBIT€HHBI PALRNOTAp
cympanb CD19 (CARantiCD19) i cakpatyemyro popmy IL-15 (SIL-15). V cnanyusnsi
3 paHeW pachnpariaBaHail KaHCTPYKIbIIH, sikas odkcapacye CARantiCDI9 i
mamOpano3Bsi3zanbl [L-15 (mIL-15), Obuti aTpbIMaHbl J3BE YHIKAIBHBIS MAITYJISIbII
CAR-NK-knerak.



ABSTRACT

Structure of the master’s thesis: the work is set out on 58 pages, consists of
sections «Introductiony», «Abstract», three chapters, sections «Conclusion» and «L.ist
of used sourcesy of 62 titles. It includes 16 figures and 3 tables.

Keywords: NK-cells, CAR-NK, secreted IL-15, membrane IL-15.

The aim of the work is to develop a genetic construct containing the sequence
of IL-15 in secreted form and to obtain CAR-NK cells against target CD19
(CARantiCD19) expressing IL-15 in secreted and membrane forms.

Objectives of the work:

1) To perform assembly of the vector construct pWPXL_CARa.CD19.P2A.sIL15
containing the sequence of chimeric antigenic receptor (CAR) against target CD19 as
well as the sequence of secretory IL-15 (sIL-15) as part of the expression cassette;

2) transfect the HEK293T cell line with plasmid
pWPXL_CARa.CD19.P2A.sIL15 and plasmid pULTRA_CARa.CD19.T2A.mIL15;
3) cotransfection of HEK293T cell Iline with transfer plasmids

(pWPXL_CARa.CD19.P2AsIL15 and pULTRA _CARa.CD19.T2A.mIL15) combined
with envelope (pBaEV) and packaging (psPAX2) plasmids to obtain lentiviral particles
pseudotyped with BaEVg glycoprotein;

4) transduce natural killer cells (NK-cells) isolated from the peripheral blood of
a healthy donor with the obtained lentiviral particles and determine the presence of
CARantiCD19 receptor in the obtained CAR-NK cells by cytofluorimetry;

5) determine the presence of mRNA of the investigated cytokines in the CAR-
NK cells using RT-PCR.

The object of the study is genetically modified NK-cells.

The subject of the study is the expression of secreted and membrane-bound
cytokine IL-15.

Obtained results and their novelty: within the framework of this work a genetic
construct encoding a chimeric antigenic receptor against CD19 (CARantiCD19) and a
secreted form of IL-15 (sIL-15) was successfully created. In combination with a
previously developed construct expressing CARantiCD19 and membrane-bound IL-15
(mIL-15), two unique CAR-NK cell populations were obtained.



