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Peswome. TapreTHOe BO3ACHCTBIE afOIITUBHBIMIA MMMYHHBIMU KJIETKAMW — OOWH M3 COBPEMEHHBIX M aK-
THUBHO Pa3BUBAIOIINXCS ITOIXOIOB K TePaITMH COJIMIHBIX OITyXOJIeli. DKCIIpeccHs pellenTopa SINACPMaIbHO-
ro dakropa pocta HER2 cBoiictBeHHa m1st 20% oI1yxoJjieii MOJIOYHOM XKejle3bl M CONpPSKEHA ¢ HETaTUBHBIM
ncxomoM 3aboieBaHMs. B ¢B3M ¢ 3TMM aKTyaIbHOM ABJIsIeTcs 3amada o moaxydeHnio HER2-crenmmunyaeckmx
KJIETOUHBIX 3(pPeKkTopoB, Hecymmx xuMepHbiii perientop CAR. NK-kieTkn, uiam HaTypaJlbHble KUJIEPHI,
SIBJISIIOTCSI TIEPCIIEKTUBHOM OCHOBOM IIJISI CO3aHUsI IIPOTUBOPAKOBBIX 3hdekTopoB. OHU 00J1a1aI0T IITUPOKUM
apCceHaJIoM aKTUBHUPYIOIIMX PELIENTOPOB, CIIOCOOHBIX PACIIO3HABATh OITYXOJIb-aCCOLIMUPOBAHHBIC MapKEPHI,
a Takxke, B OTJIMYMe OoT T-KJIeTOK, He MHULIMUPYIOT PEaKIIMIO «TPpaHCIIJIaHTaT MPOTUB X03siMHa». Llenbio naH-
Horo uccaenoBaHus saBisjiochk nojydyeHue CAR-NK-kimeTouHbIX 3((heKTOpoB, CITOCOOHBIX TAPTETHO D11~
muHupoBatb HER2-no3utuBHble onyxoJieBble MulleHU. NK-KaeTKU A5 TMOCaeayolX 3KCIEPUMEHTOB
ObLIY MOJyYeHbl METOIOM HEraTMBHOWM MarHUTHON cernapaluu U3 nepudepruiyeckux MOHOHYKIeapOB, Bbl-
JIEJI@HHBIX U3 KPOBU JOOPOBOJIbIEB MOCPEICTBOM LIEHTPUMYTUPOBAHUS B FpaiMeHTe MJIOTHOCTU. Moaudu-
Karust NK-kiretok, aktuBupoBaHHbIX 1L-2 1 dunepHbiMu kiretkamu K562-mblI21, mpoBoaniiack METOIOM
PETPOBUPYCHOM TpaHCAYKLIMK. [JIsT HAKOIUICHUST PETPOBUPYCHBIX YaCTHUI, HeCcyInX KOHCTpyKinio HER2-
CAR, OBIIM MCITOJB30BaHBI TIPeABApUTEIBHO TpaHC(HUIIMPOoBaHHBIE KiIeTK Phoenix Ampho. B kauecTBe
aHTUTEHPACIO3HAIONIETO JOMeHa OblIa ncrob3oBaHa Mojiekyna DARPin 9-29-HER2, obnagaromas ad-
duHHOCTBIO K aucTtajibHoMy | nomeny HER2. JTons tpancayumpoBaHHbIX N K-KJTeTOK olleHMBaJIach IO 9KC-
npeccuu perioprepHoro 6eska GFP, Beixon perientopa HER2-CAR Ha noBepXHOCTH KJIETOUHOI MeMOpaHbI
JIETEKTUPOBAJICS I10 SKCIIPECCUM BHEKJIETOYHOTO JIoMeHa ¢c-Myc. DyHKIIMOHAJIbHASI aKTUBHOCTD MOJIYYeH-
HbiX HER2-CAR-NK-kJieTOK olilgHMBaach METOJOM MPOTOYHOM LIMTOMETPUMU T10 YPOBHIO AETpaHyIsSILIUNA
u nipoaykuu IFNy B npucyrctBuun HER2-no3utuBHbIX MullieHeid BT-474. UToObI OLIEHUTH JIUTUYECKYIO
aktuBHOCTH HER2-CAR-NK-KJI€TOK, METOAOM KJIE€TOYHOU COPTUPOBKY ObLIU MOTYYeHbI KyabTypbl HER2-
CAR skcnpeccupyroiiux GFP*NK-kinerok n HemoaupuuupoBaHHbix GFP-NK-knerok. JIuzuc muiieHei
BT-474 oueHuBanu 1o BbICBOOOXAeHUIO KajiblienHa mpu nHKyb6auuu ¢ HER2-CAR u GFP- a¢pdexkTopamum.
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Bce monudunmposannsie GFP*NK-kneTku 66Ut ciocobHbl aKkcnpeccupoBath perenntop HER2-CAR Ha
noBepxHocTU KJieTouHol MeMOpaHbl. HER2-CAR-NK-kiteTku otimyanuch 60Jiee BBICOKMM YPOBHEM Je-
rpanyssiiiuu 1 npoaykunu [FNy o cpaBHenuto ¢ GFP- nerpancaynmpoBanusimu NK-knetkamu. Takoke
Hecymue penentop HER2-CAR NK-kiretku ob6iananm 6oiee BbICOKOM TUTUYECKO aKTUBHOCTBIO B OTHO-
meHun BT-474. Takum o6pa3oM, MOCPEICTBOM IeHeTUYECKO MOIM(MUKAILIMM Ha OCHOBE TTepBUYHBIX NK-
KJIETOK HaMM OBbLIM MoJiydeHbl BhicoKoaddekTnuBHbIe areHThl HER2-CAR-NK, crmtocodHbIe TapreTHO pac-
no3HaBaTh HER2-1103uTHBHBIE OMyX0IeBbIe KIIETKU U PeaIn30BbIBATh B MX IIPUCYTCTBUHU LIUTOTOKCUYECKUIA
U LIUTOKMHIOPOAYLUPYIOLINI IMoTeHIIMaa. PacipeHue apceHana KJeTouHbIX 3DdEeKTOpoB, HaIpaBJICHHBIX
Ha jeyeHrue HER2-mo3uTUBHBIX OIMyX0jeit MOJITOYHO 3Keie3bl, TIO3BOJIUT B TIEPCIIEKTUBE YBEJIUUYUTD IMTOTEH-
11l NepCOHUMUIMPOBAHHON TepaIruu OIyXOoJeid.

Knrouesvie cnosa: NK-kaemiu, xumepnoiit anmueennutii peyenmop, CAR, HER2, DARPin, coaudusie onyxoau

HER2-CAR-NK CELLS EXHIBIT ENHANCED CYTOTOXIC
ACTIVITY TOWARDS HER2-POSITIVE TUMORS

Alekseeva N.A,, Streltsova M.A., Vavilova Yu.D., Deyev S.M.,
Kovalenko E.I

Shemyakin—QOvchinnikov Institute of Bioorganic Chemistry, Russian Academy of Sciences, Moscow, Russian Federation

Abstract. Targeting of adoptive immune cells is among modern approaches to therapy of solid tumors.
Expression of an epidermal growth factor receptor HER2 is a common finding (20% of breast tumors) and is
associated with a negative outcome. In this regard, obtaining HER2-specific effector cells carrying a chimeric
CAR receptor is a relevant task. NK cells have a wide spectrum of activating receptors capable of recognizing
tumor-associated markers and do not initiate a graft-versus-host reaction. The goal of this study was to obtain
effector CAR-NK cells capable of eliminating the HER2-positive tumor targets. The NK cells were obtained by
negative magnetic separation from peripheral mononuclear cells isolated from volunteers’ blood using density
gradient centrifugation. Activated NK cells were modified by retroviral transduction. Preliminarily transfected
Phoenix Ampho cells were used to accumulate retroviral particles carrying HER2-CAR construct. The DARPin
9-29-HER?2 molecule with affinity for the HER2 distal domain I was used as the antigen-recognizing domain.
The proportion of transduced NK cells was measured by means of GFP reporter protein expression. The
surface emergence of HER2-CAR receptors was detected by expression of the c-Myc extracellular domain. All
modified GFP*NK cells were capable of expressing HER2-CAR receptors on the cell membrane. Functional
activity of HER2-CAR NK cells was measured using flow cytometry, by degranulation intensity and IFNy
production in the presence of HER2-positive target cells BT-474. To assess lytic activity of HER2-CAR NK
cells, the cultures of HER2-CAR-expressing GFP*NK cells and unmodified GFP-NK cells were obtained by
cell sorting. Lysis of BT-474 targets was measured by calcein release upon incubation with HER2-CAR and
GFP-effectors. HER2-CAR NK cells were characterized by higher levels of degranulation and IFNy production
compared to GFP-NK cells. Moreover, HER2-CAR-NK cells had higher lytic activity towards BT-474. Thus,
by means of genetic modification based on primary NK cells, we obtained highly effective HER2-CAR-NK
agents capable of HER2-positive target recognition and possessing cytotoxic and cytokine-producing potential
in presence of tumor cells. Expanding the variety of cellular effectors aimed at treating HER2-positive breast
tumors will increase the potential of personalized tumor therapy in the future.

Keywords: NK cells, chimeric antigen receptor, CAR, HER2, DARPin, solid tumors

Pa6ora BeImoiHEHA TpU (PUHAHCOBOM TTOAICPK-
ke Poccmiickoro HayuHoro ¢gonma (mpoekt No 24-
75-00160).

BeeneHue

Cpenu 3710Ka4eCTBEHHBIX OITyXOJiell paK MOJIOY-
HOM >KeJie3bl 3aHMMaeT BTOPOE MECTO IO BCTpeda-
€MOCTH Cpeau BCell TOMYJISIUU JTIOAei B 1eJIOM U
rnepBoe MecTo cpenu xeHinH. Okosio 20% ormyxo-
JIE MOJIOUHOM XKeJIe3bl XapaKTEPU3YIOTCSI BBICOKUM

YPOBHEM BKCIIPECCUU PELIENTOPA SIUAEPMAIBLHOTO
daxropa pocra HER2 (Her-2/neu, ERBB2), nanm-
Yyre KOTOPOTO COMPSI’KEHO C KPATKUMU PEMUCCUSIMU
U1 BBICOKMM PHCKOM JIeTaJibHOTO Mcxonaa [1]. OmHum
U3 TIOAXOAOB K TapreTHOW Teparuu OITyXOJel SIB-
nsiercst agontuBHas Tepanuss CAR-numgonmuramu,
HecylnmuMu xumepHbie pererrropbl CAR, crienmmgu-
YeCKM pacIio3HaIoIINe OMyXoJeBble aHTUTeHbI. [1pe-
napatbl Ha ocHoBe HER2-cneuuduunbsix CAR-T-
KJIETOK, HAlIEJIEHHBbIX Ha KJIETKU pakKa MOJOYHOWU
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JKeJe3bl, HaXOAATCS Ha CTaAuu KIMHUYECKUX MC-
neiTanuii [2]. Ognako NK-kjieTkn, B oTiMyue OT
T-kjieToK, He MHAYLMPYIOT peaklMio TpaHCILIaH-
TaT TIPOTUB Xo3sanHa [3, 4]. Ha ocHOBe KieTo4HOIT
JuHun auMdboMbsl NK-92 nonydeHbsl 3¢hbheKTopbl
HER2-CAR-NK92, cnocoOGHble 3JIMMUHUPOBATH
HER2-1m103uTHBHBIC onyXoeBbie KIeTKH [5]. NK-92
TpeOyIOT MpeaBapUTEIbHOIO OOJydeHUs Mepen
NpUMEHEHNEM B KIIMHUKE M XapaKTEPpHU3YIOTCS BBI-
COKHMM YPOBHEM OJKCIPECCMU HWHTHUOUPYIOIIEro
pettentopa NKG2A, 4T0 MOXET NIPUBOJIUTH K CHU-
JKEHHOU LIMTOTOKCUYECKOU aKTUBHOCTU B OTHOIIIE-
Hun HLA-E-skcnpeccupyomux muiieHeir. NK-
KJIeTKUA neprudeprndecKoil KpOBH, B CBOIO OYEpelb,
BKJTIOYAIOT IMYJT 3peJbIX BBICOKOTOKCUYHBIX KJIETOK
U He TPeOYyIOT HpeaBapUTEIbHOIO 00ydyeHus [6, 7].
Ot cBoiictBa aenaroT NK-kieTku nepudepude-
CKOUW KPOBM TMEPCIIEKTUBHOW OCHOBOW JIs1 CO3[a-
Hus HER2-cnemmduunbix CAR-a3dpdekTopoB mis
nepcoHUGbUIIMPOBAHHON Tepanmuu paka MOJOYHOMN
xene3bl. Hamu 6bimm monydensl HER2-CAR-NK-
KJIETKU Ha OCHOBE IpeaBapUTEeIbHO aKTUBUPOBaH-
HbIX in vitro NK-kneTtok mnepudepudeckoil KpoBU.
B kayecTBe aHTMI€H-pacHO3HAIOIIETo AOMEHa pe-
nentopa CAR Obl1a MCTTOJIb30BaHa AaHTUTEJIOIO00-
Hasg moisiekyna DARPin 9-29-HER?2, oGnanatomias
BbICOKOI aPUHHOCTHIO K auctaibHOMY | noMeHy
HER?2, cTabmiIbHONM CTPYKTYPOil I MEHBIITUMM pa3-
MepaMM MO cpaBHEeHMIO ¢ scFc-moMeHamu IIOJIHO-
pa3MmepHbIX aHTUTe [8, 9]. M bl TakxKe IoKas3aiu, 4YTo
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PucyHok 1. MonyyeHne HER2-CAR-NK-kneTok

nonydeHHsle HER2-CAR-NK-xkiteTku oTim4aioTcs
BBICOKOI IIMTOTOKCUYECKOW aKTUBHOCTBIO U BBICO-
koit mpoaykuueir IFNy B otHomienun HER2-mo-
3UTUBHOM JTMHUU pakKa MOJIOUHOI keye3bl BT-474,
Mo cpaBHeHHUIO ¢ HeMoauduuupoBaHHbIMU NK-
KJIETKaMU.

MaTepmanbl N METObI

NK-kneTku ObUIM M30JMPOBaHbl METOJOM He-
raTuBHOI MarHuTHoM cenapauuu (Miltenyi Biotec,
ITepmanus) uz PBMC, npenBapuTeabHO TOJTYyYEH-
HBIX TTOCPEICTBOM HEHTPpUGYTUPOBaHUSI B Ipaau-
eHTe TUIOTHOCTU. NK-KJIeTKM KyJbTUBUPOBAINCH B
cpene u3 50% NK MACS Medium (Miltenyi Biotec,
Tepmanms) u momHO# cpensl DMEM (HITIT «Ilan-
Dko», Poccust) (¢ 10%-Hoii (eTanbHON OblUbei
CBIBOPOTKO, 2 MM L-rmiyramMmuHa U aHTUOMOTUKA-
Mu-aHTUMUKOTUKaMU (1/100)), 1 aKTUBUPOBAIUCH
obomydyenubiMu (100 Ip) duaepHbIMU  KJIeTKaMU
K562-mblL21 u 100 Ea/mJI 1L-2 (Hoffmann La-
Roche, llIBeiinapusi) B TeyeHue 3-5 gHeit rpu 5%
CO2, 37 °C. Knerounble tuHuu Phoenix Ampho u
BT-474 kynsTuBUpOBaIMCH B MOJHOU cpene DMEM,
5% CO2, 37 °C. Bektop GFP-9-29-HER2-CAR
(nanee — HER2-CAR) coctout u3: DARPin 9-29 —
MoayJisi pacno3HaBaHusl aHTureHa; EFla — koH-
CTUTYTUBHOTO dejaoBedeckoro mpomortopa hEFla;
C-myc — BHEKJIETOUHOTO (dparMeHTa ISl AETEKIINU
CAR; IgG1 — Moaynsi-ripocTpaHCTBa U3 YejJoBeYe-
ckoro IgG1; CD28-CD3 cyto — CUTHaAJILHOTO peru-
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Mpumeyanue. A — pons TpaHcayumpoBaHHbIXx GFP*NK-knetok, Hecywmx koHeTpykuuto HER2-CAR. B — aemoHcTpaums Bbixoaa
peuentopa HER2-CAR Ha noBepXHOCTb KNeTo4YHoN MeMGpaHbl TpaHcayuupoBaHHbIX GFP*NK-kneTok no ypoBHIo akcnpeccum

BHekneTo4yHoro gomeHa HER2-CAR (c-Myc).
Figure 1. Obtaining of HER2-CAR-NK cells

Note. A, the proportion of transduced GFP*NK cells carrying the HER2-CAR construct. B, demonstration of the release of the HER2-CAR receptor
onto the surface of the cell membrane of transduced GFP*NK cells by the expression level of HER2-CAR extracellular domain (c-Myc).
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PucyHok 2. ®yHkumoHanbHas aktusHocTb HER2-CAR-NK-knetok npu nHky6auumn ¢ HER2* mywenamu BT-474

Mpumeyanue. A - yposeHb akcnpeccunm HER2 Ha noBepxHocTy kneTok-muwenen BT-474. b - nons perpaHynuposaswux CD107a*, HER2-
CAR-NK-knetok (GFP*) u GFP- NK-knetok npu uHky6aumm ¢ HER2* muwensimu BT-474. B - nons HER2-CAR-NK-knetok (GFP*) u GFP-NK-
KneTok, npogyuupytowmx IFNy npu uuky6auumn c BT-474. I — pons nusupoBaHHbix BT-474 npu nHky6aumm ¢ HER2-CAR-NK-kneTkamm
(GFP*) u GFP-NK-kneTkamu. [laHHble npeacTaBneHbl B Buge cpeaHee * SD, cTaTUCTUYECKUIA aHANU3 JaHHbIX NPOBeAeH NOCpeACTBOM

t-recta CTblogeHTa, * — p < 0,05.

Figure 2. Functional activity of HER2-CAR-NK cells upon incubation with HER2'BT-474 targets

Note. A, the level of HER2 expression on the surface of BT-474 target cells. B, the proportion of degranulated CD107a*, HER2-CAR-NK cells
(GFP*) and GFPNK cells upon incubation with HER2*BT-474 targets. C, the proportion of HER2-CAR-NK cells (GFP*) and GFP-NK cells
producing IFNy upon incubation with BT-474. D, the proportion of lysed BT-474 upon incubation with HER2-CAR-NK cells (GFP*) and GFP-NK
cells. Data are presented as mean + SD, statistical analysis of data was performed using Student’s t-test; *, p < 0.05.

oHna; GFP — penoptepHoro 6enka. PeTpoBupycHbIi
BekTop GFP-9-29-HER2-CAR Obl1 mceBIOTHIIN-
pOBaH IUIa3MUION C IJIMKOIPOTEMHOM OOOJOYKU
RD-114. ITnasMuapl ObUIM COTpaHCGUIIMPOBAHLI B
cooTHomieHuun 2:1. TpaHcdekuusa auHuu Phoenix
Ampho (1106e3H0 npenocraBieHa A.0.H., Ipodecco-

pom Anexkcannpom ®PunaroBeim (MHcTUTYT UMMYy-
Hojoruu, Poccust), mpoBoaunack B yaikax Iletpu,
o6paboTaHHbIX mou-L-nmu3uHom (0,5 Mr/mi), ¢ Uc-
MoJTb30BaHUeM Habopa it TpaHC(EKIIMU Ha OCHOBE
KanbLmii-ocdara B cpene DMEM ¢ 3% FBS. Cy-
TMepHaTaHThl C PETPOBUPYCHBIMU BEKTOpaMM COOM-
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panuch yepe3 48 4acoB U KOHLIEHTPUPOBAIUCH YJb-
TpaueHTpudyruposanuem. Tpanaykous NK-kieTok
MpoBOAMJIACh B IUIaHIIETaX, O0pabOTaHHBIX pac-
TBOPOM PETPOHEKTHHA ¢ KOHICHTpanueir 20 HT/MIT
(Clontech/Takara, CIIIA). DddheKTUBHOCTH TpaHC-
IYKIMU oleHuBanach no gayopecueHuun GFP u
9KCIPECCHUU MOBEPXHOCTHOTO C-MYC C ITOMOIIBIO
NPOTOYHOM LMTOMETpUU uepe3 3-5 aHeill Tmocie
TpaHcaykuuu. Jerpanyasaiuss u npoaykuust [FNy
NK-kJieTkamu olieHMBajlach C ITOMOIIbIO ITPOTOYHOM
uutometpuu (LongCyte, Challenbio). NK-kiaetku
nHKyoupoBanuck ¢ BT-474 B monnotii cpene DMEM,
¢ nobaBneHuem antuten anti-CD107a-PE (Miltenyi
Biotec, Tepmanust) u 6pedpennuaom A (10 MKr/mi,
Invitrogen, CIHA) E:T=1:1,t=2,54,37°C, 5% CO,.
YpoBeHb BHYTPUKJIETOYHOI MPOAYKIIMU OLICHUBAJI-
Csl TIOCPEJICTBOM BHYTPUKJIETOUHOTO OKpPAIIMBAHUS
antutenamu [FNy-PE (Miltenyi Biotec, [epmanust)
NK-knerok nocne nukyoauuu ¢ BT-474 B TeueHue
4 gacoB, E:T = 1:1. HER2-CAR-NK-kieTku 0Obutn
OTCOPTUPOBAHBI C UCIIOJIb30BAaHMEM KJIETOUHOTO CO-
prupoBirka FACSVantage DiVa (Becton Dickinson,
CIHA) mist monyyenust ¢pakuuit GFP-u GFP*. Jlu-
tuueckass aktTuBHOCTh HER-CAR-NK-kimerok u
GFP-NK-kJjeTok olieHrBasach 0 BLICBOOOXIEHUIO
KanblenHa (Aexc = 490 aM u Aem = 510-570 BHM,
criektpodayopumerp Glomax Multi  (Promega,
CIIIA)) B cynnepHaTtaHT KieTkamu BT-474, kotopsie
OBUIM MpeaBapUTeIbHO MapkupoBaHbl Calcein-AM
(2,5 MxM) (Biozol, Iepmanms). E:T = 1:1, t =4 gaca,
37 °C, 5% CO2. OTpuuaTeabHblii KOHTPOJb (neg) —
UHTaKTHble KjaeTku BT-474, mona0XUTENbHbIN
(pos) — knetku BT-474, nuszupoannubie 1% Triton
X-100 (Am-0694-0.1, CIIIA). o110 1131 POBaHHBIX
KJIETOK ornpeaesuiu o dhopmyie: % = 100 x (MFI —
MFIneg) / (MFIpos — MFI).

Pe3synbTaTthl 1 0BCyxaeHNe

NK-kneTkun nepudepurdeckoii KpoBu, MpeaBapu-
TEJIbHO aKTUBUPOBAHHBIC i1 Vitro, ObUIU TPAHCAYIIU-
POBaHBI PETPOBUPYCHBIM BEKTOPOM, COIEpPXKAIINM
koHcTpykunio HER2-CAR. [lons TpaHcayuupo-
BaHHBIX KJIETOK B KYJIBType Obljla OllEHeHa 10 3KC-
npeccuu perroprepHoii MoJieKyinbsl GFP, BrimoueH-
Holl B reHeTmyeckylo KoHcTpykuuio HER2-CAR
(puc. 1A). Takke 1Mo »KCOpecCUU BHEKJIETOYHOI'O
nomeHa HER2-CAR c-Myc ObIT MOATBEPXKIEH BbI-
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xon penentopoB CAR Ha MNOBEpXHOCTh BO BCEX
TpaHcayuupoBaHHbix GFP*NK-knetkax (puc. 1B).

DyHKIMOHANBHAS ~ aKTUBHOCTb  IMOJIYYEHHBIX
HER2-CAR-NK-kJleTok Obl1a ucciaegoBaHa B OT-
HomweHun HER2-skcnpeccupymoleit imHUM paka
MoJiogHoM kene3bl BT-474. IMocpenctBoM mpoTod-
HOW IIUTOMETPUM OBLIT OILIEHEH YPOBEHb 3KCTIPECCUN
HER?2 Ha noBepxHOCTH KeToK-MullieHeit BT-474 —
KJIETKM 00JIafaau BBICOKUM YPOBHEM 3KCIIPECCUU
TapreTHON MoJieKybl (puc. 2A). [1pu KonHKyOauu
¢ BT-474 Bo ¢pakuuum HER2-CAR-NK-kieTok
(GFP*) nabmonanach 6obliiast 10Js JerpaHyInupy-
oumx kiaerok CD107a* mo cpaBHEHUIO C HEMOAM-
dumupoBanHeiMu  GFP-NK-xietkamu  (puc. 2b).
Takxxe HER2-CAR-NK-kieTku otanyaiuch 6osee
BbIpaxxeHHoOI mpoaykuueir [FNy mo cpaBHeHUIO C
GFP-NK-knerkamu (puc. 2B). [TocpeactBoMm Kaib-
LIEMHOBOTO TecTa ObUIa JEeTEKTUPOBAHA MOBBIIIECH-
Hasl JIMTUYECKasi aKTUBHOCTbh MOJIUMUIIMPOBAHHBIX
HER2-CAR-NK-kietok (puc. 2I'). B To ke BpemsI,
HemonuduumpoBanuele GFP-NK-knetku Takxke
ObLIM CHOCOOHBI JU3UPOBATh OITyXOJIEBbIC MUILIE-
HU, JerpaHyaupoBarb U npoayuuposaTbh IFNy B nx
npucyrctBuM (puc. 2b, B, T'). [Tomumo B3anmMoei-
ctBusi CAR u TapretHoit monekyibl HER2 mHoXe-
CTBO OCEIl pelenTop-IuraHj MPUHUMAIOT y4dacTue
B TIpoTMBOOMyxoJjieBoil peakiimu NK-kieTok, 4To
o0ecrneynBaeT COXpaHEHUE TMPOTUBOOIMYXOJEBO-
ro nmorteHmana NK-KJIeToK MpOTHUB TeTepOTreHHbBIX
ornyxoJied uau rmpu norepe akcnpeccun HER2. Tak,
HarpuMep, U3BECTHO, UTO B snuMuHauuu BT-474
MPUHUMAIOT y4yacTue BbicokoaubdepeHITnpOBaH-
Hbele CX3CRI1*NK-knerku, a MeHee auddepeH-
nupoBaHHble NKG2D*NK-kiaeTrku BHOCAT MeHee
BeIpaxkeHHbIN Bkyan [10]. Takke BT-474 necyT nBse
autenu HLA-CI1, uyto nenaet ux 6oJsiee BOCIIPUUM-
yuBbIMU K NK-KjeTkaM, He 3KCIpPeCcCUpPYIOILUM
nHruobupyomme perentopsl KIR2DL.2/3, koTopsie
npucyTcTBYIOT B myJjie NK-kJieTok nepudepurueckoit
KpOBU OONBIIMHCTBA UHANBUIOB [11].

3aknoyeHne

Takum o0Opa3oM, Ha OCHOBE aKTMBUPOBAHHBIX
nepBuuHbIX NK-KJIEeToK, oOJamarolnux HaTypaib-
HOI TIPOTHMBOONYXOJE€BOI aKTUBHOCTbIO, ObLIM MO-
nyaensl HER2-nanpasnennbsie CAR-NK-xieTku.
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