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IepexpecTHas CCHUIKA HA POJACTBEHHYIO 3asIBKY

[To HacrosmieMy HW300pETEHHIO HCTpalIMBaeTCs NPUOpHUTET npeaBaputenbHoi 3asBku CHIA  Ne
61/671508, 3apeructpupoBannoit 13 mross 2012 ronma, coaepkaHhe KOTOPO MOJHOCTHIO BKJIIOYEHO B HACTOSI-
M TOKYMEHT B Ka4eCTBE CCHUIKH.

YpoBeHb TeXHUKH, MpeIIecTBYIOLIUI H300peTeHHI0

ITocpencTBOM MpUMEHEHHS CIIOCOOOB MepeHoca TeHOB T-KIETKH MOKHO T€HETHYECKH MOIH(PHINPOBATH
JUIA CTaOMIIBHOM KCIIPECCHH CBS3BIBAIONINX JOMEHOB aHTHTEN HAa WX IMOBEPXHOCTH, KOTOPHIE MPEIOCTABISIIOT
HOBYIO CTHIeNM(DHIHOCTh K aHTHTEHAM, HE3aBUCHUMYIO OT TJIABHOTO KoMIUIekca rucrocoBMmectumoctu (MHC).
XumepHusle antureHusle peuentopsl (CAR) npencraBisior co0oil MpUMEHEHHE STOTO IOAX0/a U COBMEIIAIOT
AHTHI'CH-PACIIO3HAIONINIA JOMCH CICHU(QUYHOTO aHTUTENA C BHYTPHKICTOYHBIM aoMeHoM heru CD3-Z wim
6enka FcgRI B ennnom xumeprHoM Genke (Gross et al., 1989 Proc. Natl. Acad. Sci. U.S.A. 86: 10024-10028;
Irving et al., 1991 Cell 64: 891-901). B Hacrosimee BpeMs B psfe MEIUIIMHCKUX IIEHTPOB MPOXOIAT UCTIBITAHUS
CAR (Kohn et al. 2011 Mol. Ther. 19: 432-438; Jena et al., 2010 Blood 116: 1035-1044). /Ins GonpmuHCTBa
3]I0KAYECTBEHHBIX OITyXOJICH OImyXoJieceu(pUUHbIC aHTUTCHBI MMOKa HE OMpPEICICHBI, OHAKO JUIS 3JI0KA4eCT-
BEHHBIX HOBOOOpa3zoBaHuii ¢ ydacthueMm B-kietok CD19 sBnsetrcs 3QGeKTHBHOM OITyX0JIeBOH MHUIICHBIO. DKC-
npeccus CD19 orpanndyeHa HOpMaILHBIME U 3JI0KadecTBeHHBIMHU B-kietkamu (Uckun et al., 1988 Blood 71: 13-
29), u CD19 mmpoxo mpuMeHSIOT KaK MUTIeHb s Oe3omacHoro tectupoBanus CAR. Xotst CAR mMoryT BBI3BI-
BaTh aKTHBALMIO T-KJIETOK CIIOCOOOM, CXOAHBIM C NEHCTBHEM 3HIOT€HHOTO T-KJIETOYHOTO PELenTopa, OCHOB-
HBIM 3aTPyIHEHHEM T KIMHHYECKOTO MPUMEHEHHUS ATOTO CII0co0a 10 CHX MOp OCTaBalach OrpaHHIeHHAst IKC-
nancust CAR+T-kieTok in vivo, ObICTpOe HCUE3HOBEHHUE KIIETOK MOCie HHPY3UU U HU3Kas KITMHUYECKasl aKTHB-
HocTh (Jena et al., 2010 Blood 116: 1035-1044; Sadelain et al., 2009 Curr. Opin. Immunol. 21: 215-223).

CAR-onocpenioBanHbIe OTBETHI T-KJIETOK MOXHO JTaJiee€ YCHIMBATH IMOCPEACTBOM JOOABICHUS KOCTHMY-
JUPYIONUX JOMEHOB. B MOKITMHHYECKOH MOJENTU MOKa3aHO, YTO BKIIOYEHHE CHTHalbHOTO nomeHa CD137 (4-
1BB) 3HaYNTENHHO MOBHIIIACT POTUBOOITYXOJICBYIO aKTUBHOCT U BhDKUBaeMOCTh CAR in vivo 1o cpaBHEHUIO
¢ BKItoueHreM Tonbko menu CD3-z (Milone et al., 2009 Mol. Ther. 17, 1453-1464; Carpenito et al., 2009 Proc.
Natl. Acad. Sci. U.S.A. 106: 3360-3365). ;11 orieHKH 6€30MacHOCTH W BO3MOXXHOCTH TMPUMEHEHUS JIJIS a0T-
TUBHOTO TiepeHoca T-KIeTOoK, TeHeTHIeCKH MOIU(HUIIMPOBAHHBIX T dKcpeccun Takux CAR, Op110 ipoBeeHO
MIJIOTHOE KIMHUYECKOE HCTBITAHNE C TPUMEHEHHUEM ayTOJNIOTHYHBIX T-KIIETOK, 3Kcmpeccupyromux aHTu-CD19
CAR, conepxamue kak CD3-Z, tak u koctumynupyomuid fomeH 4-1BB (knetku CART19), mist BoznercTBUS
Ha CD19+ 3nm0kauecTBeHHBIE HOBOOOpa3oBaHus. COTacHO TAKOMY MPOTOKOJTY TIPOBEIH JICUCHUE TPEX MaIHeH-
TOB. HexoTophie U3 pe3ysIbTaToB, MOTYYSHHBIE OT OJHOTO U3 3THUX MAIMEeHTOB, onrcanbl B (Porter et al., 2011 N.
Engl. J. Med. 365: 8), rae coobmmaercst, 4TO pe3ysIbTaThl ATOTO JICUSHHUS IPUBEIH K PETPECCHHU OITyXOJIH, COXpa-
HeHuto kineTok CART19 1 HeokuaaHHOMY BO3HUKHOBEHHUIO OTJIOKEHHOTO CUHIPOMA pacraja omyxoyu. Takxke
nokazano, 4to kieTku CART19 oka3zanu CUIBHBINA KIMHUYECKUN MPOTUBOOMYXOJEBHIH 3(PPEKT y BCeX Tpex
MPOXOIUBIIKX JICUCHHUE MTAMEHTOB. B cpeaneM kaxnas BBereHHas T-kietka CAR w/unu ee TOTOMKA YHUYTO-
xkanu 6omee yem 1000 eiiKO3HBIX KIICTOK in Vivo Y MAI[EHTOB C IMO3JHEH CTaaueil YCTOWYMBOTO K XUMHOTEpa-
MK XpoHudeckoro guMdonutaproro seiikoza (CLL). Kinerku CART19 noxsepraiaucs akTHBHOHM SKcnaHcuu T-
KIIETOK in Vivo, COXpaHsINCh B KPOBH U KOCTHOM Mo3re (BM) Ha BEICOKOM ypOBHE B TE€UEHHUE TI0 MEHBIIICH Mepe
6 MecsI1eB, MPOJ0IDKAIN AKCIPECCHPOBATh (DYHKIIMOHAIBHBIE PEIENTOPHI Ha KIETKaX ¢ (PEHOTHUIIOM KIIETOK T1a-
MATH U TioaaepkuBanu aHtTu-CD19 ¢yrakuio in vivo. OTHAKO O CHX TIOpP OCTAETCsI HEMOHATHBIM, KaKiUM 00pa-
30oM kieTkn CART19 m3beratotT oTTOp)KEHHST OpraHU3MOM YeI0BEKa-X035MHA, YIUTHIBAS TO, YTO KOHCTPYKIIHH
CARI19 coxmepkat Kak IMOCJIeOBATEILHOCTA MBIIIH (IETEPMUHAHT aHTUTEIA), TAK U YHUKAIBHBIE COCTUHUTEIb-
Hble (PparMeHTHl MEXAY pa3TUNuIHBIME KOMIIOHEeHTaMH KOHCTpYyKimu CAR19.

Takum 00pa3zom, B TaHHOH OONACTH IO CHX IOP COXpaHSETCS HEOOXOIUMOCTh B MEXaHU3ME, 0Oecreuu-
BaromieM JuutensHoe coxpaneHune kKieTok CART19 u o0bsAcHSIOMEro, HOYeMY 3TH KICTKH HE OTTOPTarTCs Op-
TaHU3MOM YeJIOBeKa-x03simHa. HacTosmiee n3o0pereHrne yIoBIeTBOPSIET 3Ty MOTPEOHOCTS.

CymHocTh n300pereHns

N300peTeHne OTHOCHUTCS K CIIOCOOY MCTOLICHUS B-KieTok y WHAMBHAYyyMa. B OJHOM HM3 BapHaHTOB OCY-
IIECTBJICHUS CTIOCO0 BKIIFOYAET BBEACHNUE MHIAMBHIYYMY (P (PEKTHBHOTO KOJIMYECTBA KICTOK, T€HETUIECKHA MO-
nmudumpoBanHbix Aist dkcnpeccun CAR, rne CAR conepXuUT aHTHTEHCBSA3BIBAIONIUN TOMEH, KOCTUMYIIHPYIO-
WA CUTHATBHBIN YIaCTOK M CUTHAIBHBIA qomMeH CD3-3eTa, Tie aHTUreHCBSA3BIBAIOIINN JOMEH BO3JICHCTBYET Ha
MMOBEPXHOCTHBIN B-Ki1eTOUHBII Mapkep, TeM caMbIM HcTOIasd B-KiIeTKu HHIMBHYyMa.

N3ob6peTenne 0THOCUTCA K CIIOCO0Y CTUMYJIMPOBAHUS TOJIEPAHTHOCTH Y HHANBHAYYMa. B omHOM M3 Bapu-
AHTOB OCYIIIECTBICHHUS CIIOCOO BKIIIOYAET BBEACHNE WHANBHAYYMY 3((GEKTHBHOTO KOJIHYECTBA KIETOK, TEHETH-
yeckn Momuduimpoanubx i dkcnpeccud CAR, roe CAR conepUT aHTUTCHCBS3BIBAIOIINN TOMEH, KOCTH-
MYJIUPYIOIIUN CUTHAJBHBIN y4acTOK M CUTHalbHBIA ToMeH CD3-3eTa, re aHTUT€HCBS3BIBAIOMINNA TOMEH BO3-
JIefcTBYeT Ha B-KIIETOUHBIH TOBEPXHOCTHBIN MapKep, TEM CAMBIM CTUMYJIHPYS TOJICPAHTHOCTh Y HHIUBUIyYMa.

B omHOM W3 BapuWaHTOB OCYIIECTBICHHS TOJCPAHTHOCTH MPEACTABIACT COOOHM TOJNCPaHTHOCTh K TPAHC-
TUTAHTHPYEMOW TKaHHU.

B oHOM U3 BapuUaHTOB OCYIICCTBICHUS TEHETHYCCKH MOIU(DUIIMPOBAHHAS KIIETKA HCTOMIAET B-KiIeTKu.

B oxHOM M3 BapHaHTOB OCYIIECTBICHHUS TeHETHUECKH MOAU(DHUIINPOBAHHYIO KJIETKY BBOJST OJHOBPEMEHHO
C TPAHCIUIAHTHPYEMOil TKaHBIO.
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B onHOM M3 BapnaHTOB OCYIIECTBICHUS! TCHETHYECKH MOIU(UIIMPOBAHHYIO KJIETKY BBOJST II€pel BBEjIE-
HUCM TPaHCIUIAHTHPYEMOW TKaHH.

B onHOM M3 BapHaHTOB OCYIIECTBIICHUS I€HETHUECKH MOAMMDUIIMPOBAHHYIO KIETKY BBOIAT ITOCIIC BBEIEC-
HUS TPAHCIUIAHTHPYEMOW TKaHH.

N3o0pereHne OTHOCHUTCS K CIIOcO0y JIedeHHs peakiuuu "TpaHcIuranTaT npoTtuB xo3suHa" (GVHD). B on-
HOM W3 BapPHAHTOB OCYIIECTBICHUS CIOCO0 BKIIOYAET BBEACHNE KICTKH, TCHETHYECKH MOIU(DUINPOBAHHON IS
skcnpeccun CAR, Hykaaromemycst B 3ToM HHAUBUAYyMY, T1e CAR comepUT aHTUTCHCB3BIBAIOIINKI IOMEH,
KOCTUMYJTUPYIONTNI CHTHANBHBIN Y4acTOK M CHTHANBHBIN momeH CD3-3era, Tlie aHTHTEeHCBA3BIBAIOIINN JOMEH
BO3JICHCTBYET Ha B-KiIeTOYHBINH MOBEPXHOCTHBIN MapKep, TeM caMbIM obecrieunBas Jieueane GVHD y manuBu-
Iyyma.

B o1HOM M3 BapHaHTOB OCYILECTBICHHUS T€HETUUECKH MO (UIIMPOBAaHHAS KJIETKA HCTOIIACT B-KieTKH.

B oHOM M3 BapMaHTOB OCYIIECTBICHUS TEHETHYECKN MOIU(HUIIMPOBAHHYIO KJICTKY BBOAAT OJHOBPEMEHHO
C TPaHCIIAHTHPYEMOI1 TKaHBIO.

B onHOM M3 BapnaHTOB OCYIIECTBIICHUS! TCHETHYECKH MOIU(UIIMPOBAHHYIO KJIETKY BBOJST II€pel BBEjIe-
HHEM TPaHCIUIAHTHPYEMOW TKaHH.

B onHOM M3 BapHaHTOB OCYIIECTBIICHUS I'€HETHUECKH MOAMMDUIIMPOBAHHYIO KIETKY BBOIAT ITOCIIC BBEJE-
HUS TPAHCIUIAHTHPYEMOU TKaHH.

Kpartkoe onucanue uepre:xeit

[IpuBenenHoe HIKE MOAPOOHOE OIMMMCAHME MPEATIOUYTHTEIHHBIX BAPHAHTOB OCYIIECTBICHUS M300pETCHHS
Oyzmet OoJiee MOHATHBIM, €CIIM YHTATh €0 B COUYETAHHWH C NPIJIAaraeMbBIMHU depTeskaMi. C IeNbio0 WDTIOCTPAHN
M300peTeHNs B PUCYHKax IPEICTaBICHbl BapUAHTHl OCYIIECTBICHHS, KOTOPHIC B HACTOSIIEE BPEMS SIBISIOTCS
npeAnoYTUTEeNbHBIMU. OTHAKO cieqyeT MOHUMaTh, YTO N300peTeHre He OrpaHNYEHO KOHKPETHBIMU KOHCTPYK-
IIUSIMH 1 c1toco0aMy BapHaHTOB OCYILECTBICHUS, IIPUBECHHBIX B YEPTEKaAX.

®ur. 1, Briarouarommas ¢urypsr ot 1A go 1F, npeacrasisier codoil cepuio n300pakeHUil, TEMOHCTPUPYIO-
IIMX YCTOWYMBYIO IKCIIAHCHIO in ViVO U COXpaHCHHE B KpoBH M KOCTHOM Mo3re kieTok CART19. JIHK wu3omm-
POBAIM U3 ENBHON KPOBH, Kak Moka3aHo Ha ¢ur. oT 1A g0 1C, uiam U3 KOCTHOTO MO3Ta, Kak IMoKa3aHo Ha (ur.
ot 1D no 1F, o6pa3nps! monyganmu ot UPN 01, kak mokazano Ha ¢ur. 1A u 1D, UPN 02, kak moka3aHo Ha (Qwur.
1B u 1E, u UPN 03, kak nokazano Ha ¢urypsl 1C u 1F, momsepranu aHaau3y moCpenCcTBOM KOJIMYSCTBEHHON
TILIP xpynHbIMU MapTUAMH C NMPUMEHEHHEM COOTBETCTBYIOIIETO aHAaIM3a MJIsi JIETEKIUU U KOJIMYECTBEHHOM
onienku nocnenoBarenbHocTelt CART19. Kaxkmast Touka Ha rpaduke COOTBETCTBYET CpETHEMY OT TPEX U3Mepe-
Huit 100-200 mr remomuoit IHK, ¢ makcumansHbM 3HaueHHeM % CV menee 1,56%. Ilapamerpsl ycrmemHo-
CTH/HEYCTICIIHOCTH JUIsl aHalN3a BKIIOYAJIH IIPEJBAPUTEIHFHO YCTAaHOBJICHHBIE JUAIIa30HbI Ul HAKJIOHA KPUBOH
1 3(QPEKTUBHOCTH aMIUTH(UKAIMN 1 aMIUTU(QUKALIIO KOHTPOJIBHOTo 00pasia. HbKHsIs TpaHuna KOJIW4ecTBEH-
HOTO aHaJIM3a, YCTaHOBJIEHHAS IO JUaNa3oHy CTAHIApTHOM KPHBOW, COOTBETCTBOBAJA 2 KOMMUSM TPAaHCICH/MKT
renomHo# JIHK; 3HaueHus 00pa3oB HMKE ITOTO YUCIIA CYUTAIN OLICHOYHBIMH ITOKa3aTeJsIMU M 0TOOpaXKaju B
cily4ae, eclii 1o MeHbIlei Mepe 2/3 perumkaroB aeMoHcTpupoBau 3HaueHue Ct ¢ % CV mnst 3nauennit 15%.
Knetku CART19 BBoaunu Ha cytku 0, 1 u 2 aust UPN 01 u UPN 03 nna cytku 0, 1, 2 u 11 g UPN 02.

®@ur. 2, conepxkamas purypsl ot 2A 10 2C, mpeAcTaBIseT COO0M CEPHIO M300pAKEHUH, TEMOHCTPUPYIO-
IIUX TMPOJIOHTHPOBAHHYIO MOBEpXHOCTHYIO0 3Kcmpeccuto CART19 m oOpazoBanne (pyHKIMOHATBHON MaMsTH
CAR in vivo. Ha ¢ur. 2A npencrasnena nereknus CAR-skcnpeccupytomux CD3+ 1uMQponnuTOB U OTCYTCTBHE
B-xitetok B nepudepuueckoii KpoBU U B KOCTHOM Mo3re. CBexeoOpaboTaHHbIe MOHOHYKIICAPHBIE KIETKH MEPH-
(hepudeckoii KpOBH WM KOCTHOTO Mo3ra, moiydeHHbie oT UPN 03 wepe3 169 cyrok mocie MHPY3UH KIETOK
CART19, oueHnBanyu nocpecTBOM IPOTOYHON IUTOMETPUH HA MOBEpXHOCTHYIO dKcnpeccuio CAR19 (cBepxy)
WM Hanmure B-kieTok (cHU3Y); B KauecTBe KOHTpousl okpamusamn PBMC ND365, noiydeHHbIE OT 30POBBIX
noHopoB. /s onenku sxcnpeccud CAR19 B CD3+ mumdornmrax oOpasipl okpammBaiy ¢ antutenamu kK CD14-
PE-Cy7 u CD16-PE-Cy7 (namn-kanain) u CD3-FITC, mnatommx curxai Beiie noporosoro 3HaueHus Ha CD3+, u
ouennBanyu skcnpeccuto CAR19 B komnmaptmenTax CD8+ u CD8- nuMdonnToB mocpecTBOM OKpAIIMBaHUS C
CD8a-PE u antu-CAR19 MAMOTHIINYHBEIME aHTUTEIaMU, KOHBIOTUPOBaHHEIMU ¢ Alexa-647. /lanHble Ha mua-
TrpaMMax OTOOpaHBI IO OTPHUIATEIHHON 10 namii-KaHary/CD3-TI0I0XHATENbHON TOMYJISIAN KIIETOK. J[71s1 oneHkH
Hanmuus B-kireTok oOpasiel okpammBany ¢ antutenamu k CD14-APC u CD3-FITC (naMmn-kaHaibl) ¥ OLlEHHBa-
T Ha HaJIW4IHe B-KieTok B OTpHUIIaTeNT-HOMN MO JaMIl-KaHary ppaKIuy MOCPEICTBOM OKpAIIWBAaHUS C aHTUTEIa-
mu k CD20-PE u CD19-PE-Cy-7. Bo Bcex cimy4asix KBaJpaHThI HIDKE IIOPOTOBOTO 3HAYCHHUS YCTAaHABIMBAIM Ha
HEOKpaIlleHHbIe KOHTPOJIH, KakK 1moka3ano Ha ¢ur. 2B u 2C. [Tokazano nMmMyHO(heHOTHITHPOBaHKE T-KIETOYHBIX
cyononymsiiuii CD4+ (¢dur. 2B) u CD8+ (¢pur. 2C). 3amopoxkeHHble 00pa3iisl neprdepudeckoir kposu or UPN
03, momy4eHHBIC mOCpeacTBOM adepesa yepe3 56 u 169 cyTok mocne nHpy3un T-KIETOK, OCTABISIIN Ha HOYH B
cpene I KyJIbTHBUPOBaHUS Oe3 00aBIeHUs JOMOJIHUTEIBHBIX (DAKTOPOB, OTMBIBAIN M MOJBEPTad MYJIbTH-
napaMeTpruuecKoMy UMMYHO(EHOTHITUPOBAHUIO JUISl AKCIIPECCHN MapKepoB T-KJIETOYHOI MaMsTH, aKTUBALUU U
ucronienust. CtpaTerusi TeHTUPOBaHMA, KaK MOKa3aHO Ha Qur. 6, BKIIIOYaia HadyallbHOE TeMTUPOBAaHKE MO JaMIl-
kanany (CD14, CD16, Live/Dead Aqua)-orpunaresnsHbix 1 CD3-M0JI0XKUTEIBHBIX KIETOK H MOCIEayIoIee 1o-
noxurensHoe reiituposanue no CD4+ u CD8+ knerkaM. ['eThl ¥ KBapaHTH! yCTaHABIMBAIK C IPUMEHEHUEM
kouTposeirt FMO (CAR, CD45RA, PD-1, CD25, CD127, CCR7) uiu mocpecTBOM TeHTHPOBAHUS IO TTOJIOKH-
TeIbHBIM KieTouHbIM momytisiiiusim (CD3, CD4, CD8) u ueTko pasrpanuueHHBIM cyomomyismusm (CD27,
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CD28, CD57); nanHble oToOpakany mocie OMIKCIOHEHIMaNbHON TpaHchopManuy Uit 0ObeKTUBHOM BU3yalu-
3anuu coObITHil. DyHKIMOHANEHAS KOMIICTEHTHOCTh coxpaHsronmxcs ki1etok CAR Obla mposeMoHCTpUpoBaHa
B CJCNYIONINX JKCIIEPUMEHTaX. 3aMOpPOXKEHHbIE 00pa3Ipl nepudepudeckoil kposu oT UPN 03, momydeHHBIE
nocpencTBoM adepesa depe3 56 u 169 cyrok nocie nHpy3uu T-KIETOK, OCTABISUTH HA HOYb B Cpefe IS KyJIb-
TUBUPOBaHMA 03 N0OaBICHHS TOTOIHUTEIBHBIX (PAKTOPOB, OTMBIBAIH W aHAIM3UPOBAIN HAIIPSAMYIO €X Vivo Ha
CIOCOOHOCTH K pacmo3HaBannio CD19-3kcnipeccupyronux KIETOK-MHIIEHEH ¢ MPUMEHEHHEM aHaIM30B Jlerpa-
aymsaaun CD107. TTocne nHKyOanuy B TeYeHUE IBYX 4acoB B MpucyTcTBUHU aHTH-CD28, antn-CD49d u CD107-
FITC knerounsle cMecH cOOMpPAH, OTMBIBAIN U TOABEPTaIll MyIbTHIIAPAMETPHUECKOMY aHAIH3Y ITOCPEICTBOM
MPOTOYHOM IUTOMETpUH Al olleHKH cnocobHoctd kinetok CARTI19 k ngerpanymsmmu B orBer Ha CDI19-
JKcrpeccupyromuye MunieHd. Ctparerus reiTHpOBaHMS BKIIIOYala HadalbHOE TEeHTHPOBAHUE 0 aMIl-KaHaJlaM
(CD14-PE-Cy7, CD16-PE-Cy7, Live/Dead Aqua)-otpunarenbabix 1 CD3-PE-nonoxuTenbHBIX KIETOK M HO-
caenytomee refitupoBanue no CD8-PE-Texacckuil KpaCHBIA-TIOIOKUTENBHBIM KIIETKaM; JaHHbIE PEICTaBICHbI
st CD8+ momynsiuu. Bo Bcex ciydasix oTpuiaresibHble KBaJpaHThl ObUTH YCTAHOBJICHBI II0 HEOKPAIICHHBIM
KOHTPOJISIM.

®@ur. 3, cogepxkamas ¢urypst ot 3A g0 3C, mpencraBiseT coO0H CEPUI0 N300paXKESHHH, HILUTIOCTPUPYIO-
IIMX PE3YJIbTAThI IKCIIEPUMEHTOB, OIEHUBAIONINX KIMHUYECKHE OTBETHI mocie mHdpy3un kietok CART19. Ha
¢ur. 3A mokazano, uro UPN 02 moaBeprayii IByM ITUKJIaM JICUSHHS] pPUTYKCUMAOOM U OEHIaMyCTHHOM C MUHH-
MabHBIM 0TBeTOM (R/B, cTpenka). T-knetku CART19 undy3upoBann HaunHas ¢ 4 CyTOK MOCIIE JICUCHHUS TOJIb-
Ko 6eHmamyctuHoM (B, crpenka). PesncTeHTHBIE K pUTyKCUMaOy M OCHIaAMYCTHHY JICHKO3HBIE KIETKHA OBICTPO
YAAISINCh M3 KPOBH, HA UYTO YKa3bIBaeT CHIDKEHHE abcomoTHOoro coaepkanus numporuroB (ALC) ot
60600/mkn mo 200/mMkn B Teyenue 18 cytok mocie nHQY3uu. JleyeHne KOpTHKOCTEpOMAaMH HauWHAIM Ha 18
CYTKH TocJie HH(Y3UH B CBSI3U C IUIOXMM CaMOYyBCTBHEM M HEMH(EKIMOHHBIM (eOpMIEHBIM CHHAPOMOM. JIn-
HUS OTcyeTa (IyHKTUP) yKa3bIBaeT Ha BEPXHIOIO IpaHUIy HopMaibHbIX 3HaueHud ALC. Ha ¢wur. 3B npencras-
JICHBI TIPUBEJICHHBIC B KauecTBE IMPUMEpa IKCIIEPUMEHTOB MO OKpalIMBaHHIO 00paslbl KOCTHOT'O MO3Tra, IT0JTy-
YeHHBIE ITOCPECTBOM CEPUIHON OMOTICHH, W 00pa3ubl TpoMOoB, nomydeHHsle oT nanuenToB UPN 01 u 03 Ha
CD20. Jletiko3nass HHPWILTpaIys, HabI0aaBIIasICs A0 JeUeHHs y 00OMX MalMeHTOB, OTCYTCTBOBaja Ha 00pas-
1aX, MOJXYYEHHBIX IIOCIIE JICYCHNUS, M COIPOBOXKIANACH HOPMAaJIH3ayeil HACKIIIICHHOCTH KIETKAMH U TPEXIJIMHEH-
Horo remoriod3a. Y UPN 01 we 6but0 00Hapy)keHo kieTok CLL, kak moka3aHo MOCPenCTBOM MIPOTOYHOM ITUTO-
METpPHH, ITATOTEHETHKN U (IIYyOPECIEHTHON THOPUAM3AINH in Situ, WM HOPMAIbHBIX B-KIIETOK, Kak IMOKa3aHO
MOCPENICTBOM TPOTOYHOH HUTOMETPUH, B KOCTHOM Mo3re i kpou. Y UPN 03 obnapyxeHno 5% 0CTaTOYHBIX
HOpMaJbHBIX CDS5-oTpumarenbHBIX B-KIETOK, 4TO TOATBEPKISHO MOCPEICTBOM IMPOTOYHOM IMTOMETPUU Ha
CYTKH +23, KOTOpasl TaKKe YKa3bIBacT Ha TO, YTO OHHM SIBJISIIOTCS MTOJIMKJIOHABHBIMI; HOPMAJIBHBIX B-KileTok Ha
cyTku +176 obHapyxeHo He Obuio. Ha ¢ur. 3C npeacTaBieHsl pe3ynbTaThl SKCIIEPUMEHTOB C IPUMEHEHUEM
cepuitoit KT-Bu3yanu3anuu uis OIICHKH YCTOWYUBOW K XMMHUOTEPANUU I'eHEPATU30BaHHON TUM(paIcHOIATHH C
OBICTPBIM pa3penieHneM. buarepanbHble MOAMBIIICYHbIE 00pa3oBaHus paccackiBanuch yepes 83 (UPN 01) u 31
(UPN 03) cyrok nocne uH(pY3HUH, Ha 9TO YKa3bIBAET CTPENKA U OKPYKHOCTB.

Our. 4, cogepxkamias ¢purypst ot 4A o 4C, npexncTasisieT codoi cepuro n300pakeHHH, HILTIOCTPHPYIO-
X a0COJIOTHOE COJAep)KaHHe JTUMQOIMTOB W OO0IIee KOJUIeCTBO IUpKynupyronux kietok CARTI19+ s
UPN 01, 02 u 03. O61miee xonm4aecTBO TUMGPOIHUTOB (00Iee KOJIMIECTBO HOPMATBHBIX KJIETOK U KiteTok CLL) B
cpaBHeHHH ¢ 00muM KomdecTBOoM KiieTok CART 19+ B kpoBu ToKa3aHo IS BCeX 3 MHAUBHIYYMOB C TIPUMEHE-
HUEM a0COJIIOTHOTO cojaepkanus auMdonuToB mo 3HadeHusM CBC u o6pema kpoBu, paBHoro 5,0 n. Obimee
KoJm4ecTBO mupKyimpyrommx kinetok CART19 paccuutsiBamy mOCpeaCcTBOM MPUMEHEHHS MTOCIIeT0BATEIbHBIX
3naueHnid CBC co 3HaueHMsIMH aOCOIIOTHOTO COJEp)KaHMs JIMM(OINTOB U MapKEPHBIMH 3HAYCHUSIMH KOJIMYe-
ctBenHoit [11[P, kak moka3zano Ha ¢wur. 1, nmepeBoas xomuu/Mkr JJTHK B cpeqHre oTHOCUTEIBHBIC 3HAUCHUS, KaK
OIMCAHO Jlasiee B HACTOSIIEM AoKyMeHTe. [lokazaHo, 4TO OTHOCHTENIbHBIE MapKepHbIE 3HAUCHHsI KOJINIECTBEH-
Ho# TIL[P ctporo koppenupytor (<2-KpaTHbIE BapHalliK) C MOJTYYEHHBIMH IOCPEICTBOM MPOTOYHON HUTOMET-
pUM XapaKTepUCTHUKaMHU MPOIYKTOB HH(Y3UH M C JaHHBIMH, NOJYYECHHBIMHU B XOJI€ aHaJIM3a 00pa3LoB, I KO-
TOPBIX COOTBETCTBYIOIINE JAaHHBIE MPOTOYHOM UTOMETPHUHU OBIIM JOCTYIHBI [UIsl HETIOCPEICTBEHHOTO MOJCYeTa
kieTok CART19 mocpencTBoM okpamnBaHusl.

®@ur. 5, conepxamas Gurypsl ot SA mo 5D, npeacraBiseT co0oi cepuro M300paKeHHH, WILTIOCTPUPYIO-
IIUX SKCIIEPUMEHTHI, BKIIOYAIOIINE HETIOCPEACTBEHHYIO AeTeKIHIo X Vivo CART 19-110J10KUTENBHBIX KIETOK Y
UPN-01 PBMC uepe3 71 cytku nociie nady3un T-kinerok. UPN-01 PBMC, nomydeHHble THOO cpasy Imocie
atepesa gepe3 71 cyTku mocie MHQPY3UH, JIHOO 3aMOPOKEHHBIE BO BpeMs adepesa I MOoydeHus T-KIeTOK
(JTMHESA OTCUeTa) W Pa3MOPOXKECHHBIC B )KU3HECTIOCOOHOM COCTOSIHUH TIepe/l OKpPaITUBaHUEM, TIOJBEPTal aHaJH-
3y MOCPEACTBOM MPOTOYHON UTOMETPUH I AeTekiuu Haauuus kiaetok CART19, skcnpeccupyromux rpynmy
CAR19 Ha cBoeii nmoBepxHoctu. s onenku sxcrpeccun CAR19 B mum¢ornurax oOpasis! okpammsamm ¢ CD3-
PE u nmmotunmueckumu antutenamu kK CAR19, konplorupoBanHeiMu ¢ Alexa-647, Wi OKpaluBaiu TOJNBKO C
CD3-PE (FMO nmns CAR19). Ha ¢wur. SA moxaszano, 4T0 Ha4aJbHBIH TeHT TUM(ONMTOB OB YCTaHOBJIEH Ha
ocHoBe npssMoro u 6okoBoro ceeropaccestHus (FSC vs. SSC), nocne 4ero mpoBOIMIN TeHTHPOBAHUE IO KJIET-
kam CD3+. Ha ¢wur. 5B noxkasan reitt immdormro CD3+; na ¢ur. SC mokazano okpaniinanue unuoruna CAR;
Ha ¢ur. 5D mokazano FMO wumgmotnnma CAR. CARI19-moNMOXUTENBHBIN TEHT yCTaHABIMBAIW 1O oOpasnam
CAR19 FMO.
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®ur. 6, cogepxkamas purypsl ot 6A o 6C, npeacTaBisieT codoi ceprro n300pakeHHH, HILTIOCTPHPYIO-
WX CTPATeTHIO redTupoBaHus s uaeHTHdukanuu skcnpeccun CART19 mocpeacTBoM MOMMXpOMaTHYHOM
MPOTOYHON muToMeTpur B obpasmax kpoBu UPN 03. Crparerus reiitupoBanus Ha ¢ur. 6C mokazaHa ais 00-
pasua, momydenHoro ot UPN 03 Ha cyTku 56, 1 WUTIOCTPUPYET TaKXkKe CTPATETHIO, MPUMEHEHHYIO I 00pasia,
nosrygeHHoro oT UPN 03 Ha cytku 169. Ha ¢wur. 6A npencrasnen nmepBudHblii redT: qamm-reit (CD14, CDI16,
LIVE/dead Aqua)-otpunatensusiii, CD3-nionoxxutenbublit. Ha ¢ur. 6B npencraBieHs BropudHbie TeiThl: CD4-
nonoxkutenbHbll, CD8-momoxxutenbubii. Ha ¢ur. 6C mnpeacraBmensr Tperuunble reitel: CARI19-
nostoxkutedbHbI 1 CAR19-oTpuniaTenbHbIi, ycTanoBieHHbIE 10 00pasimamM CAR FMO (mipaBbie maHenn).

®ur. 7 npeacrasnseT coboi n3obpaxeHue, odbodmaromee qeMorpaduueckie TaHHbIE M OTBETHI IallUeH-
TOB.

®ur. 8 mpeacTaBiseT co00i H300pakeHNe, WILTIOCTPHUPYIOIIee UIMTebHY0 dKcipeccuto CART19.

®ur. 9, comepxamas ¢ur. 9A u 9B, npencrasnsier coboil cepuro M300paKEHUH, HIUTIOCTPUPYIOIIUX BBI-
paxeHHBIH neduiut B-kieTok.

®ur. 10 npexacrasiser coboil n300pakeHHe, AEMOHCTPUPYIONIEE CHIKCHUE KOJIMYECTBA IUIA3MAlUTOB y
BCEX 3 MAIlMEHTOB.

Ioapo6Hoe onucanue

Hacrosmee m300peTeHrne 9acCTHYHO OCHOBAHO HA HEOXKUIAAHHOM OOHApPY>KEHHH TOTO, YTO T-KIETKH, JKC-
npeccupyomue antu-CD19 CAR, Bxmowarommii CD3z w koctumymupytomuii aomeH 4-1BB  (kmeTku
CART19), coxpaHSIOTCS Yy MJCKOIMTAIONMIETO-X03MHA B T€UCHHE UIUTEIBHOTO BpeMeHH. Hampumep, B pac-
CMaTpHUBAEMOM CJIydae KIETKH, dKcTpeccupytomniie moBepxHocTHbi CAR19, Habmog2IMCh y MIIEKOTIMTAFOIIIES-
ro-xo3suHa B TedeHue 6onee 21 mecsna nocie uudysun T-kiaerok CARI19. Takum oOpa3oM, Hacrosiiee M30-
OpeTeHne OTHOCHUTCS K CIOCOOY HCTOIICHHS HOPMalbHBIX B-KJIETOK y MIJIEKONHTAIOLIErO IIOCPEJICTBOM BBEjIe-
HUS Hy)XJaroniemycs: B 9ToM Miekonutaronemy CAR, KOTopble BO3IEHCTBYIOT Ha B-KieTky, ¢ Lesblo HHAYK-
IIH TOJIEPAHTHOCTH Y MJICKOITUTAIOILETO.

N3o0peTenre OTHOCHTCS K KOMIIO3MLMSM M crioco0aM HCTOLIEHHsT B-KIIETOK C LeNbl0 MHIYKIUH TOJe-
parTHOCTH. HacTosmee m300peTeHne OTHOCUTCS K CII0co0y aganTUBHOTO TepeHoca T-KIeTok, TpaHcheKTupo-
BaHHBIX JUIS dKCIIpeccuu xuMmepHoro anturenHoro perentopa (CAR). CAR mpenctaBisioT coOoi MOJIEKYIIHI,
COBMEIIAONINE OCHOBAaHHYIO Ha aHTUTENE CIEMU(PUIHOCTs K aHTHICHY-MHIICHN (HalpuMep, K B-kieTounomy
aHTHTeHy) ¢ T-KIETOYHBIM pPEeenTOpP-aKTHBHPYIOIINM BHYTPHKICTOYHBIM JOMEHOM C MOJIYYCHHEM XHMEPHOTO
OerKka, KOTOPHI MPEeIOCTaBISIET CIENU(UIHYIO aHTH-B-KIIeTOUHYI0 IMMYHHYTO aKTHBHOCTb.

B oaroMm u3 BapuanToB ocymiecTBieHus CAR 1mo n300peTeHHIO COAEPKUT BHEKIIETOUHBIN JJOMEH, COIep-
JKaIMi aHTUT€H-PaclO3HAIOMUKA JOMEH, KOTOPBIH B3aMMOJCHCTBYET C B-KJI€TOUHBIM aHTHI€HOM, TpPaHCMEM-
OpaHHBIN JOMEH U IUTOIIa3MaTHYECKUH TOMEH.

B onnoMm n3 BapnanTtoB ocymectsieHust CAR T-kineTku mo H300peTeHHI0 MOXKHO IOJTy4aTh IIOCPEICTBOM
BHECEHHMSI JICHTUBHPYCHOTO BEKTOpa, cozxepxaruero xenaemble CAR. CAR T-kieTku 1o n3o0peTeHuo crnocoo-
HBI PEIIMIUPOBATHCS in Vivo, YTO MPUBOJMT K MX JUTUTEIBHOMY COXPAaHEHHIO, MPUBOIAIIEMY K YCTOWYNBOMY
MCTOLICHUIO B-KJIETOK M TOJIEpaHTHOCTH.

B oxgHOM M3 BapnaHTOB OCYIIECTBICHHUS H300PETEHNE OTHOCUTCS K BBEICHUIO TeHETHYECKH MOIH(DHUIINPO-
BaHHOU T-KieTku, skcrpeccupytomeir CAR, mis 3hpeKkTHBHOTO CHUXEHHS YaCTOThI BOSHUKHOBEHUS, TSDKECTH
WM TPOJOJDKATEIBPHOCTH Peakiuy "TpaHcIuranTaT nmpoTuB xo3suHa" (GVHD), kpu3a OTTOp)KEHUS WM TI0-
CTTPAHCIUIAHTAIIMOHHOTO JTUM(OIponn(epaTHBHOTO CHHAPOMA.

OrnpenesneHwsl.

Ecnu He ompeneneHo nHaye, BCe TEXHHYECKUE W HAayYHBIE TEPMHHBI, IPUMEHIEMbIE B HACTOSAIIEM JIOKY-
MEHTE, UIMEIOT 3HaueHHe, OOIICIPUHATOE CPEIH CIELHUAINCTOB B JaHHOW 00JacTH, K KOTOPOH OTHOCHTCS JaH-
HOoe u300pereHune. XOTs Jo0ble crocoObl U MaTepHallbl, aHAJOTMYHBIE WM YKBUBAJICHTHHIC OIHMCHIBAEMBIM B
HACTOSIIIEM JOKYMEHTE, MO’KHO HCIIOJIB30BaTh B MPAKTHYECKOM OCYIIECTBICHUH JUIs TECTUPOBAHUS 110 HACTOS-
meMy n300peTeHuIo, IPEAIOYTHTENbHbIE MaTepralbl i CHOCOOBI ONMUCAaHbl B HACTOSIIEM JTOKyMeHTe. B ommca-
HUH 1 popMyJie H300peTeHUs 110 HACTOSIEMY H300peTeHnIo OyIeT MpIUMEHEHa CIIeAyIOIas TEPMHHOIIOTHSI.

Taxxe ciexyeT MOHMMATh, YTO TEPMHHOJIOTHS, IPUMEHsAEMasi B HACTOSIIEM JOKyMEHTE, TpeIHa3HaueHa
TOJBKO IS OTIMCaHMS KOHKPETHBIX BAPHAaHTOB OCYIIECTBIICHIS U HE MIPEeJHAa3HAYCHA ISl OTPAaHIHYCHHUS.

OO0BeKThI, 0003HaUYECHHBIC B HACTOAIIEM OMUCAHUH, MOTYT OBITh KaK B €IHHCTBEHHOM, TaK M BO MHOXECT-
BEHHOM uncie. B kauecTBe mpuMepa "s1eMeHT" 03Ha4aeT OJMH JIEMEHT WIH 0oJiee YeM OJIMH DJIEMEHT.

"TIpubmu3nuTenpbHO", KaK UCTOIL3YIOT B HACTOAIIEM JOKYMEHTE 10 OTHOIICHHUIO K M3MEpSIEeMOMY 3Hade-
HHIO, TAKOMY KaK KOJIMYECTBO, BpEMEHHAs NTPOIOJDKUTEIBHOCTD U T.II., BKIIIOYAaeT Bapuauuu B npeaenax £20%
unu +10%, B HEKOTOPBIX cinydadx +5%, B HEKOTOPBIX ciaydadx +1% u B HekoTopsix ciyuasx +0,1% ot mpuse-
JCHHOTO 3HAYCHMUS, IIOCKOJIBKY TaKHe BapHAIINH ITOAXOIAT IS OCYIIECTBICHHUS PACKPBITHIX CIIOCOOO0B.

"AxTEBanus'", Kak HCIMOJB3YIOT B HACTOSIIEM IOKYMEHTE, OTHOCUTCS K COCTOSHUIO T-KJIETKH, KOTOpas
OblTa CTUMYJIMPOBAHA JI0CTATOYHO JUIS MHIYIMPOBAHMS TIOIAAIOIIEHCS 00HAPY)KEHHIO TpOIH(epaiy KICTOK.
AKXTHBaIMSI TAaK)KE MOXKET OBITh aCCOLMUPOBaHA C MHAYIHPOBAHHON BBIPAOOTKOM IUTOKMHOB Y MOJIAIOIIUMUCS
obHapyxeHHIo 3 pexTopHbIME QYHKIMAMHU. TepMuH "akTHBUpOBaHHBIE T-KIETKH'" OTHOCHTCS, B YaCTHOCTH, K
T-keTkam, KOTOpBIC MOJBEPTAIOTCS KIETOUHOMY JEICHHIO.
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Tepmun "anTHTENO", KaK HCHOJB3YIOT B HACTOSAIIEM JOKYMEHTE, OTHOCHUTCS K MOJEKYJIC HMMYHOTJIOO0Y-
JIMHA, KOTOpas CHelM()UICCKH CBSI3BIBACTCS C aHTUTCHOM. AHTHUTENAa MOTYT IPEACTABIIATh COOOM WHTAKTHBIC
MMMYHOTJIOOYITMHBI, MTOyYeHHbIC U3 TPUPOJHBIX HCTOYHUKOB MM U3 PEKOMOMHAHTHBIX HCTOYHHKOB, M MOTYT
MPEACTaBIATE OO0 MMMYHOPEAKTHUBHBIC YYaCTKH WHTAKTHBIX WMMYHOTIIOOYJIIMHOB. AHTHTENa YacTo IIpe-
CTaBJIIIOT COOOW TeTpamMepbl MOJIEKYJT IMMYHOTJIOOYITMHA. AHTHTENA TI0 HACTOAIEMY U300pETEHHIO MOTYT CY-
[IECTBOBATh B pa3HOOOpa3HBIX (hopMax, BKIIOYAsi, HAIPHUMEp, MOIHUKIOHAIBGHBIE aHTHUTENA, MOHOKIOHAIBHBIC
anTutena, Fv, Fab u F(ab)2, a Takxke ogHoIenmoueyHble aHTUTENA M TyMaHH3upoBaHHbIie anTuTena (Harlow et al.,
1999, In: Using Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, NY; Harlow et al.,
1989, In: Antibodies: A Laboratory Manual, Cold Spring Harbor, New York; Houston et al., 1988, Proc. Natl.
Acad. Sci. USA 85:5879-5883; Bird et al., 1988, Science 242:423-426).

TepmuH "¢dparMeHT aHTUTENA" OTHOCUTCS K YYACTKY MHTAKTHOTO AHTHUTENIA M OTHOCHUTCS K ONPEICIIIONICH
CBSI3BIBAHKC C aHTUTCHOM BapHaOCIbHOW O0JIACTH MHTAKTHOTO aHTHTeNa. [IprMepsl pparMeHTOB aHTHTEN B Ka-
YyecTBe HEOTrpaHMYMBAIOIIMX NpHMepoB BritovatoT Fab, Fab', F(ab')2 n ¢parmentsr Fv, nunelinple anTurena,
anTHTena scFv u monucnenupuyeckue aHTUTENA, MOTyYCHHBIC U3 ()ParMEHTOB aHTHUTEI.

Tepmun "antureH" wim "Ag", Kak UCHOJB3YIOT B HACTOSIIEM JOKYMEHTE, ONpeesieTcss Kak MOJICKYJa,
KOTOpasi MPOBOIMPYET UMMYHHBIH OTBET. DTOT MMMYHHBIM OTBET MOXET BKJIIOYaTh BHIPAOOTKY aHTHTEN WIH
AKTUBAIMIO CIENU(UIHBIX UMMYHOJIOTHIECKH KOMIIETCHTHBIX KJIETOK WJIM M TO, M Apyroe. CrenpanuctaMm B
JTAHHOW 00JacTH JOMHKHO OBITH SICHO, YTO JIFO0Asi MaKpOMOJIEKYIIa, BKIIIOYas MPAaKTUIECKH BCe OCIKH WIIN TeT-
TH/IBI, MOXKET BBICTYIIaTh B KaUeCTBE aHTUTeHA. Kpome TOro, aHTUTeHBI MOXKHO TOJTy4aTh U3 PEKOMOWHAHTHOM
nmu renomHoi JIHK. Crnenmanucram B maHHOW 0oOnacTH JAODKHO OBITH sicHO, uTo srobas JIHK, comeprkamas
HYKIICOTUIHBIC MMOCIICAOBATCIFHOCTH WM YaCTHYHBIC HYKJICOTHIHBIC MOCIIEOBATEIIFHOCTH, KOIUPYIOmue Oe-
JIOK, KOTOpBIH OoOecrieunBaeT UMMYHHBIH OTBET, TakUM 00pa3oM, KoaupyeT "aHTHreH", Kak 3TOT TEpPMHH HC-
MOJB3YIOT B HACTOSAIIEM JOKyMeHTe. Kpome Toro, crermanucrtaM B JaHHOW 00JAaCTH JOJDKHO OBITH SICHO, YTO
AHTHICH HE JTOJDKCH KOJUPOBATHCS TOJNBKO MOITHOPA3MEPHOM HYKIICOTHIHON MOCICIOBATEIBPHOCTEIO TeHa. JIerko
MOHATH, YTO HACTOSIIEE M300PETCHUE OTHOCUTCS K, B KAYCCTBE HEOTPAHUYUBAIOIIUX MPUMEPOB, IPUMCHEHHUIO
YaCTUYHBIX HYKJICOTHIHBIX MTOCIEI0BATEIbHOCTEH O0Jiee YeM OTHOTO I'eHa, U YTO TH HyKJICOTHIHBIE ITOCTIEI0-
BaTEIFHOCTH MOXXHO COYETaTh B PA3TUYHBIX KOMOMHALUAX JUII 0OECIeUeHHs jKeIaeMOro IMMYHHOTO OTBETA.
Kpowme Toro, criermanmuctamM B JaHHOW 0ONAacTH JOJDKHO OBITH SICHO, YTO aHTHUTEH BOOOIIE HE TOJDKEH KOTUPO-
BaThCs "TeHOM". JIeTko MOHSTH, 9TO aHTUTCH MOXHO TIOIy4aTh MOCPEACTBOM CHHTE3a WIIHM MOJIy4YaTh U3 OMOII0-
rugeckoro obpasma. Takoit 6nomorndecknii 00pa3err MOXKeT BKII0YATh, B KAUeCTBE HEOTPAHWIHUBAIOIIIX TIPUMe-
pOB, 00paserr TKaHu, 00pa3el] OMyX0JIH, KIETKY WIH OHOJIOTHIECKYIO KUIKOCTD.

Tepmun "ayToaHTHTeH" B COOTBETCTBHH C HACTOSIIUM H300pETEHHUEM O3HAYaeT JIF0OOW COOCTBEHHEIN aH-
TUTEH, KOTOPBIA PACMO3HACTCS MMMYHHOW CUCTEMOW KaK UyKCPOIHBIA. AYTOAHTHICHBI B KQUeCTBE HEOTPaHU-
YUBAKOIIUX MPUMEPOB BKIOYAIOT KICTOYHBIC OenkH, (ochonpoTenHbl, OCIKHA KICTOYHOH MOBEPXHOCTH, KIIC-
TOYHBIC JINIHIBI, HYKJICHHOBBIC KUCIOTHI, TITUKOMPOTCHHBI, BKITIOYAs PEIEITOPHI KIICTOYHOW MOBEPXHOCTH.

Tepmun "ayronmmyHHOE 3a00ieBaHue", KaK HCIOIB3YIOT B HACTOSIIEM JOKYMEHTE, ONPEICIAIOT KaK Ha-
pyILICHHE, KOTOPOE TPUBOJUT K ayTOMMMYHHOMY OTBETY. AYTOMMMYHHOE 3a00JIeBaHHEC IPUBOIUT K HEaleKBaT-
HOMY ¥ W30BITOYHOMY OTBETY Ha COOCTBEHHBIH aHTHIeH. [IpuMepsl ayTOMMMYHHOTO 3a00JIeBaHUS B Ka4eCTBE
HEOTPaHMYUBAIOIINX MPHIMEPOB BKIFOYAIOT 00JIE3Hs AJINUCOHA, 0YarOBYIO AJIOTICHINI0, AHKIIOZHPYIOUTHI CITOH-
JIWJTAT, ayTOUMMYHHBIA TeTaTUT, ayTONMMMYHHBIN TTapoTHT, O60se3Hh KpoHa, auabet (I tuma), nuctpoduaeckuit
OyJUIe3HBIH AMUACPMOIN3, STUAUIAMUT, TIoMepyloHedput, 6one3np ['peiiBca, cuaapom ['mitena-bappe, 6o-
JIe3Hb XalIMMOTO, TEMOJINTHYECKYI0 aHEMHIO, CHCTEMHYIO KPAaCHYIO BOTMAHKY, PACCESIHHBIN CKIIEPO3, TSHKEIYIO
MHACTCHHUIO, OOBIKHOBCHHYIO ITy3BIPUYATKY, ICOPHA3, PEBMATHUYCCKUI OIHAPTPHUT, PEBMATOUIHBIA apTPHUT, cap-
KOHMI03, CKiepoaepmuro, cuuapoM lllerpeHa, COHAMIOAPTPONIATHH, THPECOUINUT, BACKYIUT, BUTHIIATO, MUKCE-
JIeMy, ICPHALIUO3HYIO aHEMUIO U SI3BCHHBINA KOJIUT, HAPSIY C IPYTUMHU.

Kak ncnonp3yroT B HACTOSIIEM JOKYMECHTE, TEPMUH

"ayTONOTHYCCKUI" MpeTHA3HAYCH JUTS 0003HAYCHHUS JIFOOOT0 MaTepHaa, MOMTyYeHHOTO OT TOTO K€ WHIH-
BUAYyMa, KOTOPOMY ITO3KE BBOJISAT 3TOT MaTepHall.

" AJUTOT€HHBIHI" OTHOCUTCS K TPaHCIUIAHTATY, MOJyYEHHOMY OT JPYTrOTo XKHBOTHOTO TOTO XK€ BHJIA.

"KceHoreHHbII" OTHOCUTCS K TPAHCIUTAHTATY, TTOJYYEHHOMY OT )XUBOTHOTO JAPYroTO BUIA.

"B-KJIETOUHBIN MTOBEPXHOCTHBIN Mapkep", KaKk UCTIONB3YIOT B HACTOSAIIEM JOKYMEHTE, IIPEACTABISAET COOOM
AHTUTEH, HKCIPECCUPYIOIUNUCS Ha MOBEPXHOCTH B-KieTKH, Ha KOTOPHIA MOXHO BO3JIEMCTBOBAThH CBS3bIBAIO-
UMCS ¢ HUM areHToM. [IpuMeps! B-KIeTodHBIX TOBEPXHOCTHBIX MapKEpOB BKIIOYAIOT MTOBEPXHOCTHBIE MapKe-
psl nefikoruros CD10, CD19, CD20, CD21, CD22, CD23, CD24, CD25, CD37, CD53, CD72, CD73, CD74,
CD75, CD77, CD79a, CD79b, CD80, CD81, CD82, CD83, CD84, CD85 u CD86. B-kieTouHblec MOBEPXHOCT-
HBIC MapKepbl, MPECTABILIONIAE OCOOBI HHTEpEC, MPEIMOYTHTEIBHO SKCIPECCHUPYIOTCS Ha B-kieTkax mo
CPaBHCHHIO C IPYTMMHU HE OTHOCSAIIMMUCS K B-KIleTkaM TKaHSIM MIJIEKOTIMTAIOIIETO H MOTYT SKCIPECCHPOBATHCS
KaK Ha TPEANICCTBEHHUKAX B-KIIETOK, Tak M Ha 3penbiXx B-kimeTkax. B oHOM W3 BapHaHTOB OCYIICCTBICHUS
NpeANOYTUTEIBHBIH Mapkep npencrasisier coboir CD19, koTopslil HaxonuTcesl Ha B-kileTkax Ha BceM MpoOTshKe-
HUM AU OEepeHIUPOBKU TMHUK OT CTaIUH MPOo/Tpe-B-KIIeTKU 0 cTaauy OKOHYATEIBHO TU(PepeHIIMPOBAHHON
IU1a3MaTHYECKON KIETKHU.

Kak ucmonbs3yioT B HacTosIIeM JOKyMeHTe, "HCTolleHne B-KkieTok" OTHOCHTCS K CHW)KCHHIO YPOBHs B-
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KJIETOK y XMBOTHOTO WJIM YeJIOBEKa IOCIIE JICYCHHS JIEKAPCTBEHHBIM CPEICTBOM, CIIOCOOAMH KIIETOYHOH Tepa-
MHMEH WM aHTUTEJIOM TI0 CPaBHEHHIO C YPOBHEM JI0 JICYEHHS. Y POBHH B-KJIETOK MOKHO M3MEPSTH IIOCPENICTBOM
XOpOIIIO HW3BECTHBIX aHAIN30B, TaKMX KaK KIMHMYECKUW aHanmu3 KpoBH, aHanmu3 FACS Ha u3BecTHble B-
KJICTOYHBIE MapKepHl, M ITOCPEICTBOM CIIOCOOOB, ONMMCAHHBIX B HAcTosmeM IokyMmeHTe. Mcromenne B-kinerok
MOJKET OBITh YACTUYHBIM WIIM TOJHBIM. B OJJHOM M3 BapHaHTOB OCYIIECTBICHHS MCTOIIEHUE B-KIETOK cocTaB-
nsiet 25% wunu Oonee.

Tepmunbl "uctomare" W "HCTOIIEHWE" WCTONB3YIOT B HACTOSIIEM JOKYMEHTE IO OTHOIIEHWIO K B-
KJIETKaM, W JJIs1 OTIMCaHM H300peTeHns U (opMyIbl H300pETEHNS HX UCIONB3YIOT B OJHOM HJIM HECKOJIBKHUX 3
CIICIYIONINX 3HAYCHUIT: OokupoBaHue QyHKIMA B-kieTok; QyHKIIMOHAIEHAS UHAKTUBAIUS B-KJIETOK; IIUTOIN3
B-knetok; nHrHOupoBanue nponudepanun B-kineTok; nHruOupoBanue nudGepeHIpoBKH B-kiIeTok B mia3ma-
TUYECKUE KJICTKH, WHUIMANUS HapymieHus QyHKuid B-KIeTOK, KOTOpas MPUBOAMUT K TEPAMCBTHUYCCKOMY IIpe-
UMYIIECTBY; HHI'UOUPOBAHME BEIPAOOTKU aHTUTEI K "CIYIIUBAIOIIAMCS" ¢ KIICTKH aHTUTCHAM; CHIDKCHHUE KOJIH-
yecTBa B-KJIeTOK; WHAKTHBaNWs B-KIIETOK, CTUMYIHpOBAaHHAS WM aKTHBHPOBAHHAS 'CIYIIUBAIOIIUMUCT" C
KJICTKH aHTUTEHAMHU;, OJIOKHPOBAHUC OJTHON WM HECKOJNBKHUX (YHKIMHA B-KICTOK, CTUMYIMPOBAHHOE WM aKTH-
BUPOBaHHOE "CITYIIUBAIOIIUMHUCS" C KIIETKH aHTUTEHAMM; IUTONN3 B-KIETOK, CTUMYIUPOBAHHBIA MM aKTHBH-
POBaHHBIN "CITYIIMBAIOMIMMHUCS" C KJIETKH aHTUT€HAMH; ¥ CHHKCHHE KOJMYECTBA B-KI€TOK, CTUMYITHMpPOBAaHHOE
WM aKTHBUPOBAHHOE "CITYIIMBAIOIIMMHUCA" ¢ KICTKH aHTUTeHaMH. VcTomenne B-KiIeTok MOKeT MpeacTaBisaTh
co0OM pe3yIbTaT OJHOTO MIIM HECKOJIBKIX MEXaHM3MOB, BKIFOYAIONINX B KAYECTBE HEOTPAHNUNBAIOMINX IIPUME-
POB KJIOHATBHYIO MHAKTHBAIMIO, AIlONTO3, aHTUTEIO3aBHCUMYIO KICTOUYHYIO HUTOTOKCHYHOCTH, KOMIUIEMEHT-
OTIOCPEIOBAaHHYI0 LUTOTOKCHYHOCTh M OIOCPEIOBAHHYIO CHUTHAJIBHBIM KAacKaJOM HHAKTHBAIMIO, HAPYIICHHE
(DYHKIIMH KJIETOK MIJIM THOEIb KIIETOK.

TepmuH "3110KaYeCTBEHHAs! OITyXOJb", KaK UCIIONB3YIOT B HACTOSIIEM JTOKYMEHTE, OIPENEISIOT Kak 3a00-
JIeBaHHE, KOTOPOE XapaKTepU3yeTcsl OBICTPHIM M HEKOHTPOJIMPYEMBIM POCTOM aHOMAIBHBIX KJICTOK. 3JI0KayecT-
BEHHBIE KJIETKM MOTYT PaclpOCTPaHsTHCS JIOKAJIBHO WIH Yepe3 KPOBOTOK U JIMM(ATHUECKYIO CUCTEMY B JIpyrHUe
YacTH opraHu3Ma. [IpuMepsl pa3IMYHBIX 37T0KAYeCTBEHHBIX OITyXOJCH B KAUYCCTBE HEOTPAHHMYMBAIOIIUX TPUME-
POB BKITIOYAIOT paK MOJIOYHOMN XKENEe3bl, paK MPeICcTaTeIFHON Kele3bl, paK SUYHUKA, paK IIEHKH MaTKH, pak Ko-
KU, PaK MOKETYIOYHOM KeJe3bl, KOJOPEKTAIBHBIN pak, paKk IMOYKH, paK IMEeYCHH, paKk TOJIOBHOTO MO3Ta, JINM-
(homy, neHKo3, paK JErKuX U T.II.

Anturen "CD19" otHocuTcs K aHTHTeHY B npubmm3utenbHo 90 k/la, KOTOpPHI MOKHO MACHTH(UIIUPO-
BaTh, HampuMmep, nmocpeactBom antutesr HD237 wm B4 (Kiesel et al., 1987 Leukemia Research II, 12: 1119).
CD19 naxoauTtcs Ha KJIETKaX Ha BCEM MPOTSKEHUH AU(PPEPEHIINPOBKU KIETOK B-THHUHM OT CTauu CTBOJIOBOM
KJICTKH JI0 OKOHYATEeIbHOU TU(QEepeCHIUPOBKH B IUIA3MAaTHYCCKIE KIICTKH, BKIIOUAsS B KaUYCCTBE HEOTPAHUYH-
BAaIONIMX NPUMEPOB Tpe-B-kieTkn, B-kieTku (BkIro4as HaWBHBIC B-KIETKH, aHTHUTEeH-CTUMYJIHPOBAaHHBIC B-
KJICTKH, B-KJICTKH aMATH, TIa3MaTHYCCKUE KICTKU U B-muMdormter) u GoImuKynsipHble JCHIPUTHBIC KICTKH.
CD19 takxe HaxoauTcs Ha B-kieTkax TKaHU IDI0Ja YeIOBEKa. B MpeamoOYTUTENFHBIX BAPHAHTaX OCYIIECTBIIC-
Hus antureH CD19, Ha KOTOpBIH BO3IEHCTBYIOT aHTHUTEIAMH 110 M300PETEHHUIO, NIPEACTABISET COOON aHTHICH
CD19 uenoseka.

TepMuH "KOCTUMYITUPYIONIHHN JIMTaH", KaK UCIOJB3YIOT B HACTOSIIEM TOKYMEHTE, BKIIIOUAET MOJIEKYITY
Ha aHTUTEHIIPE3CHTUPYIONIeH KieTke (Hampumep, aAPC, menapuTHOH KieTke, B-kieTke u T.1.), KOTOpas cIie-
MUGPUIECKU CBSI3BIBACTCS C PACIO3HABAEMON KOCTHMYJIHPYIOIIEH MoJeKyioi Ha T-kieTke, TeM caMbIM oOectie-
YMBasi CUTHAJI, KOTOPEIH, B AOMOJHEHNE K MEPBHYHOMY CHTHAIY, 0OeCIiedrnBaeMOMY, HAIIpUMep, CBSI3BIBAHUEM
koMmiuiekca TCR/CD3 ¢ monekynoit MHC, cBsi3aHHOHW ¢ MENTHAOM, OMOCpeayeT T-KIETOYHBIA OTBET, BKIIIO-
YaoUMi B KauyecTBE HEOTPAHWYMBAIONIMX MPHUMEPOB IPONUQepannio, akTHBAIHIO, TUQQPEepeHIINPOBKY U T.II.
Koctumynupyronmii JIuran MoXXeT BKIIIOYaTh, B KaUeCTBE HeorpaHH4YHMBaromux npumepos, CD7, B7-1 (CD80),
B7-2 (CD86), PD-L1, PD-L2, 4-1BBL, OX40L, nunnymupyemslit koctumynupytomuii murana (ICOS-L), mone-
Kkyiry Mexkierounoit anresun (ICAM), CD30L, CD40, CD70, CDS83, HLA-G, MICA, MICB, HVEM, peuenrop
mumpoTokcuH-0eTa, 3/TR6, ILT3, ILT4, HVEM, aroHuCT WM aHTHTENO, KOTOPOE CBs3bIBacT jurana Toll-
MOZO0OHOTO PELEeNnTOopa, U JIMTaH, KOTOpbIi criermpuaecku cs3biBaercst ¢ B7-H3. Kocrumymupyromuii aurana
TaKXKe BKIIOYAET, B YHCIIE IPOUYETO, aHTUTENO, KOTOPOE CIIEII(PUIECKH CBA3BIBACTCS ¢ KOCTUMYIUPYIOMEH MO-
JIEKYJIOH, HaxosmIeicss Ha T-KiIeTke, BKIIOYAONIed B KaueCTBE HeorpaHWIuBaronux npumepos CD27, CD28§,
4-1BB, 0X40, CD30, CD40, PD-1, ICOS, accoumupoBaHHbIH ¢ (pyHKIHMEH duMdonuToB anturen-1 (LFA-1),
CD2, CD7, LIGHT, NKG2C, B7-H3 u nurann, kotopbiii cienuduuaeckn cBszbiBaercs ¢ CD83.

"Koctumynupyromas MojieKysia" OTHOCUTCS K paclio3HaBaeMOMY MapTHEPY IO CBSA3BIBaHWIO Ha T-KieTke,
KOTOPBII cenn()UIecKH CBSI3BIBACTCS ¢ KOCTUMYIHPYIOIINM JINTAHI0M, TEM CaMBIM O0ecrieunBas KOCTUMYJIH-
pytomuii oTBeT T-KJIeTKH, BKIIIOYAIOMINI B KayecTBE HEOrPaHMYMBAIOIINX MpuMepoB npoiudeparmio. Kocru-
MYJIMPYIOIIHE MOJIEKYNIbI B KadecTBE HEOI'PAaHWUYMBAIOIIMX NPUMEpOB BKiIroyaroT Mojekyny MHC I kmacca,
BTLA wu nurang Toll-momo0HoT0 penenTopa.

"KoctTuMynupyromuii curaan" Kak HCHOIb3YIOT B HACTOSIIEM JOKYMEHTE, OTHOCUTCS K CUTHANTY, KOTOPBIH
B KOMOWHAIIMK C TIEPBUYHBIM CHTHAJIOM, TakuM Kak cBs3biBanne TCR/CD3, npuBomut k T-kneTouHod mponu-
(hepanuy W/WiH aKTUBAIMHU WITH TTOIABJICHUIO KITFOUEBBIX MOJICKYIL.

"3aboseBanue" MpeaCTaBIseT cOO0H COCTOSHUE 3IOPOBBS JKUBOTHOTO, TIPH KOTOPOM YKUBOTHOE HE MOXKET
TOJICP’KUBATh TOMEOCTa3, M MPU KOTOPOM 3I0POBBE KMBOTHOTO NPOJOJDKACT YXYIIMIATHCS B CIydae, €CiH 3a-
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OosieBanne He manedyeHo. [ cpaBHeHUs, "HapynieHHe" y )KUBOTHOTO HPEACTABIIET cOOOH COCTOSIHUE 3710pO-
Bbsl, IIPU KOTOPOM YKHBOTHOE CITOCOOHO IMOJJICPKUBATh TOMEOCTAa3, HO MPU KOTOPOM COCTOSTHHE 3JJ0POBbS KH-
BOTHOTO MEHEE ONarompHATHO, 9eM B OTCYTCTBHE HapymIeHHWs. B OTCYTCTBHE JieueHUs HapylIeHHWE He 00s13a-
TEJBHO BEI3BIBACT JANbHEHIIee YXYAIICHNE COCTOSHIS 3[0POBbBSI dKHBOTHOTO.

"D¢deKkTHBHOE KOTUIECTBO", KaK UCIOJIB3YIOT B HACTOSIIEM JOKYMEHTE, O3HAa4aeT KOJIMIECTBO, KOTOPOE
obecreunBaeT TeparneBTHUECKUN WK TpodumakTHaecKuit 3pQexT.

Kaxk ncnons3ytoT B HACTOAIIEM JOKYMEHTE, "9HIOTEHHBIA" OTHOCUTCS K JIIOOOMY MaTepHalry, TOIy4eHHO-
My U3 WIN H3HYTPU OpPTaHU3Ma, KJICTKH, TKAHH WIIH CHCTEMBI.

Kak ucronp3yroT B HACTOSIIIEM JOKYMEHTE, TEPMUH "SK30TCHHBIN" OTHOCUTCS K JIFOOOMY MaTepHaty, BBe-
JICHHOMY B OpPTaHH3M, KJIETKY, TKaHb WU CUCTEMY, KOTOPBIH OBUT MOYYeH BHE OPraHW3Ma, KICTKH, TKAHU WU
CUCTEMBI.

Tepmun "skcnpeccus”, KaK HCHOIB3YIOT B HACTOSIIEM TOKYMEHTE, OMPEICISIOT KaK TPAHCKPHUTIIHIO /K
TPAHCIISALHUIO OMPECIICHHON HYKICOTHTHON TOCIICA0BATCILHOCTH, 00YCIOBICHHYIO €€ IIPOMOTOPOM.

"DKcnpeccupyommii BEKTOp" OTHOCHTCS K BEKTOPY, COJEpiKalleMy PEeKOMOWHAHTHBIH HOJMHYKICOTHN,
COJIEPKAIIIH KOHTPOJIUPYIONIHE SKCIIPECCHIO TTOCICAOBATEIFHOCTH, (DYHKIIMOHAIHHO CBSI3aHHBIE C AKCIPECCH-
pPyeMoil HYKJIEOTHUTHOM TOCIIeI0BATEIbHOCTBIO.

OKCIIPEeCCUPYIOMUii BEKTOP COACPKUT AOCTATOYHBIC IS SKCIIPECCHU LUC-ACHCTBYIOMINE IEMEHTHI; ApY-
THE DIIEMEHTHI IUIS SKCIPECCHH MOTYT MPEJOCTABIATHCS KIETKOW-XO3IMHOM HIIM SKCIPECCHPYIONIEH CHCTEMOH
in vitro. DKCIPECCUPYIONINE BEKTOPHI BKIIOYAIOT BCE DKCIIPECCUPYIONINE BEKTOPHI, H3BECTHBIE B TaHHOM o0Jac-
TH, TaKAe KaK KOCMUJBI, TUTa3MUIBI (Hampumep, "Toible" WK BKIIOYCHHBIE B JIMIIOCOMBI) M BUPYCHI (HAIIpUMeED,
JICHTUBUPYCHI, PETPOBUPYCHI, aJICHOBHPYCHl M aJICHOACCOIMUPOBAHHBIC BUPYCHI), KOTOPBIC BKIIOYAIOT PEKOM-
OMHAHTHEII TOJTUHYKICOTHI.

"T'OoMOOrMYHBIA" OTHOCUTCS K CXOJICTBY IOCIIEOBATEIbHOCTEN UM UACHTUYHOCTH MOCJIEI0BATEIbHOCTH
JIBYX TOJIMTICIITUAOB WU JIBYX MOJICKYJI HYKJICHHOBOW KUCIOTHL. Korja mo3unus B 00eWX W3 ABYX CpaBHHBAc-
MBIX TIOCJIEIOBATEIIEHOCTEH 3aHATa OJMUHAKOBEIM MOHOMEPOM OCHOBAHHS WIJIM aMUHOKHCIIOTHI, HATIPUMEP, SCIIU
no3uuus B Kaxaou mu3 neyx monekyn JIHK 3ansTa aneHHMHOM, TO MOJIEKYJIBI TOMOJIOTUYHBI 110 3TOM MO3HULIMH.
[IporeHT TOMOJIOTHH MEXTy ABYMSI IIOCIIEIOBATEIFHOCTSIMHE MPENICTABIISAET CO00H (QYHKIINIO KOJMIEeCTBAa COBIIA-
JAIOIINX WIJIM TOMOJIOTHYHBIX MO3WIMKA B JBYX IOCIEIOBATEIBHOCTAX, Pa3IEICHHYI0 Ha KOJIWYECTBO CPaBHU-
BaeMbIx nosunmii x 100. Hampumep, ecnu 6 u3 10 mo3uuuil B IByX MOCIEA0BATENBHOCTSIX SIBISIOTCS COBIIA-
JAIOIIUMHU WM TOMOJIOTHYHBIMH, TO JBE ITOCJIEIOBATEIBHOCTH roMosiorndHel Ha 60%. B kadectBe mpmmepa,
nocienosarensHocTH JJHK ATTGCC nu TATGGC mmetot 50% romonorun. Kak mpaBmiio, cpaBHEHHE IPOBOJAT,
KOTJIa JIBE ITOCIICIOBATEIFHOCTH BEIPOBHEHBI ISl 00SCTICYCHNS MAKCUMATBHON TOMOJIOTHH.

Tepmun "umMmyHOTIIOOYTHH" WitH "Ig", Kak HCIONB3YIOT B HACTOSAIIEM JOKYMEHTE, ONPEACISIOT KaK KIIacc
0eIKOB, KOTOPBIC (PYHKIIMOHUPYIOT KaK aHTHTENa. AHTUTENA, SKCIpeccupyeMbie B-kineTkaMu, nHOT/Ia 0003HA-
yaror kak BCR (B-kieTo4Hslii penentop) uian peuentop aHtureHa. [I19Tb wieHOB, BXOIIIINX B 9TOT Kiacc Oeln-
KOB, IpeAcTaBIsoT coboii IgA, I1gG, IgM, IgD un IgE. IgA npeacraBnsier coboli nepBUYHOE aHTUTENO, KOTOPOE
COJICPXKUTCS B BBIACICHHUSAX TEJNa, TAKUX KaK CIOHA, CIIE3bI, TPYIHOE MOJOKO, JKEIyTOYHO-KUIIICYHBIC BhIICIIC-
HUS W CIIM3KCTHIC BBIJCICHUS IBIXaTEeIbHBIX U MOYETONOBBIX myTeil. IgG mpencraBiser coboi camoe pacmpo-
CTpaHEHHOE MHUPKYJIHpYIOIIee aHTUTeNo. IgM mpexacraBiseT cob0il OCHOBHOW WMMYHOTJIOOYJIHMH, BBIpaOaThI-
BAIOIIUICS MIPH MEPBUYHOM UMMYHHOM OTBETE y OOJBIIMHCTBA HHINBHUAYYMOB. DTO caMblil 3 PEKTHUBHBIA M-
MYHOTJIOOYNHH, yYaCTBYIOIIMK B arTJIIOTHHAIINH, CBA3BIBAHUN KOMIUIEMEHTA M APYTUX OTBETaX aHTHUTEN, KOTO-
PBI SIBIISIETCS BRKHBIM TS 3aIUTHI IPOTUB OakTepuii U BUpycoB. IgD mpencraBiseT cob60oit UMMYHOTIJIOOYITHH,
U KOTOPOTO HE MPOJIEMOHCTPHUPOBAHBI (QYHKIIMH aHTUTENA, OJHAKO OH MOKET BBICTYIIATh KaK PELENTOpP aHTH-
reHoB. IgE mpencraBnsieT co0oif MMMYHOTJIOOYJIMH, OTIOCPEAYIONTUI THUIIEPUYBCTBUTEIBHOCTh HEMEIJICHHOTO
TUTIA MTOCPEACTBOM CTUMYJIMPOBAHUS BHICBOOOKICHUS MEIUATOPOB U3 TYYHBIX KJICTOK U 0a30()UIIOB MPU IKCIIO-
3UIIMU K aJUICPTCHY.

Kax ucrnonp3yioT B HacToslIeM JOKYMEHTE, TEpMUH "MMMYHHBII OTBET" BKIIIOUAET OmocpeaoBaHHble T-
KJICTKaMU W/ Wiu B-kineTkaMyu IMMYHHBIC OTBETHI. VIUTIOCTpaTHBHEIC MMMYHHBIC OTBETHI BKIIFOYAOT OTBETHI T-
KJICTOK, HAIIPUMEP, BEIPAOOTKY IIMTOKUHOB M KJICTOYHYIO ITUTOTOKCUYHOCTh. KpoMe TOoro, TepMUH "MMMYHHBIN
OTBeT" BKIIFOYACT UMMYHHBIC OTBETHI, KOTOPhIE KOCBCHHO O0CCIICUMBAIOTCS akTHBanuei T-KIeTok, Hampumep,
BBIpPAOOTKOHN aHTHTEN (TyMOpaJIbHBIE OTBETH) M AKTHUBAIMEH BBIACIAIOMNX ITUTOKUHBI KIIETOK, HAl[pUMeEp, MaK-
pocaros. IMMyHHBIE KJIETKH, BOBJICYCHHBIC B MUMMYHHBIH OTBET, BKIIIOYAIOT JIMM(OLUTHI, Takue Kak B-kieTkn
n T-xietkn (CD4+, CD8+, Thl u Th2 xieTkw); aHTUTCHIIPE3CHTUPYIONINE KICTKH (HampuMep, MpogeccHo-
HaJIbHBIC aHTHTCHIIPE3CHTUPYIOMINE KICTKH, TaKHe KaK ACHIPUTHBIC KIETKH, Makpodaru, B-mumdonunTsl, kiet-
ku Jlanrepranca, u HenpodeccHOHATbHBIE aHTUTEHIPE3EHTHPYIONINE KICTKH, TaKHe KaK KePaTHHOIUTEI, YHIIO-
TENHUANBHBIC KIICTKH, acTPOIUTHI, (GUOPOOIACTHI, ONUTOACHIPOIMTHI); SCTECTBEHHBIC KWILICPBI, MHUCIOUIHBIC
KJICTKH, TaKHe KaK Makpodaru, 303MHO(WIIEI, TyYHBIC KICTKH, 0a30(HIBI ¥ TPaHYIOIUTHL.

Kak ucrone3yioT B HAacTOSIIEM IOKYMEHTE, TCPMHUH "MMMYHOJOTHUYECKasl TOJICPAHTHOCTH" OTHOCHUTCS K
croco0aM, MPUMEHICMBIM K YacTH MOJTYYAIOMIUX JICUCHIE WHIUBUAYYMOB IO CPABHEHHUIO C HE MOJIYYAOIINMHU
JICUCHNE WHAWBHUIYYMaMH, TIPH KOTOPHIX HAONIOMACTCS: a) MOHIMKCHHBIH YPOBCHb CIIEIU(BUIHOTO UMMYHHOTO
oTBeTa (KakK MOJararoT, OMOCPEIOBAHHEIN, 10 MEHBIIICH Mepe 0TYACTH, aHTHICH-CICIU(DUIHBIME 3P PEKTOPHBI-
Mu T-mumbornuramu, B-muMdonuraMuy, aHTUTEIaMH WK UX SKBUBAJICHTaMH); b) 3a/iep)KKa BO3HUKHOBEHHSI FITH
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pa3BUTHS CIEUU(UIHOTO IMMYHHOTO OTBETA; WIIM C) TIOHW)KCHHBIN PUCK BOSHUKHOBCHHS WM Pa3BHUTHUS CICIIH-
(uvHOrO UMMYHHOTO OTBeTa. "CreruduyHas”" UMMYHOJOTHYCCKAsl TOJCPAHTHOCTh BO3SHHUKACT, KOTJa UMMYHO-
JIOTHYECKasi TOJIEPAHTHOCTh IPEUMYIIIECTBEHHO BO3HUKAET B OTHOIICHUH OIPEe/ICHHBIX aHTUTCHOB IT0 CpaBHE-
HUIO C APYTUMH.

Kak ucmons3yioT B HaCTOSIIEM TOKYMEHTE, "MHCTPYKTUBHBIM MaTepral’ BKITIOYAET MyOIMKAITHIO, 3aITHCh,
IuarpaMMy WIH JII000H Opyroi croco0 BBRIpaKeHHS, KOTOPBI MOYKHO HCIIOJNB30BaTh IS OMHMCAHUS ITPHMEHH-
MOCTH KOMIIO3HIIMHA M CIIOCOO0B 10 M300peTeHn 0. MHCTpYKTUBHBIN MaTepuan Habopa 1o H300PETEHHIO MOKET
OBITh, HaIIpUMED, TIPIJIOKEH K KOHTEHHEPY, KOTOPHIA COACPKUT HYKICHHOBYIO KHUCIIOTY, TETITH/I W/ WA KOMITO-
3UIHIO 110 U300PETEHUIO, FITH MOXET IMOCTABISATHCS BMECTE C KOHTEHHEPOM, KOTOPBIA CONEPIKUT HYKICHHOBYIO
KUCJIOTY, TENTHJ W/WIA KOMIIO3UINIO. AJIBTCPHATHBHO, WHCTPYKTUBHBIH MAaTEpHUAT MOXET MOCTABISATHCS OT-
JICNIBHO OT KOHTEWHEepa C pacuyeToM Ha TO, YTO MHCTYKTHBHBIA MaTepHall M COCIUHCHUE OYIyT COBMECTHO HC-
MOJIb30BATHCS MOTyYaTEIEM.

"N3onupoBaHHBIA" O3HaYaeT U3MEHEHHBIH WM BBIBEJCHHBIA M3 €CTECTBEHHOIo cocTosiHus. Hampumep,
HYKJIEMHOBAsl KHCJIOTa UM MENTH]I, B €CTECTBEHHOM COCTOSIHUU COJEP Kalllecs] B OpraHU3Me AKUBOTO KUBOTHO-
TO, HE SIBIIIOTCS "M30IMPOBAHHBIMHU'', HO T€ € HYKJICHHOBAS KHUCJIOTA WX MENTHII, YACTUIHO WM ITOJHOCTHIO
OTJENICHHBIC OT COIYTCTBYIOIIMX MM B €CTECTBEHHOM COCTOSTHUH MAaTEpHajioB, SBIAIOTCS ''M30IMPOBAHHBIMH'.
W3onupoBaHHbIE HYKJIEMHOBAs KHCJOTa WM OENOK MOTYT CYIIECTBOBATH B IO CYIIECTBY OYHIICHHOW (Qopme
WIIA MOT'YT CYIIECTBOBATh B HEMIPUPOIHOM OKPYKEHUH, TAKOM KaK, HAIPAMEp, KIeTKa-X0351H.

"JlenTuBHUpYyC", KaK HCIOJB3YIOT B HACTOAIIEM IOKYMEHTE, OTHOCUTCS K poay cemeiictBa Retroviridae.
JleHTHBUPYCHI YHUKAIHHBI CPEIN PETPOBHUPYCOB B TOM, YTO OHU CITIOCOOHBI HH(HUIIMPOBATh HEACIAIINECS KIIET-
K{; OHH MOTYT JOCTaBIIATh 3HAYUTEIBHOE KOJIMYECTBO reHeTmueckoil mHpopmanuu B JJHK kieTku-xo3suHa,
MOATOMY OHU TPEJICTABIISAIOT COO0H OMH U3 CaMbIX dPPEKTHBHBIX CIOCOOOB BEKTOPHOH AOCTaBKH reHOB. [1pu-
MepaMu JICHTUBUPYCOB siBIsitoTcst BUY, Bupyc mMmyHoaeduIuTa 00e3bsH U BUPYC KOIIAYbEro UMMYHOIChH-
uTa. BekTOphI, MOTYYEeHHBIC W3 JICHTUBUPYCOB, OOCCIICUMBAIOT CIIOCOO [UIS JOCTHKCHUS 3HAYUTEIHHBIX YPOB-
HEH TOCTaBKU I'€HOB in Vivo.

[Tox TepmuHOM "MOmymHMpoBaHue", KaK MCTOIB3YIOT B HACTOSIIEM IOKYMEHTE, IMOApa3yMeBaloT obdecrie-
YeHHE TOIAIONIETOCs O0HAPYKEHHIO YBEIMYCHHUS TN CHIDKCHHS YPOBHS OTBETa Y MHIUBHUIyyMa IO CpaBHE-
HHUIO C YPOBHEM OTBETa y MHIUBUAYyyMa B OTCYTCTBHE JICUCHHUS WM COSAWHEHHS W/IIU MO CPAaBHEHHIO C yPOB-
HEM OTBETa y BO BCEX OTHOIIEHHIX WACHTUYHOTO WHAWBHAYYMa, HE IOyYaIOMIero jJeueHne. TepMuH BKIIIO9aeT
HapyIIeHUEe W/IIN M3MEHEHNE €CTECTBEHHOTO CHTHAJIA WJIM OTBETA, BRI3BIBAIOIIEE OJArOMPHUSATHBIA TEPaleBTH-
YECKHH OTBET Y MHIANBUAYYMA, IPEINOYTHTENBHO, Y YeTIOBEKA.

"ITapenTepanbHoe" BBEICHHE MIMMYHOT€HHOI KOMITO3UIINY BKIIOYAET, HAIIPUMED, MTOJKOXKHOE (TI/K), BHYT-
puBeHHOE (B/B), BHYTPUMBILICYHOE (B/M) MM UHTPACTEPHAIBEHOE BBEJCHUE WIIN CIIOCOOBI HH(Y3HH.

Tepmunst "nanuent”, "uHAMBHIYYM", "CYOBEKT" U T.II. HCMOJIB3YIOT B3aUMO3aMEHICMO B HACTOSIIEM JO-
KYMCHTE ¥ MPUMEHSIOT K JIFOOOMY KHBOTHOMY WJIM MX KJIETKaM Kak in Vitro, Tak ¥ in Situ, MPUMEHUMBIX IS
Croco0OB, ONMUCHIBACMBIX B HACTOAIICM JOKYMEHTE. B ompeneieHHBIX HeOTpaHMYMBAOIINX BapUAHTAX OCYIIE-
CTBIICHUS MAIMCHT, HHIUBUYYM WIH CyOBEKT MPEICTaBIsICT COOON YeIOBeKa.

TepmuH "oTTOpKEHHE" OTHOCUTCS K COCTOSTHHIO, TPH KOTOPOM TPaHCIUTAHTUPYEMBIH OpTraH WA TKaHb HE
NMPUHUMAIOTCS OpTaHU3MOM penumnuenta. OTTOp)KeHHEe BO3HUKACT B pe3yibTaTe TOTO, YTO MMMYyHHas CHCTEMa
pEeIHITIeHTa aTaKyeT TPAHCIUIAHTHPYEMBIH OpraH WK TKaHb. OTTOpXKEHNE MOXKET MPOJOJDKATECS B TEUCHHE OT
HECKOJBKUX CYTOK /IO HECKOIBKHUX HEIEeNb IT0CJIe TPAHCIUIAHTAINH (OCTPOE) WM B TEUEHHE OT HECKOIBKUX Me-
CSITIEB IO HECKOJIBKHX JIET ITOCIIE TPAHCIUTAHTAIINN (XPOHHYECKOE).

IMonx TepmuHOM "crienU(pUYECKU CBI3BIBACTCS'", KaK MCIIOJNB3YIOT B HACTOSIIEM JOKYMEHTE B OTHOIICHHUH
aHTHUTeNa, OPa3yMeBaloT aHTUTEJI0, KOTOPOE PAaCIIO3HAET ONpeAeSICHHbIM aHTUTEeH, HO IO CYIIECTBY HE Pacmo-
3HAET WJIM HE CBS3BIBACTCS C IPYTMMHU MOJICKyJIaMu B oOpasme. Hampumep, aHTUTENI0, KOTOpOE CHEIU(MUICCKH
CBS3BIBAETCS C AHTUT'C€HOM OJHOTO BHJIA, MOXKET TAKXKE CBSI3BIBATHCA C TEM K€ aHTUT€HOM OJHOTO UJIM HECKOJIb-
KUX ApYrux BHAOB. OJHAKO TaKas MEXKBUIOBAsl PEaKTUBHOCTh caMa Mo ce0c He MCHSET KiacCH(DUKAIIUIO aHTH-
Tena Kak crenuuuHoro. B npyrom mpuMmepe aHTHTENO, KOTOPOE CHELM(DHUIECKH CBSI3BIBACTCS C aHTHI'€HOM,
MOJKET TaK)K€ CBS3BIBATHCA C APYTHMH aJUICIBHBIMH (popMaMu 3Toro aHTureHa. OJHAKO Takas MepeKpecTHas
PEaKTHBHOCTH caMa 1o cebe He MEHSeT KIacCH(HUKAIMIO aHTHTENa KaK CIenn(pUIHOro. B HEKOTOPHIX Cirydasx
TepMUHBI "crienuIecKoe cBsa3biBaHue" WK "crelmUIecKr CBA3BIBATLCA" MOXKHO HCIOJIB30BATh IO OTHOIIIE-
HHUIO K B3aUMOJICWUCTBHUIO aHTUTENA, OelTka MIJIM MENTHAA CO BTOPHIM XUMHUYECKHUM COCIMHEHHEM, YTO O3HAYAeT
TO, YTO B3aUMOJCHCTBHE 3aBUCUT OT HAJMYUS OIPEAeSICHHON CTPYKTYPHI (HAIIPUMEp, aHTUTEHHON JeTepMUHAH-
THI WJTH STITOTIA) HA XMMHUYECKOM COCITUHEHUH; HATIPUMEDP, aHTHUTENIO PACIIO3HAET U CBA3BIBACTCA C OIpEIeICH-
HOW OCIKOBOW CTPYKTYpOH, a He ¢ Oenkamu B 1iesioM. Eciu anTHTEN0 crienuduyaHo K snurory "A", To Hanmu4ue
MOJIEKYJIBI, CoziepKaliel anuTon A (MiIu CBOOOJHBIH, HEMEUCHBIH A), B peakIiy, coaepKamied MmeueHsld "A" u
AQHTHUTEJ0, CHU3UT KOJIMYECTBO MEUEHOTO A, CBSI3aHHOTO C AaHTUTEJIOM.

IMox TepmuHoM "cTUMymsIUsA" MOAPa3yMEBAIOT MEPBUYHBIA OTBET, BHI3BAHHBIA CBSI3bIBAHUEM CTHUMYJIH-
pytoreit Monekybl (Harpumep, kommekca TCR/CD3) ¢ pacrio3HaBaeMbIM JIMTaHAOM, YTO IIPUBOJMT K Hepeaa-
Yye CHUTHaja, BKJIIOYAIOLIEMY B KadecTBe HEOIPaHHMYMBAIOIIMX MPHUMEPOB MepeAauy CUrHajia 4yepe3 KOMILIEKC
TCR/CD3. CtuMysimust MOXKET BBI3BIBATh H3MEHEHHS YKCIIPECCHU OTPENEICHHBIX MOJIEKYII, TAKOE KaK CHIDKE-
uue sxcnpeccun TGF-, w/umu peopraHu3anuio CTPYKTYp IIUTOCKENSTa U T.11.
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TepmuH "cTHMyIHpYOMas MoJIeKyJa'", KaKk UCHOJIB3YIOT B HACTOSIIEM JIOKYMEHTE, O3HauaeT MOJIEKYJTy Ha
T-kIneTke, KOTOpas Crelu()UIECKH CBSI3BIBACTCS C PACIIO3HABAEMBIM CTUMYIHPYOIIUM JIMTAHIOM, HAXOISIIHM-
Csl Ha aHTHUTCHIIPE3CHTUPYIOIIEH KIIETKE.

"CTUMYIHPYIOMIHIA JIUTAaHA", KaK UCTIOJB3YIOT B HACTOSIIEM JOKYMEHTE, O3HAYaeT JINTaH, KOTOPBIA TpH
HAJTMYUHU Ha aHTUTECHIIPE3CHTUPYIONIeH KieTke (Harpumep, aAPC, neHapuTHOM KieTke, B-KieTke U T.I1.) MOKET
cnenn(UIeCKN CBA3BIBATHCA C PACIIO3HABAEMBIM MMAPTHEPOM II0 CBSI3BIBAHUIO (KOTOPBIH B HACTOSIIEM JOKYMEH-
Te 0003HAYAIOT KaK "cTUMyNHpyomas Moyiekyna'") Ha T-KieTke, TeM caMbIM oOecrieunBasi IEpPBUYHBINA OTBET T-
KJICTKH, BKJIIOYAIOIINI B KayeCTBE HEOTPAHWYMBAIOUINX IIPHMEPOB aKTHUBAIMIO, 3aITyCK HMMYHHOTO OTBETA,
nponudeparyio 1 T.1. CTUMYJIHPYIOLIHNE JIUTaHABl XOPOIIO U3BECTHHI B IaHHOM 00JIaCTH M BKIJIIOYAIOT, B YUCIIE
npoyero, mojekyinsl MHC knacca I, cBsizannsie ¢ nentuaoM, antureno k CD3, antuteno-cyneparonuct k CD28
U aHTUTENo-cyneparonuct k CD2.

Tepmun "wHIUBHIYYM" TpeAHA3HAYCH JUTsI 0003HAYCHHS JKUBBIX OPTraHM3MOB, Y KOTOPBIX MOXET OBITH
BBI3BaH UMMYHHBIN OTBET (HaIpUMep, MICKOMUTArOMuUX). [IprMepsl HHANBHIYYMOB BKJIFOUAIOT JIFOACH, COOAK,
KOIIICK, MBIIICH, KPBIC ¥ UX TPAHCTCHHBIC BUJIBL.

Kak ncmons3yroT B HaCTOAIIEM JTOKYMEHTE, "B 3HAUNTEIILHON CTETIEHN OYUIICHHAA" KJIETKA TPECTABIISCT
c000¥1 KIIETKY, B 3HAYUTEIILHON CTENEHU CBOOOTHYIO OT IPYTMX THIIOB KJIETOK. B 3HAYMTENHHOW CTETICHH OYH-
IIeHHas KJIeTKa TakKe OTHOCUTCA K KJIETKE, KOTOPYIO OTACIHWIN OT IPYTHX THUIOB KIETOK, C KOTOPBHIMH OHA
OOBIYHO CBfi3aHA B IPHUPOJHOM COCTOSHHH. B HEKOTOPBIX CIydasx MO B 3HAUYUTCIFHON CTEIICHH OYH-
IIEHHBIX KJIETOK OTHOCHUTCS K TOMOTEHHOH IMOMYJISIIKU KIETOK. B APYTrHux cirydasx 3TOT TEPMHH OTHOCHUTCS TIPO-
CTO K KJIETKE, KOTOPYIO OTIEIHIIHN OT KIETOK, C KOTOPHIMH OHH CBSI3aHA B €CTECTBEHHOM COCTOSHHH. B HexoTo-
PBIX BapHaHTaX OCYMICCTBICHUS KICTKH KYJbTUBUPYIOT in vitro. B Apyrux BapmaHTax OCYIIECTBICHHS KICTKH
He KyJIbTHBUPYIOT in Vitro.

TepmuH "TepaneBTHYECKHH", KaK UCTIOJIB3YIOT B HACTOSIIEM JJOKyMEHTE, O3HAYAET JIeueHHEe 1/ WK npodu-
naktuky. TepameBTHueckuil 3()(EKT MOIydaroT MOCPEACTBOM IIOJABICHHS, OCNAOJICHUS WM HW30aBJICHUS OT
COCTOSIHUS 0OJIe3HH.

TepmuH "TepaneBTHIeCKH 3P PEKTHBHOE KOTUIECTBO" OTHOCHUTCS K KOJTHMYECTBY COSAMHEHHMSI, KOTOPOE BBI-
3BIBACT OMOJOTMYECKUI MM METUIIMHCKHN OTBET TKaHW, CHCTEMBI WJIM HHINBHUIYYMa, JKEIaeMBIi IS UCCIIEeI0-
BaTesl, BETEpUHAPA, JTOKTOPA MW IPYroro KIMHAIKCTA. TepMuH "TeparneBTudecku 3QPeKTHBHOE KOJINIeCTBO"
BKITIOYAET TaKOe KOJIMYECTBO COENMHEHMS, KOTOPOE TPH TOCTAaBKE OKA3hIBACTCS JOCTaTOYHBIM JUIS MIPEIOTBpa-
IIEHUS Pa3BUTHS WIM CMATYCHHUS O HEKOTOPOW CTENCHH OJHOTO WM HECKOJIBKUX MPU3HAKOB WM CHMIITOMOB
HapyIIeHUs WK 3a00JIeBaHMs, OUISKAIINX JIeueHHIo. TepaneBTudecku 3(GEKTHBHOE KOJIHMIECTBO BAPHHPYET
B 3aBUCHMOCTH OT COCIMHEHHMs, 3a00JICBaHUS M €r0 TSDKECTH M BO3pacTa, Macchl M T.X. MHIMBHAYYMa, IOJY-
YarolIero JICYeHHE.

"TpaHcIIaHTaT", KaK HCIONB3YIOT B HACTOSINEM JTOKYMEHTE, OTHOCHUTCS K KJIETKaM, TKAHH WM OpraHy,
KOTOPBIC BBOJST HHIAUBHIYYMY. ICTOUHUK TPaHCILUIAHTHPYEMOT'O MaTepHaia MOXKET MPEJCTaBIATh COO0M KyIlb-
TUBUPYEMBIC KJICTKHU, KICTKH, IMOJYYCHHBIC OT IPYrOro WHIWBUAYYMA, WM KIETKH, ITOJYYCHHBIC OT TOTO K
WHIUBUAYyMa (HAIpuUMep, MOCIEC TOrO, KaK KIETKH KYJIBTUBUPYIOT in Vvitro). WIUTOCTpaTHBHBIC OpTaHBI-
TPAHCIUIAHTATHI MIPEICTABILIIOT COOOH MOYKY, IEUeHb, CEPAIIE, JISTKOE U MOHKETYIOTHYIO JKele3y.

Tepmun "neunts" 3a0oNeBaHUe, KaK UCTIOIB3YIOT B HACTOAIIEM JAOKYMEHTE, O3HaUaeT CHUXKATh YacTOTY
WIIN TSDKECTH 110 MEHBIIEH Mepe OTHOTO MPHU3HAKA MIIM CUMITTOMa 3a00JIeBaHUS WIIM HapyIICHHS, HaOIronaromnie-
rocs y MHIUBUAYYMA.

Tepmun "TpancdunmupoBanHbii” win "TpanchopMupoBaHHBINH" WK "TpaHCHEKTHPOBAHHBIN", KAK HCITOJIb-
3YIOT B HACTOSIIEM JIOKYMEHTE, OTHOCHTCS K CIIOCO0Y, IIOCPEICTBOM KOTOPOTO IK30TCHHYIO HYKJICHHOBYIO KH-
CJIOTY NMEPEHOCAT WM HHTPOAYLHPYIOT B KIETKY-X03siuHa. "TpancduimpoBannas” win "TpanchopMupoBanHas”
win "TpaHceKkTupoBaHHAas" KJIETKa MPEICTABIACT COOOM KICTKY, KoTopas ObUIa TpaHCUIMPOBaHa, TpaHchop-
MHUpPOBaHA WIX TPAHCPEKTHPOBAaHA 3K30TCHHON HYKJIEHHOBOH KuciaoToi. KileTka BKIIOYACT MEPBUYHYIO WHIH-
BUIyaJIbHYIO KJIETKY U €€ TIOTOMCTBO.

TepMun "TonepaHTHBIN" OTHOCHUTCS K MHAMBHUAYYMY CO CHUXKEHHBIM HJIM OTCYTCTBYIOIIMM HMMYHHBIM
OTBETOM Ha OTpEICIICHHBIN aHTUTeH WJIN TPYIITY aHTUTEHOB. B KOHTEKCTE N300peTeHUsI HHANBHIyYyMa CIHTAIOT
TOJICPAaHTHBIM, €CIM OH WJIM OHa HE OTTOpraeT (T.e. He Pa3BUBAET CHILHOTO MIMMYHHOTO OTBETa IPOTHB) TPaHC-
TUTAHTHPYEMBIEC KIETKA. B HEKOTOPHIX CiTydasx TOJEPAHTHBIA HHAUBUAYYM HE OTTOPTacT TPAaHCIUIAHTHPYEMBIS
KJIETKH JJa)Ke B OTCYTCTBHE HMMYHOCYIIPECCHBHOM Tepanuu. B KOHTEKCTe M300peTeHNsI HHANBHAYYMa CUUTAIOT
"HeTOoJepaHTHRIM", €CIIH 3TOT WHAMBHAYYM OTTOpPraeT TPaHCIUIAHTHpYeMBbIe KJIeTKU. HeTonepaHTHBIE WHANBH-
IYyYMBI BKJIIOYAIOT HHANBUAYYMOB, ¥ KOTOPEIX OTTOPKEHHE MOXXHO KOHTPOJIUPOBATH MOCPEICTBOM HMMYHOCY-
MPECCUBHON Tepamuu (HampuMmep, CTAaHTAPTHOH MMMYHOCYIIPECCHH), & TaKKE HWHIUBUIYYMOB, Pa3BHBAOIIIX
AKTUBHBIN IMMYHHBIH OTBET IPOTUB TPAHCILIAHTUPYEMBIX KIICTOK.

Kak ncnons3yror B HacTosIIIEM TOKYMEHTE, ""TOJIEpaHTHOCTD in Vivo" OTHOCHTCS K IO CYIIECTBY OTCYTCT-
BYIOIIIEMY HMMYHHOMY OTBETY, CIICHU(PUIHOMY JIIS 4y>KEPOJTHON TKaHU. VIMMYHHBIH OTBET MOXKET BO3HUKATH B
pe3yiIpTaTe TOro, YTO MHAWBHIYYM-PCIHITUCHT Pa3BUBACT UMMYHHBIA OTBET Ha UYXKCPOIHYIO TKaHB, WU, Ha-
MPOTHB, AIMMYHHBIA OTBET MOKET BO3HUKATh B PE3YJIbTATE TOTO, YTO UyKEPOJHAS TKaHb Pa3BHBACT UMMYHHBIN
OTBET Ha MHAMBUAYyyMa-penunuenTa (Hanpumep, GVHD). CriocoOb1 n3MepeHHs TOJIEPAHTHOCTH in Vivo IMUPOKO
W3BECTHHI B JAHHOI 001acTu.
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JlnamazoHbl: Ha BCeM MPOTSHKCHUH OMUCAHUS U300PETCHUSI Pa3IHYHBIC aCTICKThI H300PETCHUS MOTYT OBITh
npeJICTaBICHE B (hopMaTe quama3oHoB. CleayeT MOHUMATh, YTO ONMCaHue B (hopMaTe TUATa30HOB MPUMEHSIOT
WCKITIOYUTETHHO UI YA00CTBA M KPATKOCTH, M UX HE HY)KHO PacCMaTpHBaTh KaK CTPOroe OTpaHHYeHHe o0bheMa
n3o0perenms. Takum 00pa3oM, oNMcaHne JUana3oHa Hy)KHO pacCMaTPHBATh KaK BKJIIOYAIOIIEE BCE BO3ZMOKHBIE
YYacTKH JHalia3oHa, a TakKe OTJCNbHBIC YUCICHHBIC 3HAUCHUS, HAXOIIIMECS B Mpenetax 3TOTO IHara3oHa.
Hanpumep, onncanne auamazoHa, Takoro Kak oT 1 70 6, Hy)KHO pacCMaTpHBaTh KaK BKIIIOYAIOIIEE BCE BO3MOXK-
HBIE YIaCTKH JHaIa3oHa, Takue kak oT 1 1o 3, ot 1 mo 4, ot 1 10 5, ot 2 10 4, oT 2 110 6, OT 3 710 6 W T.1., & TaK-
K€ OTIeNbHbIC YHCICHHBIC 3HAUCHUS, HAXO IIHecs B MpeaesiaX 3TOro nIuanasoHa, Hanpumep, 1, 2, 2,7, 3, 4, 5,
5,3 1 6. DTO BBHINONHSIETCS] HE3aBUCUMO OT IIMPUHBI JHaIa30Ha.

Ornucanue.

Hacrosimee m300peTeHre OTHOCHTCSI K KOMIO3UIMSAM M crioco0aM HMCTOIIEHMS! HOPMaJIBHBIX B-KiteTok y
MJICKOITMTAIOIIEro. B oHOM W3 BapHaHTOB OcCyIIeCcTBICHHS HcTolieHne B-xietok ¢ npumenennem CAR 1o
M300pETEHHIO MHIYLUPYET TOJIEPAHTHOCTh Y MIICKOTIMTAIOIETO.

B onHOM M3 BapHaHTOB OCYIIECTBIICHHUS HacTosAlIee H300peTeHNEe OTHOCHUTCS K CIIOCO0Y MHIYKLIUH TOJIE-
PAHTHOCTH in Vivo K TPaHCIUIAHTUPYEMOH UyKEepOJHOH TKaHH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS CIIO-
€00 MOXHO HCITONTF30BAaTh YACTHYHO U MPEAOTBPAIICHUS W/WIIN JICUCHHS] OTTOP)KEHHUS TPaHCIUIAHTHPYEMOH
Tkauau. B menom, cmoco6 Bkimrodaer BBeneHue CAR T-kneTok mo M300pEeTCHHIO WHIWBHIYYMY, KOTOPOMY
TPaHCIUIAHTHUPOBAIH TY)KEPOAHYIO TKaHb. TepMHH "dykepoaHas TKaHb'", KaK UCIOJB3YIOT B HACTOSIIEM JIOKY-
MEHTE, MOKET BKJIIOYaTh TPAHCIUIAHTAT KOCTHOTO MO3Ta, TPAHCIUIAHTAT OpTaHa, IMepeiBaeMyl0 KPOBb HIIH JIFO-
Oy10 APYTYIO UyKEPOIHYIO TKaHb WIH KIETKY, KOTOPBIE IIeJICHANIPABICHHO BBOAST HHINBUAYYMY.

B npyrom BapuaHTe OCYIIECTBIICHHS CIIOCOO MOXHO HMCIOJIB30BaTh YaCTUYHO ISl TIPEIOTBPAILCHHS W/ HITH
JIeYeHUs] peakuuy "TpaHcIulaHTaT npoTuB xo3suHa" (GVHD). B menom, cnocod Bkimrouyaer BBenenne CAR T-
KJICTOK TI0 M300PETCHUIO WHAWBUAYYMY, KOTOPOMY TPAHCILIAHTUPOBAIU YYKEPOIHYIO TKaHb. TepMuH "4dyxe-
poIHas TKaHp", KaK HMCIHONB3YIOT B HACTOSIIEM JOKYMECHTE, MOXKET BKJIFOYATh TPAHCIUIAHTAT KOCTHOTO MO3Ta,
TPaHCIUIAHTAT OpTraHa, MEPEINBAcMYI0 KPOBb WIIM JIOOYIO JIPYTYIO UYKEPOJHYIO TKaHb U KJIECTKY, KOTOpPHIC
IeJICHATIPABICHHO BBOJIAT HHINBHIYYMY.

B oxnom 3 BapuantoB ocymecTBieHusI CAR 1Mo n300peTeHnIo MOXKHO TOJydaTh TaKUM 00pa3oM, 9TOOBI
OHHU COJEpKaJii BHEKJIETOYHBIM JOMEH, BKIIIOUAIONIUN aHTUTE€HCBS3bIBAIOIINI TOMEH, KOTOPBIM B3aUMOIEHCT-
BYET C aHTHUTE€HOM B-KJETKH, CIMTHIM C TOMEHOM BHYTPHKJIETOYHOW CHTHAIM3ALMU 3eTa-Llelmu Komrniekca T-
KIIETOYHOTO perienTopa aHTurena (Hampumep, CD3 3eta). MmmrocTpaTuBHEIN B-KIIeTOYHBIN aHTUTEH MIPEICTaB-
nsieT coboit CD19, MOCKOIBKY 3TOT aHTHTEH DKCIIPECCHPYETCS Ha 3JI0KaY4eCTBEHHBIX B-kineTkax. OgHaKko u30-
OpereHue He orpaHndeHo BzaumozaeiicteueM ¢ CD19. Hanportus, n3o0peTeHne BKIIOYAET JIIOObIE CBS3BIBAIOIINE
B-KJIETOUHBI aHTHTCH MOJICKYJIBI, CBSA3BIBAIOIIUCCS C PACIIO3HABAEMBIM AHTHUTCHOM. AHTHUTCH-CBSI3BIBAIOIIAS
MOJICKYJIa TIPEAMIOYTHTEIBHO CIUTA C BHYTPUKICTOYHBIM TOMEHOM OJHOW HJIM HECKOJIEKHX KOCTUMYJIHPYFOIIUX
MOJICKYJI M 3€Ta-1eMbI0. [IpeAmouTHTENbHO aHTUTCH-CBSI3BIBAIONIAS MOJICKYJIA CIIUTA C OJHUM WIIH HECKOJIBKHMU
BHYTPHUKJICTOYHBIMH JOMEHAMH, BEIOpaHHBIMU M3 TPYHIBI CUTHaNbHOTO JoMeHa CD137 (4-1BB), curnansHoro
nmomena CD28, curnansaoro noMmena CD3 3erta u IF000ro uX CoYeTaHusI.

B onnom u3 BapuanTo ocyriectBieHUss CAR 1Mo n300peTeHuIo coaepKUT curHanbHbiii tomern CD137 (4-
1BB). OT0 cBs3aHO ¢ TeM, YTO HACTOsIIee M300PETEHNE YaCTUIHO OCHOBAaHO Ha OOHAPYXEHHH TOTO, YTO OTO-
cpenoBanHbie CAR otBeTsl T-KIIETOK MOYKHO JZOTOJTHHUTENHHO YCHIIMBATH MOCPEICTBOM J00aBICHUS KOCTHMY-
JTUpYIONINX JoMeHoB. Hanmpumep, BkimodeHue curHambHOTo nomera CD137 (4-1BB) 3HauuTensHO TOBBIIIAECT
onocpenoBanHylo CAR aktuBHOCTH W BbDKHBaeMOCTh CAR T-kJeTok in vivo TIO CpaBHEHHIO C MACHTUIHBIMU
1o BceM ocTtanbHbIM npu3HakaM CAR T-kieTkamu, He CKOHCTPYMPOBaHHBIMHU sl 9kcnpeccnu CD137 (4-1BB).
Onnako n3o0OpereHne He orpanndeHo onpeneneHHBIMH CAR. HampoTus, B HacTosimeM H300pETEHHH MOXHO
ucronb3oBaTh Moosie CAR, B3aumozeiictBytomue ¢ B-xiretkamu. Komnosunnu u crioco6sr momydenus CAR
ormcansl B PCT/US11/64191, BKIIOYeHHOM B HACTOSIIMI TOKYMEHT B KQUECTBE CCHIIIKH.

Crioco0sl.

N3zo6petenne otHocuTes K ciocodbam npumeHeHnst CAR n CAR T-kieTok 1o n300peTeHuIo Tl HCTOIIe-
HUS B-KJIETOK M MHIYKIWU TOJIEPAaHTHOCTH. B 0HOM M3 BapMaHTOB OCYIIECTBICHHS CIIOCOO BKIIIOYAET WHAYK-
IIUIO TPAHCIUIAHTAIIMOHHON TOJIEpAaHTHOCTH (HampHMep, TPaHCIUIaHTaTa OpraHa WK TKaHW) y MaienTa. B apy-
TOM BapHaHTe OCYIIECTBIICHUS CIIOCO0 BKIIIOUaeT mpeaoTBpaimienre w/win tedenrne GVHD. B xonkperHOM Ba-
puante ocymectBienns CAR no nzooperenuro Bzanmoaeiicteyet ¢ CD19 na B-kietkax.

B omHOM M3 BapmaHTOB OCYIIECTBICHHS CIOCOOHOCTh WHAYIMPOBATH YCTOHUMBYIO TYMOPAIBHYIO TOJIE-
PaHTHOCTH JOHOpA SBJISIETCS CaMBIM BaXKHBIM (DAaKTOPOM JUIS TOCTIDKEHHUS YCTOWYMBOW TPaHCIUIAHTAIIMOHHOM
TOJIEPaHTHOCTH /WK npepoTBpamenus win nedenust GVHD. Hacrosimee n300peTeHne OTHOCHTCS K IPUMEHE-
H1t0 CAR T-ki1eTOK 10 M300peTEeHHIO ISl NCTOIIEHHS B-KJIeTOK 1 UTsk HHyKIMH TOJIEPAHTHOCTHU TIOCPENICTBOM
BBegieHuss CAR T-kIeTok KHBOTHOMY, MPEIIOYTUTEIHFHO MIICKOMUTAONMIEMY W HauOoliee MPEAMOYTUTEIHHO
YeJIOBEKY, JJISl JICUEHHS OHOTO MIIM HECKOJIbKUX 3a00JICBaHMUi, HapyIIEHUH, CUMIITOMOB WIIM COCTOSIHHH, acco-
[IUMPOBAHHBIX C TPAHCIUIAHTANMEH OpraHa WiIM TKaHU (HampuMmep, OTTOp)keHHe TpaHciutantata, GVHD w/umu
ACCOLIMMPOBAHHBIE C HUMH COCTOSIHUS).

OTTOp)KEHHE OpraHa BO3HHMKAET B PE3yNbTaTe Pa3pyIlICHHs TPAHCIUIAHTHPOBAHHOW TKAaHM MMMYHHBIMH
KIIETKaMHU XO3fMHA B X0JIc¢ UMMYHHOTO OTBETa. AHAJOTUYHO, IMMYHHBIH OTBET Taxke BoBjieueH B GVHD, on-
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HAKO B 3TOM CJIy4ae Yy>KEPOJHBIC TPAHCILUIAHTUPOBAHHBIC MMMYHHBIC KJIIETKH pa3pylIaloT TKaHW X03suHa. Ha-
npuMep, oTTopkeHue oprana w/uan GVHD MoryT Bo3HHKATh MOCIE TPAHCIUIAHTAIIUH CEPALa, CEPACYHOTO Kia-
MaHa, JETKOTO0, IIOYKH, MIEYCHH, TOKEITYT0YHON JKeJIe3bl, KUIIETHNKA, KOXKH, KPOBEHOCHBIX COCYIOB, KOCTHOTO
MO3Ta, CTBOJOBBIX KJIETOK, KOCTH WJIM OCTPOBKOBBIX KJIeTOK. OHAKO M300peTeHne He OTPaHNYEHO KOHKPETHBI-
MU THIIaMH{ TPAaHCIUIAHTALWHU. B KauecTBe HEOTrpaHWYHBAIOLIETO IIPUMEPa, TPAHCIUIAHTAIIMIO OCTPOBKOBBIX KIIe-
TOK MOYKHO IIPOBOIUTH JJISI IPEIOTBPAIICHNS BO3HMKHOBEHUS AWabeTa Win UL JieueHus nuabera. Beenenue
CAR T-xneTok 1mo n300peTeHunto, MHrHOUPYIOMUX UMMYHHBIN OTBET, B YaCTHOCTH mpoideparnro, nuddepen-
IIUPOBKY WJIM BBDKMBaHHE B-KIeTok, mpenacraBisieT coboil 3pPeKTHBHYIO Tepamuio ISl IPeAOTBPAIICHUS OT-
TopkeHus oprana w/wiu Tkanu win GVHD. Beenenne CAR T-kieTok o n300peTEHUIO TAKKE MOXKHO HUCTIOIb-
30BaTh ISl HHAYKIWH TPAHCIDIAHTAIIMOHHON TOJIEPAHTHOCTH MOCIIE MPOBEICHHUS TPAHCIUIAHTALMU OpraHa W/Win
TKaHU.

CAR T-xneTku 1Mo W300pETCHUIO TAK)KE MOKHO HCIOJIB30BATH I MHIYKIIMH TPAHCIUIAHTAIIMOHHON TOJIe-
PAHTHOCTH; JUTS JICYCHHUS, CHIDKCHHS, WHTHOUPOBAHWS W/WIH MPEIOTBPALICHUS OTTOPKCHHS TpaHCILIAHTATa
OpraHa W/WiW TKAaHU; W/WIU IS CHUXKCHUS THTPA aHTUTEN Y MAlKCHTa, KOTOPOMY TPAHCILUIAHTUPOBAIH OpPTaH
Wy TKaHb. B ogaOM 13 BapuanToB ocymiectBieHHI CAR T-kneTku mo n300peTeHnI0 MOKHO HCIIOTIB30BATh IS
WHIYKIMHA TPAHCIUIAHTAIIMOHHOM TOJIEPAHTHOCTH Y MAIMEHTa OCPEICTBOM BBEACHUS MAIMEHTY (P (HEKTUBHOTO
kommaectBa CAR T-kieTok 1mo m300peTeHnIo, TEM CaMBIM IIPEIOTBpAIIast WK 3aePXKUBast OTTOPKEHHUE TPaHC-
ianTara. B npyrom Bapuante ocymectsieHns CAR T-kineTku mo n300peTeHHIO MOYKHO HCTIONB30BaTh IS JIe-
YeHHsI OTTOPIKEHHUS OpraHa WM TPAHCIUIAHTATa y MAIlMeHTa MOCPEICTBOM BBEICHUS MalueHTY 3()()EeKTUBHOTO
konmmuectBa CAR T-kileTok 1O M300peTEeHUIO, TEM CaMbIM MHTHOUPYS OTTOPXKEHHE OpTraHa WM TKaHWH. B erne
onHOM BapuaHTe ocyiiecTBieHUs CAR T-kieTku mo n300peTEHUI0 MOYKHO HCIIOJB30BATh ISl CHIXKCHUS TUTPa
AHTHTEN Yy TalUEHTa, KOTOPOMY MPOBEIH, WA OYIYT MPOBOIUTH, TPAHCIUIAHTALIUIO OPTaHa WX TKaHU, IOCPE]-
CTBOM BBeJIcHUs MarueHTy d¢¢dextuBHoro komuaectBa CAR T-KIETOK MO0 M300pETCHUIO, TEM CaMBIM CHYIKAs
TUTP aHTHUTEIL.

B omgHOM W3 BapuaHTOB OCYHICCTBICHHS W300pPETEHUE OTHOCUTCS K CIIOCOOY MHIYKIIMH TPAaHCIUIAHTALU-
OHHOHM TOJICPAaHTHOCTH y TAIlMEHTa, BKIOYAIONIeMy BBecHue narueHty dddextuBHoro kommdectBa CAR T-
KJIIETOK TI0 H300PETeHHUIO, 9TO OTKJIAABIBACT OTTOP)KEHUE TPAHCIUIAHTATA Y TAIUEHTA.

B npyrom BapmaHTe OCYIIECTBICHUS H300pETCHHE OTHOCHUTCS K CIIOCOOY JICUEHHUS OTTOPKCHHS TpPaHC-
TUTAHTHPYEMOTO OpTaHa WM TKaH! Y MAalMeHTa, BKIIOYAIOIEMy BBEICHIE NAMEeHTY YPPEKTHBHOTO KOJIHIECTBA
CAR T-kneToK 10 N300pETEeHHIO, YTO MHTHOMPYET OTTOP)KEHUE TPAHCILUIAHTUPYEMOTO OpraHa WIJIM TKaHU Y Ta-
IIUCHTA.

B apyrom BapmaHTe OCYIIECTBICHUS H300PETCHUE OTHOCUTCS K CIIOCOOY CHIDKCHUS TUTPA aHTUTEN Y Ta-
[IUCHTA, KOTOPOMY TPOBEIH, WIX OyIyT MPOBOAUTH, TPAHCIUIAHTALIMIO OpPraHa WU TKaHHU, BKIFOYAIONICMY BBE-
nenne nanueHty 3¢dexruBHoro xomuuectBa CAR T-KIETOK MO M300pETCHUIO, UTO CHIDKACT TUTP aHTUTET y
MaIMeHTA.

B o1HOM W3 BapHaHTOB OCYIIECTBICHUS M300PETEHUE OTHOCUTCS K CIIOCO0Y MHTHOUPOBAHUS HITH CHIDKC-
HUS BBIPAOOTKM HIMMYHOTJIOOYJIMHA Y MAIMECHTA, BKIFOYAIOIIEMY BBEIICHHE MAITUCHTY 3()(PEKTUBHOTO KOIHYECT-
Ba CAR T-k1eTok 1o u300peTeHHro.

B omnom u3 BapuanToB ocymectBiaeHUss CAR T-KIeTKH 1O HM300pETEHUIO CHWKAIOT WM WHTHOUPYIOT
¢dynkmonnpoBanue B-kinetok. B npyrom Bapuante ocymectBieHus CAR T-kineTku 1mo n300peTeHHI0 HCTOIA-
10T WM YHUUYTOXaT B-kinetkn naauBuayyma. Hanpumep, CAR T-kieTku mo n300peTeHrI0 MOXKHO KOHCTPYH-
POBaTh ¢ TEM, YTOOBI OHHM B3aUMOJICHCTBOBAIH C B-KI€TOUYHBIM ITOBEPXHOCTHBIM aHTHUTE€HOM, 00eCTIeunBast BO3-
MOKHOCTb MPOsBICHUA 3P PEeKTOpHBIX QyHKIUIT T-KIeTOK MPOTHB B-KIIeTOK.

Tepamust 1yt MHTHOUPOBAHUS HEONATOMPUATHBIX UMMYHHBIX OTBETOB IOCIE TPOBEICHHS TpaHCILIAHTA-
AU,

Hacrosmiee nzo0perenue oTHOCUTCS K crioco0y mpuMeHeHuss CAR T-kIeTok mo H300pETCHUIO B KA4eCTBE
Tepanuu i1 uHrHOupoBanuss GVHD wmnm oTTOp)KEeHUs TpaHCIUIAHTAaTa TOCIE TMPOBEICHHS TPAaHCILIAHTAITUH.
Takum 00pa3oM, HaCTOsIIEEe U300PETEHUE OTHOCUTCS K ClIOcO0y BO3NICHCTBUS HA JOHOPHBIN TPaHCIUIAHTAT, Ha-
puMep, OMOCOBMECTHMYIO PEIIETKY MU JOHOPHYIO TKaHb, opraH win kieTky, CAR T-knerkamu mo n3obpere-
HHUIO TIepesl, OJHOBPEMEHHO C WM TIOCIIE MPOBEIEHUS TpaHCIDIAHTAIlMK TpaHCcIutaHTata penunuenty. CAR T-
KJIETKH TI0 W300PETEHUIO CIIy)KaT Uil CMATYCHHS, HHIHOWPOBAHMS WM CHIDKEHHS HEOIarompHUsaTHOTO OTBETa
JIOHOPHOT'O TpaHCIIAHTaTa MIPOTHB PEIUITHCHTA, obecnieunBas npenoTepamenue win tedenne GVHD.

Kak obcyxnanocek B Apyrux paszenax HaCTOAIIETO JOKYMEHTa, T-KIeTKH MOYKHO MOJIy9aTh U3 JIF000ro nc-
TOYHHKA, HALIpUMeEp, OT TOHOpPa TKaHH, PEHUIHMEHTa TPAHCIUIAHTATa WIIA JAPYroro HEPOJICTBEHHOTO WCTOYHHKA
(Apyroro MHAMBHAYyMa WU APYroro Buaa), s morydeHuss CAR T-ki1eTok mo m300peTeHHIO C IENTbI0 PHMe-
HCHHS JUTS UCKITFOUCHHS WM CHIDKCHUS HEXeJaTeIhbHOTO HMMMYHHOTO OTBETa TPAHCILIAHTATA MPOTHB PEIUITH-
eHTa TpaHcruianTara. Takum o0pa3om, CAR T-kieTku mo u300pETEHUI0 MOTYT OBITh ayTOJIOTHIHBIMHE, aJNIOTCH-
HBIMH WJIM KCEHOTCHHBIMH 110 OTHOIICHUIO K JOHOPY TKaHH, PEIUITUCHTY TPAHCIUTAHTATA U JPYTOMY HEPO-
CTBCHHOMY HCTOYHHKY.

B omHOM U3 BapHaHTOB OCYIIECTBICHUS HACTOSAIICTO M300PETCHHS TPAHCIUIAHTAT IMOJBEPralOT BO3JCHCT-
Buio CAR T-kieTok mo n300peTeHuto nepea, OJHOBPEMEHHO ¢ WM ITOCHIe TPAHCIUIAHTAMK TPaHCIUIAaHTaTa pe-
UNHAEHTY. B 3T0# cuTyanmyn MMMYHHBIH OTBET MPOTHUB TPAHCIIAHTATA, BBI3BAHHBINA JIIOOBIMH aJIJIOPEaKTUBHBI-
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MU KICTKaMH peuunuenta, oyaer nogasieH CAR T-kireTkaMu 1mo u300peTeHHIO, MPUCYTCTBYIONIMMHU B TPaHC-
ianTare, mockoiabky CAR T-KIIETKH MOTYT UCTOIIATh B-KIIETKH M CTUMYJIUPOBATh TOJICPAHTHOCTb.

B nmpyrom BapmaHTe OCYIIECTBICHHS HACTOSIIEr0 M300peTEHHs TOHOPHBIN TpaHCIIAHTAT MOXHO '"Tpen-
BapUTEILHO 00padaThiBaTh" WK "TpeBApPUTEIHHO MOATOTABINBATE" TIOCPEACTBOM 00pabOTKH TpaHCIUIAHTATA
nepes MpoBeIeHHEM TPAHCIUIAHTALMH PEIHITUCHTY C IIeNbI0 CHIKCHUS IMMYHOT€HHOCTH TPAaHCIUIAHTATa IIPO-
THUB pEIMIIUEHTa, TEM CaMbIM CHWKas w/wim npenotspamas GVHD wim oTTop)keHHne TpaHCIUlaHTaTa. TpaHc-
TUTAHTAT MOKHO IIPUBOANUTE B KOHTAKT C KJIETKAMHU MIIM TKAHBIO PEIUIMEHTA TIepe]] IPOBEICHIEM TPaHCIIaHTa-
IIUH C IIeNIBI0 aKTUBAIMH T-KJIETOK, KOTOPhIE MOTYT OBITh aCCOIIMMPOBAHEI ¢ TpaHCIUIaHTaToOM. Ilocite o6padoT-
KM TPaHCIUIAHTATa KJICTKAMU U TKaHBIO PCIUIUCHTA KJICTKH WIM TKaHb MOXHO YIallsiTh M3 TPAHCIUIAHTATA.
O0paboTaHHBIN TPAHCIUIAHTAT 3aTeM NPUBOIAT B KOHTAKT ¢ CAR T-kieTkamMu 10 M300pETCHHUIO C LENBIO0 CHH-
JKCHHSI, MTHTMOUPOBAHMS WM MCKIIOYCHUS aKTHBHOCTUA T- w/miau B-KiIeTok, KOTOphle OBLIM aKTUBHUPOBAHEI B
pe3yibrate 0O0pabOTKM KJIETOK WJIM TKaHW perunueHTa. Ilocie Takoit obpaborkm tpancmimantatra CAR T-
kieTkamu 1o n3odperenuto CAR T-kIIeTKU MOXKHO yIalsATh U3 TPAHCIUTAHTATA MEpe]] MPOBEICHUEM TPaHCILIaH-
taruu perunueHty. OqHako Hekotopbie CAR T-KiIeTKH MOTYT MPHUIIUIIATH K TPAHCIUIAHTATY W, TAKUM 00pa3oM,
MOTYT OBITH BBEJICHBI PEIUITUEHTY BMeCTe C TpaHCIuTaHTaToM. B takoi cutyanmu CAR T-kneTku, BBEICHHbBIE
PEIUITUEHTY, MOTYT MOJABIATE UMMYHHBIH OTBET MPOTHB PEIMIIAEHTA, BBI3BAHHBIA JIOOBIMH KJIETKAMH, acco-
[IMUPOBAHHBIMY C TpPaHCIUIAHTaTOM. be3 jkenmanusi OBITh CBSI3aHHBIM KaKOW-THOO KOHKPETHOW Teopueid, oOpa-
6otka Tpancmmantata CAR T-knerkamu mepen mpoBeACHHEM TPAHCIDIAHTAIIMHM TPAHCIUIAHTATA PEIUIHCHTY
CIIY>KUT JJISl CHIDKCHHS, WHTHOMPOBAaHUS WM UCKIIOYEHHUS aKTHBHOCTH aKTHBHPOBAHHBIX T- n/mnm B-kieToxk,
YTO MO3BOJIIET MPEIOTBPAIIATh MOBTOPHYIO CTHUMYIIALUIO WIH WHAYIUPOBATH IMOHIWKCHHYIO PEaKTUBHOCTH T-
W/WIM B-KJIETOK MO0 OTHOIICHUIO K aHTUTCHHOW CTHMYJIALUU OT TKAHW /WU KJIETOK permmuceHTa. Crienuanm-
CTaM B JaHHOW OOJIACTH JTOJKHO OBITH SICHO HA OCHOBE HACTOSIIIETO U300PETCHHUS, YTO MPEIBapUTEIIbHAS 00pa-
0OTKa WM MpeBapUTENIbHAS MOJrOTOBKA TPaHCIUIAHTATa Mepe]l MPOBEICHUEM TPAHCIUIAHTAIIMN MOYKET COKpa-
aTh WM UCKIIIOYATh PEeaKIMIo "TpaHCIJIaHTAT MIPOTUB XO3sIMHA".

TepaneBTHYeCKOE IPUMEHEHHE.

B omHOM W3 BapnaHTOB OCYIIECTBICHHUS HACTOSIIEE N300peTeHNEe OTHOCHUTCS K CIIOCO0Y KIIETOYHOI Tepa-
MU, TIPU KOTOPOM T-KIETKH TeHEeTHIeCKH MoIupuuupyroT st obecneuenus skcnpeccun CAR, a CAR T-
KJICTKH BBOIAT HYXKIAIOUMIEMYCsl B 3TOM pPELUNHUEHTY. BBeneHHas KieTka CriocoOHa yOWTH NPENCTaBISIONIYIO
WHTEpeC KIETKy. B 0THOM M3 BapHaHTOB OCYIIECTBICHHS MPEICTABISIONIAS HHTEPEC KIETKa MPEACTaBIsAET CO-
6oii B-xitetky. B oTiimaue ot crmoco6oB siedeHust ¢ npuMeHenueM antutes, CAR T-kimeTkn crmocoOHBI PeTUTHIIN-
poBatkCs in vivo, 9To 0OecreunBaeT WX JUINTEIFHOE COXpaHEHHE, KOTOPOe MOKET MPUBOIUTH K yCTOWIHBOMY
UCTOIICHUIO B-KIIETOK U TOJICPaHTHOCTH.

B omroMm u3 BapuanToB ocymectBieHUss CAR T-kieTku mo n300peTeHHI0 MOTYT TIOABEPIaThCs YCTONUH-
BOM 3KcmaHcHU T-KJIETOK in ViVo M MOTYT COXPAaHATHCSA B TCUCHHE JIIUTEIBHOTO MEpPHOAa BpeMeHH. B apyrom
BapuanTe ocymiectBiaeHuss CAR T-kieTku mo n300peTeHUIO MPEBPANIAOTCS B CICHUpUYHBIC T-KICTKH MaMSITH,
KOTOPBIC MOKHO IIOBTOPHO AaKTHBHUPOBAaTh Ui HWHTHOMpoBaHHS B-kierouHoil mpommdepanmu. Hampumep,
CART19 xieTky BBI3BIBAIOT HIMMYHHBIA OTBET, CIICIIM(DUIHEIH K KIETKaM, sKcnpeccupyronm CD19.

CAR-momudummpoBanasle T-KIETKH TI0 M300PETEHUIO0 MOTYT TaKXKe CIYy)KHUTh B Ka4eCTBE BAKIMHBI IS
MMMYHH3AIUHN €X ViVO W/WIN Tepanuu in vivo y MIIEKOMHTAromero. [IpeamodTuTebHO MIIEKOITUTAIONIee MPe/I-
CTaBIIseT OO0 YeTIOBEKA.

B oTHOImEHNN IMMYHHU3AIIUN €X ViVO, TI0 MEHBIIIeH Mepe OJHO U3 CICIYIONIHNX ACHCTBHIA ITPOBOIAT in Vitro
Tiepe. BBEICHHEM KIIETKHA B MJICKOITHUTAIOIIEE: 1) IKCTIAaHCHsI KIIETOK, 11) BBEJICHNE HYKJICHHOBON KHCIIOTHI, KOJIH-
pyromreit CAR, B KJIeTKH, W/HITH 1ii1) KPHOKOHCEPBALIUS KICTOK.

Crioco0BI ex Vivo XOpOIIO W3BECTHBI B JIaHHOH obmacty M Oojiee MOApOOHO omumcaHbl HUKE. B kpaTtkom
W3JI0)KCHUU, KJICTKU U30JUPYIOT M3 MIICKOMHUTAIOIIETO (TPEAMOYTHTEIBHO YCIOBCKA) M TCHETUYCCKU MOTU(H-
UPYIOT (T.e. TPAaHC(HEKTHPYIOT WK TPAaHCHUIUPYIOT in Vitro) ¢ MPUMEHEHUEM BEKTOpPA, 3KCIPECCUPYIOIIETO
CAR, omiceiBaeMble B HactosmeM JokyMmeHTe. CAR-MoIupHUIIMPOBaHHYIO KIETKY MOKHO BBOJIUTH PEIUIHEH-
TY-MJICKOITUTAIONIEMY UTS TIOMYYCHHUS TePaeBTUIECKOro () dekTa. PerunueHT-MIeKOMUTAaomee MOXKET pe/-
CTaBJITh coOoi yenmoBeka, a CAR-MonupunupoBanHas KJIeTKa MOXET ObITh ayTOJIOTHIHOW B OTHOIIEHUH pe-
[UNHACHTA. ATBTEPHATHBHO, KIETKH MOTYT OBITh QJJIOTCHHBIMH, CHHTC€HHBIMH HJIH KCEHOTCHHBIMU B OTHOILIICHUN
pennIueHTa.

B nmomonHeHre K IPUMEHEHHIO OCHOBAHHOW Ha KJIETKAaX BaKIWHBI B OTHOIICHHH UMMYHH3AIMH €X Vivo Ha-
CTOsIIIee H300PETEHNE TaKKe OTHOCHUTCS K KOMITO3HIIUSAM U CIioco0aM Jijisi IMMYHHU3AIHUH in Vivo ¢ TENbI0 BBI-
3BaTh UMMYHHBII OTBET, HANIPABJICHHBIH MTPOTHB B-KIETOYHOTO aHTHTeHA, y AIIUEHTA.

Kak mpaBuiio, KJICTKH, aKTUBUPOBAHHBIC W MOJBEPTINUECCS IKCIIAHCHH, KaK OIMMCAHO B HACTOSIIEM JOKY-
MEHTE, MOXXHO NPUMCHATH Ui WCTONICHHS B-KJIETOK W WHAYKIUHM TolepaHTHOCTH. B wactHOocTH, CAR-
MOTU(PHUIMPOBAaHHBIE T-KICTKU 1O H300PETCHUIO UCTIONB3YIOT ISl JICYSHUS OJTHOTO MITM HECKOJIBKHX 3a00JIeBa-
HUH, HAPYIICHUNA, CHMIITOMOB HJIM COCTOSIHUM, aCCOIIMUPOBAHHBIX C TPAHCIUTAHTHPYEMBIM OPTaHOM HIJIH TKAHBIO
(manpumep, GVHD w/nnm acconmpoBaHHble ¢ Hel cocTosHus). TakuM oOpa3om, HacTosiee H300peTeHne oT-
HOCHUTCSI K crioco0aMm JIJIsl JICUCHHUS WM MPEIOTBpaIleHus OTTop:keHus oprana 1 GVHD, BkirodaroeMy BBeze-
HUE HYXJAOMEMycsl B OTOM HWHAMBHAYYMY TepamneBTHUeckn dddekruBHoro kommdectBa CAR-
Moau(pHUIIPOBAHHBIX T-KJIETOK IO H300PETCHHUIO.
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B onnom u3 BapuanToB ocymmectiaeHus: CAR T-kieTku 1o n300peTeHuIo BBOIIT B COYETAaHUU C HIMMYHO-
CYNPECCOPHBIM CPEACTBOM. MOXKHO HCIIONIB30BaTh JII000E NMMYHOCYIIPECCOPHOE CPEICTBO, N3BECTHOE B JaH-
HOM oOacty. HanpuMep, IMMYHOCYITPECCOPHOE CPEICTBO MOKET MPEICTABIATh coboit [lukmocnopun, A3aTno-
npuH, Pamamunina, Mukodenonata Mmodetms, MukopeHoIoByI0 Kucioty, [Ipeaauson, Cuponumyc, basumnk-
cumab nimm Jlaxnmm3ymad uiam mo0oe ux codeTanue. JlONONHUTENbHBIE KOHKPETHBIE IMMYHOCYTIPECCOPBI, KOTO-
pble MOKHO HCIOJIB30BaTh, B KauecTBE HeorpaHnduBaromux npuMepos BkiodaroT ORTHOCLONE OKT™ 3
(mypomona0-CD3), SANDIMMUNE™, NEORAL™, SANGDYA™ (uukinocnopun), PROGRAF™ (FK506,
takposmyc), CELLCEPT™ (Mukodenonata ModeTns, akTUBHBIH METaOOJIUT KOTOPOTO INpEICTaBIseT coO0MH
MHUKO(eHoNnoBYy0 Kucnoty), IMURAN™ (a3armonpuH), TIIIOKOKOPTHKOCTEPOHIBI, aJPCHOKOPTHKOCTEPOHIHI,
takue kak DELTASONE™ (npexnmnzon) 1 HYDELTRASOL™ (mpennusonon) , FOLEX™ u MEXATE™ (me-
torpekcar), OXSORALEN-ULTRA™ (metokcanen), RITUXAN™ (purykcumad) 1 RAPAMUNE™ (cuponu-
Myc).

CAR T-kieTkn 1o u300peTeHHI0 MOKHO BBOJHUTH MALIMEHTY MEPEN, MOCIE MM OAHOBPEMEHHO C HMMYHO-
cynpeccopHbiM cpenctsoM. Hanpumep, CAR T-kneTkn 1o n300peTeHHI0 MOXKHO BBOJWTH IIOCIIE TOTO, KaK MM-
MYHOCYIIPECCOPHOE CPEACTBO BBOAT nmarueHTty, il CAR T-kneTkn 1o n300peTeHNI0 MOXKHO BBOJHUTH 0 TOTO,
KaK UMMYHOCYTIPECCOPHOE CPEACTBO BBOJST MAalMEHTY. AJIbTEpHATHBHO, WiIH KpoMe Toro, CAR T-knetku mo
M300pETEHHIO BBOST MALMEHTY OJJHOBPEMEHHO C IMMYHOCYTIPECCOPHBIM CPEICTBOM.

CAR T-ki1eTKH 1o H300peTeHUIO H/WIIN UIMMYHOCYTIPECCOPHOE CPEICTBO MOKHO BBOJHTH ITALIEHTY TOCIE
TpaHCIUTaHTAMH. AJbTepHATHBHO, WU KpoMe Toro, CAR T-kneTkn mo n3o0peTeHuro W/Win UMMYHOCYIIpec-
COPHOE CPEJICTBO MOXKHO BBOJWTH IMalMeHTy nepen tpaHcmianTanueid. CAR T-kiieTku mo n3o0peTeHuro u/uiu
UMMYHOCYTIPECCOPHOE CPEACTBO TaKXKE MOKHO BBOAMTH MALUEHTY BO BPEMS ONEpPaIUH [0 TPAHCIUIAHTALUY.

B HekoropbIx BapmaHTax ocymniectBiieHHs1 criocod BBeaeHHst CAR T-kieTok 1o M300peTEeHHIO MalnueHTy
NPUMEHSIOT II0CNIe Hayajla MMMYHOCYIPECCHBHOM Tepanuu. B HEKOTOpPBIX BapHaHTaX OCYIIECTBIECHHS CIOCO0
MPUMEHSIOT 00Jiee OHOTO pa3a, HalpUMeEp, IJIT MOHUTOPHHIA PEIMIHEHTA TPAHCIUIAHTATA B TEYEHHE TIPOAOII-
KHUTEIBHOTO BPEMEHH, M, NP HEOOXOAUMOCTH, C MPHUMEHEHUEM PA3IHUYHBIX PEKMMOB MMMYHOCYHNPECCUBHOM
Tepanuu. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHUS HMMYHOCYIPECCUBHYIO TEPAITHIO COKPAINAIOT, €CITH 0XKHAA-
eTcsl, YTO PELUNUCHT TPAHCIIJIAHTATa ABISAETCS TOIEPAHTHBIM K TPAaHCIUIAHTAaTy. B HEKOTOpPBIX BapuaHTaxX OCy-
IIECTBIICHUS] HE MPOIUCHIBAIOT HUKAKOM MMMYHOCYIPECCUBHOH Tepanuy, HApUMEP, UMMYHOCYIPECCHBHYIO
TEpaNuio HE MPUMEHSIOT, €CJIM OXKHIAETCS, YTO PELHNUECHT TPAaHCIUIAHTATa SIBIISICTCS TOJEPAHTHBIM K TpaHC-
wiaHTaTy. Ecii penunueHT TpaHCIDIaHTaTa JIEMOHCTPUPYET HajJudue OMOMapKepoB HETOJEPaHTHOCTH, HMMY-
HOCYIPECCHUBHYIO TEPAIHIO MOXXHO BO30OHOBIISTH WIIH MIPOIOJDKATh Ha CTAHIAPTHOM YPOBHE.

TpaHcIuTaHTHPYEMBIH OpraH WM TKaHb MOTYT IPEACTaBISATh COOON cepiue, CepAeUYHbIH KiamnaH, JIETKOE,
MOYKY, II€YEeHb, MOMKEITYIOUHYIO JKeNe3y, KUIIEUHHK, KOXKY, KPOBEHOCHBIE COCYAbI, KOCTHBIN MO3T, CTBOJIOBBIE
KJIETKH, KOCTU WU OCTPOBKOBBIE KIIETKH.

CAR T-kneTkH 1Mo U300pETEHHIO MOXHO BBOJIUTH IOCJIE MOCTAHOBKH JMAarHO3a OTTOPXKEHUS TPaHCIIIAH-
THPYEMOT'0 OpTaHa MM TKaHH, HOcJe 4ero BBOAAT 103kl Kak CAR T-kiieTok 1mo m300peTeHnto, Tak 1 UIMMYHO-
CYIPECCOPHOTO CPEACTBA 10 TEX 0P, TOKa HE NCUE3a0T CUMIITOMBI OTTOPKCHHUS OpTaHa MM TKaHU.

B HekoTopsix BapuaHTax ocymecTBieHust CAR T-kieTkn 1o m300peTeHHI0 BBOIST MOCHIE TOCTAHOBKH JIU-
arHo3a MOBBIIICHHOTO TUTPA aHTUTEI, Mocie 4ero BBOAAT 1036l kKak CAR T-kieTok mo n300peTeHuto, Tak 1 UM-
MYHOCYIPECCOPHOTO CPEZCTBA O TE€X MO, IIOKa TUTPHI aHTUTEI HE CHIDKAIOTCS.

[peanourntensHo neyenne ¢ npumeHenneM CAR T-kieTok 1mo M300peTEHHIO MPOBOAAT HOCPEICTBOM
BBesieHHs 2 dextrBHOrO KommyectBa CAR T-KII€TOK 110 H300pETEHUIO MAIUEHTY.

CAR T-KJIeTKH IO HACTOSIIEMY M300pETEHHIO MOXHO BBOJWTH OTJEIBHO WJIM B COCTaBe (hapMaleBTHYC-
CKOW KOMIO3HUIMK B KOMOWHAIMY C pa30aBUTEISIMH W/WITU IPYTUMH KOMIIOHEHTAMH, TaKUMH Kak IL-2 i npy-
THe IUTOKHMHBI W TOMYJISIIMU KJICTOK. B KpaTkoMm m3nokeHHH, GpapMareBTHUECKHe KOMITO3HIMH MO HacTOs-
meMy M300pETeHNIO MOTYT BKIIIOYATh HMOIYJSLUH KIETOK-MHIIEHEH, KaK OITMCAHO B HACTOSIIEM JOKYMEHTE, B
KOMOHMHAIIMU C OJHUM WJIM HECKOJIBKUMH (papMarieBTUIECKH WIH (PU3HOIOTHIECKH MPUEMIIEMBIMU HOCUTEIISIMH,
pa30aBUTEISIMH HJIM 3KCIUIHEHTaMH. Takue KOMIIO3UIMU MOTYT COAepKaTh Oy(epsl, TaKiue Kak HEHTpanbHBIH
3a0ydepeHHbIil GU3HONOTHYECKUN pacTBOp, GocdaTtHo-coneBor Oydep W T.I.; YrIIeBOABI, TaKHEe KakK TIIOKO3a,
MaHHO3a, Caxapo3a WM AEKCTPaHbl, MAHHWUT; OCIIKH; MOJMIENTHIB WIM aMUHOKHCIOTHI, TAKME KaK TIIHLUH;
AHTHOKCHUJIAHTBI; XEIATUPYIOIINE CpeAcTBa, Takue kak D/ITA miu rIyTaTHOH; BCIIOMOTaTeNIbHBIE CpeACTBa (Ha-
IpUMep, THAPOKCUA ATIOMUHMSA); W KOHCEpBaHTH. KOMIO3WIMK 1O HACTOSIIEMY H300pPETEHHIO MPEANOYTH-
TEJIBHO COCTAaBIISAIOT IJI1 BHYTPUBEHHOI'O BBEACHUS.

dapmarneBTHYECKHE KOMIIO3UIIMH 110 HACTOSAIIEMY U300PETEHHIO MOXKHO BBOJUTH CIIOCOOOM, ITOJIXOISIIIM
JUISL TIOJUIEXKAIIETo JICUCHNIO (WM IpeloTBpalieHnio) 3aboneBanusi. KoianyecTBo 1 4acToTa BBEACHHS IOJDKHA
OTIPEIEIATECS. TAKUMH (DAKTOpaMH KaK COCTOSHHE TAaleHTa M THII M TSHKECTh 3a00JIEBaHUS MAIMEHTa, XOTA
HOAXOMAAIINE J03bI MOXKHO ONPEAEIITh NOCPEACTBOM KIMHUUECKUX UCTIBITAHUI.

Korma ykaseiBaroT "3¢(heKTHBHOE KOTMYECTBO", TOYHOE KOJUYECTBO KOMITO3HIIUN TI0 HACTOSIIEMY H30-
OpeTeHunIo, MOIEeXKAIINX BBEACHHUIO, MOXKET ONPEIEIISITHCS BPAa4OM C YUECTOM WHIUBHIYAIbHBIX PAa3IHIUN B BO3-
pacte, Bece, TUTPE aHTUTET M COCTOSIHUS ManueHTa (MHAMBHAYyMa). Kak mpaBmiio, MOKHO yTBEpXKIaTb, UTO
(hapManeBTHIECKYI0O KOMIIO3UIMIO, COJEPKAILyt0 T-KIETKH, ONMHCHIBAEMbIE B HACTOAIIEM JOKYMEHTE, MOXHO
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BBOIUTH B 03¢ oT 10* 10 10° kietox/kr Maccsr TeJa, NPEANOYTUTEIBHO OT 10° mo 10° KIeToK/Kr Macchl Tena,
BKITIOYAsi BCE MPOMEKYTOYHBIC 3HAYCHUS B MpeAesiax d3THX nuamna3oHoB. Kommosuiun T-KIETOK B 3THUX I03aX
TaK)Ke MOXXHO BBOJHMTH MHOTOKpATHO. KiIeTKH MO>KHO BBOJIUTH TIOCPEICTBOM CHOCO00B HH(Y3UH, 0OIIEHU3BECT-
HBIX B UMMYyHOTepanuu (cM., HanpuMmep, Rosenberg et al., New Eng. J. of Med. 319: 1676, 1988). OntumanbHbie
JIO3BI U CXEMBI JICUCHHA JJIs1 KOHKPETHOTO MAIlMeHTa MOTYT JIETKO ONPEAeAThCS CIeNHANINCTaMH B JaHHOHW 00-
JIACTH MEIUIMHBI TIOCPEICTBOM MOHHTOPHHTA IMAIIEHTa Ha NMPH3HAKH 3a00JIeBaHUS W W3MEHEHHS JICUCHHS Ha
OCHOBE 3TOTO.

B ompeneneHHBIX BapHaHTaX OCYIICCTBICHUS MOKET BO3SHHKATH HEOOXOAMMOCTH OCTaBIATH aKTHBUPO-
BaHHbIC T-KICTKM MHAMBHIYYMY, a 3aTeM 3a0UpaTh KpoBb (WU MPOBOAMTH adepe3), aKTHBHPOBATEH COJCpHKA-
mmecs B Hell T-KJISTKHU MO HACTOSIIEMY H300pPETEHUIO U MIPOBOUTH PEUH(Y3UIO ITUX AKTUBUPOBAHHEBIX H ITOJI-
BEPTIIUXCS IKCIMAHCUH T-KJICTOK MAalUEHTY. DTOT CIIOCOO MOXKHO MPUMEHATH MHOTO pa3 KaXKIble HECKOJBKO
Helesb. B oIlpeenicHHbIX BapuaHTaX OCYINECTBICHHS T-KIIETKU MOXKHO aKTHBHPOBATh B 0Opasiie KpoBH 00be-
moMm ot 10 10 400 cM’. B ompe/ieieHHBIX BAPHAHTAX OCYIIECTBICHNs T-KIETKH aKTUBUPYIOT B 00pa3tax KpOBH
oosemom 20, 30, 40, 50, 60, 70, 80, 90 wiu 100 cM’. Be3 skenmanus GbITh CBI3aHHBIM KaKOH-ITHGO0 KOHKPETHOM
TEeOopHeH, dTOT MPOTOKOJ C IPUMEHEHHUEM TTOBTOPHBIX 3a00pOB/peMH(PY3UI KPOBH MOKHO TIPUMEHATH ISl 0TOO-
pa omnpeneneHHbIX Momysuil T-Ki1eTok.

Benenne HHINBHAYYMY KOMIO3HIIMK MOYKHO ITPOBOIUTH JIFOOBIM IOAXOISIIAM CIIOCOOOM, BKIIFOYAst ad-
PO30JIBHYIO HHTAISINIO, HHBCKIIHIO, IPHEM BHYTPb, IIEPEINBAHNEC KPOBH, IMIUIAHTAIIMIO WM TPAHCIUIAHTAIIHIO.
Komnosuiny, onuceiBaeMble B HACTOAIIEM JOKYMEHTE, MOKHO BBOJAWTH MAIMEHTY MOIKOKHO, HHTPAAECPMAalIb-
HO, BHYTPHOITYXOJIEBBIM BBEJICHHEM, BHYTPHY3JIOBHIM BBEACHHEM, BHYTPHMO3TOBBIM BBEICHHEM, BHYTPHUMBI-
IICYHO, MTOCPEACTBOM BHYTPUBCHHOH (B/B) MHBCKIIUH WIM WHTPANCPUTOHCATHHO. B OTHOM W3 BapHaHTOB OCY-
IIECTBJICHUS KOMIO3HUIUHU T-KJIETOK 10 HACTOSAIIEMY M300pPETCHUIO BBOIAT MAIUCHTY MOCPEICTBOM HHTPAJICP-
MaJIbHOW WJIM TIOJKOXKHOH MHBEKIUH. B ApyroM BapuaHTE OCYIICCTBICHHUS KOMIO3HIUU T-KJIETOK IO HACTOS-
IeMy H300pETCHUIO MPEIIOYTHTEIIHHO BBOJST MOCPEACTBOM B/B MHBEKIUH. Kommosuruu T-KIETOK MOXKHO
UHBCIUPOBATH HETMIOCPEACTBEHHO BHYTPh OIYXOIH, TUM(OY3Jia I MECTa HHPCKIHH.

B ompeneneHHBIX BapHaHTaX HACTOSIIETO M300pETEHHS KICTKH, aKTHBHPOBAHHBIC M ITOJBEPTIIIHECS IKC-
MAHCHH C MIPIMEHEHNEM CIIOCO00B, ONMCHIBAEMBIX B HACTOSIIEM JOKYMEHTE, MU APYTUX M3BECTHBIX B TaHHON
o0acTu crtoco6oB, B KOTOPHIX T-KIETKH MOJABEPTraroTCs IKCIIAHCHH JI0 JOCTIKEHHS TePaeBTHUECKUX YPOBHEH,
BBOJIAT TIALIMCHTY B COUETAHMU C (HAIPUMeEp, 1O, OJHOBPEMEHHO FUIH ITOCIIE) TFOOBIM KOJIHYECTBOM IMOIXOIAIIIX
CHoco0OB JIEUCHHS, BKIIOYAIOMINX B KA4eCTBE HEOTPAHHYMBAIOMINX MIPHMEPOB JICYCHHE CPEICTBAMH, TaKUMHU
KaK MPOTHBOBHPYCHAS Tepanus, MUA0GoBUp W WHTepleiknH-2, [lutapabun (Takke m3BecTHBIH kKak ARA-C)
W HATaTu3yMal [UIs MAIUCHTOB C PACCESHHBIM CKJICPO30M MIIH d(anu3ymMad Ui MAIMeHTOB ¢ MICOPHA30M WU
JPYTHE CIIOCOOBI JICYCHHUS ISl MAIMEHTOB C MPOTPECCUPYIONICH MYIbTU(POKATBHON JichikodHIeanonaTiuen. B
JIOTIOTHUTEIBHBIX BapHAHTaX OCYHICCTBICHUS T-KIIETKU MO M300PETCHHIO MOKHO UCIIONB30BaTh B KOMOMHAIMH
C XUMHOTEpanue, paauanuel, IMMYHOCYIIPECCHPYIOIUME CPEICTBAMH, TAKUMH KaK LUKIOCIOPHH, a3aTHO-
NpYH, MeTOTpeKcat, Mukoernonat u FK506, aHTuTenaMu Wit APYriMHA KMMYHOICCTPYKTHBHBIMU CPEICTBAMU,
takumu kak CAM PATH, anrurena k CD3 win npyrue Tepanuy ¢ IpUMEHEHNEeM aHTUTE, IUTOKCHH, (irynapa-
6uH, nukmocnopud, FK506, pamamunina, MukogeHooBas kuciaora, crepouabl, FR901228, nutokuHsl 1 00Ty-
qeHHe. DTU JICKapCTBEHHBIE CPEICTBA MHTHOMPYIOT KalbIUii-3aBUCUMYIO (ocdaTasy KaJbIIHHEBPUH (IIUKIIOC-
nopuH 1 FK506) mnn narunbupyrot kuHazy p70S6, koTopas UTpaeT BaXKHYIO pOJIb B HHIYIIMPOBAHHBIX (haKkTOpa-
MH pOCTa MOJEKYJSpHBIX Kackamax (panmamunun) (Liu et al., Cell 66:807-815, 1991; Henderson et al., Immun.
73:316-321, 1991; Bierer et al., Curr. Opin. Immun. 5:763-773, 1993). B 10moJHUTEILHOM BapHaHTE OCYIIECT-
BJICHUS KJICTOYHBIC KOMIIO3HIIMU TI0 HACTOSIIEMY M300PETCHUIO BBOISAT MAIMCHTY B COYCTAHUU C (HAIIpUMED,
JI0, OJTHOBPEMEHHO WM TOCJIC) TPAHCIUIAHTAIMEH KOCTHOTO MO3ra, paspymaromeil T-KIeTKu Tepanuei ¢ npu-
MEHCHHEM JTHOO0 CPEIICTB XMMHOTEPAIHH, TAKUX Kak (IyaapaOuH, Hapy»KHas AUCTAHIIMOHHAS JTy4eBas Teparus
(XRT), muxnodochamua, mmodo antuten, takux kak OKT3 mim KOMITAC. B npyrom BapuaHnTe ocymiecTBICHHS
KJICTOYHBIC KOMITO3UIIUH [0 HACTOSIIEMY H300PETCHUIO BBOJIAT MOCTIC pa3pyIlaromiel B-kiIeTku Tepanuu, Takon
Kak Tepamnus ¢ MIPUMEHEHHEM CPEeJNCTB, B3auMmoaeicTeyromux ¢ CD20, nanpumep, Putykcana. Hampuwmep, B oa-
HOM W3 BapHAHTOB OCYIICCTBICHUS WHANBHUIAYYMBI MOTYT TIOJBEPIaThCS CTAHAAPTHOMY JICUCHHIO C IPHAMEHEHH-
€M BBICOKOJIO3HOW XMMHOTEPAIINU TIOCIIe TPAHCIUIAHTAIIUU CTBOJIOBBIX KJIETOK mepudeprueckoi Kposu. B ompe-
JIEICHHBIX BapHaHTaX OCYIIECTBICHUS IIOCIIC TPAHCIUIAHTAIMH MHIUBUAYYMBI MOJIYYar0T MH(Y3HUIO HOIBEPT-
MIUXCSI KCIIAHCHHA UMMYHHBIX KJIETOK IO HACTOAIIEMY HM300peTeHNI0. B TOMOTHNTETFHOM BapHaHTe OCYIIECTB-
JICHHS TIOJBEPIIIIHECS YKCIIAHCHH KJIETKU BBOJST JI0 MM TIOCIIE OIIEPAITHH.

J103BI TIpUBEACHHBIX BBIMIE CPEICTB, IOUICXKAIIUE TOCTABKE MAIEHTY, BapbUPYIOT B 3aBHCHUMOCTH OT
KOHKPETHOTO THIa COCTOSHUS, MOAJIKAILETO JICUCHHUIO, U peluIueHTa jJeuenus. OnpeaeneHue 103 17 BBee-
HUS YEIOBEKY MOYKHO TPOBOIMTH COTVIACHO MPUHSATHIM B JaHHOW oOmactu cnocobam. Hampumep, mosa s
KSMITAC, kak mpaBmiio, HaXOIUTCS B Tuamna3one ot 1 mo npubnmsurenbHo 100 Mr uis B3pocioro malueHTa u,
KaK MPaBHJIO, BBOJIUTCS €XKEIHEBHO B TeueHHE oT 1 10 30 cyrok. [IpenmoyTurenbHas CyToUHas 103a COCTABISCT
ot 1 10 10 Mr B CYTKH, XOTSI B HEKOTOPBIX CIy4asx MOXKHO HCIOJIb30BaTh 0OJEe BHICOKHE 03Bl 10 40 MT B Cy-
TkH (onrcano B mateHte CIIIA Ne 6120766).

JKcnepuMeHTAIbHbIE PUMeEPHI
N3obpeTenne namee OMUCAHO JAETATBHO MOCPEICTBOM CCBUIKHM Ha CIEAYIOIIHE 3KCIIEPHUMEHTAIBHBIC TPH-
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Mepbl. DTH NPUMEpPHI MPUBEICHBl UCKIIIOUYNTEIBHO C WINTIOCTPATHBHBIMY 1IETSIMUA M HE TpeJHa3HaueHbI JJIs Or-
paHUYEHMs, €CIIM He yKa3aHO MHave. TakuM oOpa3oM, n300peTeHre He JOJDKHO paccMaTpHBaThCsl Kak OTpaHH-
YEHHOE MPUBEICHHBIMHU HIDKE MPUMEPaMH, a JOJDKHO pacCMaTpUBAThCS KakK BKIIOYArOIIee JTI00kIe U Bce BapHa-
AW, SBITIOIIHECS Pe3yIbTaTOM MU H300pETeHNS, IPUBEICHHON B HACTOAIIEM JOKYMEHTE.

be3 manpHEWIUX ONMMCAaHWH IMOJIAraroT, YTO CIICIHATUCTH B JAHHOW OOJIACTH MOTYT, UCIOJNBL3Ys TpHUBE-
JICHHOE BHIIIE OMICAHNE W NPUBEACHHBIC HIDKE WIUTIOCTPATHUBHBIC IIPHMEPHI, ITOTyYaTh W MPUMEHSATh COeINHE-
HUS 110 HACTOSAIIEMY M300PETEHHIO W MIPUMEHSTH NPHUBEICHHBIE CIIOCOOb!. [IprBeeHHbIE HIKE IEMOHCTpAIIH-
OHHBIC NIPUMEPHI, TAKUM 00pa30M, CIeHU(PUIECKH yKa3BIBAIOT HAa MPEANOYTHTEIBHBIC BAPHAHTHI OCYIIIECTBIIC-
HUSL HACTOSIIIIETO M300pETEHMsI M HE JIOJDKHBI PACCMaTPUBATHCS KaK OrPaHUYMBAIOLINE OCTAILHBIC YacTH OIKCa-
HUS U300pETEHMS.

IMpumep 1. T-kneTkH, SKCHpecCUPYIOLINE XUMEPHbBIE PELENTOPhI, HCTOIAI0T HOpPMalbHblEe B-KieTkn u
CTUMYJIMPYIOT TOJIEPAHTHOCTb.

PesynbTathl, onricaHHble B HACTOSIIEM JOKYMEHTE, YKa3bIBatOT Ha TO, uTo KiIeTku CART19 coxpansiorcs
U 00eCIeUnBaIOT TeparneBTHYeCKni d(¢GeKT y manueHTa B TEUeHHWE 10 MeHblied mepe 18 mecsues. ['enHo-
WHKeHepHbIe T-KIIeTKH, MOoABEprIIrecs 0oIee 4eM THICAYCKPATHON SKCHAHCHH in Vivo, TPaHCIIOPTHPOBAJIHCH B
KOCTHBIM MO3T' ¥ TIPOJOJDKAIN IKCIpeccHpoBaTh (yHKnHoHaIbHEIE CAR Ha BBICOKHX YpPOBHSAX B TEUEHHE IO
MeHbIe Mepe 6 mecsmeB. B cpeanem kaxmas BBeneHHas CAR+ T-xiieTka yHWUYTOXKajga MO MEHbBIIEH Mepe
1000 xneroxk CLL. Criennuunsnii kK CD19 uMMyHHBINH OTBET HaOIIOIANICS B KPOBH M KOCTHOM MO3T€ M COIIPO-
BOXKIIAJICSI TIOJTHOM peMHCCHEH y ABYX M3 TpeX MamueHToB. YacTh KiIeTOK coxpansnachk B Buge CAR+ T-kieTok
MaMSTH, 9TO YKa3bIBaeT Ha MOTEHNHWAN 3Toro He orpannmdeHHoro MHC monxona msa a¢¢extuBHOrO stedeHus B-
KJIETOYHBIX 3JI0Ka4€CTBEHHBIX HOBOOOPa30BaHHH.

Hioke onmcansl MaTepuaibl M CIIOCOOBI, HCIOIB30BAHHBIE B 3THX IKCIICPUMEHTAX.

Marepuasl 1 CIIoCOoOBI.

Ju3aita npoTokona.

Knuanueckoe ncnbrranne (NCT01029366) npoBoamnu, kak ormmcano B PCT/US11/64191, xoTopslid mo-
HOCTBIO BKJIIOUEH B HACTOSIINN TOKYMEHT B KA4ECTBE CCHUIKH.

ITonyuenue BexTOpa.

Tpancren CD19-BB-z (GeMCRIS 0607-793) pa3pabaTsiBasii 1 KOHCTpYHpOBaJH, kak onucano (Milone et
al., 2009, Mol Ther. 17: 1453-1464). JIeHTUBHPYCHBIN BEKTOP TOIYJaId COTIACHO TEKYIIMM MpaBUIaM OpTaHU-
3ali{ TPOU3BOJACTBA M KOHTPOJIS KauecTBa JICKAPCTBEHHBIX CPEACTB MOCPEICTBOM CIIOCO0a C MPHUMEHEHHEM
Tpex iazmua B Lentigen Corporation, kak onucano (Zufferey et al., 1997, Nature biotechnol 15:871-875).

INomyuyenne knerounoro npoxykra CART19.

Crioco0b!I mosrydeHust T-KIETOK ¢ NPUMEHEHHEM IapaMarHUTHBIX MOJMCTHPOJIOBBIX T'PaHYJ, MOKPHITHIX
MOHOKJIOHaJIbHBIMU aHTHTeNaMu K CD3 u CD28, onucanst (Laport et al., 2003, Blood 102: 2004-2 013). Jlentn-
BUPYCHYIO TPaHCIYKIHWIO ITPOBOAMIH, Kak onucano (Levine et al., 2006, Proc Natl Acad Sci USA 103: 17372-
17377).

Hioke onmcansl pe3yabTaThl SKCIIEPUMEHTOB.

Okcmancus in vivo u coxpanenne CART19 u TpanciopTupoBKa B KOCTHBIN MO3T.

CAR+ T-kietku, moaseprinmecs dkcrmancun ¢ npuMmenenneM CD3/CD28 rpaHyn M 9KCHpecCHPYIOIUe
CUTHAIBHBIA noMeH 4-1BB, cuntaroT ycoepmencTBoBanneM CAR, mumiennbix 4-1BB. bein mpoBenen ananmms
nocpeacTBoM konmdectBeHHOU [TIP mst obecriedenus oTcnexuBanus komudectsa kietok CART19 B kpoBu u
KOCTHOM MO3re. Y BceX MaleHToB HaOmoaanack sxkcnancus u coxpaneane CART19-kneTok B KpOBU B TeUECHHUE
10 MEHBIIEH Mepe 6 MecsIeB, kKak moka3ano Ha ¢ur. 1A u 1C. Hano ormeruts, uto y naumentoB UPN 01 u
UPN 03 na6mopanacs 1000-10000-kpatnas skcniancuss CAR+ T-KkIeTOK B KPOBH B TEUCHHE MEPBBIX MECSLECB
nocsie nHpy3un. Camble BHICOKHE YPOBHH HKCIIAHCHU COBIAJAJH C TOSBICHUEM MOCTHH(Y3HOHHBIX KIMHUYE-
ckux cumnTomoB y naruenta UPN 01 (cytku 15) u manmenta UPN 03 (cytku 23). Kpome Toro, mocie Hagaib-
HOTO pacmaja, KOTOPbI MOXHO MOJENHUPOBATh C MPUMEHEHUEM KHHETUKHU NEepBOro mnopsaka, yposHu CART19
T-knerok crabMIM3UpOBaNINCH y Beex 3 marueHToB uepe3 90-180 cyrok nocie nadys3un. BaxxHo oTMeTnTh, 4TO
CART19 T-xieTkn Takke TPaHCTIOPTHPOBAIMCH B KOCTHBIM MO3T Y BCEX MAIMEHTOB, XOTS U Ha YPOBHX, B 5-10
pa3 Ooyiee HU3KUX, YeM YPOBHH, KOTOPBIC HAOIIOAAINCH B KPOBH, Kak moka3aHo Ha ¢wur. oT 1D mo 1F. ¥ nmamm-
entoB UPN 01 1 03 HabI0maICs THHEHHO-TOrapudMIUECKHii pacag B KOCTHOM MO3Te, ¢ ncue3HoBenueM T/,
B TEUEHHE OKOJIO 35 CYTOK.

[IponoHTHpOBaHHas SKCIIpecCcHs U 0Opa3oBaHue MOMy sy kietok namsatd CART19 B kposwu.

OcnHogHoii Boripoc B CAR-omocpe1oBaHHOM HIMMYHOTEPAITHH 37I0KaYeCTBEHHBIX OITyXOJeH 3aKifodacTcs B
TOM, MOXKET JIN ONITUMU3UPOBAaHHAsI 00pabOTKa KJIIETOK W MPUMEHEHHE KOCTUMYJIHUPYIOIIHUX JTOMEHOB yIYYIIUTh
BBDKMBAaEMOCTh TEHETHUECKH MOJU(UIMPOBaHHBIX T-KiIeTOK M obecneunts obpasoBanne CAR+ T-knerox ma-
MSTH y nanueHTtos. [Ipensiaymmue uccieroBanust He POAEMOHCTPHPOBAN YCTOMYMBOH SKCIIAHCHH, TTPOIOJIKHU-
TeNbHOH BhDKHMBaeMocTH W/miu skcnpeccun CAR Ha T-knerkax mocne mnHoy3un (Kershaw et al., 2006, Clin
Cancer Res 12:6106-6115; Lamers et al., 2006, J Clin Oncol 24:¢20-¢22; Till et al., 2008, Blood, 112, 2261-
2271; Savoldo et al., 2011, J Clin Invest doi: 10.1172/JCI461 10). Ananu3 oOpa3ioB U3 KPOBU B KOCTHOTO MO3Ta
gepe3 169 cyroxk mocne WHPY3WMH TOCPEACTBOM MPOTOYHON IHUTOMETpuU mokazan Hammaue CARI9-
skcnpeccupytomux kinetok y UPN 03 (¢wur. 2A u 2B) u orcyrcTBHe B-KiteTok, kak nokasano Ha ¢ur. 2A. Hyx-
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HO OTMETHTb, YTO MOCPEACTBOM aHajIM3a ¢ MpUMeHeHHeM KosmuecTBeHHOH [IL[P y Bcex Tpex manneHToB OblIH
obHapyxeHsl coxpanstomuecs CAR+ knetkn yepe3 4 Mecsina U Ooiblle, Kak Moka3zaHo Ha ¢ur. 1 u ¢ur. 4.
Bcerpegaemocts CAR+ KI€TOK in Vivo, TIOJICYUTaHHAS TIOCPEACTBOM MTPOTOYHOMN ITUTOMETPHH, OJU3KO COOTBET-
CTBOBAJIa 3HAYCHUM, TIOJydeHHBIM mocpencTBoM TP mis tpancrena CART19. BaxxHo 0TMETHTS, UTO y MAIH-
eata UPN 03 tompko CD3+ xnerku sxcnpeccupoBanu CAR19, nockonsky CAR19+ kneTkn He oOHapy»KuBa-
much B CD16- i CD14-11o10XUTeNBHBIX CYONOMyIISIIKSX, Kak mokazano Ha gur. 2A. Oxcnpeccus CAR taxoke
OpuTa 00HapykeHa Ha oBepxHOCcTH 4,2% T-knetok B kpoBu nmanueHta UPN 01 gepes 71 cyTku nocne uHQy3Hy,
KaK IoKa3aHo Ha Qwur. 5.

3areM MOJIMXPOMATHYECKYIO IPOTOYHYIO IUTOMETPHIO HCTIOJIb30BAIH AJIS TPOBEJICHNUS IETaIBHOTO aHaJIH-
3a JUIs JaNbHeHIIero u3y4eHus skcnpeccu, ¢penoruna u ¢pynknuii CART19 knerok y UPN 03 ¢ npumeneHnem
antu-CAR manonumuunsix antutell (MDA-647) u ctpaTerun refiTupoBanusi, moka3aHHo Ha ¢ur. 6. Habmoma-
JIM 3aMETHBIE PA3JINYUs B SKCIIPECCUH MapKkepoB naMatu u aktuBanuu CD8+ u CD4+-kineTkaMu Ha OCHOBE JKC-
npeccunt CAR19. Uepes 56 cyrok CART19 CD8+ kieTku 1eMOHCTPUPOBAIH NPEHUMYIIECTBEHHO Y QEKTOPHBIH
¢enorun namsatu (CCR7-CD27-CD28-), cOOTBETCTBYIONIIMHA MPOAOIDKUTEIBHON W YCTOWYHBOW SKCIO3UINU K
aHTUTeHy, Kak moka3aHo Ha ¢ur. 2C. Hamporus, CAR-orpumarensasie CD8+ KIeTKH COCTOSIIN U3 cMecH d(-
(heKTOPHBIX M IEHTPATBHBIX KIETOK MaMATH, ¢ 3kcpeccueit CCR7 B cyOmOmMy sy KIETOK M 3HAYATEIEHBIMU
konmmuecTBaMu Bo (pakimusax CD27+/CD28- u CD27+/CD28+. B T0 Bpems kak CARTI9 u CAR-
OTpHUIaTENIbHBIC TIOMYJBIIAKA KIETOK B 3HAYMTENBHON cTeneHu skcnpeccupoBamm CD57, ata Mojiekyna KodKc-
npeccupoBasiack onuHakoBo ¢ PD-1 B CART19 kieTkax, 4To MPEINoNOKATETBHO OTPAKAET JUIMHHYIO PETUTHKa-
THBHYIO UCTOPHIO 3TUX KiIeToK. B oTimmune or CAR-otpunaTensHo# nomysmun kietok, Bcss CART19 CD8+
nonyisinust Obuta snmreHa skcnpeccun CD25 m CD127. Ha 168 cytku, B To BpeMst Kak (pEHOTHIT NOMYJISALUH
CAR-oTpHIaTebHBIX KIETOK OCTaBajCs TaKUM K€, Kak B 0Opasie, B3AToM Ha 56 cytkw, nomyisiuust CART19
CTaJia Co/IepKaTh HEOOJIBIIYIO MOMYIISILIUIO C MPU3HAKAMH IIEHTPAIBHBIX KJICTOK MaMsTH, 3aMETHON SKCIpeccuer
CCR7, Gonee BbicokuMu ypoBusimMu CD27 u CD28, a rtaxke CAR+ knerkamu, koropele Obutn PD-1-
orpunarensHeiMu, CD57-otpunatensHsiMu 1 CD127-m010KUTENBHBIMU.

B xommaptmente CD4+ Ha 56 cytku CART19 kimeTkn xapakTepru30BaIlCh PABHOMEPHBIM OTCYTCTBHEM
CCR7 u nomunupoBanneM CD27+/CD28+/PD-1+ kieTok, pacnpeeneHHbIx o komnaprmentam CD57+ u -, u
CYIIIECTBEHHO BaXXHBIM OTCyTCcTBHEM dkcnpeccuu CD25 u CD127, xak nmoka3ano Ha ¢ur. 2B. Hampotus, CAR-
OTpHUIaTENIbHBIE KJIETKH B 3TOT MOMEHT BpeMeHHU ObLIN TeTepOoreHHbl B oTHOomeHnH sKkcnpeccun CCR7, CD27 u
PD-1, skcnipeccupoBain CD127, a taxke comeprxanu 60mbmryto nomyssmuto CD25+/CD127- (moTeHmanbHbIe
perymsropubie T-xinerkn). Ha 169 cytku, B To Bpems kak skcnpeccuss CD28 ocraBanach CTaOMIBHO TOJIOXKH-
tenbHO Bo Bcex CAR+CD4+-knerkax, ¢ppakunss CART19 CD4+-knerok npuobpena GeHOTHUN LEHTPAILHOM
namsit ¢ skcnpeccueid CCR7, Oojiee BHICOKMM MPOLEHTHBIM conepkanreM CD27-knerok, nosisinenuem PD-1-
OTpHIIATEILHOW CyOmomynsuu u mosieieHrueM skcnpeccun CD127. CAR-oTpunaTenbHbIC KIETKA OCTABAIKCH B
3HAYUTEIHHON CTETIEHH COOTBETCTBYIOIIMMY MX SKBHBAJICHTAM, B3STHIM Ha 56 CYTKH, 32 UCKIIIOUCHUEM CHIXKE-
HUs dKcripeccun CD27 1 cHIXeHUs! poueHTHoro coxepxanust CD25+/CD127-kneTok.

CART19 xieTkn MOTYT COXpaHsTh d3QPeKTopHYI0 QyHKIHNIO 1ocie 6 MeCsIEeB B KPOBH.

B nomonHeHne K HEMPOIOKUTEIEHOMY COXPAHEHHIO W HEIOCTATOYHOM mponmdepanuy in vivo, orpaHu-
YeHUEeM TIpeAbIayIuX nccienoBanuii ¢ npumeHenrneM CAR+ T-kieTok Oblia ObICTpast motepst GyHKITHOHATHHOU
aKTHBHOCTH BBEJICHHBIX T-KJIETOK in vivo. Beicokmit ypoBeHb BebKHBaeMocTH CART19 KkiteTok ¥ MOBEPXHOCT-
HoWt 3xcnipeccun Monekynsl CAR19 y manmentoB UPN 01 u 03 mpegocTaBuiIn BO3MOKHOCTh HETIOCPEACTBEHHO
npoaHanm3upoBaTh aHTH-CD19-cnierudnanbie G dexTopHble GYHKIINN B KIETKaX, BOCCTAHOBICHHBIX U3 KPHO-
KOHCEpBUPOBaHHEIX 00pa3ioB nepudepuueckoii kpou. PBMC ot nanmenta UPN 03 Kyi1bTHBHpOBaHM C KIET-
KaMH-MHIIEHSIMH, KOTOPBIE OBUTH JINOO TOJIOKHUTENBHBIMH, MO0 OTPUIATENLHBIMHU 110 3Kcnpeccun CD19 (¢uwr.
2D). Ycroituusas CD19-cneunduunas s¢dexropuas gpyakuust CART19 T-kierok Obu1a MpoieMOHCTpUPOBaHa
MOCPENCTBOM crieuduyaHoi nerpanynsiun npotus CD19-monoxurensHbiX, HO He CD19-0TpUIiaTenbHBIX KiTe-
TOK-MUILIEHEH, YTO OLEHUBAIM MO MOBEpXHOCTHOM 3kcnpeccun CD107a. HyXHO OTMETHUTB, YTO SKCIIO3ULIUSA
nonyisinun CART19 k CD19-noi0XuTeIbHBIM MUIICHSIM HHIYLMPOBaJa OBICTPYIO0 WHTEPHAIM3AIMIO TTOBEPX-
HoctHOTO CAR-19, Kak mokazano Ha ¢ur. 6 s moBepxHocTHOU dKcnpeccun CAR19 B Tex xe 3 dexTopHbIX
KJIETKaX MpPY CTAHJAPTHOM OKPAIIMBAHUH JJIS IPOTOYHOW UTOMETpUH. Hanmmane KOCTUMYITHPYIONIIX MOJIEKYJT
Ha KJICTKaX-MHIICHAX He OBUTO HEOOXOMUMBIM s 3amycka faerpanyismun CART19 ki1eTok, HOCKONBKY JTHHUS
NALM-6 e skcnpeccupyer CD80 mimm CD86 (Brentjens et al., 2007, Clin Cancer Res 13:5426-5435). Dddek-
TopHas GyHKIMSA OblJIa BEIpakKeHa Ha 56 CyTKH mocie HHPY3UH U coXpaHsuiach Ha 169 cyTku. Ycroiuusas 3¢-
tdexropras pynknus CAR+ m CAR-T-kieTok Takke ObUTa IPOJEMOHCTPHPOBAHA MOCPEICTBOM (HapMaKOJIOTH-
YEeCKOW CTUMYIISLIUH.

Knunnueckas aktuBHoct CART19 kieTok.

Hu y ogHOro M3 manueHToB He OBUIO OOHAPY)KEHO HUKAKUX 3HAYUTENBHBIX TOKCHYECKHX 3()(EKTOB B Te-
YEeHUE YEThIpeX CYTOK Iociie MH(QY3HMH, HE CUMTasi BPEMEHHBIX (DeOpHIbHBIX peakiuid. OmHAaKoO 3aTeM y Bcex
MalMeHTOB Pa3BIIINCh 3HAYUTENLHbIE KIIMHUYECKHE U 1JabopaTopHbIe TOKCHUECKHE APQEKTH B IEPHOI MEXKTY 7
u 21 cyTkaMu mocie nepBoi HHPY3uH. DTH TOKCHYecKHe d(PGEKTH ObLIIM KPAaTKOBPEMEHHBIMH M OOpPaTUMBIMH.
W3 Tpex mamueHToB, MOTYYaBIINX JICUCHNE HAa CETONHSIMIHUI eHb, y 2 HAOMIOAAJCS MOJHBINA OTBET, a y 1 Ha-
OJIro/1aJIcsl YaCTHUYHBIN OTBET uepe3 >6 MecsiieB nocie nHpy3uun CART19, cormacHo CTaHIAPTHBIM KPUTEPHUSIM
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(Hallek et al., 2008, Blood 111:5446). [Ietanu ucropuu 0one3HU (aHAMHE3) M OTBET HA JICYCHHE JIJIS KaXKIOTO
MaIeHTa MoKa3aHel Ha ¢ur. 7.

Bxparue, y manpenta UPN 01 pazBuics GeOpriibHBIN CHHIPOM C APOKBIO M BPEMEHHOW THIIEPTEH3UEH,
Havapmuiics depe3 10 cyTok nmocne nHdy3uu. JImxopasaka mpoaoKaiach B TeUeHHE MPUOIU3UTENBHO 2 HEIelh
1 3aTeM 3aKOHYHJIACH; MTOCIIE 3TOTO Y TMAallMeHTa He HaOII01al0Ch HUKAaKUX CHCTEMHBIX CHMIITOMOB. Y TTaIllMeHTa
pa3BwiICs OBICTPBIM M TOJTHBIA OTBET, Kak Mmoka3zaHo Ha ¢ur. 3. Yepes 1-6 MecsieB mociie HHPY3UH IPOTOTHAS
IIUTOMETPHS HEe TPOJEMOHCTpUpOBaa IUpKyaupyromux kiretok CLL B kpoBu. KoctHbrit Mmo3r uepe3 1, 3 u 6
MecsteB mocie nHPy3un CART19 kimeTok mpoaeMOHCTPHPOBAT YCTOMYHUBOE OTCYTCTBHE JTUM(OIIUTAPHOTO HH-
¢unbTpara, Kak NOKa3aHO MOCPEACTBOM MOP(OIIOrHYECKOro aHamu3a ¥ MPOTOYHOH HUTOMETPUH, KaK ITOKa3aHo
Ha ¢ur. 3B. Cpesst KT uepes 1 un 3 mecsues nocie nHQy3UH MpoIeMOHCTPUPOBAIN NCUE3HOBEHUE aJICHOTIATHH,
Kak nokaszaHo Ha ¢ur. 3C. IloysHast peMuccHs Ha MOMEHT HallCaHHS JaHHOTO M300peTeHHs HalOiro1anach B Te-
yeHue 10+ mecsues.

Mamment UPN 02 nomyyan 2 nukia OeHIaMyCcTHHA ¢ pUTyKCHMaOOM, 4TO IPHUBENO K CTaOMIBHOMY 3a00-
JIeBaHMIO, KaK Moka3aHo Ha ¢ur. 3A. [launeHTt momaydmi TpeThio 103y OCHIaMyCTHHA B KauecTBE UCTOLIAIOIICH
muMmbonuThl XuMuoTepanuu nepen nHpysueir CART19 T-kierok. Y manueHTa pa3BWIACh JTUXOpaaKa, TOCTH-
ratorias 40°C, npoxb U OJBIIIKA, 9TO MOTPEOOBANIO KPYTIIOCYTOYHON TOCIIATAIM3AIMY Ha 11 CyTKH Tocie mep-
BOH MH(Y3UHU U B AeHb NomydeHus BTopoit 10361 CART19 kirerok. JImxopaaka U CHCTEMHBIE CUMIITOMBI COXpa-
HSUTACH ¥ Ha 15 cyTKH, y manuenTa HaOnroanace BpeMeHHas AUCHYHKINS Cepra; BCE CHMITOMBI HCYE3JIH T10-
cJie TOTO, Kak Ha 18 cyTku Havamm yiedeHune koptukocrepounnamu. [locne nady3un CART19, koTopast coBnana ¢
TIOBEIIICHIEM TEMIIEpPaTyphl Tela, y TalMeHTa HaOJIromanock ObICTpoe BBIBEACHHE PS3-AeDUIIUTHBIX KIETOK
CLL u3 mepudepuueckoil KpoBU, Kak MOKa3aHO Ha ¢ur. 3A, ¥ YaCTHYHOC CHU)KCHUC aJCHOMATUH, KOCTHBIN
MO3T HPOJIEMOHCTPUPOBAN YCTOHUYMBYIO CHIbHYIO MH(MibTpanmio CLL depe3 oanH MecsIl nocie Je4eHus, He-
CMOTpS Ha 3HAYUTENBHYIO KIETOUYHYIO pelyKIHUIo B nepudepudeckoid kpoBH. [lanmeHT ocTaeTcss KIMHUYECKUM
30pOBBIM.

Mamment UPN 03 mosryyan meHTOCTaTHH M HUKIOPOCHaMuI B Ka4eCTBE MCTOLIAIONIEH JTUMQOIHUTH XU-
muotepanuu nepen uHdpysueit CART19 kierok. Uepe3 Tpoe CYTOK MOCIIe XUMHOTEPAIINN, HO mepea HHpy3ueH
KJIETOK, KOCTHBIA MO3T ObUI THIepKiIeTOIHBIM (60%) ¢ mpubmmurensao 50% BoBmeuennem CLL. [Tamuent mo-
nyann Huskyio 103y CART19 krerok (1,5x10° CAR+ T-K/IeTOK/KT, pachpeie/ieHHbIe Ha 3 CYTOK). AHaNOrHy-
HBIM 00pa30M, HUKAKUX OCTPBIX TOKCHUYECKUX 3¢ ¢ekToB nH(PY3un He HaOmonmanock. OmHako depe3 14 cyTok
mocye nepBoi HH(GY3UH y TMaleHTa MOSBIINCH APOKb, JTUXOPaaKa, TOUTHOTa U auapesd. Uepes 22 cyTok mocie
nHOY3UK OBIT TUATHOCTHPOBAH CHHIPOM JIM3HCA OMYXOJH, ITOTPEOOBABIINI TOCITUTAII3AINA. Y MallHeHTa HC-
Ye37IM CUCTEMHBIC CUMIITOMBI, U B TedeHue mpoaoinkaBmmxcs 1 mecsn napy3un CART19 y manuenTa Haduro-
Janoch BeIBeZeHNE nupKymupyonmx CLL u3 KpoBH M KOCTHOTO MO3Ta, KaK MOKa3aHO IMOCPEACTBOM MOpPQOIIo-
THYECKOr0 aHaln3a, IPOTOYHOM ITUTOMETPHH, INTOI€HETHIECKOTO aHai3a U (DIyOpecleHTHOH THOpHIn3anuu
in situ. Cpessr KT nmponemMoHcTpupoBaiy HCUe3HOBEHHE aHOMAILHOM aJIeHONaTHH, Kak Moka3aHo Ha ¢wur. 3B u
3C. IlosHas peMHCCHsI COXpaHsUIach B TedeHue Oosee § Mecsiue rnocie nepsoit nadysun CART19 kierok.

O6cyxnenne coornomenus d¢ppexropa CART19 k knerkam-mumensm CLL in vivo.

JIOKITMHUYECKUE HCCICOBAaHUS MOKA3alli, YTO KPYIHBIC OMYXOJM MOXXHO pa3pyliaTh, ¥ 4TO HHQY3USI
2,2><107 CAR 103BOJIIET YHUYTOXATh OIYXOJIH, COCTOSILNE U3 1x10° KIETOK, ¢ cootHomenueM E:T in vivo,
coctaBisgonmuM 1:42 juis rymanm3upoBaHHBIX Mbimed (Carpenito et al., 2009, Proc Natl Acad Sci USA
106:3360-3365), XOTs1 3TH MOJICYETHI HE YUYNUTHIBAIN dKCIIAHCHIO T-KJIeTok mociie nHbeKun. OTeHKa OmyXoJie-
Bo# Maccel CLL B TeueHne BpeMeHH MO3BOJIMIIA TTOICIUTATh YMEHBIICHHE Pa3MEpPOB OITyXOJIH W COOTHOIICHHUS
E:T CARTI19, nocturayThie in vivo y TpeX WHAMBHIYYMOB, Ha OCHOBe umcia BBeneHHBIX CAR+ T-kieTok.
OmnyxoieBble MacChl PaCCUUTHIBAIN TOCPENCTBOM m3MepeHns: Macchl CLL B KOCTHOM MoO3re, KpOBH M BTOPHY-
HBIX JTUM(OUTHBIX TKaHAX. ba3oBrle 3HaUEHHS OITyXOJeBONH MAaccChl, Kak IMOoKa3aHo Ha (ur. 7, yKa3pIBaIOT Ha TO,
YTO Y KaI0ro TManuenTa Hadmonanock nopsaka 10" kerok CLL (T.e. 1 Kr omyxomeBoii Macchl) mepe HH]Y-
sueit CART19. V nammenta UPN 03 nHabmromanoch 06a3oBoe 3HAUEHHE OIYyXOJIEBOW MacChl, COCTABIISBILCE
8,8x10"" kerok CLL B KOCTHOM Mo3re, Ha -1 cyTKH (T.¢. mocie xumuoTepanuu u nepen nadysueit CART19), a
Macca OIyXOJH BO BTOPHYHON IMM(ONIHON TKaHu cocTapmsma 3,3-5,5x10"" krerox CLL, B 3aBHCHMOCTH OT
crocoba monydenns oobemMubIX cpe3oB KT. C ydaerom Toro, uro UPN 03 BBommmn tombko 1,4x10” CART19
KJIETOK, C IPHMEHEHHEM OLEHKH obmmeii omyxoneBoii Maccsl (1,9x10'? krerox CLL), a TakKe ¢ y4eToM TOTO,
YTO MOCIIe JieueHus He HaOmoaanoch kietok CLL, OpUT0 TOCTUTHYTO 3HaYUTENbHOE cooTHOomeHue E:T, cocTas-
nsroree 1:93000. TTocpenctBom ananoruyubrx moacyetoB ast UPN 01 u UPN 02 nonyuwnu 3¢ dekTuBHBIE CO-
otHomrenus E:T in vivo, cocrasmsttomue 1:2200 u 1:1000. Hakonen, youiicrBa CART19 T-knerkamu B couera-
HuK ¢ >1000-kpatHoii skcnancueir CART19 in vivo MpeamoioKUTEIFHO BHECIH BKIIAJ B CHIIBHBINA aHTHIICH-
Ko3HbIH 3 dekT, omocpenoBannbiii CART 19 kineTkamu.

T-KJeTKn, SKCIIpecCUpyYIOINe XUMEPHBIE PELENTOPbI, 00eCIEYNBAIOT MaMATh U CHIIBHBII MPOTHUBOOITYXO-
NeBbIi () (PEKT y MaMeHToB ¢ MO3MHeH cTaauelt ieiiko3a.

OrpanndeHHast dkcrpeccus in vivo u sddekropras Gyakmust CAR ObUTH TTIaBHBIM OTpaHUYCHUEM B HC-
neitTannsax CAR nepBoro moxosienus (Kershaw et al., 2006, Clin Cancer Res 12:6106-6115; Lamers et al., 2006,
J Clin Oncol 24:e20-e22; Till et al., 2008, Blood, 112, 2261-2271; Park et al., 2007, Mol Ther 15:825-833; Pule
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et al., 2008, Nat Med 14: 1264-1270). Ha ocHOBe TOKIMHUYECKOT'O MOJEIHPOBAHHMS, IPOJEMOHCTPHPOBABILIETO
MOBBIIIEHHYIO BbDKHBaeMocTh CAR, coneprkammx curHanbHbiid Moxyis 4-1BB (Milone et al., 2009, Mol Ther.
17: 1453-1464; Carpenito et al., 2009, Proc Natl Acad Sci USA 106:3360-3365), 6putn pa3paboTaHbl SKCIIEPH-
MeHTHI 1 oiydeans CAR BTOporo mokosieHusI, CKOHCTPYHPOBAHHBIX C MPUMEHEHNEM TEXHOJIOTHH JICHTHBH-
pycHoro Bektopa. beio moka3zano, uro 3tu CAR BTOpPOTO MOKOJICHUS ABISIOTCS 0€30IaCHBIMU B UCCIICIOBAHIH
xpouudeckoi nHpeknnu BUY (Levine et al., 2006, Proc Natl Acad Sci USA 103: 17372-17377). Jlanusie pe-
3yJIBTaTHl YKa3bIBAIOT Ha TO, 9To Korga 3TH CAR BTOporo moxojeHns OBUIH 3KCIpecCHpPOBaHBI B T-KIeTKax H
KYJIFTUBHPOBAHEI B YCIOBHSX, Pa3pab0TaHHBIX I 00eCTieUeHHsI IPIDKUBICHUS T-KIETOK EeHTPaIbHON MaMATH
(Rapoport et al., 2005, Nat Med 11: 1230-1237; Bondanza et al., 2006, Blood 107: 1828-1836), Habnronanacek
noBeImeHHas dkcnancuss CAR T-xieTok mociae MHQY3HH MO CPAaBHEHHUIO C MPEIBIAYIIAMHU HCCIICAOBAHUSIMH.
CART19 knerku npuobperanu CD19-cnennpuynyro KIETOYHYIO MaMsTh U yOUBaIN OMyXOJIEBbIE KIETKH C pa-
Hee He TOCTUTaeMBbIMU 3HaueHusiMU cooTHomeHus E: T in vivo.

CART19 npencrasusier coboii nepBoe ucnbsiTanne CAR ¢ npuMeHeHneM curHajabHoro gomeHa 4-1BB u
MEPBOC HCIBITAHUE C MPUMCHEHUEM TEXHOJIOTHH JICHTUBUPYCHOTO BekTOpa. [IpefcTaBieHHbIC pe3ynbTaThl Je-
MOHCTPHUPYIOT dhekTrBHYI0 TpaHcopTHPoBKY CAR k MectaM omyxomu, a Taxke de facto mosiBnenue "mponu-
KaOIHUX B OMyxoJib JUM(ouToB", KoTopsle nposBistioT CD19-cnenuduanocTs. BripaskeHHas KCHaHCHS in
Vivo MO3BOJIMIIA BIEPBBIE MPOAEMOHCTPHUPOBaTh, YT0 CAR, HampsMyio MOIydeHHBIE OT MAalEeHTOB, MOTYT CO-
XpaHATh 3P PexTopHYIO HYHKIHUIO in Vivo B TeUEHHE HECKOIBKUX MecsIeB. [Ipenpimyiee neciaenoBaHue mo3Bo-
JIAIIO TPEATIONOXNT, 9T0 BBeneHne CAR mepBoro mokoneHHs B BUpYC-CHEIM(UIHBIC T-KICTKH SBISCTCS
MIPEAMOYTHUTENBHBIM s iepBUUHBIX T-kieTok (Pule et al., 2008, Nat Med 14: 1264-1270), onHako pe3yabTaThl,
nony4yeHHsie it CAR BTOpOTro MOKOJICHUS, BBEICHHBIX B ONTUMAJIBHBIM 00pa3oM KOCTHMYIUPOBAHHBIC IEp-
BUYHBIC T-KJIETKH, CTaBAT 3TO TPEAIIONOKCHHE IMOJ COMHCHHE. be3 kenmaHus OBITh CBSI3aHHBIM KaKOW-JIMOO
KOHKPETHON TeOopHei, OBUIO BBICKa3aHO MPEAYIPEKICHHE O TOM, YTO KIMHHYCCKHE d(PPEKTH OBLTH BBIPAXKCH-
HBIMH U OCCTpEIeICHTHRIMHA B OTHOIICHUH JIM3KCA |-KUIIOTPAMMOBBIX OITYXOJICBBIX MAcC y BCEX TPEX MAIlUCH-
TOB, COTPOBOXKIABIIICIOCS OTCPOYCHHOHN BBIPAOOTKOI IIMTOKUHOB Ha MOTCHIIUAIBEHO OMACHBIX BBICOKHX YPOBHSIX
y AByX mareHToB. Knaccudecknii apdexT "muroknHoBoii Oypu" He Habmromancs. OMHAaKO HACTOSIIIEE UCCIIe0-
BaHHE OBLIO Pa3pabOTaHO C METbI0 CHIKEHUS dTOW BO3MOKHOCTH TIOCPEICTBOM MeuieHHo# nHdpy3un CARTI19
B TCUCHHE TPEX CYTOK.

BrrsBneno, uto ouenp Hu3kue 10361 CAR MOTYT BBI3BIBATH CHIIBHBIC KIMHHYECKHE OTBETHL. B mimoTHOM
WccleIoBaHNK OblIa TpoJeMOHCTpUpoBaHa Oe3omacHOCTh BekTopa CARTI19. Tor dakr, uto mo3sr CARTI19
KJIETOK, Ha HECKOJBKO MOPSIKOB O0Jiee HU3KHE, 9YeM HCCIICIOBAHHBIC B TIPEABIAYINNX UCTIBITAHUAX, MOTYT HIMETh
KIMHIYECKOE MPEUMYIIECTBO, MMEET BAXKHOE 3HAYCHHE JUTS ANBHEHINCH peann3alu Tepanuy ¢ MPUMEHCHHEM
CAR B Oonee mmpokoM Maciirabe, a Takke A qu3aifHa ucnbeiTaHui, uccnenyrmux CAR, HampaBIeHHBIX
IPOTUB MUIlIeHeH, oTnuyHbIX 0T CD19.

Hacrosimue uccnenoBanus Takxke ykaspiBatoT Ha TO, yTo CART19 skcnpeccupyeTcst Kak B KJIETKaxX LEH-
TpabHOHN MaMATH, TaK ¥ B 3 dekropHbIX T-KIIeTKaX, U 3TO MPEAIOI0KHUTEIEHO BHOCHT BKJIA B UX JITUTCIb-
HYI0 BBDKHBAEMOCTh 110 CPABHCHUIO C MPEIBIAYIIHNMHI UCCIICAOBAaHUSIMA. be3 xkenaHus ObITh CBSI3aHHBIM KaKOW-
60 koHkpetHOU Teopueit, CAR T-kietku MoryT auddepeHIMpoBaThCs in vivo B MOJOOHBIE KJIETKaM IICH-
TPaJbHOM MaMATH KJIETKH IIPH BCTPEUE U MOCIESAYIOMEM YHHITOXKEHIH KICTOK-MUIIIEHEH (HaIpuMep, OImyXoJe-
BbIX KieTok CLL mnm HOpManbHBIX B-KIETOK), SKCIIPECCUPYIONINX 3TOT CyppOTaTHBIN aHTUTeH. DaKTHIeCKH
MOKa3aHo, 4To akTuBarus 4-1BB cTumynupyeT pa3BuThe maMsTH B OTHOIICHHWH curHaidbHOro mytd TCR (Sab-
bagh et al., 2007, Trends Immunol 28:333-339).

[MoBeimenHas nponudeparyst n BbkrBaeMocTs CART19 mo3BoamiaM packphITh aclieKThl papMaKOKHHETH-
ku CAR T-KJeTOK, KOTOpBIE paHEe OCTABAJIHCh HEM3BECTHBIMHU. [l0Ka3aHO, YTO KMHCTHKA BBHIPAOOTKHU IIUTOKH-
HOB B IJIa3M€ KPOBH U KOCTHOM MO3re KoppenaupyeT ¢ NUKoBeIMU ypoBHAMU CART19, noaTtomy BO3MOXKHO, UTO
pacmaj WHHIUUPYETCs, KOTJa KICTOYHBIC MUIICHH, dKcrpeccupyromue CD19, cTaHOBATCS OrpaHHYHBAFOIINM
(hakropoM. MexanusMm noBeimeHHON BEDKHBaeMOCcTH CART19 MoxkeT MMETh OTHOIICHUE K YKa3aHHOMY BEIIIIE
BKJIIOYEHHUIO goMeHa 4-1BB wnn k curnansHomy nyTtH ectectBeHHBIX TCR w/mimm CAR. IlepcnexTrBHast BO3-
MO>KHOCTH 3aKJIFOYAeTCsl B TOM, YTO MOBBIIIEHHAS BBDKUBaEeMOCTh cBsizaHa ¢ nomyssimueidr CART 19, unentudu-
IIMPOBAaHHOM B 00pasmmax KOCTHOTO MO3Ta, 4TO MO3BOJSET BhICKa3aTh rumote3y o ToMm, uto CD19 CAR mMoxHO
MOJICP’KUBATh TIOCPEACTBOM B3aMMOJEHCTBHSA C NPEANICCTBEHHIKaMH B-KiieTok B KocTHOM Mo3re. C 3THM BO-
MIPOCOM CBSI3aH BOIMPOC O TOM, YTO UMEHHO CTHUMYJIHUpYeT ucxonHyio skcnancuio CARTI19 knetok in vivo. 3a
HEKOTOPBIMH pelKkuMH uckioueHussMu (Savoldo et al., 2011, J Clin Invest doi: 10.1172/JCI46110; Pule et al.,
2008, Nat Med 14: 1264-1270), HacTosIIIee HcceT0BaHUE TPEICTABISIET COO0H eNMHCTBEHHOE HCCIIeIOBaHUE, B
KOTOpOM He npumensuii nH}y3un IL-2, B pesynbrate yero CART19 kneTkn npennoiokuTeabHO 0BEPTaInCh
9KCIAHCHU IOJT BO3JICHCTBUEM TOMEOCTATUICCKHUX IIUTOKUHOB MM, OoJiee BEPOATHO, oA Bo3nekicteueM CD19,
IKCIPECCUPYIOMIETOCS Ha JICHKO3HBIX KIETKaX-MHUIICHIX W/WIM HOPMalbHBIX B-kieTkax. B mociennem cimydae
9TO MOXET IPEACTABIIATh OO0 mone3Hoe cBoicTBO i CAR, HampaBIieHHBIX TPOTHB MUIICHEH Ha HOPMalb-
Heix APC, Takux xak CD19 u CD20, nmockoiibKy BO3MOXHO, uTo camonogaepxanue CART19 nmpoucxoaur Ha
HOpPMAITBHBIX KIICTKaX, oOecrieunBas MeXaHU3M oOpaszoBanus mamsatTa CAR mocpenctBoMm '"camoBakIMHA-
IIUH/TIOBTOPHON MMMYHH3aIMU" M, COOTBETCTBEHHO, JIUTEIHHBII HMMYHOJIOTHIECKAN HAI30p HAJ OIyXOJBIO.
Mexanm3mbl Tomeoctaza CART19 MoryT TpeboBaTh NaIBHEUIINX WCCIEAOBAHUN ISl IPOSICHEHUST BHYTPEHHUX
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Y BHEUIHNX KJIETOYHBIX MEXaHU3MOB BEDKHBAEMOCTH. J[0 MOSBICHUS ATHX PE3YNIBTATOB MHOTHE HCCIIEIOBATEIH
paccmarpuBanu tepanuio CAR B xauecTBe BpeMeHHOH (opMbl MMMyHOTepanuu, ogqHako CAR ¢ ontuMusupo-
BaHHBIMH CHUTHAIBHBIMH JIOMEHAMH MOTYT BHOCHTH BKJIQJ KaK B CTUMYJIHPOBAaHUE, TAK W B KOHCOJHIAIHIO Pe-
MHCCHH, a TAK)KE B IIUTEIHHBII HMMYHOJOTHYECKUI HAI30pP.

CuiibHBIE aHTHIICHKO3HBIC d(DPEKTHI HAOIIOMATUCH Y BCEX TPEeX MAIlMEHTOB, BKJIIOYAS NBYX MAIIMEHTOB C
pS53-nepunmuTHBIM Neliko30M. B mpensimymux uccnenoBanusx ¢ npuMeHeHrneM CAR HaOIro1aIuch TPy IHOCTH C
BBIJICICHUEM IPOTHBOOITYXOJEBBIX APPEKTOB HcTOmaromei TMM(pOIUTEl XuMuoTepanui. OTHAKO OTIOXKCHHAS
BBIpa00OTKAa IUTOKWHOB B COYETAaHWH C KMHETHKOH JTM3MCa OMYXOJIH y PE3UCTEHTHHIX K (QIynapaOuHy MalueH-
TOB, COBIIaJaoNIasl U, BO3MOXHO, 3aBrcuMast oT skcriaHcuu CAR in vivo, mokazaHHasi B HACTOSIIEM HCCIIEI0Ba-
HHH, yKa3biBaeT Ha To, yTo CART19 onocpexyror cuibHBIE POTHBOOIyXOJeBble 3¢ ¢exThl. HacTosmue pe-
3yJIBTAaThl HE UCKIIIOYAIOT POJIM XMMHUOTepanuu B ycuiieHun 3¢ dexroB CAR.

JIJIs1 IOJTHOTO MOHMMAaHMS KIIIOUEBBIX (DAaKTOPOB, HEOOXOJMMBIX JUIS MOJYYEHHs YCTOMYMBOTO (pyHKIMO-
HupoBauus CAR T-xieTok in vivo, MOKeT NOTpeO0BaThCs TIIATEIBHOE CPAaBHEHHE CIIOCOOO0B MOTY4YEHHSI BEKTO-
POB, TPAHCT€HOB U KJIETOK C Pe3yJbTaTaMH HCCIIEAOBAHUH, TPOXOSIINX B IPYTUX LEeHTpax. B otianume ot cro-
co00B nevenus ¢ nmpuMmeHenneM anturen, CAR-moaudumupoBanabie T-KIETKHA CIIOCOOHBI PETUTUITUPOBATLCS in
Vivo, a X JIUTEIbHOE COXPaHEHHNE MOXKET 00eCIeunBaTh YCTOWYHMBEIN KOHTPONIb OMyX0H. JJoCTYyITHOCTh TOTO-
BOTO K IPUMEHEHHUIO CIIOCO0a JICUeHNUS, BKITIOYAIOIIEr0 KIiUIepHbIe T-KIIeTku 6e3 mepeKpecTHOH yCTOHINBOCTH,
MOTEHIMAIBHO TIOJIE3HA /IS YIYUIICHNST KIMHAYECKOTO MCXOJa Y MAIMCHTOB ¢ B-KIeTOYHBIMHU 3I0Ka4YeCTBEH-
HBIMH HOBOOOpa3oBaHusAMH. OrpaHndeHue crocoba JeueHus ¢ MPUMEHEHHEM aHTHTell, TaKoro, HallpuMep, Kak
crioco0a JIedeHUs ¢ MPUMEHEHHEM TaKUX CPEICTB KaK PUTYKCHMMad W OeBann3ymad, 3aKIII04aeTcsl B TOM, 9TO
TaKoH crocod jedeHus: TpedyeT MHOTOKpaTHBIX HHQY3uil aHTHTElN, 4TO HEYHoOHO u noporo. [Ipumenenune npo-
JIOHTUPOBAHHOTO cIloco0a JICYeHUsI C MMPUMEHEHHEM aHTHUTEN (B 3TOM cilIydac B TE€UYEHHE MO MEHbIIEH mMepe 6
MecsleB y 3 U3 3 ManMeHTOB, MOJIyYaBIINX JICUCHWE Ha HacTosmuii MoMmeHT) ¢ antu-CD19 scFv, skcnpeccn-
pytommmucs Ha T-knerkax nocie oguor uHdy3uid CART19 kietok, uMeeT psii MPaKTUYECKHUX ITPEUMYILECTB,
BKJIFOYast yJ00CTBO ¥ YKOHOMHUIO 3aTparT.

VYcroituusas aerekius CART19 gepe3 BoceMHaAAaTh MECAIIEB TTOCIE HHPY3UH.

PesynbraTel, TpHUBEINCHHBIE B HACTOSIIEM JOKYMEHTE, IEMOHCTPHUPYIOT UIUTEIBHYIO AKCIPECCHIO
CART19 u rnybokyro B-kiretounyro arraszuro (¢ur. 8§ u 9), a Takke yMEHbIIEHHE KOJIMYECTBA TIa3MaTHICCKIX
KIeTOK y BceX 3 mammeHToB (¢ur. 10). Cambrii HeoxunaHHbli pe3ynbraT ucnbiTanuss CART19 3akmodaercs B
toM, uTo CART19 xietku, comepxaiye MBIIHHBINA SCFV, MposBIIsIONnii BRICOKOMMMYHOTEHHBIC ()EHOTHIIBI,
(hakTHIeCKH HE OTTOPTaJIMCh MMMYHHOW CHCTEMOW MAaIMEeHTa-XO03WHA. DTO IO3BOJIIIOT HPEATIONIOXKUTH, YTO
CARTI19 kneTky UCTOLIAIOT HOpPMalibHbIe B-KJIETKH y MalMeHTa-X031MHA U B pe3yJbTaTe MHAYLUHUPYIOT TOJIe-
PaHTHOCTE.

be3 xenanust ObITH CBSI3aHHBIM KakoH-1100 KoHKpeTHOH Teopueld, CART19 kieTKH MOXHO HCIIOJIB30BaTh
B CIICAYIOLINX O0JacTsAX MPUMEHEHHsS: 1) MalMeHThl, KOTOPBIM TPOBOIAT TPAHCIUIAHTAIMIO LEJFHOTO OpraHa,
TIOJIOKUTEJBHBIC TIO TIEPEKPECTHOW COBMECTUMOCTH; YHHUTOKEHUE yXKE CYIIECTBYIOIINX B-KIeTox maMsTa mMo-
JKET MO3BOJIUTD IIPOBOJUTH TPAHCIUIAHTAIMIO OPT'aHOB, B HACTOSIEE BPEMsI HEBO3MOXKHYIO y TAaKUX UMMYHH3H-
POBaHHBIX HAIMEHTOB; 2) WHAYKIUS TOJEPAHTHOCTH K MMMYHOTEHHBIM O€JKaM, KOTOpbhIe BBOIST MaIlMEHTaM
(manpumep, reMopmHs); 3) pUTYKCHMAO0 TPOSIBIISECT TePaNeBTHICCKYIO0 d3P(GEKTUBHOCTh MTPH apTPUTE U JPYTHX
ayTouMMyHHBIX HapymeHwsX; CART19 MoxeT mposSBISITh TaKyIO ke Wi 00j1ee BEICOKYIO () PEKTHBHOCTS.

B nexoTopeix ciaydasx CART19 kiaeTkun MOKHO HCITONIB30BATh ISl YHUUTOXKESHHS BCEX CyOmomysimuii B-
KJIETOK (T.€. HAWBHBIX KJIETOK, KJIETOK MaMSTH, IPEANICCTBEHHIKOB TIA3MaTHYECKIX KJIETOK M "'CYIPECCOPHBIX
B-perynstopHbIX KieTok"). B-perynsTopHsle KJIETKH MOTYT BHOCHTH BKJIAJ B MMMYHOCYIPECCHIO HEKOTOPBIX
3JI0Ka4eCTBEHHBIX OIMyXoJiel, u, TakuM obpazoM, CART19 MoryT ymy4iiaTb HMMYHHBIE OTBETBHI OCPEACTBOM
ylaJleHus1 B-perynsaTopHbIX KIETOK.

OnwcaHus BceX U KaXKA0ro MaTeHTOB, ITATCHTHHIX 3asBOK U ITyOJIMKAaNi, NPOIUTHPOBAHHBIX B HACTOSILEM
JOKyMEHTE, MOJHOCThIO BKJIIOUCHBI B HACTOSIIMH JOKYMEHT B KayeCTBE CCHUIOK. XOTs JaHHOE M300peTeHHue
OIMCAaHO CO CCBUIKOM Ha KOHKPETHBIC BapHaHTHI OCYLIECTBIICHMS, JOJDKHO OBITH SICHO, UTO JIPYTHe BapHAHTHI
OCYILIECTBIICHHS M BapHAIllH II0 HACTOSIIEMY M300PETCHHUIO MOTYT OBITH OCYIIECTBICHBI APYTHMHU CIICIIHAIH-
CTaMH B JaHHOU oOiacTth 0e3 OTCTYIUICHHUS OT cylnecTBa U o0bema nzoopereHus. [Ipmmaraemas Gopmyna u3o-
OpeTeHns MpeaHa3HAYEHA TSI BKIIFOYCHHS BCEX TAKHX BAPHAHTOB OCYIIIECTBICHUS M YKBUBAJICHTHBIX BapHaIlHil.

DOOPMYVYIJIA N30BPETEHMA

1. Crioco® sieueHuss WM NPENOTBpPAIlCHHs peakuuy "TpaHCIniaHTat npoTuB xo3suHa" (GVHD) y Hyx-
JIAfOLIEroCs B TOM MHIMBHIYYMa, BKIFOYAFOITHNA

BBE/ICHHE MHIUBHIYYMY 3((EKTHBHOTO KOJIMYECTBA areHTa, BEIOPAHHOTO W3 TPYIIIBI, COCTOSIIEH M3 110
MEHBIIIel Mepe oHOoTO U3 OeHaamycTHHa, putykcumada, OKT3, KOMIIAC, dnynapabuna n nnkinodochamuna;

U BBEICHHWE WHIUBHAYyMYy T-KJIETOK, T€HETHUECKH MOIU(UIMPOBaHHBIX At skcmpeccun CAR mocne
BBelleHUs 2 (HEKTUBHOTO KOJIMUECTBA areHTa,

rae CAR conepuT aHTUTEeHCBA3BIBAIOIMINN JTOMEH, BHYTPHKJICTOYHBIN KOCTUMYITUPYIONTNA CUTHATHHBIN
yuactok 4-1BB u curnansusiii nomen CD3 3erta;
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IJIC aHTUTCHCBSI3BIBAIONINIA JOMCH HAIICICH Ha B-KIIETOYHBIN MOBEPXHOCTHBIN MapKep, TEM CaMbIM JICUUT
unu npeporspamaer GVHD y unnuBunyyma; u

rre skxcnpeccupytonme CAR KkieTkn y HHINBUAYYyMa 0OOHAPY>KUBAIOTCS B TEUEHHE BOCEMHAIIIATH WK 00-
Jiee MECSIIIeB MOCie BBEACHUS KIETKH, TeHETHICCKH MOTUGUIMpoBaHHOH 11 skcnpeccuu CAR.

2. Cnoco6 1o 1.1, B KOTOpOM reHeTHIeCKH MOAN(UIIMPOBaHHAS KJIETKA HUCTOIAET B-KiIeTKu.

3. Croco6 1o 1.1, B KOTOPOM TeHEeTHIEeCKH MOIU(HUIIMPOBAHHYIO KIETKY BBOIST OJHOBPEMEHHO C TpaHC-
TUTAHTHPOBAHHOW TKaHBIO UM OPTAHOM.

4. Crioco6 1o 1.1, B KOTOpOM T€HETHIECKH MOIU(DUIIMPOBAHHYIO KJIETKY BBOJAT J0 BBEICHUS TPaHCIUIAH-
TUPOBAHHOM TKAaHU WU OpTraHa.

5. Cnoco0 1o m.1, B KOTOPOM TEHETHYECKU MOAUGHUIIMPOBAHHYIO KICTKY BBOJAT IOCIIC BBEICHHS TPAHC-
TUTAHTHPOBAHHOW TKAHW WJIH OpPTaHa.

6. Crioco6 1o 1.1, B KOTOPOM TE€HETHYCCKH MOTUPHUIIMPOBAHHYIO KICTKY BBOIST B TKaHb WJIH OpPTaH O
TPaHCIUIAHTAIMU TKAHU WK OpTraHa UHAUBUIYYMY.

7. Croco0 1o 1.2, B KOTOPOM HCTOIICHUE B-KiIeToK moanepKuBaeTcsl B TCUCHHE BOCEMHAALATH WK OoJiee
MECSIIIEeB TOCTIEe BBECHNS THETHYSCKH MOAN(UITMPOBAHHBIX KIEeTOK 1t dkcpeccnn CAR.

8. Crioco0 1o 1.1, JOTOIHUTEILHO BKIFOYAIOIIMIA:

(a) mpuBeneHNe JOHOPHON TKAaHW WJIM OpraHa B KOHTAKT C KJIIETKAMH WIHA TKaHbIO HHANBHIYYMA,

(b) ymaneHnune KI€TOK WK TKAaHN HHANBUAYYMa W3 JOHOPHOM TKaHU WJIM OpraHa, ’

(c) BBereHMe MOHOPHOHN TKaHM WIIM OpraHa WHAWBHUAYYMY B KaueCTBE TPAHCILIAHTATA.

9. Crioco6 1o 1.8, B KOTOPOM T€HETHIECKH MOAU(PHUITMPOBAHHYIO KIIETKY BBOIST TIOCJE BBEICHUS JTOHOP-
HOW TKaHH WJIM OpraHa.
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ObLas posa
Cyg:eNm B?(:‘;;z:gn’ MpeablaylLuee neveHne Onyxonesas macca CLL B Hayane nccrnenoBaHus CART19 (C;Tp?):.::;imcgm:sgrb)
(KneTok/kr)
KOCTHb I Moar (CyTkn Kposs® (cyTin Yanbl/ceneseHka’ (CyTkn
VCCNEA0BaHNSY) WcCrenoBaHms) nccneaoBanvst)
01 65/M drynapabuH x 4 Lykna (2002) TVNepKneTo4HbIN HA. 6,2x107-1,0x10" 1,1x10° TNONHbIA OTBET
HopMarnbHbIi  [PuUTykcuMab/chrynapabun x 4 70% CLL Kknetok CLL (1,6x10'/kr) (8+ MecsiLieB)
Lkna (2005) 24x10™ knetok CLL (cyTRn =37)
\AnemTy3umab x 12 Heaenb (2006) (C}(TKVI -14)
PuTykcuMaG (2 kypca 2008-2009) | 1,7x10" knetin CLL
R-CVP x 2 umkna (2009) eyt =1)
\Nenanmaomua (2009)
PCR x 2 upkna (5/18-6/18/2010)
BeHnamMycTuH x 1 Lmkn
(7/31-8/1/10) no CART19
02 77M IAnemTyanmat x 16 Hegens TUNEPKIETOHHb I 2,75x 10" 1,2x10"-2,0x10™ kreTok 58x10 4aCTMUHbIN OTBET
del(17)(p1 3)1 (6/2007) AnemTysumab x 18 >95% CLL knetok CLL (1,0x107/kr) (5 mecsiLeB)
Heaens (3/2009) BerpamycTuH/ 3,210 kneTok CLL (cytm -1) (cyTin —24)
PuTykcumat: 7/1/2010 (uuin 1) (cyTu —47)
17/28/2010 (uykn 2) 8/26/2010
(umkn 3) o CART19
03 64/M R-®ryaapabut x 2 upkna (2002) TUNepKNeToqHbIi HA. 3,3x10"-5,5x10"" kreTok 1,4x10 TIONHbI OTBET
del(1N(P13’  |R-bryaapabi x 4 akia 40% CLL CLL (cyTu —10) (1,46x10/k7) (7+ mecsiLes)
(1006-1/07) 8,8x10"" knetok CLL
R-BeHgamycTiH x 1 Lk (2/09) (cymkn—1)
(=] CTWH x 3 Lukna (3-5/09)
IAnemTy3umad x 11 Heaenb
(1209-3/10)
MexTactatuH/umknodocammg,
(9/10/10) no CART19

1. Kaprotin UPNO2 (HomeHknarypa ISCN): 45,XY.del(1)(g25),+del(1)(p13),4(2;20)(p13;q11.2),(3;5)(p13;935),add(9)(p22), ?del(13)(q14934) -
14,del (17)(p13)[cp24]|

2. Kapvorvin UPN 03 (HomerkmaTypa ISCN): 46,XY,del(17)(p12)[18)44~46 idem,der(17)t(17:21)(p11.2,q11.2)[cp4l/40~45,XY,-17[cp3]
3.Cwm. AONOMNHUTENbHbIE Matepuarnbl 4ns CrocofboB BbISBMEHUS OI'IyXOJ'IeBOVI Maccebl.

dur. 7

KpoBb

KOCTHbI MO3T

OtnoxeHHas aetekums knetok CART19
4yepe3 18 MecsiLieB nocse MHAy3ui
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OTnoxeHHast B-kneTouHas annasus Yepes 18 mecaes nocne UHAy3um

UPNO1 Hasano 12 mecsiLes 18 mecsiLes
5 e, seq Te] |
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S o L 8
10 107 10 107 10° 0P 107 A0 10? 10° 10° 10° 1P 107 0010 10 100 10° 0P 107
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UPNO3 Hasaro
__MCCne0BaH 6 MecsLeB 15 mecsiLes
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& o o &
5 5 =
oo — [&b] [db)
"0 102 10° 10 10° 0P 107 10102 10° 10° 10° 10P 107
CD19-PE-Cy-7 CD19-PE-Cy-7 CD19-PE-Cy-7
Dur. 9A
MYBOKOE CEKBEHUPOBAHUWE ONA JETEKLUN
OCTATOYHbBIX KNETOK CLL U B-KITETOK
D Konnyecteo KneTouHbIN| O6wee konniectso Oﬁnu;i:;gmg:‘i?;eo [loMuHaHTHBIE UacToTa KoHOB
nauyuneHTa Bpews [OHK B MLP (Hr) | skBriBaneHT| npﬂo&ﬁ:’g::;lx VKT_I"I‘)K:(J;'T‘T/‘"”%)Q np&f:::“ (% NpOAYKTUBHLIX)
Mepen , , ,
UPND3 |, 0| 2000 | 317480 | 22074912 53234  (19948508] 0,4
03 |Cymm -1 386 81270 1 3865 340 4 544 1231018 68,9
03 CyTkn +31 1000 158 730 1] 0 0 0,000
03 Cytn +176| 2000 317 460 [ [} 0 0,000
R
UPNOT |, ooen| 1000 158730 | 184786 24 184 256 99,7
01 cymwm 1 1 000 158 730 408 579 48 407 592 89,8
01 CyTkn +28 10600 158 730 0 L] 0 0,000
01 iCymm +176 600 79 365 285 308 7 3682 0 0,000
dur. 9B
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OTHOCMUTEnbHbIe KONTMYECTBa Nia3MaTUYeCKUX KNEeTOK B KOCTHOM MO3re
y nauuentoB UPN 01, UPN 02 u UPN 03.
KonnyecTBo nnasmatnyeckmx kKnetok 661110 NogcumTaHo B KNMHUYeckorn nabopaTtopum
nocpeAcTBOM UMMyHormctoxmumumn CD138, npoBeaeHHON ANs penpe3eHTaTuBHbIX 06pasLoB

6uoncmMm KOCTHOro moara.

ND: He onpefeneHo, o6paseL| Obin HENOAXOAALLMM. YKa3aHHble

OTHOCMUTENbHbIE KONIMYECTBA NMPEACTaBNAoT cO60M OLEHOYHbIE 3HAYEHUS, OnpelerieHHble
NoCpPeACTBOM OLIEHKM LIENON cekumu kocTHoro mosra. Y UPN 01 nocne nHgysum He

6bIno naeHTudruuposaHo CD138+ kneTok, B To Bpems kak y UPN 02 n UPN 03 nocne
NHAY3MM NpUcyTCTBOBaNM octatouHble CD138+ kneTkm Ha Donee HU3KUX YPOBHSX, YeM

B KOCTHOM mMoO3re 4o I/IHd)y3I/II/I.

CyTku nocne % NnasmMaTu4ecKmx
MauuenT| wadysmt | ynerox (CD138+)
VPN O ~23 %
i35 %
[ [
+ 174 T%
URN G2 4% B5%
-3 5N
+188 1%
UPH G2 i ]
#21 1-2%
£374 2%
®ur. 10

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccust, 109012, MockBa, Manblii Yepkacckuii nep., 2
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