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T-KJIETOYHBIE PEHEIITOPHI, CHEINU®UYHBIE K MAGE-A4

INEPEKPECTHASA CCBLUIKA HA POACTBEHHBIE 3AAABKH

Hacrosmmass 3asiBka ucHpaligBaeT MNPUOPUTET HAa OCHOBAaHMHM 3asBKA Ha
eBponeiickuii mateHT Ne 19 165 387.2, nonannoit 27 mapta 2019 r., conepxaHue KOTOpOH

MOJHOCTBIO BKIIKOYCHO B JAHHYIO 3asBKY MMOCPEACTBOM CCBLIKH.

CBEJIEHUS O ITEPEYHE ITOCJIEJIOBATEJIGHOCTEN

Ilepeuenr mocCIenOBATENBHOCTEN, CBSI3aHHBIX C JAHHOW 3asBKOW, MPEOOCTABJIEH B
TEKCTOBOM (hopMare BMeCTO OyMaKHOW KONMHWU W HACTOSIIHM BKJIIOUEH MOCPEACTBOM
CCBUIKH B ONMCAaHUE HACTOAIIEro H3o0peTenus. TekcToBbIi (aiin, conepskaimii [lepeuenn
nocnenoBatensuocredi, Haszsan MEDI16702PCT _ST25. Pasmep TtekcroBoro (aiina
cocrasysier 146 KO, on Obut co3nan 24 mapra 2020 r. v mOAaH B 3JIEKTPOHHOM BHJIE Yepe3

EFS-Web, onHoBpeMeHHO ¢ mofayeli HACTOSIIEN 3asIBKU.

YPOBEHb TEXHUKU
B cootBerctBMM ¢ HACTOSIIMM HM300pETEHHEM MPEIJIOKEHbI  BbIJEIEHHBIE

T-knerounsie peuentopsl (TCR), cneunduunsie k MAGE-A4, nonunentuasl, comepskaiiie
¢dyukmonaapHyo yacth TCR, monmBanentHbie komiuiekcbl TCR, HyKJI€MHOBBIE KHCIIOTHI,
komupyroie TCR, kierka, skcrnpeccupyromas TCR, u koMmosunuu U (hapMareBTHUECKHE
KOMITO3WLIMK, COAEpIKallie HX. B COOTBETCTBHM C HACTOSIIUM H300pETEHHEM TAKKE
NpeIoKEeHbl CIOCOOBI MPUMEHEHUs MEPEUNCIEHHOrO BhILIE B COCO0AX JICUSHUS! WA ISt
NOJTyY€EHHs] COCTABA W/WTH MPUMEHEHHs B KAUECTBE JIEKAPCTBEHHOT'O CPENCTBA, B YACTHOCTH,

JUISL IPUMEHEHUS JUIsl JICUEHU S PaKa.

Onucanue NpEeaAeCTBYIOILICIO YPOBHA TEXHHKH

T-mumbormrer  (mm T-keTkw), KOTOpble  SIBISIIOTCS — YacThIO  KIIETOYHO-
ONOCPEIOBAHHOH MMMYHHOH CHCTEMBI, UTPAIOT IJIABHYIO POJb B YHHUTOKEHHH NATOTEHOB.

T-kjeTkn pa3BHBAIOTCS B THMYCE M SKCrpeccupyroT Mosiekysibl TCR Ha cBOel mOBEpXHOCTH,
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KOTOpBIE MO3BOJISIFOT PACIO3HABATH MENTHUIBI, MPE3EHTHPOBAHHBIE HA MOJIEKYJaX TJIABHOTO
komiuiekca ructocoBmectumoctr (['KI'C), koTopble SKCIPECCHPYIOTCS Ha CONEPIKAIINX SIAPO
KJIETKaX (3TO sSIBJIEHHE M3BECTHO KaK MPE3EHTALMSI AHTUT€HOB). AHTHIEHBI, IPOUCXOISIINE U3
NATOTEHOB, T.€., Yy)KepPOAHbIe AHTHUreHbI, Mpe3eHTHpoBaHHbIe Mojekyjgamu [KI'C, Oymyt
BBI3bIBATH CHJIbHBIN OTBET T-KJIETOK, TOra Kak COOCTBEHHbIE aHTHT'€HbI OOBIYHO HE MPHUBOLISAT
Kk otBery T-kieTok Onaromaps OTPULIATENBPHOH CENEKIHH CHEeHU(PUUYHBIX K COOCTBEHHBIM
aHTUreHaMm T-KJIETOK B TUMyCe B Ipoliecce pa3BUTUs Takux T-kierok. MIMMyHHas cucrema,
CIIIOBATENIBHO, MOJKET pPA3IM4UTh COAepKAIlUe sApO KIETKH, MPe3eHTHPYIOLIHe
4y’)KepOIHbIE M COOCTBEHHBIE AHTUTEHBI, U CIIELU(UYHO HAEJIUTHCS HA WH(PULUPOBAHHBIE
KJIETKH W YHHYTOXHUTH KX MOCPEACTBOM 3((GEKTUBHBIX MEXAHH3MOB BBICBOOOXKIEHHS
IIUTOKHHOB ¥ KJIETOYHOH IIUTOTOKCUYHOCTH T-KJIETOK.

Bo3MOXHOCTH MMMYHHOH CHCTEMBI NPH3HAIN MEPCIIeKTHBHBIM HHCTPYMEHTOM IS
Tepanuu paka B Oyaymiem. 3a MOCHeOHHE MAECATWIETHS B MCCICAOBAHUSIX HAYAIH
UCIIOJIb30BaTh YHUKAJIbHBIE CBOWCTBA T-KJIETOK, MPUMEHSISI Q10N THBHYIO KJIETOUHYIO TEPAITHIO
(AKT), xortopas BKIIOYAE€T BBEOEHHE MOJYYEHHBIX OT MAlMEHTOB JIMM(OLUTOB,
pa3MHOKeHHbIX ex vivo. AKT sBisiercs nmpuBlieKaTeIbHBIM PeIeHneM JUTsl JISUSHHsT PaKa, TaK
Kak JUisi Hee He TpeOyercss KOMIETEHTHOCTh WMMYHHOW CHCTEMBI MALHEHTOB, H
crieupUIHOCTh MePEHECEHHBIX JTUM(OLUTOB MOYKHO HAIPABUTH MPOTHB HEMYTHPOBAHHBIX U,
CIIEIOBATENbHO, Ca00 MMMYHOTE€HHBIX AHTHI'E€HOB OIYXOJIH, KOTOpbI€ OOBIYHO HE MOTYT
5(hexTUBHO 3amycKaTh OTBET ayTOJOrHuHbIX T-kieTok. XoTs Obuto mokaszano, uro AKT
SIBJISIETCS.  TIEPCTIEKTHBHBIM CIIOCOOOM  JIEUEHHS] PA3IMUHBIX THUIIOB paka, €€ LIHPOKOe
NpUMEHEHHe B KAauecTBE KJIMHHYECKOH Tepamud 3aTPYAHSETCS  HEOOXOIMMOCTHIO
WHIUBHIYaJIbHOTO BBIEJICHUS U XaPAKTEPUCTUKH CIEH(UUHBIX K OMyXOJId T-KJIETOK OT
KaKZIOrO TMAIl[MEHTa — MPOLIECCa, KOTOPbI HE TOJBKO MOKET OBITh TPYIHBIM H TPEOYIOIIUM
OONIBIINX 3aTPAT BPEMEHH, HO TAK)KE YACTO HE MO3BOJISET MOJYYUTh T-KJIETKHA C BBICOKOM
asunHOCTHIO (Xue et al. Clin. Exp. Immunol. 2005 Feb; 139(2): 167-172; Schmiutt et al., Hum.
Gene Ther. 2009 Nov; 20(11): 1240-1248.)

I'enetnyeckuii nepenoc cneruduuHbix Kk antureHam onyxoiu TCR B mepuunbie T-
KJIETKH MOXKET MPEOOJETh HEKOTOophle cyiuecTByromue orpanudenus AKT, Tak kak OH

JeflaeT BO3MOYXKHBIM ~ OBICTpOE O0pa3oBaHHWE ONYXOJIEPEAKTUBHBIX T-TMMQOLUTOB C
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ONpeieJIeHHON  AHTUreHCNEeUU(PUUHOCTRIO  Jake Y  MANUMEHTOB C  HMMMYHHOM
HEOCTATOYHOCTRIO. TeM He MeHee, WISHTH(UKALMS MOOXONAIIMX KJIOHOB T-KJIETOK,
Hecymx TCR, koTOpele cnenu(puuHO pACHO3HAIOT AHTUTEHBI OMYXOJIW W TMPOSBIIIOT
JKenaTeylbHOe TMPOTHUBOOIYXOJIEBOE HEUCTBHE 11 VIVo, BCE eIle SBISIETCS MPeIMEeTOM
COBpEMEHHBIX HccienoBaHui.  YumuthiBasg, uto B 2012 r. BO BCeM Mupe BO3HHKIO
npubm3uTenbHO 14,1 MWUIMOHA HOBBIX CIIy4YaeB paka, W YTO PAaK HA CErONHSIIHHUN JEHb
BbI3bIBAET pUOIM3uTENBHO 14,6% BCEX cMepTei JIIOEH MO BCEMY MHPY, CPOYHO TPeOYIOTCS
HOBbIe U 3¢ dexTuBHbIe CrIOcoOb! jeueHus. OOBEeKTOM HACTOSINEro M300pETeHUs SIBIISIETCS
YIOBJIETBOPEHHUE MOTPEeOHOCTEN, OMMCAHHBIX BBILIIE.

MAGE-A4 oraocutcst k cemelictBy antureHoB menaHoMmel (MAGE). CemelictBo
MAGE skcnpeccupyercsi B pasjIMUYHBIX 3JI0KAYECTBEHHBIX THIIAX OIMYXOJIeH, Ha4yuHas C
MEJIAHOMBI, PaKka TOJICTOM KHIIKH, JIETKOTO M 3aKaH4YMBas PAaKOM MOJIOYHOW >KeJe3bl U
npyrumu onyxossiMu. B dactHocTH, cemerictBo MAGE mnopnpasnensiercss Ha nBe rpynmsl Ha
OCHOBAHWHM TMATTEPHA WX OKCIOPEeCCMH B TKaHAX, mnpuueM mnoxacemeiictso MAGE-A
AKCIIPECCUPYETCS B 3apPOIBILIEBBIX KJIETKAX sMuka U abeppaHTHO PEdKCIPECCHPYETCS B
3JI0OKAYECTBEHHBIX OMyXOJIsIX. DTO Takke npuMeHumo kK MAGE-A4.

HccnenoBanmsi mo SKCOpecCHMH B OMyXOJieBOM TkaHu BblissBmM, 4to MAGE-A4
(cBepx)akcmpeccupyercst B 19 - 35% cnyuyaeB HemenkokjieTrouHoro paka jerkoro (HMPJI),
13% ciy4aeB pakxa MOJIOYHOM >kene3bl, 47% CilydaeB SMUTETMABHOIO paKa SIMUHUKOB 1 22%
cny4aeB konopekTajbHoro paka (Tajima et al. Lung cancer 2003; 42: 23-33; Gure et al. Clin
Cancer Res 2005, 11:8055-8062; Kim et al. Int J Mol Med 2012, 29: 656-662; Otte et al.
Cancer Res 2001, 61:6682-668; Daudi et al. PLoS One 2014, 9:¢104099; Li et al. Clin Cancer
Res 2005, 11:1809-1814).

KPATKOE OIIMCAHUE U3OBPETEHUA

Ienpro HaCTOSIIIIErO N300PETEHNSI SIBIISIETCS O0eCIIeYeHHe BhIIENIEHHOro T-KIIeTOYHOro
peuenrtopa (TCR), cnetduunoro k MAGE-A4.
B uacraoctu, TCR cremuduyuHo pacno3HaeT moCIea0BaTeIbHOCTE aMUHOKUCTOT SEQ

ID NO: 1 unu ee pparmeHnr.
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B xonkperHbix BapuaHTax peanmsauud TCR crnemuduyHo pacrmo3HaeT CBA3aHHYIO C
HLA-A2 ¢dopmy mnocnenosatensroct amuHOKHCIOT SEQ ID NO: 1, B wactHoctu, TCR
pacno3Haer nocienosatesbHOCTE aMuHOKHCIOT SEQ ID NO: 1, xoropast mpeseHTHpOBaHA
MoJekysion, kogupyemorn HLA-A*02:01.

B nekoropbix BapuanTax peanuzanuu TCR comepsxut: Bapuabenbhyro obnacts TCR
a, comepkamyto CDR1 ¢ mocnenoBatensHocThi0 amuHokucior SEQ ID NO: 2, CDR2 ¢
nocienosateabHOCThi0 aMHHOKHCIOT SEQ ID NO: 3 u CDR3 ¢ mocienoBaTeabHOCTBIO
amurokucior SEQ ID NO: 4, u Bapuabenbuyto obnacte TCR B, comepkamytro CDRI ¢
nocienosarebHOCThI0 amuHOKUCIOT SEQ ID NO: 5, CDR2 ¢ mocienoBaTeabHOCTHIO
amuHOKHCITOT SEQ ID NO: 6 u CDR3 ¢ nocienosatensHOCThIO aMUHOKHCIIOT SEQ ID NO: 7;
wm Bapuabensuyro obmacte TCR a, comepskammyro CDR1 ¢ mocnenoBaTebHOCTHIO
amurokucior SEQ ID NO: 12, CDR2 ¢ nocnenoBarensHoCcThIO amuHOKUCTOT SEQ ID NO: 13
u CDR3 ¢ nocnenosarenbaocThi0 aMHHOKHCTIOT SEQ ID NO: 14, u BapuabensHyr0 001acTh
TCR B, coneprkaiyro CDRI1 ¢ nocnenoBarensrocThi0 aMuHOKHCIOT SEQ ID NO: 15, CDR2 ¢
nocnenoBateibHOCTEIO aMUHOKHCIOT SEQ ID NO: 16 u CDR3 ¢ mocnenoBaTebHOCTHIO
amunokucior SEQ ID NO: 17; unu Bapuabensuyro obiacte TCR o, comepskaryio CDRI1 ¢
nocienosatenbHOCThI0 aMuHOKKUCIOT SEQ ID NO: 22, CDR2 ¢ mocienoBaTeabHOCTBIO
amuuokucinoT SEQ ID NO: 23 u CDR3 ¢ nocnenosatensaocThio aMmuaokucior SEQ ID NO:
24, u papuabenbuyo obOmacte TCR P, comepskamyro CDRI ¢ mociemnoBaTeabHOCTBIO
amuHokucnoT SEQ ID NO: 25, CDR2 ¢ nocnenoatensHOCTEI0 aMuHOKHCTOT SEQ ID NO: 26
u CDR3 ¢ mocnemosatensHocTh0 aMuHOKHCIOT SEQ ID NO: 27. Jlamueie TCR Gomee
MOIPOOHO OMHUCAHBI HUAXKE.

B konkpetHbix BapuanTax peannsauni TCR comepsxut: Bapuabensayro obmacts TCR
o ¢ nocnenoeateibHOCTEIO aMuHOKHCIOT SEQ ID NO: 8 u Bapuabensayto obsacts TCR B ¢
nocaenoBateibHOCThI0 aMuHOKHCIOT SEQ ID NO: 9; unu sapuabensuyro oonacts TCR o ¢
nocnenoareibHOCTEI0 aMuHOKHCIOT SEQ ID NO: 18 u Bapuabensnyto obmacte TCR B ¢
nocienoateibHOCTEI0 aMuHOKUCIOT SEQ ID NO: 19; wmn Baprabenbuyo obmacts TCR o ¢
nocienoareibHOCTEI0 aMuHOKHCTIOT SEQ ID NO: 28 u Bapuabensnyto obmacte TCR B ¢

nocnenoBaTenbHOCThI0 aMmuHOKHuCTOT SEQ ID NO: 29,
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B mexoropeix Bapmantax peaymzamun  TCR  comepxur: o wnems TCR ¢
nocnenoBateibHOCTEI0 aMuHOKHCTIOT SEQ ID NO: 10 u B iens TCR ¢ nocnenoBaTenbsHOCTHIO
amuHokucoT SEQ ID NO: 11; o nens TCR ¢ nocnenosatensHOCTEIO aMuHOKUCTOT SEQ 1D
NO: 20 u P uens TCR ¢ nocnenosatensrocthio amuHokucaoT SEQ ID NO: 21; unu o uenb
TCR ¢ mnocnenoBarenbHOoCThIO amuHOKHCIOT SEQ ID NO: 30 m B umems TCR c
nocjaenoBaTeabHOCTh0 aMmuHOoKucIoT SEQ ID NO: 31.

B gpyrux Bapumantax peamzamuun  TCR  comepxutr: o wnems TCR ¢
nocnenoBateibHOCTEI0 aMuHOKHCTOT SEQ ID NO: 87 u B uens TCR ¢ nmocnenoBaTebsHOCTHIO
amuHokucoT SEQ ID NO: 88; o nens TCR ¢ nocnenosatensHOCTRIO aMuHOKUCTOT SEQ 1D
NO: 89 u B uens TCR ¢ nocnenosatensrocThio aMuHOKUCIOT SEQ ID NO: 90; unu o uenb
TCR c¢ mnocnenoBatensHocThi0 amuHOKHCIOT SEQ ID NO: 91 m B wmems TCR ¢
nocaenoBateibHOCThI0 aMuHOKKHCTIOT SEQ ID NO: 92.

B Hexotopeix Bapmantax peammsauuun TCR  comepxut: o wnemp TCR ¢
nocnenoBaresbHOCTEI0  amuHOKucaoT SEQ ID NO: 102 uw B wmeme TCR ¢
nocnenoBateibHOCTHIO0 aMuHOKHCTOT SEQ ID NO: 103; o nens TCR ¢ mocnenoBaTebHOCTBIO
amuaokucyior SEQ ID NO: 108 u B nens TCR ¢ mocienoBaTenbHOCTBO aMHHOKUCTOT SEQ
ID NO: 109; wm o uens TCR ¢ nmocnenosatensaocthio amuHokucior SEQ ID NO: 114 u B
uenb TCR ¢ nocnenoparensaocTsio amuHOKHCIOT SEQ ID NO: 115.

TCR, mnpemiokeHHbIe B HACTOSIIEH 3asBKE, SBJIIFOTCS BbIIEIEHHBIMH W/WJIH
OUHIIIEHHBIMH U MOTYT ObITh PACTBOPHUMBIMHU HJIH CBSI3AHHBIMH C MEMOPAHOM.

B HekoTOpBIX BapuaHTAX peATH3ALUH HACTOSIIErO0 H300pETeHHs MPEIIOKeH
BeienenHbli TCR, onmucanHeli B HacTosimel 3asBke, npuueM cekpeuusi IFN-y, Bbi3BaHHas
cessbiBanneM TCR, skcrpeccupoBanHbIM Ha 3((PEKTOPHON KIIETKE, C MOCIeI0BATENEHOCTHIO
amuaokucior SEQ ID NO: 1, xoropas mNpe3eHTUPOBAHA MOJEKYJIOH, KOIMPYEMOM
HLA-A*02:01, moxet ObiTh Oosiee uem B 100 pa3 Beiie, npeanourutensHo S00 pas BbiLe,
oonee mnpemnourutenbHo 2000 pa3 BeIllle TMPH CBSI3BIBAHUH C  IOCIIENOBATEIBHOCTBIO
amuaokucior SEQ ID NO: 1, xoropas mNpe3eHTUPOBAHA MOJEKYJIOH, KOIMPYEeMOM
HLA-A*02:01, mo CpaBHEHHIO CO CBSI3bIBAHHEM C HEPEJICBAHTHBIM MENTHUIOM, KOTOPBIN

Npe3eHTUPOBaH MOJIEKYIoi, komupyemoit HLA-A*02:01.
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B HekoTOphIX BapHaHTaX peasu3allii MOCIeN0BATENLHOCTE aMUHOKHCITIOT TCR MoxkeT
comepKaTh OMHYy WM Oosee deHOoTHUMHMUECKH Mondamux 3ameH. Kpome toro, TCR moryr
ObITb MeueHbIMU. [loaxomsIIie METKH M3BECTHBI B TAHHOW OOJACTH TEXHHKH, U X MOYKHO
coemuanth ¢ TCR wmu Bapuwantom TCR, mprmeHsis OObIYHBIE CIIOCOOBI, HEOOS3ATENHHO
MOCPENICTBOM JIMHKEPOB PpAa3IMYHON IMHBL TepMHH «MeTKa» HIIM «MeTsINas TpyImay
OTHOCHTCSI K JIIOOOH JIeTeKTHpyeMoil MeTke. B kauecTBe NOMOJHEHHS WM AJbTEPHATHBBI,
NOC/IEOBATEIbHOCTE AMUHOKUCIIOT MOXKHO MOIu(UIIMpOBaTh, 4YTOOBI OHA COIEpIKasia
TEpaNeBTUYECKUH  areHT Wi  MOoAuUIUpyromy  (HapMakOKMHETHKY — TPYIILY.
TepaneBTHYeCKHii areHT MOXKHO BBIOpaTb M3 TPYMIBI, COCTOSINEH U3 HMMYHHOH
3G GEeKTOpHON  MOJIEKYJIbl, LUTOTOKCHYECKOTO areHTa W paauoHykimpma. HWMmyHHas
ohdeKTopHas  MOJIEKyJa  MOKET  TMPEACTABJIATh  COOOH,  HampuMep,  UTOKHH.
Momuduimpyromas (GpapMaKOKMHETHKY TPYINa MOKET MPENCTaBISATh COOOH MO MEHBIIEH
Mepe OJTHO IMOBTOPSIOLIEECs 3BEHO MOJIMATUIIEHTIMKOJISL, IO MEHBIIEH Mepe OIHY INIMKOJIbHYIO
IPYyIITy, IO MEHbIIEH Mepe OHY CHAJIMILHYIO TPYIITY HIIH UX KOMOHHALIHKIO.

TCR, B vactaocTH, pactBopumyio popmy TCR, npemioskeHHyO B HACTOSILIEN 3asIBKE,
MOYKHO MOIH(HUIIUPOBATE TyTEM MTPUCOEIUHEHHUS TOMOJHUTEBHBIX (DYHKIIMOHAIBHBIX TPYIII,
HApuMep, ISl CHU)KEHUS] UMMYHOT'€HHOCTH, YBEIWYEHHUS THUIPOAWHAMHYECKOTO pa3Mepa
(pasmMepa B pacTBOpE), PACTBOPUMOCTH W/WJIM CTaOMJIBHOCTH (HampuMmep, Onaromapst
MOBBILIEHHON 3aIUTE OT MPOTEOJUTHUECKOH Merpajalliii) ¥/Wid YBEJIHYEHUS BpPEMEHH
NOJTY’KHU3HH B CBHIBOPOTKE. [[pyrue nomaxossiare (GyHKIHOHAIbHbIE TPYIIBI U MOAU(DHKALIAH
BKJTIOYAIOT «MEPEKITIOYATENTH CaMOPa3pPyLIESHHsD UM «3aLUTHBIE TIEPEKITIOUaTEIN», KOTOPhIE
MOYKHO HCIIOJIb30BATh [UISl BBIKIOUEHHUS WM BKITIOUEHHUS] S(P(EKTOPHBIX KJIETOK-XO3SIEB,
Hecymx TCR B COOTBETCTBMM C HACTOSIIUM H300pETEHHEM, B OpraHu3Me maiueHTta. B
HacrosIel 3asBke Taroke npemioskersl TCR ¢ m3MeHeHHBIM NaTTEPHOM TITHKO3HIHPOBAHUSL.

Takxe moxxao k TCR, B wactHoctH, k pactBopumoii ¢popme TCR B cooTBeTcTBUU C
HACTOSIIIUM HU300peTeHreM, 00aBHTh JIEKAPCTBEHHOE CPEACTBO WM TEPareBTHYECKHUIt
KOMITOHEHT, TaKOW Kak HU3KoMoJieKynsipHoe coemuHenne. TCR, B 4aCTHOCTH, paCTBOPUMYIO
¢dopmy TCR B COOTBETCTBHHM C HACTOSIIUM H300pETEHHEM, MOMKHO JIOMOJHUTENBHO

MOI[I/I(bI/ILII/II)OBaTI:, yTOOBI BBECTH JOIOJIHUTECIIBHBIC  JOMECHBIL, KOTOPEIC mOMOI'yT
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UAeHTA(ULHIPOBATE, OTCIIEIUTb, OUMCTHTh W/WIIH BBIIEJHTH COOTBETCTBYIOLIYIO MOJIEKYITY
(metkn).

B nexoropeix BapuanTtax peaymmzanud TCR OTHOCHTCS K OJHOLEMOYEYHOMY THITY, B
koropom o umenb TCR wm [ wmemp TCR cBsi3aHBI JIMHKEPHOW MOCIEAOBATENIBFHOCTHIO,
Heo0s3aTeNbHO MPU STOM JIMHKEPHAsI OC/IEAOBATEIBHOCTD SIBJISIETCS PACILIETUISIEMOI.

B apyrom acnekte mpemyiokeH MOJMIENTHN, COAep KAl (PyHKIMOHAIBHYIO YacTh
TCR, onmcaHHylO B HACTOSILEW 3asBKe, Mpu4eM (YHKIHMOHAJIBHAS YaCTh COAEPKUT IO
MEHBIIeH Mepe OIHY W3 MOCIEeNOBATEILHOCTEH AMUHOKHUCIIOT, BBIOPAHHBIX W3 TpPYIIIHI,
cocrosel u3 nocnenosatenbHocTelr SEQ ID NO: 4,7, 14,17, 24 u 27.

B KOHKpeTHBIX BapHaHTAX peN3AUMH (PYHKUMOHAJBHAS YacCTb  CONEPIKUT
BapuabensHyro 0bacte TCR o v/mnu Bapuadensuyio oomacts TCR f.

B KOHKpeTHBIX BapHaHTAX peaTH3aliH NpeAIoKeH mojmBajaeHTHbIH komiuieke TCR,
comepxkaiuii mo MeHbineir Mepe nBa TCR, ommcaHHbBIX B Hacrosimed 3asiBke. B Oornee
KOHKPETHOM BapHaHTe peajn3aliy MO MeHblIed mepe oauH u3 ykasaHHbIX TCR cBsizan c
TepaneBTUYECKUM areHTOM.

B KOHKpPETHOM BapHaHTe peaM3alid MPEIJIOKEH CIUTHIA OENOK, COMEpKAIIUi o
uernb TCR u  uens TCR, npuuem yka3aHHBIN CIMTBINA OETOK COAEPKUT MOCIEN0BATEILHOCT
AMHHOKHUCIIOT, MPEICTABIEHHYIO B JII000H u3 mocaenoparensHocreit SEQ ID NO: 94, 96, 98,
104, 110u 116.

B KOHKpeTHbIX AacrmeKkTax CIUTHIA OeNOK JOMOJHUTENBHO CONEPIKUT — CAWT
paciueruieHns: pypruHOM H/HITH OCIEN0BATENFHOCTD MMPOCKOKA PHOOCOMBI.

B npyrom acmekre mnpemiokeHa HyKJIeWHOBas Kuciota, komupyromas TCR,
OMUCAHHBI B HACTOSIIEH 3asiBKe, I KOAWUPYIOIIAs TMOJUIENTU WA CIUThIA OesoK,
OIMCAHHBIE BBIIIIE.

B omHOM acnexTe mociienoBaTebHOCTh HYKJIEMHOBOH KHUCIOTHI, KOAUPYIOMIAS O LEMb
TCR, npencraenena B moboi u3 mocaenoparensuocreit SEQ ID NO: 69, 77, 85, 99, 105 u
111. B apyrom acrekte MmocCja€noBaTENbHOCT HYKIIEHHOBOW KHCIIOTHI, KOAUPYIOIIas B 1emb
TCR, npencrasnena B moboit u3 nocnenosarensaocreir SEQ ID NO: 70, 78, 86, 100, 106 u
112. B mpyrux acnektax TCR conmepxut o uens, komupyemyo SEQ ID NO: 69, u B uens,
komupyemyio SEQ ID NO: 70; o tens, kogupyemyo SEQ ID NO: 77, u B uens, Kogupyemyro
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SEQ ID NO: 78; o uens, komupyemyio SEQ ID NO: 85, u B uemns, komipyemyo SEQ ID NO:
86; o nens, komupyemyo SEQ ID NO: 99, u B uens, komupyemyo SEQ ID NO: 100; o erb,
komupyemyo SEQ ID NO: 105, u B uens, komupyemyio SEQ ID NO: 106; unu o uens,
komupyemyio SEQ ID NO: 111, u B uens, komapyemyro SEQ ID NO: 112.

B  pomomHMTENBHBIX — ACMeKTaxX MPEVIOKEH CIUTBIA  OEoK,  KOIUPYEeMBIH
MOCJIENOBATEIbHOCTRIO ~ HYKJIEMHOBOW ~ KHUCJIOTBI, TMPENCTABIEHHOH B  JOOOH U3
nociaenosatenapHocTe SEQ ID NO: 93, 95,97, 101, 107 u 113.

B nomomHUTENEHOM acmeKkTe MpeioKeHa IJIa3MUJa WM BEKTOp, COAEp KaIlui
HYKJIEMHOBYIO KHCJIOTY B COOTBETCTBHM C HACTOSIINM H300peTeHHEM, OMHCAHHBIE BBIIIIE.
B nmomonmHuTENbHOM acmekTe NpemiokeHa IUla3MHIAa WIJIM  BEKTOp, Coaep/kallue
HYKJIEHHOBYIO  KHCJIOTY,  KOAMPYIOIIYKO  TOCJIEIOBATENILHOCTH  IMOJIUMENTHAOB,
npeacraBienibie B SEQ ID NO: 87 m SEQ ID NO: 88; mocienoBaTeabHOCTH
nommnentunoB, mnpencrasieHHsie B SEQ ID NO: 8 wu SEQ ID NO: 90;
MOCJIeIOBATENLHOCTH mounentuaos, npencrasieHdsie B SEQ ID NO: 91 u SEQ ID NO:
92; mocnengoBatensHOCTH nonunenTuaos, npeactasiennsie B SEQ ID NO: 102 u SEQ ID
NO: 103; nocnenoBatenbHOCTH mojunentuAoB, npeacrasiedHsie B SEQ ID NO: 108 u
SEQ ID NO: 109; unu mociaenoBaTelbHOCTH MOJHUIENTHIOB, MpeacTasienubie B SEQ ID
NO: 114 u SEQ ID NO: 115. IIpeanoututenbHO, BEKTOP MPENCTABJISIET COOOW BEKTOP
OKCIIPECCHU HJIM BEKTOP, MOIXOMSAIIMHA I TPAHCAYKIHM HJIA TPaHCQEKIUH KJIETOK,
0COOEHHO 3YKapUOTHUECKHX KJIETOK. BEKTOp MOKET, HampuMmep, MPeacTaBisTb COOOM
PETPOBUPYCHBINH BEKTOP, HATIPUMED, FAMMAa-PETPOBUPYCHBIM HIJTH JIEHTUBHPYCHBIA BEKTOP.

B npyrom acnekTte mnpemioxkeHa kieTka, skcrhpeccupyiomas TCR, omucaHHbI B
Hacrosiel 3asBke. Kiierka MokeT ObITh BBIIEIIEHHON WM HE BCTPEYAOLIEHCS B IIPUPOLIE.

B ngpyrom acmexkre mnpemiokeHa KIIETKA, COIEprKallash HYKJIEHHOBYIO KHCJIOTY,
OMMCAHHYIO BBIIE, WIM TJIa3MUAYy WA BEKTOp, OMHCAHHLIE BbIIE. B 4yacTHOCTH, KieTKa
MOJKET CONEP’KaTh. BEKTOP OKCIPECCHH, KOTOPBIA CONEPKUT HYKJIEWHOBYIO KHUCIIOTY WJIH
MHO>KECTBO HYKJIEMHOBBIX KHCIIOT, OMMCAHHBIX BBIIIE, WM TEPBBIA BEKTOP 3KCIPECCHH,
KOTOPBIN CONEPIKUT HYKJIEMHOBYIO KHCJIOTY, Komupyroilyio mens aabda TCR, onucannyo B
HACTOSIIEH 3asBKE, W BTOPOH BEKTOP OKCIPECCHH, KOTOPHIH COACPKUT HYKJIECHHOBYIO

KUCNOTY, koaupyroyto nens 0eta TCR, onrcanHyrO B HACTOSIIEH 3asBKE.
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Knerka moxxer npencrasisite coboit mmponut nepudepuyeckoit kpou (JIIK) mmm
MOHOHYKJIEApPHYIO KJIeTKy nepudepuueckoit kpou (MKIIK). OOpuHO KII€TKA MpPEACTABIISIET
co00i MMMYHHYIO 3P EKTOPHYIO KIIETKY, B YaCTHOCTH, T-KieTky. JIpyrue moaxoasinue TUIIbI
KJIETOK BKJIIOYAIOT ramMma-fenbTa T-kiieTkw, ecrectBeHHble kieTku-kmuiepsl (NK) m NK-
nono6ubie T-knetku (NKT).

B npyrom acrnekTe mpemio;KeHO aHTUTENO WM €r0 aHTUTE€HCBSI3bIBAIOIIHI (PparMeHT,
B YACTHOCTH, CBs3bIBaroImiics ¢ yacteio TCR, omucaHHOW B HACTOSIIEW 3asBKe, KOTOpas
onocpenyer crenrduuHocts K MAGE-A4.

B npyrom acmekre npemnokeHa kommosuims, coxepxkamasi: TCR, omucaHHbIl B
HACTOSIIIEN 3asiBKe, TOJIMIENTH, OINWCAHHBIA B HACTOSINEH 3asBKE, CIUTHIA OOk,
OIMCAHHBIA B HACTOSAIIEH 3asBKe, mojuBaieHTHbIH koMmiiekc TCR, onmucaHHbIi B HACTOMIIEH
3asiBKe, HYKJIEMHOBYIO KHCJIOTY, OIHUCAHHYIO B HACTOSIIEH 3asBKE, BEKTOp, OMHMCAHHBLIN B
HACTOSIIEH 3asiBKe, KJIETKY, ONMMCAHHYIO B HACTOSIIEH 3asiBKE, WM AQHTHTEIO, ONMMCAHHOE B
HACTOSIIEH 3asIBKE.

B npyrom acrniekte mpemiokeHa papmarieBTiueckas kommosuius, cogeprkarmast: TCR,
ONMUCAHHBIA B HACTOSIIEH 3asBKE, MOJMIIENTHI, OIMHCAHHBIM B HACTOSILEN 3asBKE, CIIMTHIM
OEJIOK, ONMMCAHHBLIM B HACTOSIIEH 3asBKe, moyuBajeHTHLIM komiuiekc TCR, ommcaHHbI B
HACTOSIIEH 3asfBKe, HYKJIIEMHOBYIO KHCJIOTY, ONMCAHHYIO B HACTOSIIEH 3asBKE, BEKTOP,
OTNMCAHHBIA B HACTOSIIEH 3asBKe, KJIETKY, ONMHMCAHHYIO B HACTOSINEH 3asBKe, WM aHTUTEINO,
OTNMCAHHOE B HACTOSIIEH 3asBKE.

OObIuHO (hapMarleBTHUECKAsT KOMITO3HMIUS CONEPKUT IO MEHBIIEH Mepe OIUH
(hapMarieBTHYECKH TPUEMIIEMbBIN HOCHTED.

B ngpyrom acnmekre mnpemmoxensl: TCR, ommcaHHBIi B HACTOSIIEH 3asBKe,
MOJIMIIEITH I, OIUCAHHBLINA B HACTOSIIEH 3asBKe, MoMBaIeHTHBIA Komiuieke TCR, onucanHbIi
B HACTOAINEH 3asBKe, HYKJIIEMHOBAas KHCIIOTA, ONHWCAHHAS B HACTOSIIEH 3asBKE, BEKTOP,
OMMCAHHBLIA B HACTOSINEH 3asBKe, KJIETKA, ONUCAaHHAd B HACTOSINEH 3asBKE, aHTUTENO,
OMKMCAHHOE B HACTOAIIEH 3asBKE, KOMITO3HUIIMS, OMKMCAHHAS B HACTOAIIEW 3asBKe, WU
(dhapMarieBTHYECKasT KOMITO3MIIKS ISl IPUMEHEHUS] B KAYECTBE JIEKAPCTBEHHOT'O CPENCTBA, B
YaCTHOCTH, Ul MPUMEHEHHs [UId JIEYeHHs paka. Pak MOXeT MpencTaBisTh CoOoi

reMaToJIOTHYECKUI paK WM COJMIHYIO OMyXOJib. Pak MokeT ObiTh BBIOpaH W3 TPYIIIHI,
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COCTOSIIIe M3 CapKOMBI, paKa MpPEICTATENIFHOM JKeJe3bl, paka MAaTKH, pakKa IIUTOBHIHOU
JKeNe3bl, paka sYKa, paka MOYKH, paKa IMOKETyJOYHOH JKele3bl, paka SUYHUKOB, paka
MULIEBOA, HEMEJIKOKJIETOUHOTO PaKa JIETKHX, HEXOMKKHHCKOW JTMM(pOMBI, MHOKECTBEHHOM
MHEJIOMBI, MEJIAHOMBI, IT€YEHOUHO-KJIETOUHON KAapLMHOMBI, paka TOJIOBBI M IIIEeH, paka
JKeNyZIKa, paka SHAOMETPHS, KOJOPEKTAIBHOTO paKa, XOJAHIHOKAPLUHOMBL, paKa MOJOYHOM
JKeJle3pl, paka MOYEBOTO ITy3bIpsi, MHEJIOWJHOrO JIeHko3a M ocTporo JmmdoOnacTHOro
neiiko3a. IIpenmourntensHO pak BeiOpaH u3 rpymmbsl, coctosimeir u3 HMPJI, MPJI, paka

MOJIOYHOM JKEJIE3bI, AMYHUKOB UJIK KOJIOPEKTAJIBHOI'O paKa, CapKOMBI U OCTCOCAPKOMBIL.

KPATKOE OIMMCAHUE YEPTEXEN

Ha ®wurype 1 noxazano ceszeiBanne MAGE-A4Ggyy-I' KI'C-mymnetumepa ¢ CD8+
T-kneTkamu, TPaHCAYLHMPOBAHHBIMH PA3IMYHBIMU PEAKTHBHBIMHU 1O OoTHOuIeHnio Kk MAGE-
A4 TCR. CD8+ T-knerku Boimensuii u3 MKIIK 3mopoBoro moHopa ¥ TpaHCAYLHPOBAIH
tpemst pazmuHbiMu MAGE-A4-TCR u ogaum koHTpOosibHEIM TCR, KOTOpPBII HE pacmo3Haer
MAGE-A4. Tpaucnytuposanubie CD8+ T-kietku ortOupanmu ¢ momoripio FACS, ucnomnb3ys
B KQueCTBE MapKepa TPAHCAYKIIMH KOHCTAHTHYIO 00yiacTh Oeta Mbiinu. [locie pasMHOKEHHUS
yKaszaHHbIX KIeToK, ux okpammBad MAGE-A4Gyy-I KI'C-mynbTuMEpOM H aHTHTENAMH
npotuB CD8 u xoHcTanTHOU OOmacti Oera mpimu (mmCb) ¥ aHATM3UPOBAIN C TOMOLIBIO
NPOTOUHOI UTOMETpUH. [ eliTel OblM yCTaHOBJIEHBI Ha momyssun kuBbix CD8+/mCb+
KJIETOK, U TIOKA3aHO OKparmBanue mybrumepa/CD8.

Ha ®urype 2 nokazano, uro tpancrernsie mo MAGE-A4-TCR T-knetku pacmno3HaroT
MAGE-A4gvy-nentun, npesentapoannbiii HA HLA-A2. Tpancrennsie T-K1eTki COBMECTHO
KyJILTHBHPOBAN C Kjierkamu 12, HarpykeHHbIMH u3BHe MAGE-A4GVY-nentunom, nmm ¢
knerkamu K562/HLA-A2, kotopsie Obliiu Tpancayuuposansl reHoMm MAGE-A4. B kauectse
OTpULATENIFHBIX KOHTPOJIEH HWCIONBb30BANM KJIETKH 12, Harpy>kKeHHble KOHTPOJIBHBIM
OEeNTHAOM, ©  HeTpaHcayuupoBaHHble  kieTku  KS562/HLA-A2,  COOTBETCTBEHHO.
PacniozHaBaHue KIETOK-MHUIIEHEH aHAIM3UPOBAIN MyTeM u3MepeHus: koHuertpanuu IFN-v B
CyIepHATAHTaX COBMECTHBIX KYJIBTYp C MOMOIIEIO cTanaapTHoro ELISA.

Ha ®urype 3 mokazaHa (yHKIHMOHAJbHAs aBUIHOCTh TpaHCreHHbIX 10 MAGE-A4-

TCR T-knerok. TpancreHnble T-KJI€TKHM COBMECTHO KYJIBTHBHPOBAIMA C KJIeTKaMu 12,
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Harpy>KeHHbIMH W3BHE CTYMEHYATO M3MEHSIOIIMMHUCS HAa MOPsAoK KoHUeHTpauusmMu MAGE-
Adgyy-nenmuna (102 M - 10* M). Konnenrpamuto IFN-y B CymepHaTaHTax COBMECTHBIX
KYJIBTYP U3MEPSUTH C TOMOLIBI0 cTaHAaapTHoro ELISA.

Ha ®urypax 4A - C mnokazaHa cnocoOHOCTh TpaHcreHHbix mo MAGE-A4-TCR
T-xnerok (TCR-1, TCR-2 m TCR-3) mmsupoBate MAGE-A4-nonoxxuTensHble JTHHAN
omyxoneBbix kiaetok HLA-A2-3aBucumeiM crnocobom. Tpancrennble T-KJIETKH COBMECTHO
KkyneTuBUpoBaiu ¢ pazmuyuHbiMu MAGE-A4-nonoxurtensasivu HLA-A2-monoXuTenbHBIMH
muHusME onyxosieBbix Kietok (NCI-H1703, NCI-H1755), MAGE-A4-otpuniatensnoit HLA-
A2-ONOKUTENPHON JIMHHEH OomyxoJieBbIXx KieTok (Saos-2) u MAGE-A4-orpunarensHoit
HLA-A2-otpunarenbHoii  JuHHEH OmyXoyeBblx KIETOK (AS549). OnyxoneBble KIIETKH,
HarpykeHHble MAGE-A4Gyy-nenTuaoM, HCIONB30BAM B KAYECTBE IOJIOKHUTEIBHOTO
KOHTPOJIS. L[UTOTOKCHYHOCTD, HAMTPABJICHHYIO IPOTUB JIMHHUHN OIMyXOJIEBBIX KJIETOK, CTAOMIIBHO
TPAHCAYLMPOBAHHBIX (DIIyOPECLIEHTHBIM MAapKepoM, H3MepsUId C IMOMOLIBIO YCTPOMCTBA
IncuCyte® ZOOM (Essen Bioscience) mytem nosydeHuss u300paskeHHI KaKiple [Ba vaca.
Jnst Toro 4toObl MpOAHATH3UPOBATH BBLICBOOOXKIEHHE LUTOKMHOB, 4epe3 24 u colupanu
CyIIepHATAHTEI COBMECTHOW KYJIBTYPHI U aHATM3UPOBAN KoHIeHTpauuu IFN-y ¢ momorsio
craupapraoro couaeud-ELISA (BD, nabop mis ELISA IFN-y uenoBeka).

Ha ®wurypax SA - C mnokazano, uro tpancrennble mo MAGE-A4-TCR T-knerku
(TCR-1, TCR-2 u TCR-3) He pacrno3HAIOT HOpPMAJIbHBIE KJIETKH 4ernoBeka. TpaHcreHHbie T-
KJIETKd COBMECTHO KYJbTHBHPOBAJIM C pA3IAYHBIMH TEPBUYHBIMH  KJIETKAMH |
NPOUCXOMAIIUMHA W3 HHIYLUPOBAHHBIX MMOJHMIOTEHTHBIX CTBOJIOBBIX Kierok (UIICK)
KJIETKAMH, MPEACTABSIONMMH BakKHbIe TKAHW WM OpraHbl. HopMmasibHbIE KIIETKH,
HarpyxeHHble MAGE-A4Gyy-ienTuaoM, WCHONB30BAIM B KAa4YeCTBE IMOJIOKHTEIBHOTO
KOoHTpoys. BemeBamm  skcnpeccuto HLA-A2 Ha HelipoHax NyTeM NpeaBapHTEIbHOMN
unkyOauu ¢ IFN-y. TIpoBoaunu snextponopaunto HLA-A2-otpunarensubix kietok NHBE
tpanckpuduposannoi in vitro PHK (1ivPHK) HLA-A2, u skcnpeccuto HLA-A2 Bcemu
KJIETKAMH IOATBEP)KAATHM C TOMOIIBIO TNPOTOYHOW muToMeTpuu. Jlnst Toro droOsl
NPOaHATM3UPOBATh BBICBOOOKIEHHE LUTOKHHOB, 4epe3 24 4 coOupasid CyrnepHaTaHTBI
COBMECTHOM KyJbTYpbl M aHanu3upoBaiu koHHeHtpaumu IFN-y, a tarcke IL-2 ¢ momorsio

cranpaptaoro couaeud-ELISA (nabop mis ELISA IFN-y umu IL-2 yenoseka, BD).
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Ha ®wurype 6 nokazano ceszeianne MAGE-A4gyy-I' KI'C-mynmstumepa ¢ CD3+ T-
KJIETKaMH, TPAHCAYLHUPOBAHHBIMH PA3IMYHBIMHA PEAKTUBHBIMU 1O OTHOIIeHnI0 kK MAGE-A4
nonHocThio yenoBeyeckumu TCR. CD3+ T-knerku Beipensim w3 MKIIK 3mopoBoro monopa
n tpaHcayuupoBam Tpemsi pazmiyHbiME MAGE-A4-TCR u omanmm koHTposbHbIM TCR,
koTopbiii He pacnosHaer MAGE-A4. Ilocne pa3MHOKEHHSI YKa3aHHBIX KJIETOK HX
okpatmmBami  MAGE-A4Gyy-I KI'C-myneTumMepom u  anturenom mporuB CD3  u
AQHAJM3UPOBAJIM C TMOMOIIBIO MPOTOYHOW IMTOMETpHU. [ elThl OBUTH YCTAHOBJIEHBI HA
nomnyJsiun kuBbix CD3+ KkiteTok 1 OKpalnBaHue MyJIbTUMEpPA.

Ha ®wurype 7 noka3aHo, 4Tto TpaHCr€HHBIE IO MOJIHOCTHIO uenoBeueckoMy MAGE-
A4-TCR T-xnerku pacnosHator MAGE-A4gyy-nentun, npesentupoBanHbelii Ha HLA-A2.
Tpancrennsie T-KJIETKH COBMECTHO KYJbTHUBUPOBAIM C KJIeTKaMH T2, Harpy>KeHHBIMH HU3BHE
MAGE-A4GVY-nentunom, wna ¢ kinerkamu  AS49/HLA-A2, koropble  Obutn
tpancayuupoBanbl reHoM MAGE-A4. B kadecTBe OTpUIIATENBHBIX KOHTPOJIEH HCIOIb30BAIIH
kjeTku T2, HarpykKeHHble KOHTPOJBHBIM IIENTHIOM, M HETPAaHCAyLUPOBAaHHbBIE KIIETKH
AS49/HLA-A2, coorBeTcTBeHHO. Pacro3HaBaHWe KJIETOK-MUIIEHEH aHAJM3UPOBAJIU IMyTEM
u3mepenus: koHuentpauust IFN-y B cymepHaTaHTaX COBMECTHBIX KYJIBTYP C ITOMOIIBIO
anaym3a Luminex.

Ha ®urype 8 mokazaHa CriocOOHOCTb TPAHCTEHHBIX 1O TMOJHOCTHIO YETOBEYECKOMY
MAGE-A4-TCR T-knerok cneuuduudo pearupoBate ¢ MAGE-A4-nonokuTebHBIMU
JUHUSMH OmyxojieBbix Kietok HLA-A2-zaBucumbiM criocobom. TpancreHnbie T-kieTku
COBMECTHO KyJNbTUBHpPOBAM C pasnmuunbiMd  MAGE-A4-nonokutensapivua - HLA-A2-
NOJIOKUTEILHBIMHU JIHHUSIME OnyXxoJieBbix Kiietok (A375, NCI-H1703, NCI-H1755), MAGE-
Ad-nonoxutensaor HLA-A2-otpunarensHol jmHuel omyxoneBbix kietok (NCI-HS520) u
MAGE-A4-otpunatensuoii HLA-A2-nojg0KUTENBHON JIMHUEH OMyXOJIEBbIX KJETOK (AS49).
Jns Toro ytoObl MPOaHATH3UPOBATH BLICBOOOKIEHHE ITUTOKHHOB, depe3 24 4 coOupaim
CyNepHATAHTBl COBMECTHOM KYJIBTYPHI M aHATN3UpoBaM KoHHeHTparuu IFN-y ¢ moMombio
anaym3a Luminex.

Ha ®urype 9 nokazaHa CrmocOOHOCTb TPAHCTEHHBIX MO MOJHOCTBHIO YETOBEYECKOMY
MAGE-A4-TCR T-xnerok musupoBate MAGE-A4-nonoXUTENbHEIE JIMHANA OITyXOJIEBBIX

kinerok  HLA-A2-3aBucumbiMm  crocobom.  TpancreHHble — T-KJI€TKH ~ COBMECTHO
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KyneTaBHpoBaiN ¢ pazmuyHbiMu MAGE-A4-nonoxurtensasiva HLA-A2-monoXuTebHBIMH
JMHUAME OIyXosieBbIx kiietok (A375, NCI-H1755, A549-HLA-A2-MAGE-A4) u MAGE-
A4-orpunartensaoit HLA-A2-nonoxuTeNbHOM JTHHHEN OnyXoyieBbiX KieTok (AS549-HLA-A2).
LM TOTOKCHYHOCTh, HANpaBJIIEHHYIO MPOTHB JIMHUWA OITYXOJIBBIX KJIETOK, H3MEPsUId C
MOMOINBIO aHAIW3a MMIIEJAHCA, KOTOPBIM HAuMHAIM dYepe3 O dYacoB IIOCIE Havaja
COBMECTHOT'O KYJIbTHBHPOBAHUSI.

Ha ®wurype 10 nokazana cnocOOHOCTh TPAHCTEHHBIX MO MOJHOCTHIO YEIOBEUECKOMY
MAGE-A4-TCR  T-xnerok kontpommpoBath MAGE-A4-nonoXuTenbHble  OMyXOJH,
npuBuThie MblaM NSG.

Ha ®urypax 11A - C nokazano uucio konuii Bektopa (UKB) u sxcnpeccust MAGE-
A4 TCR. Mononykieapubie kietku mnepudepudeckoin kposu (MKIIK) TtpancoyuupoBasiu
JICHTUBUPYCHBIMH BEKTOPaMHU, KOIMPYIOIIMMH MOJHOCTBIO yenoBeueckuii MAGE-A4 TCR
(TCR-5) wm ynyuinenssnii Bapuant (TCR-8). A) Pesynsrarer usmepenus UYKB B TCR-5 u
TCR-8 T-kierkax Obumn comoctaBumbl. B) Okcnpeccuto TCR na mosepxsoctu T-kietku
OLleHUBaM nyTeM Aetektuposanus GVY -cnennpuyHoro terpaMepa ¢ MOMOLIBIO MPOTOYHON
HUTOMETPUH W TPEICTABWJIM B BHIE MpoueHTa oT obiiero komudectBa CD3+ T-xieTok.
Okcnpeccust TCR-8 Obita mopbiena o cpasHenuto ¢ akcnpeccueir TCR-5. C) InotHOCTH
moniekysn TCR Ha mnoBepxHoctH T-kiieTok oneHuBaym mnyteM paerektupoBanus GVY-
criequUUHOro Terpamepa C MOMOIIBID MPOTOYHON LHUTOMETPUU M TPEACTABHIIA B BHIE
cpenHero reomerpudeckoro uHreHcuBHocTH (yopecuenuun (gMFI) Bcex terpamep+ TCR
T-xnerok. Ilnotaocts skcmpeccun TCR-8 moOBBIIEHA TO CpPaBHEHHUIO C IUIOTHOCTBIO
skcnpeccun TCR-S.

Ha ®urypax 12A - B mokazaHo, uto T-KJIETKH, SKCIPECCHPYIOIHE IMOJHOCTHIO
yenosedyecknii MAGE-A4 TCR (TCR-5) wnu ynyuennsiii Bapuant (TCR-8), cnenuduyno
yHHUTOXKAIOT 3Kcnpeccupyromune MAGE-A4 knerku-mutienu in vitro. A) TCR-5, TCR-8 unu
Herpancayuuposandeie (HT/I) T-knetku COBMECTHO KyJbTHBHpOBaH C Kietkamu AS549.A2
(A2+, MAGE-A4(-)), xnetkamu NCI-H2023 (A2+, MAGE-A4(+)),knetkamu A375 (A2+,
MAGE-A4(+)) wm knerkamun A549.A2 MAGEA4 (A2+, MAGE-A4(+)) npu cOOTHOIIEHUH
a¢dexrop: mutiens (3:M) 1:1. Uepes 24 u ouenuBamn BoicBoOOkaeHue IFNy B kauectBe

ouomapkepa axtuHocTH T-kjerok. TCR-5 u TCR-8 T-knerku cekperupoBamu INFy, korma
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WX COBMECTHO KYJIbTHBHPOBANN C KJIETKAMHU-MHUIIEHSIMU, SKkcripeccupyrommmvu MAGE-A4, Ho
He B npucyrctBud MAGE-A4-otpunatensheix kietok. B) TCR-5 T-knetku, TCR-8 T-kierku
i HetpancayuuposanHbie (HT/]) T-kinetks COBMECTHO KyJIbTUBHPOBAIU C KiieTkamMu A375
(A2+, MAGE-A4(+)), knerkamu A549. A2 MAGEA4 (A2+, MAGE-A4(+)) wm kietkamu
U20S (A2+, MAGE-A4(au3kuit)) npu cootHomenumsix M 10:1, 511 um 25:1.
IuTOTOKCHUYHOCTE U3MEPSITH Yepe3 6 YacOB KaK MPOLEHT, HOPMUPOBAHHBIM Ha OMyXOJIEBYIO
KJIETKY OTHenbHO, myTeM u3Mmepenus nmrenmanca. TCR-5 u TCR-8 T-knetku onocpenoBam
COIOCTaBUMYIO IIUTOTOKCHYHOCTh B OTHOLIEHHH Tpex skcnpeccupyronmx MAGE-A4 nunnit
KJIETOK.

Ha ®urypax 13A - B mokazaHo, urto T-KJIeTKH, 3KCHPECCHPYIOIIUE TMOJHOCTHIO
yenoBeueckuii MAGE-A4 TCR (TCR-5) wimn ynyumnenssiii Bapuant (TCR-8), onmocpenyror
perpeccuro omyxoseil y mbimei ¢ skcnpeccupyomumu MAGE-A4 onyxonsamu. 5 Mbllam
NSG (Ha xaxmoe ycioBHE€) BBOMMIM IMYTEM IOJKOKHONH HMHBEKIMH OIyXOJIEBbIE KJIETKH
MAGEA4(+) A375 u Beomuimu cpeny, HTJ] T-xnerku wmm T-kieTku, 3KCIIpeCcCHPYIOIIUe
nonHocteio yesnoBedecknii MAGE-A4 TCR (TCR-5) wmu ynyuinenssiii Bapuant (TCR-8).
H3mepsin pocT OMyxosu ABAXKAbI B HEJENIO M OLIEHUBAIU NIPOTHUBOOIYXOJIEBYIO AKTUBHOCTb
TCR T-keToK Mo CpaBHEHHUIO C TAKOBOM Yy MblIiei, monyunBiimnx koaTpoid HTJI u cpemy. A)
Mbium ¢ omyxonsamu A375 50 mm® nonyunma 5 x 10° (cnesa) umm 1,5 x 10° (cnipasa) HTJT T-
ierok, TCR-5 T-ximeroxk mmu TCR-8 T-ximerox. Kax TCR-5, tak m TCR-8 T-knerku
KOHTPOJUPOBAIU POCT omyxonedl mpu nose 5 x 10° T-xnerok, Ho mma TCR-8 T-knertok
BBIIBUJIM TIOBBIIIEHHBIH KOHTPOJbL HAJ OMyXONsSMU Hpu Oonee Huskoil mose 1,5 x 10° T-
kierok. B) M ¢ onyxomsamu A375 100 mm® momayuuma 10 x 10° HT/I T-knerok, TCR-5
T-knerok nmn TCR-8 T-knerok. TCR-8 T-kieTku onmocpemoBaid MOBBIIEHHYIO PErPECCHIO

omyxoyu 1o cpaBHeHHIO ¢ TCR-5 T-xnerkamu wim HT/ T-knerkamu.

NOAPOBHOE OIIMCAHUE U30BPETEHUA

A. KPATKHI OB30P
Iatrepn sxcnpeccun MAGE-A4 cnocobcTByer ero mnpuUromgHOCTH B KAuecTBE

onyxonecnerpduunon mutneHu it AKT. MAGE-A4 conep kT 3MUTOI B BHJIE AEKANENTHIA
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(Duffour et al. Eur J Immunol. 1999 10: 3329-37) ¢ nmocnenoBaTelsHOCTHIO aMUHOKHCIIOT
GVYDGREHTV (SEQ ID NO: 1), xotopelii npeseHTupyercs mojekynamu HLA-A2. B
nenoM, MAGE-A4 sensiercs mopxopsueit omyxosiecnenupuunor mumensto maasi AKT.
Tpebyrotcst HOBBIe, Oe3omacHble U 3hdexTrBHbIe dhdexTopel TCR, HaLeeHHbIE HA AH THT'€HBI
MAGE-A, nns uMMyHOTepamuu paka. B COOTBETCTBHM C HACTOSILIMM H300peTeHHeM
npeuIokKeHsl T-KIeTouHbIe pelenTopbl, KOTopble 3¢ (EeKTHBHO HAIENMBAIOTCS HA AHTHI'€HbI
MAGE-A4 Ha pakoBbIX KJIETKaX, M LEJbIO HACTOSINEro H300pETEeHUsl SIBIISETCS

YIOBJIETBOPEHUE TAKOH HEPEATN30BaHHON MOTPEOHOCTH MEIULIHBI.

B. ONPEJEJNEHMS

Ilepen Oomee mnOAPOOHBIM OMHUCAHMEM ACIIEKTOB HACTOSILETO W300peTeHHs B
OTHOLIEHHH HEKOTOPBIX M3 MPEANOYTHTEBHBIX BAPHAHTOB €r0 PEaM3aLUH PEeJIOKEHbI
CIIemyIoLIre O0IIHe ONpeaeTeH s

Hacrosiee m3o0pereHne, WUTIOCTPATHBHO OMHMCAHHOE Jajiee, MOXKHO IOIXOISLIM
00pa3oM OCYLIECTBUTH B OTCYTCTBHE JIFOOOTO dJIEMEHTA JIH 3JIEMEHTOB, OrpaHHYEHHs WJIU
OTrpaHUYEHNH, KOHKPETHO He PACKPBITBHIX B HACTOSILEH 3asiBKE.

Hacrosiiiiee u3o0perenne Oyner OMMCAHO B OTHOLIEHHH KOHKPETHBIX BapHAHTOB
peanusalid W CO CCHUIKOW Ha HEKOTOpble (HUIYphl, HO HACTOsIIEE H300pEeTeHHe He
OrpaHUYEHO MU, & OTPAHHYUEHO JIUIIB (POPMYJION H300pETEHMSI.

Korma B omucanuy HaCTOSIIETO H300peTeH st U B (hOpMYyJie H300PETEHHST UCTIOB3YIOT
TEPMHH «BKJTIOYAIOIIUI, OH HE HCKIIOYAET Npyrue dyieMeHThl. J[is 1enell HacTOsIero
I/I306peTeHI/IH, CUMTAIOT, 4YTO TCPMHUH ((COCTOSIH.[I/Iﬁ u3» OIIHCHIBACT HpeI[HOLITI/ITeJ'H:HI:II\/'I
BapHaHT peajii3allii Hald TaKOBBIM, OINHCAHHBIM TCPMUHOM «BK.IIIOLIaIOH_[I/II\/‘I)). Ecmu Jajiece B
HACTOSIIIEH 3asBKE OMPENENIEHO, YTO TpyMa BKJIIOUAET 1O MEHBIIEH Mepe HEKOTOPOe
KOJIMYECTBO BAPUAHTOB PEATTM3ALIIH, TO 3TO TAK)KE CIIEAYET MOHUMATh KAaK OMHUCAHUE TPYIIIIEL,
KOTOpas NpearnouTUTCIIbHO COCTOUT TOJIBKO U3 NAaHHBIX BAPUAHTOB pCaJIu3aluu.

Jnsa  ueneit  HAcTOSIIEro  W300pETEHHs] TEPMHH  IIOJYyYEHHBIH»  CUHTAIOT
OITHCBhIBAIOIITNM HpeI[HOLITI/ITeJ'II:HLII\/'I BapHaHT peaju3aluud Had TaKOBBIM, OIHCAHHBIM

TEPMHHOM «IOCTYNHBIA K NONyudeHHIO». Ecim pajee B HACTOSIIEH 3asiBKE, Hampumep,
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YKa3aHO, YTO aHTHTEJIO JOCTYIHO K MOJYUEHHUIO U3 ONMPEIeSICHHOrO HCTOYHUKA, TO 3TO TAKIKe
CllenyeT MOHUMATh KaK OIMMCAHHE AaHTHTENA, KOTOPOE MOJYYEHO U3 YKa3aHHOTO HCTOUHHKA.

IIpy ymoMHHAHHMH CYIIECTBHTEILHOTO B EAWHCTBEHHOM YHCJIE, HANPHMEp, TaKoe
VIIOMUHAHUE BKJIIOYAET MHOKECTBEHHOE UYHCJIO YKA3aHHOrO CYIIECTBUTENBHOTO, €CIU
KOHKPETHO HE YKa3aHO HHOE. TepPMHUHBI «OKOJO» WJHM «HIPUOJHM3HUTESIBHO» B KOHTEKCTE
HACTOSIIEr0 HK300peTeHus O003HAYAIOT MHTEPBAJ TOUHOCTH, KOTOPBIH, Kak TMOHMeT
CIELMAMCT B JAHHOH 00JIACTH TEXHUKH, BCE ele OyaeT rapaHTUPOBATh TEXHHYECKUH d(deKT
o0cysxaaemMoro nmpusHaka. JJaHHbIH TepMUH OOBIYHO YKA3bIBAET HA OTKJIOHEHHE OT YKa3aHHOTO
yncoBoro 3HaveHust Ha +10%, u nmpeanmoutuTenbHO Ha +5%, Gonee MPeAnoYTUTENBHO HA
+2%, nanbonee npennoyTuTeabHO Ha £1%.

Ecmn He yka3zaHO WHOE, TEPMUH IO MEHBIIEH Mepey», NMPEIIIeCTBYIOLUIHNH Py
AJIEMEHTOB, CJIeyeT MOHUMATh KaK OTHOCSILIHNACS K KaKIOMY 3JIEMEHTY B psiy. TepMUH «I10
MEHbIIEH Mepe OAWH» OTHOCHUTCS K OAHOMY WM Oojiee, HAIPHMED, ABYM, TPEM, YETBIPEM,
ISITH, LIECTH, CEMH, BOCBMH, HEBSTH, aecsatd win Oonee. CrenuaaucTel B JaHHOW 00JiacTH
OnpenessiT WM CMOTYT YCTAHOBUTB, HCIONBb3ysl He Oojiee 4YeM MNpOBeNeHHe OOBIYHOTO
HCCJIEIOBAHMS, MHOYKECTBO SKBHBAJICHTOB KOHKPETHBIX BAPHUAHTOB PEAM3ALUH HACTOSILErO
U300peTeH s, ONMMCAHHBIX B HACTOSIIEN 3asBKe. [Ipenmornaraercs, 4To TaKHe SKBHBAJIEHTHI
BXOJIAT B 00bEM HACTOSIIEr0 H300PETEHNSI.

TepMuH «u/umm» TMOBCIOMY, TJ€ OH HCIOJB3YETCS B HACTOSIIEH 3asBKE, BKIIIOYAET
3HAUEHUE «I», KWIN» U «BCE WM JIt00as Apyrasi KOMOWHALUSI DJIEMEHTOB, OOBEIMHEHHBIX
YKa3aHHBIM TEPMHHOM.

TepmuH «MeHee uem» WM, B CBOIO OUepeb, «0ojiee uemM» He BKIIFOUAeT KOHKPETHOE
yrciio. Hanpumep, meHee yem 20 03HauaeT MeHee YeM yKa3aHHOE YKCII0. AHAJIOTHYHO, Oojiee
YyeM WM BBIIIIE YeM O3HauaeT Oojiee YeM HJTH BhILIE YeM YKa3aHHOE YKCJIO0, Harmpumep, Oosee
yem 80 % o3HauaeT OoJiee ueM MM BhIIIE YeM ykasaHHOe unciio 80 %o.

TepMuH «BKJIIOUAs» O3HAYAET BKJIOUAs, HO HE OrpaHUUMBAsICHY. «Brimouas» u
«BKJTIOYAsI, HO HE OrPAHUYMBASICEY UCIOJb3YIOT B3aUMO3aMEHSIEMO.

Ioecroay B onucanuu u opmyJsie H30OPETEHHsT B HACTOSIIEN 3asBKE B 00beEM (OPMBI
€IUHCTBEHHOTO 4YHCJIa BXOOUT (opMa MHOKECTBEHHOTO YHCJA, €CJM B KOHTEKCTE He

Tpebyercs uHoe. B yacTHOCTH, eClti CIoJb3yeTcs: (hopMa eIUHCTBEHHOTO YHCIIA, TO CIIEAYET
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IIOHUMATh, YUTO B 06’LeM OIIMCAaHHUA HACTOSLIETO I/1306peTeHI/I$I BXOJOUT MHOKECTBECHHOEC UHCJIO,
a TaKKe eAMHCTBEHHOE YHCIIO, €CITH B KOHTEKCTE He TPeOyeTCs: HHOe.

Texunueckue TCPMHUHBI HUCIIOJIB3YIOT B UX CMBICIIC HWJIM 3HAYCHUH, MPUBBIYHOM JIA
CIENUAIMCTa B JAHHOM OOJNACTH TEeXHUKH. ECM KOHKPETHOE 3HAYEHHE IEPENaeTrcs
KOHKPETHBIMU TCPMHUHAMHU, TO ONPEACIICHUA TCPMHUHOB 6yI[YT NPUBEACHBI OaJICC B KOHTCKCTE,
B KOTOPOM YIOTPEOSIOTCS JaHHBIE TEPMUHBIL.

I[OHOJ'IHI/ITGJ'ILHBIC OIpeacjiCHuss ONHCaHbl TMOBCKOAY B OINMCAHUU HACTOALICTO
U300peTeH sL.

Bce HY6.]'II/IKaI_II/II/I, HUTUPOBAHHBIC TIOBCKOAY B TEKCTEC ONHCAHUSA HACTOAIICIO
u300peTeHust (BKJIIOUAsI BCE MATEHTHI, 3asIBKH HA TMATEHT, HAYYHbIE MMyOJMKALIMH, HHCTPYKIIUH
U T.1), Jubo Beile, MUOO HIDKE, HACTOSIUUM IOJHOCTHIO BKJIFOUEHBI B JTAHHYIO 3asBKY
nocpencteoM cceuikun. Hu onmH Marepuas, BKIIOYEHHBIM B ONMHCAHUE, HE JOJDKEH
paccMaTpuBaThCsl Kak MPU3HAHME TOTO, YTO HACTOsIIee M300peTeHHe He JaeT INpasa
JaTHPOBAaTh TAaKOW Marepuasl Oojiee pPaHHMM HYHUCJIOM B CHIIY IPEALIECTBYOIIETO
u3o0pereHus. B Tex ciywasx, KOrga Marepual, BKJIOYEHHBIH MOCPEICTBOM CChLIKH,
IPOTUBOPEUUT HJIM HE COOTBETCTBYET ONMMCAHUIO HACTOSILIIEr0 M300pETEHHMs, OMICanue Oymer
HUMETh MTPENMYILECTBEHHYIO CHITY HaJl JIIOOBIM TAKHM MATEPUATIOM.

COI[ep}KaHI/Ie BCEX HOOKYMCHTOB W INATCHTHBIX OOKYMCHTOB, LIHUTHPOBAHHBIX B

HACTOSIIIEH 3asBKE, IMOJIHOCTBIO BKJIFOUCHO B JAHHYIO 3as4BKY ITOCPEACTBOM CCBLIIKH.

C. BBOJHAS HH®OPMAIIUA O TCR

TCR cocTOUT M3 IBYX Pa3MUYHBIX U OTIEIbHBIX OEJIKOBBIX IENeH, B MMEHHO, ajbha
() uemu TCR u OGera (P) memu TCR. o umenr TCR copmepkutr Bapuabensuyio (V),
coemuautenbHyIO (J) 1 koHCTaHTHYIO (C) obmactu. B uens TCR comepskut BaprabenbHYO
obnacte (V), obnacte paznoobpasus (D), coemunurensuyio (J) u koucrantayio (C) obmacru.
Iepectpoennsie obmactu V(D)J obenx ueneit oo u B TCR conmepxar runepeaprabesbHbie
yuactku (CDR, ompenessomine KOMIUIEMEHTAPHOCTh YUACTKH), CPENH KOTOPBIX YYACTOK
CDR3 omnpenenser cnenuduunoe pacrnosnapanue snurona. Ha C-koHIIEBOH 00MacTi Kak o
nens TCR, tak u B umens TCR comepikat ruapodoOHBI TpaHCMEMOpPAHHBIH TOMEH H

OKaHYUBAKOTCA KOPOTKUM LHUTOINIA3MATHYECKHUM XBOCTOM.
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O6bruno TCR mpencraenser coOoi reTepoauMep OMHOW ¢ IEMHd W OOHOW [ Iemnu.
Hansbnii rerepomumep Moxer cBsizbiBaThCs ¢ Mosekynamu [KI'C, mpeseHTHpYOIUMH
TENTHI,.

Tepmun «Bapuabenbhas obnacte TCR o», wmm «Bapuabenmpnas uens TCR oy, nmm
«BapuabesbHBI JOMEH» B KOHTEKCTE OTHOCUTCS K BapuabenbHOW obmactu o memu TCR.
Tepmun «Bapuabenbhas obmacte TCR Py wmm «Bapuabenbhas nenb TCR B» B kxoHTEekcTe
oTtHOCUTCS K BapuabesbHoi obmactu B uermu TCR.

Jlokycsl u rensl TCR HazBaubl ¢ ncnonb3oBanueM HoMeHKIaTypbl TCR International
Immunogenetics (IMGT) (6aza manubix IMGT, www. IMGT.org; Giudicelli et al. Nucl. Acids
Res., 34, D781-D784 (2006); Lefranc u Lefranc, Academic Press 2001).

D. MAGE-A4

B mnepsom acmekte mnpemiokeH BbineneHHbld T-kierounsiii  peuentop (TCR),
crietnuuneii Kk MAGE-A4.

MAGE-A4 oTHOCHTCS K TPYIINE TaK HAa3bIBAEMBIX AHTHIEHOB paKa/sHuKa. AHTUTEHbI
paka/sudka 3KCIPECCHPYIOTCS B PA3IMYHBIX 3JIOKAYECTBEHHBIX OMyXOJISIX U 3aPOMABIIIEBBIX
KJIETKaX, HO He B JAPyrux TKaHax B3pocibiXx. Crnenosatensno, MAGE-A4 sensercs
WHTEPECHBIM MMMYHOTEPANIEBTUYECKIM IEJIEBBIM AHTUTEHOM. | €H YeyioBeKa, KOIUPYFOLIH
MAGE-A4, o603naues MAGEA4 (ENSG00000147381).

B uactaoctu, TCR, npenokeHHbI B HACTOSAINEH 3asBKe, CHEMM(PUUHO PACIIO3HAET
SIUTOI, coaepskaluil aMuHOKUCIIOTHI ¢ 230 mo 239 uz MAGE-A4, 1.e., mocnenoBaTeabHOCTh
amunokucior SEQ ID NO: 1 (GVYDGREHTYV; takke 0003HaYeHHYIO B HACTOSILEH 3asBKE
MAGE-A4gvy) unu ee pparmenr.

O6bruno TCR pacrno3HaeT nenTHAHbIH (pparMeHT aHTUTE€HA, KOTIa TOT MPE3EH TUPOBAH
MOJIEKYJION riaBHOro komiuiekca riucrocosmectumoctu (IKI'C).

Cucrema wan KOMIUTEKC JieWKkouuTapHOoro antirena uenoseka (HLA) mpencrasnser
co0oif KOMITJIEKC T€HOB, KOAMPYIOIIMX OENKH TJIABHOIO KOMILIEKCA TMCTOCOBMECTHMOCTH
(TKTC) y momeit. HLA-A*02 (HLA-A2) npencrasisier coOOH OIHY KOHKPETHYIO TPYIIITY
ayteneii rmasHoro komiutekca rucrocopmectumoctd (I'KI'C) I xmacca B mokyce HLA-A.

HLA-A*02:01 npencrasnsier coboit koHkpeTHbIH auiens HLA-A*02.
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Takum oOpa3om, B KOHKpeTHOM Bapuante pean3auun TCR cnemuduuno pacnosnaer
cesizannyo ¢ HLA-A2 ¢dopmy mocnenosarensHoctn amuHOKucaoT SEQ ID NO: 1. B eme
Oonee  koHKpetHOM  BapuaHte  peamsauud TCR  coneuuduuHo  pacmosHaeT
nocnenosateibHOCTE aMUHOKHCTIOT SEQ ID NO: 1, koTopast mpe3eHTHpOBaHa MOJIEKYIIOH,
komupyemoit HLA-A*02:01.

TCR BricokocnermpuyeH k MAGE-A4 u He nposIBIIsIET EPEKPECTHON PEAKIIMOHHON
CroCcoOHOCTH € OPYrMMH mentuaaMu. JT1o o3Haudaer, yto TCR He pacrmo3HaeT HOpMaJibHBIE
JIUHAU KJIETOK YeJIOBEKA, BKITFOYAs KAPAMOMHUOLMTRI, SHAOTEIHAJIbHbIE KIETKH, (PHOPOOIaCThI
JIETKOTO, T'eNaTOLUTHI, STUTEJIMATbHBIE KJIETKH KOpPBI MOYKH, ACTPOLMUTHI, SMUTEHAJbHBIC
KJIeTKH OpOHXOB W HeHpoHBI, KoTopble He skcmpeccupytor MAGE-A4. IlepexpectHyro
PEAKIMOHHYIO CIIOCOOHOCTh MOYKHO M3MEPHTH 1O cekpermu [FN-y, kak ornucaHo B HACTOSIIEH
3asiBKe.

Tepmun «cneuuduuHblii K» B KOHTEKCTe NAaHHOW 3asBKU oO3Haudaer, uto TCR
crienn(UYHO CBSI3BIBAETCS C MHIIEHBbIO. B KOHKpeTHbIX BapmaHTax peaymzauud TCR
cneunpnuer k MAGE-A4 wu crneunduyHO CBSI3BIBAETCS C  IOCIENOBATENIBHOCTHIO
amuHokucnor, mpenctasieHHoin B SEQ ID NO: 1, npe3eHTHpPOBAHHOH MOJIEKYIIOH,

komupyemoit HLA-A*02:01.

E. KOHKPETHAS NOCJEAOBATEIBLHOCTh TCR

CDR3 neru TCR o MOXKET HMETH TOCIIENOBATEILHOCTh AMUHOKHCIIOT, BEIOPAHHYIO U3
rpymmsl, coctoser u3 SEQ ID NO: 4, SEQ ID NO: 14 u SEQ ID NO: 24.

CDR3 neru TCR B MOJKET HMETH TTOCIIENOBATEILHOCTh AMUHOKHCIIOT, BEIOPAHHYIO M3
rpymmsl, coctoser u3 SEQ ID NO: 7, SEQ ID NO: 17 u SEQ ID NO: 27.

B HexoTopeIx BapuaHTax peaymsanmu npemioxkeH Boiaenennsrii TCR, cogeprkammii o
nene TCR u P uwemp TCR, mpuuem a) o uens TCR comepkuT onpenensrouii
KoMIuteMeHTapHOCTh yuactok 3 (CDR3) ¢ mocnenosarensrocTsio amuHokucnoT SEQ ID NO:
4, u B uenp TCR coxepsxur CDR3 ¢ mocnenosatensHocThiO amuHOokHCIOT SEQ ID NO: 7;
wm b) o uens TCR comepsxut CDR3 ¢ nocnenorarensrocTsio amunokucior SEQ ID NO: 14,

u P uens TCR comepsxutr CDR3 ¢ mocnenopatenbrocThio aMuHOKUCTOT SEQ ID NO: 17; unu
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c¢) a uenb TCR conepsxut CDR3 ¢ nocnenoarensHocThio amuHOkHCIOT SEQ ID NO: 24, u 3
nens TCR conepxkut CDR3 ¢ mocnenoratensrocThiO amuHOKUCToT SEQ ID NO: 27.

B OoJiee KOHKpETHBIX BapHaHTAaX peasi3auun npemioxeH BeineneHHbiii TCR, npuuem
TCR copmepxur: a) o uens TCR, congeprkamyro CDR1 ¢ nmocienoBaTenbHOCTBIO aMHHOKHCIIOT
SEQ ID NO: 2, CDR2 ¢ nmocnenoparensHocThi0 amuHOKkuCTTOT SEQ ID NO: 3 u CDR3 ¢
nocienoateibHOCTEI0 aMUHOKUCTOT SEQ ID NO: 4, u 3 nens TCR, conepxamyro CDRI ¢
nocienosateabHOCThi0 amMuHOKUCIOT SEQ ID NO: 5, CDR2 ¢ mocnenoBaTeabHOCTHIO
amuHOKHCITOT SEQ ID NO: 6 u CDR3 ¢ nocienosarensHOCTEIO aMuHOKHCIIOT SEQ ID NO: 7;
wm b) o nens TCR, comepxamyro CDRI1 ¢ nmocnenoBarensrocThi0 amuHOkHCIOT SEQ ID
NO: 12, CDR2 c¢ mnocnemoBatensHocThi0 amuHOKHCIOT SEQ ID NO: 13 uw CDR3 ¢
nocnenoBarebHOCTI0 aMuHOKHCIOT SEQ ID NO: 14, u B uens TCR, coneprxaryto CDRI1 ¢
mocnenosarebHOCThI0 amuHOkucIoT SEQ ID NO: 15, CDR2 ¢ mocienoBaTelbHOCTHIO
amurokucior SEQ ID NO: 16 u CDR3 ¢ nmocnenosarenbHocThi0 amuHOKHCTOT SEQ ID NO:
17; uma ¢) o uens TCR, conepxarnyro CDRI1 ¢ nocnenoBatensHOCTEIO amuHOKUCIOT SEQ ID
NO: 22, CDR2 c¢ mnocnenoBarensHocThi0 amuHOKUCIOT SEQ ID NO: 23 u CDR3 ¢
nocenoareibHOCTEI0 aMuHOKUCTOT SEQ ID NO: 24, B uens TCR, comepxatnyro CDRI1 ¢
nocienosatenbHOCThI0 aMuHOKKUCIOT SEQ ID NO: 25, CDR2 ¢ mocienoBaTeabHOCTBIO
amuuokucinoT SEQ ID NO: 26 u CDR3 ¢ nocnenosatensaocThio aMuHokucior SEQ ID NO:
27.

B mnpeamoutnTenbHBIX BapUaHTAX peayM3aluH mpemioxkeHsl BeimeneHHble TCR
kotopsie onpenensror mo CDR, B yactroct, mo CDR3 o u P neneii TCR, onmucaHHbIM BhIIIIE,
npudyeM pekomMOuHaHTHas mocienoBarenbHocth TCR mMomuduuupoBaHa takum 00pasoMm,
LITO6I:I OHa coacprkaiia MYPHUHH3HUPOBAaHHEIC, npearnoUTUTEIIEHO MHUHUMAJIBHBIC
mypuHusuposanubie obmacti Co u CP.

B 0co0eHHO mpeamouTHTENBHBIX BapuaHTax peaymm3auun  BoigeneHHele TCR
ompezessitor o CDR, B wactHocti, mo CDR3 o u B neneit TCR, onucanHbIM BbILIIE, TpUUEM
pexkomOuHaHTHas mocienoarenbHocte TCR Momudunuposana TakuM 00pa3oM, 4TOObI OHA
coaepskajia MUHUMAaJTbHbIE MypuHH3ipoBaHHble obmactu Co u CP u ruapodoOHbIe MyTaluu
AMHHOKHCJIOT B TpaHCcMeMOpaHHOM noMeHe Co. B KOHKpETHBIX BapHaHTaX peau3alid y

takux TCR moBblleHa 3kcmpeccusi U (PyHKIMOHANIbHAS aBUOHOCTh Mo cpaBHeHHIO ¢ TCR,
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KOTOpBIE€ HE SIBJISIFOTCS MHHHUMAJIbHO MYPHUHU3UPOBAHHBIMH H HE COIAEP)KAT TUAPOPOOHBIX
MyTauuii B TpancMeMOpanHoi obmactu Ca.

B nmomomHUTENBHBIX MPEAOYTHTENBHBIX BapuaHTax peanm3anmu BeineneHHble TCR
onpenensitor no CDR, B yactHocTr, mo CDR3 o u B ueneit TCR, onucaHHbIM BhILIIE, TPUYEM
pekomOuHaHTHas mocienoBarenbHocTe TCR He MomubuiMpoBaHa TakuM 00Opa3oM, YTOOBI
OHA COJeprkajla MyPHHU3UPOBAHHBIE WM MHUHHMAJIbHO MypHUHU3HpoBaHHbIE obymactu Co u
CB.

B nexoropeix BapmanTax peanmzanuu npemioxkeH BoineneHHbi TCR, mpuuem TCR
comepskut: a) BapuabenpHyro obmacte TCR o ¢ mocienoBaTenbHOCTEIO AMUHOKHUCIIOT, KOTOPAst
1o MeHnbIieii Mmepe Ha 80% unentuuna nocnenosatenabaocti SEQ ID NO: 8, u BaprabenbHyO
obmacte TCR B ¢ mocienoBaTenbHOCTBIO aMUHOKHCIIOT, KOTOpasi o MeHbLell Mepe Ha 80%
unentuyna nocnenoparensHoctd SEQ ID NO: 9; wm b) Bapuabenbuyto obmacts TCR a ¢
NOC/IE0BATENIBHOCTBIO AMHHOKHCIIOT, KOTOpas 1o MeHblueil mepe Ha 80% wneHTHYHA
nocnenoBarenibioctt SEQ ID NO: 18, u apumabenshyto obmacte TCR B ¢
NOC/IEOBATENIBHOCTBIO AMHHOKHCIIOT, KOTOpas 1o MeHblueil mepe Ha 80% wmeHTHYHA
nocienoarenbHoctd SEQ ID NO: 19; wm ¢) Bapuabenbnyto obmacte TCR o ¢
MOCJIEIOBATENIFHOCTRIO aMHHOKUCIIOT, KOTOpas 1o MeHblueli Mmepe Ha 80% wumeHTHYHA
nocienoarenbioctd SEQ ID NO: 28, u Bapumabenphnyto obmacte TCR [ ¢
MOCJIEIOBATEIFHOCTRIO aMHHOKUCIIOT, KOTOpas mO MeHblueli Mmepe Ha 80% wumeHTHYHA
nocnenosatensaoct SEQ ID NO: 29.

B o6beM hopMyTHPOBKH «I10 MeHbIIeH Mepe Ha 80% HOEHTHYHBIN), B YACTHOCTH, «C
MOCIIEIOBATENLHOCTBIO AMUHOKHUCIIOT, KOTOpas Mo MeHblinel mepe Ha 80% uWOEHTHYHA» B
HACTOSIIEN 3asBKe BXOMAT MOCHENOBATENLHOCTH aMHHOKHCIIOT, 1O MeHbIlel Mepe Ha 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98% i 99% uaeHTHUHBIe YKA3aHHON IMOCIEAOBATEIBHOCTH AMHHOKHCIIOT.

B nexoropeix Bapuantax peaymzanud TCR comepxut o nems TCR u B unens TCR,
NpUYeM a) TOCIEN0BATEIbHOCTE AMUHOKUCIIOT BapuadenbHoit obmactu TCR o mo meHbIueit
Mepe Ha 80% wupentuuna mnocienosatensHocT SEQ ID NO: 8 u comepsxkutr CDR3 ¢
MOCNENIOBATENLHOCTEIO  aMUHOKHUCIOT, mpenctaBnenHor B SEQ ID NO: 4, w

MOCJIEIOBATEILHOCT AMUHOKHCIIOT BaprabensHoi obnact TCR B mo menbiieii mepe Ha 80%
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unentrnuHa nocienosatesHocTd SEQ ID NO: 9 u conepxxutr CDR3 ¢ nmocienoBaTeTbHOCTEIO
amMuHOKHCNOT, nipeactasienHoit B SEQ ID NO: 7, uymm b) mocnenoBaTenbHOCTE aMUHOKHCIIOT
BapuabenbHoit obiactu TCR o mo menbiueir Mmepe Ha 80% HOEHTHYHA MOC/IEIOBATENIBHOCTH
SEQ ID NO: 18 u conepxxut CDR3 ¢ nmocienoBaTelbHOCTEIO aMUHOKUCIIOT, MPEACTABIEHHON
B SEQ ID NO: 14, u mocnenoBaTeIbHOCTh aMHHOKUCIOT BapuadenbHoi obmactu TCR B mo
Menblueit mepe Ha 80% unentnuna nocnenosatensHocTH SEQ ID NO: 19 u conepsxut CDR3
C TOC/IEIOBATENIBHOCTBIO aMHHOKHCIOT, mpeactaBieHHod B SEQ ID NO: 17; wmm c¢)
NOC/IEAOBATEIHBHOCTE aMUHOKUCIIOT BapuabensHoi obmactu TCR o mo menbineli mepe Ha 80%
uneatnuHa nociepgoBatensHocTh SEQ ID NO: 28 w  comepxkutr CDR3 ¢

MOC/IEIOBATENLHOCTRIO  aMHHOKUCIOT, mpenctasineHHon B SEQ ID NO: 24,

B

u
MOCIIEIOBATEIBHOCTE aMUHOKHUCIIOT BapuadensHoi obmact TCR P o menbineii mepe Ha 80%
unentnuHa mnocnenoBatembHoctt  SEQ  ID NO: 29 wu  comepskur CDR3 ¢
MOCJIEIOBATENIFHOCTHIO AMUHOKHCIIOT, ipeactasienHoi B SEQ ID NO: 27.

B tunuunbix BapmaHTax peaymmzanuu npemiokeH BeineneHHsld TCR, nmpuuem TCR
conmepxuT: a) Bapuabensuyro obnacte TCR o ¢ nmocnenosarensHocThI0 amuHOKHCIOT SEQ ID
NO: 8 u Bapuabensuyto obmacts TCR B ¢ mocnenosatensaocThio aMuHOKUCTOT SEQ ID NO:
9; un b) Bapuabenpuyto obnacte TCR o ¢ mocnenosatensHocThio amuHOkCIOT SEQ ID NO:
18 u Bapuabespuyto obsacte TCR B ¢ mocnenoarensrocTsio amuHokucior SEQ ID NO: 19;
wm ¢) Bapuabenpuyro obnacte TCR o ¢ mocnenoBarensHOCTRIO amuHOKHCIOT SEQ ID NO:
28 u Bapuabesphyto obnacte TCR B ¢ mocnenoBarensHoCcThIO amuHOKuCTOT SEQ ID NO: 29.

B crnenyroiueii Tabiiie npencrapieHa kpatkas uagopmanus o Tunuyasix TCR.

TCR | CDR1a | CDR2a CDR3a TRAV|TRAJ|CDR1p| CDR2p CDR3p TRBV TRBJ
1,4,7 TSDQSYGIQGSYDEQN|CAMSGDSAGNMLTF| 14 39 [KGHDR SFDVKD [CATSDWDRSGDKETQYF| 24 2-5
2,5,8 [TSDPSYG |QGSYDQON|CAMSGGYTGGFKTIF| 14 9 [SGDLS |[YYNGEE(CASSGGDGDEQFF 9 2-1
3,6,9 [DSASNY [RSNVGE |CAASRGTGFQKLVF 13 8 |[LGHDT [YNNKEL|CASSQFWDGAGDEQYF 3-1 2-7

B mpumepax moxHO yBHmeTh, uro TCR, mpemnoskeHHbIe B HACTOSIIEH 3asBKe,
cnetuduunel Kk MAGE-A4.

Omnpenenenne MponeHTa UASHTUYHOCTH MEKIY MHOXKECTBOM ITOCIIENOBATENIBHOCTEN
NPEANOYTUTENIBHO OCYIIECTBISIFOT, MPUMEHSIST PHKNIaAHY0 mporpammy AlignX mporpamMer

Vector NTI Advance™ 10 (Invitrogen Corporation, Kapnc6an, Kamugopuus, CIIIA). B ot




10

15

20

25

23

nporpamme HCHonb3yroT moauduuupoanHbiii amroput™ Clustal W (Thompson et al. Nucl
Acids Res 1994; 42: 23-33; Invitrogen Corporation. User Manual 2004; 389-662).
Onpenenenne NTPOHEHTA WASHTUYHOCTH OCYIIECTBIIIOT C IOMOIIBIO  CTaHIAPTHBIX
napaMeTpoB HpuKIaaHon nporpammsel AlignX.

TCR, mnpennokeHHble B HACTOSIIENW 3asBKE, SIBJISIIOTCS BBIACICHHBIMH  HJIH
ounieHHbIMU. «Brinenennsiiny o3nayaer, uto TCR He NpHCyTCTBYET B KOHTEKCTE, B KOTOPOM
OH H3HAYaJIbHO BCTpeTwics B mpupone. «OuuineHHbI» o3HauaeT, Hampumep, yro TCR
OCBOOOXKIIEH MJIH 11O CYLIECTBY OCBOOOKIEH OT APYrHX OENIKOB M HEOEIKOBBIX KOMITOHEHTOB
KJIETKH, B KOTOPOM OH M3HAYAJIbHO BO3HUK.

B HexoTOpBIX BapraHTax peayu3aliuy nocjaeaoBaTeabHoCTs aMuHOKUCIOT TCR Moxker
comepskaTh OfHY Wi Oosiee (PEHOTHITHUECKH MOJTUAIIMX 3aMEH.

«DeHOTUNIMUECKN MOJTYAIlle 3aMEeHbl» TaKKe Has3bIBAIOT «(KOHCEPBATUBHBIMU
3aMeHaMM aMUHOKHUCIOT». KOHuenmus «KOHCepBaTUBHBIX 3aMEH aMHHOKHUCIIOT» IOHSITHA
KBUTH(DUIMPOBAHHOMY ~ CIELUAIMCTY W  MPEANOYTHTEIHHO O3HAUAeT, YTO KOIOHBI,
KOAMPYIOLIHe MOJNIoKUTeNbHO 3apsukeHHble octatku (H, K m R), 3ameHstor Ha KOmOHBI,
KOAUPYIOLIHE MOJIOKUTENBHO 3apsDKEHHbIE OCTATKH, KOJOHBI, KOAUPYIOLIME OTPHLATENBHO
sapsokeHHbie octatkd (D u E), 3aMeHSIOT HAa KOMOHBI, KOIMPYIOLIHE OTPHLIATEIBHO
3apshKEHHbIE OCTATKHU, KOMOHBI, KOAMpPYoLre HelTpaibHbie nospubie octatku (C, G, N, Q,
S, Tu Y), 3aMeHSIFOT Ha KOIOHBI, KOJUPYIOLINE HENTPAJIbHBIE TIOJIIPHBIE OCTATKHU, W KOIOHBI,
KOOUpYyIoLIre HelTpanbHbie Henomspabie octatku (A, F, I, L, M, P, V u W), 3ameHsiroT Ha
KOZOHBI, KOIUPYIOIINE HEATPAIbHBIE HENOJSIPHBIE OCTATKH. Takue W3MEHEHHS MOTYT
NPOUCXOAUTh CIIOHTAHHO, MOT'YT ObITh BBEIEHBI MTOCPEACTBOM HECTEH(PUIHOTO MyTareHesa
WM MOryT ObITh BBEIEHBI MOCPEICTBOM HAMPABIEHHOIO MyTareHesa. Takue H3MEHEHUs
MOXKHO CHIeJaTh, HE Hapyllas Ba)KHbIE CBOMCTBA NAHHBIX moymmenTtuaoB. Cnemmanuct co
cpenHeli kBanudUKaIlMed B MAHHOW OOJIACTH TEXHMKH MOYKET C JIETKOCTHIO M OOBIUHBIM
CrocoOOM OCYILIECTBUTh CKPHHUHT BapHAHTOB AMHHOKHCJIOT W/WJIM HYKJIEMHOBBIX KHCJIOT,
KOIUPYIOLIMX X, YTOOBI ONPEAENUTh C MOMOIIBIO CIOCOOOB, H3BECTHBIX B JAHHOW O0JIACTH
TEXHUKH, MPUCYTCTBYET JIH 3HAUNTEIbHOE CHIKEHHE WM HApyIIEeHHe Y JaHHBIX BAPHAHTOB

CIIOCOOHOCTH CBSA3LIBATH JIMTAH]I,
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B cootBercTBMM C HEKOTOPHIMH BapHaHTAMM peajM3alii IOCIEAOBATENLHOCTD
amuHokucnor TCR  momuduumpoBaHa TakuMm o0pa3oMm, 4YrtoObl OHA  COAeprKasia
NETEKTUPYEMYIO METKY, TePaNeBTUYECKUI areHT WIH MOIUDUIHPYIOMIYIO (hapMaKOKHHETHKY
rpymmy.

HeorpannuuparommmMu npumMmepamMi IeTEKTUPYEMBIX METOK SIBJISIFOTCSI PaIHOAKTUBHBIS
MeTKH, (IIyOpeCleHTHbIe METKH, 30H[Jbl Ha OCHOBE HYKJIEMHOBBIX KHCJIOT, (DEPMEHTHI H
KOHTPACTHbIE peareHThl. TepameBTUYecKue areHThl, KOTopele MOKHO coeauHuTh ¢ TCR,
BKJIIOYAIOT ~ PAJMOAKTHBHBIE  COENMHEHHs, HWMMYHOMOZAYJSITOPEL,  (DepMEHTBI WK
XUMHUOTEPANEeBTUUECKUE areHThl. TepaneBTUUecKue areHTbl MOKHO 3aKJIIOUUTE B JIMIIOCOMY,
ceszannyio ¢ TCR, Tak 4T00OBI COENMHEHNHE MOYKHO OBLIIO MEIIEHHO BBICBOOOINTE B IIEJIEBOM
caiite. DTO MO3BOJUT M30EKATH MOBPEKIAEHUS BO BPEMsl TPAHCIOPTHPOBKH B OPraHH3Me U
rapaHTHPOBATh, YTO TEPANEBTHUECKUI areHT, HAMpUMep, TOKCHH, OyaerT OKasblBaTh
MakcUMaJbHOe  nedictBue  mocne  cesebBaHuss  TCR ¢ coorBerctByrommmu
AQHTUTSHITPE3EHTUPYIOIUMHI KJIeTKaMU. JIpyrumu npumepamu TepaneBTUUECKUX areHTOB
SIBJIIFOTCS. TENTUIHBIE IUTOTOKCHHEL, T.€., OEJIKM MM MEeNTHBI CO CIIOCOOHOCTHIO yOMBATH
KJIETKH MJIEKONUTAIOLINX, TAKHE KaKk pHLIKH, AU(TEPUNHHBIA TOKCHH, OaKTepUasIbHbIH
ak30ToKCUH A Pseudomonas, JIHKaza u PHKasza. HuskomosekyispHbie IHTOTOKCHYECKUE
areHThl, T.€., COEIUHEHUs CO CIIOCOOHOCTBIO YOMBATH KJIETKH MIIEKOMHTAIOIINX, MMEIOIINE
MOJIEKYJISIpHYIO Maccy MeHee 700 manbToH. Takue COemMHEHUsI MOTYT COJIEP>KATh TOKCHUHBIE
METaJIbI, CIOCOOHBIE OKa3bIBATH LUTOTOKCHYECKOE AeicTBHE. boyiee TOro, MOKHO OBITh
MOHATHO, YTO IAHHBIC HHU3KOMOJEKYJSIPHbIE HMUTOTOKCHYECKHE AareHThHl TaKKe BKIIFOYAIOT
OpOJIEKAPCTBA, T.€., COEOUHEHHS, KOTOpble pACHagaroTCs WM [peoOpasyloTcs B
(bU3HONIOTHUECKUX YCJIOBUSIX C BHICBOOOYKIEHHEM IIMTOTOKCHUECKHX areHTOB. Takue areHThI
MOIYT, HampuMep, BKJIIOUYATh [OLETAKCeN, TeMUUTA0WH, UUCIUIATHH, [POU3BOIHbBIE
MaNTaHCHHA, PaXeJIMHUIIMH, KaJMXEAMHIIMH, 3TOMO3u, udochaMu, UpHHOTEKAH, TOphUMep
Hatpusi poTtodpuH I, TeMo300MuUA, TOMOTEKAH, TPUMETPEKCAT MIIFOKOPOHAT, MUTOKCAHTPOH,
aypuctatiH E, BUHKPUCTHH M JOKCOPYOHMLMH, PaaHOHYKJIMABI, Takue Kak, iox 131, peHuii
186, unauit 111, urtpmii 90, BucmyT 210 u 213, aktunuii 225 u acrar 213 (npucoenuHeHue
pamronykmaoB K TCR wii uX mpon3BOAHBIM MOKHO OCYIIECTBHTB, HAIIPUMED, C MOMOIIBIO

XCJIIATHPYIOLINUX aFeHTOB); HMMYHOCTUMYJIAATOPEI, TAaKoKe HU3BECTHHIC Kak
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UMMYHOCTUMYJIUPYIOLIEE CPEACTBO, T.€., UMMYyHHBIE 3((eKTOpHBIE MOJEKYJbI, KOTOpBIE
CTUMYJIMPYIOT HMMYHHBIN OTBeT. [IpuMepaMu UMMYHOCTUMYJISTOPOB SIBJISIFOTCSI LIUTOKUHBI,
takne kak IL-2 u IFN-y, anTutena wm uX (PparMeHTbl, BKJIIOYAs AHTHUTENIA MPOTHB
nerepmuHaHT T-knerok mwim NK-knerok (Hanpumep, npotus CD3, nporus CD28 unu npotus
CD16), ambprepHaTHBHBIE O€NKOBBIE KApKAChl C TMONOOHBIMH AHTHUTENIAM CBOWCTBAMH
CBSI3BIBAHUS, CYNEPAHTUTEHBI, T.€., AHTUTEHBI, KOTOPbIC BBI3BIBAIOT HECIEU(PUIHYIO
aKTHBAIMIO T-KJIETOK, IPHBOASLIYIO K aKTUBALUH MOJHUKJIOHATBHBIX T-KJIETOK H MacCOBOMY
BBICBOOOKIEHUIO LIMTOKWHOB, U UX MYTAHTBI; XEMOKHHBI, Takue Kak IL-8, TpoMOoIrTapHbIii
daxTop 4, CTUMYJHPYIOLMHA POCT MEJAHOMBI O€IOK W T.J., AKTHBATOPHI KOMILJIEMEHTA,
TOMEHBI KCEHOT€HHBIX  OEJIKOB, OOMEHbIl  AJUIOTEHHBIX  OEJIKOB, JIOMEHBI
BUPYCHBIX/0OaKTepHABHBIX OEJIKOB, BHPYCHBIE/OaKTepHATbHBIE TIENTHIBL.

Monekynbl penenTopoB aHTUTeHOB (MoJekysel T-kiaerounoro pemnenTtopa) Ha T-
TUM(OIMTAX YEIOBEKA HEKOBAJIEHTHO CBS3AHBI C MOJIEKYJsipHbIM Komiutekcom CD3 (T3) na
NOBEPXHOCTH KJIeTKH. HapyineHne NaHHOrO KOMIUIEKCA MOHOKJIOHAIBHBIMH AQHTHTEIAMH
npotuB CD3 Be3biBaeT aktuBaimio T-kierok. Takum o0pa3oMm, B HEKOTOPBIX BapHAHTAX
peanuzanuu npemioxked TCR, omucanHbIil B HACTOSIIEH 3asBKE, CBSI3aHHbIH (OOBIUHO MyTEM
cmusiHuss ¢ N- wm C-xkoHnom 1enu aneda wim Oera) ¢ antutenoMm nporus CD3 wm
(GYHKIMOHATIBHBIM (DparMEHTOM WJIM BapHaHTOM yKaszaHHOro adturena nporus CD3.
®parMeHThl W BapUAHTHI/AHAJIOTM AHTHUTENIA, KOTOPblE TMOAXOMAT Uil MPUMEHEHHs B
KOMITO3MLIUSIX M CIOCO0ax, OMHCAHHBIX B HACTOSIIEH 3asBKE, BKIIOUAIOT MHHHAHTHTEA,
¢bparmenter Fab, ¢parmentsr F(ab')., ¢parmentsr dsFv u scFv, nanorena (Nanobodies™)
(Ablynx (Benbrusi)), MOJeEKyJbl, COIAEpKAle CHHTETHYECKUH OAMHOYHBIA  JIOMEH
BapuabeNbHON 00JaCTH TSKENON IeMd WMMYHOTJIOOYJIMHA, TPOUCXOSIIHA M3 aHTHUTENA
BepOJIIOZIOBBIX (HAMpUMep, BepOJIFOAa, WM JIaMbl, WIH aJblIaKH)), U JIOMEHHBbIE aHTHUTENA
(conmeprkarme OMMHOYHBIN JOMEH BapuaOeabHON 00JaCTH TSHKENION LEeNd HMMYHOTJIOOYInHA
WA JOMEH BapualenbHOW O0MacTH JIETKOW IIEMd HMMMYHOTJIOOYJIMHA C  CO3PEBIIEH
appunnocteio (Domantis (Benbrus)) win ajnbTepHaTHBHBIE OEIKOBBIE KapKAaChl, KOTOPBIE
NPOSIBJSIFOT MOAOOHBIE AHTUTENAM CBOWCTBA CBs3bIBAHUS, Takue Kak addurena (BKIrOUas
ckoHCTpyHnpoBaHHOe aduteno Ha ocHoBe kapkaca Oenka A (IlIBerwist)) WM aHTUKAJTHHBI

(BKJTFOUAsi CKOHCTPYHpOBaHHbIe aHTUKATUHBI Pieris (I'epmanus)).
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TepaneBTHYECKHI areHT MPEANOUTHTEIBHO MOKHO BBIOPATh M3 TPYIIIBI, COCTOSILIEH
U3 UMMYHHOH J((EKTOPHONH MOJEKYJbl, LUTOTOKCHYECKOTO areHTa W PaauOHYKIIUAA.
[IpennourutensHO, MMMYyHHAs! 3P PEKTOPHAS MOJIEKYJIA MPEACTABIISIET COOOH IUTOKHH.

Momudurmpyromas (GpapMaKOKUHETHKY TPYIIa MOXET, HAmpuMep, NpPeACTaBISITh
co0Ol MO MEHbIIEH Mepe OIHO MOBTOPSIIOLIEECS 3BEHO MOJMATUIIEHIJIUKONSA, M0 MEHbIIEH
Mepe OIHY TIJMKOJBHYIO TPYIIly, IO MEHbIIEH Mepe OIHY CHAIUIBHYIO TPYIIy WA HX
komOuHaimoo. CoenuHeHWe 1O MEHBbIIEH Mepe OIHOTO IOBTOPSIOIIErocs 3BEHA
TIOJIMATAJICHTJIUKOJISI, TIO MEHBIIEH Mepe ONHOW TIJIMKOJBHOW TPYIIIBI, IO MEHBIIEH Mepe
OHOM CHAJMJIBHOW TPYNIBI MOKHO OCYIIECTBUTH MHOXKECTBOM CHOCOOOB, W3BECTHBIX
CMIELUAINCTAM B JAHHOH 00JaCTH TEXHUKH. B HpennouTHTesIbHOM BapHaHTE PeasTH3alid
ykazaHHble 3BeHbsi coemuHsOT ¢ TCR koBanmentHO# cBsizpro. TCR, mpemnmoxkeHHble B
HACTOsIIIeH  3asiBKe, MOrYT ObITb MOAM(UIMPOBAHBI OJHOM WM  HECKOJbKUMHU
MouHIUPYIOMIMHI (hapMaKOKUHETHKY rpymnnaMu. B yactHocTu, pactBopumas ¢popma TCR
MOM(HLIUPOBAHA ONHOH WJIM HECKOJbKUMH MOAMU(DHUIMPYIOMMMH  (PapMaKOKHHETUKY
rpynnamu.  Momuduuupyromast papMaKOKHUHETHKY TpPYINa MOYXKET IMO3BOJHMTH HAOOHTHCS
OMaronpUSTHRIX U3MEHEHHI B (PapMaKOKHHETHUECKOM MPO(dHIIe TEPAIEBTUUECKOTO CPENCTBA,
HApUMep, YJYUIIEHHOrO0 BPEMEHH TOJY)KH3HH B IJIa3Me, CHUKEHHOW WJIM TOBBILIEHHOM
UMMYHOTE€HHOCTH U YJTyUIIIEHHOH PaCTBOPUMOCTH.

TCR, mnpemioxkeHHblE B HACTOSIIEW 3asiBKE, MOTYT OBITh PACTBOPUMBIMH HJIH
cBsi3aHHBIME ¢ MeMOpaHoi. Tepmun «pactBopumbiiiy otHocutcs K TCR, Haxomsiemycs B
pactBOopuMOi (opMe (T.e., HE MMEIOIIEMY TPAHCMEMOpPAHHBIX HJIH LUTOILIA3MATHYECKIX
JOMEHOB), HANPUMED, Ul MPUMEHEHHs] B KAUeCTBE HAIIEJMBAIOIIErO areHTa isl JOCTABKH
TEpANEeBTHYECKUX areHTOB K aHTHIeHIpe3eHTUupymoowed knerke. Jlns crabunbHOCTH,
pactBopumbie rerepoaumepHbie  off TCR mpenmoytuTensHO COmEpKAT BBEAEHHYIO
IMCYIb(PUOHYIO CBA3b MEXKIY OCTATKAMH COOTBETCTBYIOLIMX KOHCTAHTHBIX IOMEHOB, KaK
omucano, Hampumep, B WO 03/020763. Omun wma o00a KOHCTAHTHBIX JIOMEHA,
OPUCYTCTBYIOLIMX B TrerepoauMepe off, MOkHO ykopoTHTh C C-koHma wmm C-KOHIIOB,
HarpuMmep, Ha a0 15, mm 1o 10 wim 1o 8 wim He MeHbINee KOJIMYEeCTBO aMUHOKUCIOT.  Jlist
NpUMEHEHHs] B aJONTHBHOW Tepanuu, rerepomuMepHbiii o TCR mosker ObiTh, Hampumep,

TpaHC(hHUIMPOBAH B BHJE MOJHOPA3MEPHBIX IIEMEH, COMEepPKaIMX KaK IIMTOMIa3MaTHUYECKHUE,
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Tak ©u TpaHcMemOpanHbie gomeHbl. TCR Moryr cpepxate aucyiabpUOHYIO —CBSI3b,
COOTBETCTBYIOIYIO TAKOBOW, BCTPEUAIOLIEHCS B MPUPONE, MEKAY COOTBETCTBYIOLIUMH
KOHCTAHTHBIMHU JIOMEHaMH ajib(a u Oera, B KaUeCTBe JOMOIHEHHUS WU aJIbTEPHATUBBI, MOKET
IPUCYTCTBOBATh HEHATHBHASI TUCYJIb(DUIHAS CBSI3b.

TCR, B yactHocTH, pactBopumyto popmy TCR, npemnoskeHHYIO B HACTOSILIEH 3asIBKE,
CIIEIOBATENIBHO, MOYKHO MOMM(UIMPOBATE MyTeM NPHCOSOUHEHHS IOMOJHUTEIBHBIX
(YHKUMOHATBHBIX TPYII, HANPUMED, I CHIDKEHHS. WMMYHOT€HHOCTH, YBEJIHYEHHS
TUIPOMHAMHYECKOrO pa3Mepa (pa3mepa B pacTBOpE), PACTBOPHMOCTH H/WIM CTAOHIBHOCTH
(HampuMep, MyTeM TMOBBIIIEHUS 3ALIUTBI OT MPOTEOJUTUYECKON Jerpajauiu) ¥/uin
YBEJIMUEHUs] BPEMEHH IOJNYKH3HH B ChIBOPOTKe. Jlpyrue moaxopsime (hyHKIMOHAJIbHBIC
IPyNIel ¥ MOAU(HKALIMN BKIFOUYAIOT IIEPEKITIOYATENH CAMOPA3PYILEHUS WIIH «3ALUTHBIE
HEPEKITIOYATENINY), KOTOPbIE MOKHO TPHUMEHSTh Uil BBIKIFOUEHHUs! S((PEKTOPHBIX KIIETOK-
x03s1eB, Hecyix TCR B COOTBETCTBHH C HACTOSILIMM H300pETEHHEM, B OPraHU3Me MALHEHTA.
ITpumepoM sIBIISETCS MHAYLHUPYEMBIH «3AIMUTHBIN mMeperodarensy kacmassl 9 (1Casp9),
omucanubiii Gargett u Brown. Front Pharmacol 2014; 5: 235. Bkpartiie, 3¢hdeKkTopHbie
KJIETKH-X035€Ba MOAMU(HUIHMPYIOT C MOMOLIBIO XOPOIIO H3BECTHBIX CIHOCOOOB 3KCIPECCHU
JOMeHa Kacrmasbl 9, IuMepH3andsi KOTOPOrO  3aBHCHUT OT  HH3KOMOJIEKYJISIPHOT'O
IMMEPHU3YIOLIETrO JIEKAPCTBEHHOTO cpezcTia, Takoro kak AP1903/CIP, u nmpuBOUT K OBICTPOIt
HHAYKIUH arnonto3a B MOMU(UIMPOBAHHBIX S(PPEKTOPHBIX KIIETKAX. YKa3aHHAS CHCTEMA,
Hanpumep, ommcana B EP2173869 (A2). Ilpumepsl Apyrux «mepekiouaTeeit
CaMOopa3pyLIEHHs» WK «3aLUTHBIX MEPEKITFOUaTe e H3BECTHBI B TAHHON 00JIACTH TEXHUKH,
nanpumep, Herpes Simplex Virus thymidine kinase (HSV-TK), expression of CD20 and
subsequent depletion using anti-CD20 antibody or myc tags (Kieback et al. Proc Natl Acad Sci
USA 2008 15;105(2):623-628).

TCR ¢ W3MEHEHHBIM TMATTEPHOM TIIMKO3WIMPOBAHUS TAKKE TPEIIOKEHBI B
HacTosiIel 3asiBke. B maHHON 00NaCTH TEXHUKU W3BECTHO, YTO MATTEPHBI TJIMKO3UIUPOBAHUSI
MOT'YT 3aBHCETh OT MOCJIEOBATENLHOCTH AMHHOKHICIIOT (HAPUMED, HAJIMYHS WA OTCYTCTBHUS
OIpeeJIEHHbIX TJIMKO3UIMPYEMBIX AMHHOKHCJIOTHBIX OCTATKOB, KOTOpbIE OOCYKOAKOTCS
HIDKE) W/WIM KIETKd WM OpraHu3Ma XO3sMHA, B KOTOPBIX MPOAYLHUPYETCs OesoK.

I'muko3unupoBaHue MOMUIENTHIOB OOBIYHO PEACTABIsIET coOo# b0 N-cBsizanHOe, b0 O-
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CBSI3AHHOE  TJIMKO3WIMpOBaHWE.  N-CBA3aHHOE  IJIMKO3WJIMPOBAHHE  OTHOCHUTCS K
NPUCOSIMHEHHIO YIJIEBOAHON TpymHmbl K OOKOBOH Lemu octaTka acmaparmHa. J{oGaeneHue
caiToB N-CBSI3aHHOT'O TVIMKO3WJIMPOBAHUS B CBS3BIBAIOLIYIO MOJIEKYITY YAOOHO OCYIECTBHUTH
NyTeM W3MEHEHHUs TMOC/IEIOBATEIbHOCTH aMHHOKHCIOT TakuM OOpa3oM, uToObI OHA
comepkajia OAHy WM 0Oojee TPHIENTUAHBIX IOCIENIOBATEIbHOCTEH, BBIOPAHHBIX H3:
acmaparuH-X-cepuH © acmaparuH-X-TpeoHuH (roe X mpeacTtasiser coboi  Jro0yro
AMHHOKHCIIOTY, KpoMe nposuHa). Caiitel O-CBS3aHHOIO TIMKO3WJIMPOBAHUS MOXKHO BBECTH
nyTeM J00aBJICHUS] B HCXOIHYIO MMOCIEIOBATEILHOCTh HJIH OCYIIECTBJICHUS B HEH 3aMEHbI Ha
OZMH WM OoJiee OCTATKOB CEPUHA UITM TPEOHHHA.

Hpyrumu  cnocobamu  rymkoswiupoBanuss TCR — sBisiercs  XuMHUYeckoe WM
(dbepMeHTaTHBHOE COEIWHEHHEe TIIMKO3UIOB C OekoM. B 3aBHCHMOCTH OT HCHOJIB3yEeMOro
ciocoba coenuHeHus, caxap(a) MOXKHO TPHUCOEAMHUTh K (a) apruHuHy U ructumuhy, (b)
cBOOOHBIM KapOOKCIJIBHBIM TpymiaM, (C) CBOOOIHBIM CyJib(rUIPHIBHBIM TPYIITaM, TAKHM
KaK TakoBele y muctenHa, (d) cBOOOIHBIM THAPOKCUIIBHBIM IPYIIAM, TAKHM KaK TAKOBBIE Y
CepHHa, TPEOHMHA WJIM TUAPOKCHIIPOINHA, (€) apOMATUYEeCKUM OCTaTKaM, TAKUM KaK TAKOBBIE
y (enmnananuHa, TApo3WHA WK Tpuntodana, wim (f) ammmHOW Trpymme riyTaMuHa.
AHAaJIOTMYHO, AETJIMKO3WIHPOBaHHE (T.€., yIaJIEHUE YTJIEBOAHBIX IPYIII, PUCYTCTBYIOLIMX HA
CBSI3BIBAIOLLEH MOJIEKYJIE) MOYKHO OCYILECTBUTh XMMHUUECKH, HAIIPUMED, IIYTEM BO3IEHCTBHSI
Ha TCR tpudTopMeTaHCYIE(GOHOBOM KHCIOTOM, Wik (ePMEHTATHBHO MyTEM HCIIOIb30BaHUSI
SHJIO- ¥ AK30TJIMKO3UA3.

Taxke BO3MOKHO T0OABHUTE JIEKAPCTBEHHOE CPENCTBO, TAKOE KAK HU3KOMOJIEKYJISIPHOE
coemunenre, K TCR, B uactHocTH, k pactBopumoii (hopme TCR B cOOTBETCTBUM C HACTOSILIM
u3zo0perenrieM. CBs3bIBAHHS MOXKHO JOOHTBCS C IMOMOILIBIO KOBAJEHTHBIX CBSI3CH HIIH
HEKOBAJICHTHBIX B3aUMOIEUCTBUH, HATIPUMED, C TIOMOILIBIO 3JIEKTPOCTATUYECKHX CHJIL. MOXKHO
UCIIOJIb30BaTh PA3/IMYHbIE JIMHKEPHI, N3BECTHBIE B JAHHOW O0JIACTH TEXHHUKH, YTOOBI MOJTYUUTh
KOHBIOTATHI C JIEKAPCTBEHHBIM CPEICTBOM.

TCR, B wactaocty, pactBopumyro ¢opmy TCR B COOTBETCTBUH C HACTOSILMM
U300peTeHreM, MOYKHO JOMOJIHUTENEHO MOIU(ULIUPOBATh, YTOObI BBECTH NOMOJHHUTEIbHBIE
JOMEHBI, KOTOpble OyayT COCOOCTBOBATh MAECHTH(DHUKALIMH, OTCIICKUBAHUIO, OUHUCTKE W/HITH

BBIJICJICHUIO COOTBETCTBYIOLLEH MOJIEKYJibl (MeTKH). Takim 00pa3oM, B HEKOTOPBIX BapHAHTAX
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peammzanuu o nenb TCR wu B nens TCR MokHO MOIU(HUIIMPOBATE, YTOOBI OHA COEp KA
SMHUTOMHYIO METKY.

ONUTONHBIE METKH SBJIIFOTCS NPHMEPAMH TMPHTOJHBIX METOK, KOTOPBIE MOYKHO
BHenputh B TCR. DnuTOmHBIE METKM NPEACTABISIOT COOOH KOPOTKHE YYaCTKU U3
AMHHOKHCJIOT, KOTOPBIE TIO3BOJISIIOT CBSI3bIBAHUE CMELM(PUYHOTO AHTHUTENA H, CIIEIOBATENBHO,
MO3BOJISIFOT UIAEHTH(DUKAIIMIO U OTCJICKMBAHUE CBSI3bIBAHHS U TEPEMEIIEHUS] PACTBOPHMBIX
TCR wn KI€TOK-XO0351€B B OpraHU3Me TAIHEeHTa WM KyJbTHBUPOBAHHBIX KJIETOK (XO3sI€B).
JleTekTHpOBaHUE SIHUTOMHBIX METOK U, CieoBaTeNibHO, MeueHOro TCR, MOYKHO OCYIECTBUTS,
NPUMEHSIST MHOYKECTBO PA3JIMYHBIX METOIUK. METKH MOKHO JIOMOJIHUTENIBHO HCIIOJIB30BATH
JUIL CTUMYJBILIMM W PasMHOKEHHs KJIeTOK-xo3sieB, Hecymmx TCR B coorBercTBHu C
HACTOSILIIMM H300pETeHHEM, yTeM KYJbTHBUPOBAHHS KJIETOK B MPHCYTCTBHH CBSI3bIBAIOLLIX
MOJIEKyJ1 (aHTHUTEN), CeU(UUHBIX K YKa3aHHOH METKe.

OO6bruno, TCR MOXHO MOAH(UIMPOBATH, B HEKOTOPBIX CJydasx, BBEICHHEM
Pa3IMYHBIX MyTALHH, KOTOpble MOmu(uIupyroT ahduHHOCTL U cKOpocTh auccormanuud TCR
OT LENEBOro aHTUreHa. B uacTHOCTH, MyTauMd MOTYT MOBbIIATE a(pHUHHOCTL W/HiM
YMEHbBIATh CKOPOCTh aucconuarmu. Takum obpasom, TCR moxer ObITh MyTHPOBaH B IO
Menbiei Mepe oHoM ero CDR u kapkacHO# 06actu BaprHaOensHOrO JOMEHA.

Tem He MeHee, B mpeanodtuTeTbHOM BapuanTte peaymzanun ydactku CDR TCR we
MOIM(DUIMPOBAHBI WK HE MPOLLIA co3peBaHne ahOUHHOCTH in Vitro, Kaxk IJisi PELEenTOPOB
TCR B pasgene «IIpumeper». 910 o3Hauaet, uro ydactku CDR umeror BcTpewarommuecs B
OpUPONE TOCIENOBATEILHOCTH. ITO MOXKET ObITh MPEANOYTHTENBHBIM, TOCKOIBKY
cospeBaHue ahpHUHHOCTH i Vifro MOXKET IPUBOIUTE K UMMYHOTeHHOCTH MoJiekysibl TCR. D10
MOYKET MPUBOMUTH K MPOAYKIMUA AHTHTENA MPOTUB JIEKAPCTBEHHOT'O CPEACTBA, CHIDKAS HLITH
WHAKTUBHPYSl TepaneBTUYeCKuii dShGeKT U JiedeHHe, W/ WiId K BO3HUKHOBEHHIO
HEKENATENbHBIX SBICHHMN.

MyTanusi MOXKET MPEACTABIISTE COOOH OHY MK OOJiee 3aMeH, Ieeluil T BCTABOK.
Takue MyTauuu MOKHO BBECTH C MOMOIIBIO JIFOOOTO MOAXOMSIIEro crnocoda, M3BECTHOTO B
MaHHOW obyacTi TexHukH, Takoro kak cuHtes JIHK, monmmepasHas LemHas peakiwsl,

KJIIOHHPOBAHWE HAa OCHOBE (EPMEHTOB PECTPUKIIUK, HE 3aBUCSINAE OT JIMTHPOBAHHS
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pOLENyPhl KIIOHMPOBaHUs, KOTOPbIE onucaHbl, Hanpumep, B Sambrook, Cold Spring Harbor
Laboratory Press 2012.

Teopernuecku, Henpexackasyemas cremuduunocte TCR ¢ puckom mepekpecTHOM
PEaKIMOHHOW CIIOCOOHOCTH MOYKET BOSHUKHYTh BCJIEACTBHE OLIMOOYHOTO CIIAPUBAHHS MEKIY
SHIOTeHHBIMH W dKk30reHHbIMH LermssMd TCR. JIns toro utoObl m30ekaTh OLIMOOYHOrO
cnapuBanus mnocienosatensHocted TCR, pexomOuHanTHYO nocnenoBarensHOCT TCR
MOXXHO MOAM(DUIIMPOBATh Tak, YTOOBI OHA COAEp’KAJA MHHUMAJIbHbIE MYPHHU3UPOBAHHBIE
obmactu Co u CP, — TexHOJOrUsA, KOTOpasi, Kak ObLIO MOKa3aHo, 3(p(PeKTHBHO MOBHIIIAET
YaCTOTy MNPABUIBHOIO CIIAPUBAHMS HECKOJBKHX PA3JIMYHBIX TPAHCAYLMPOBAHHBIX IIENe
TCR. Mypunusuposanre TCR (T.e., 0OMeH KOHCTAaHTHBIX 00JIACTEl UesIOBeKa B LEMsiX abda
U 0Oera Ha WX AHAJIOTH W3 MBIIIHM) MPEACTABISET COOOH METOAMKY, KOTOPYIO LIHPOKO
NPUMEHSIOT [yisl yiyurneHus sxcripeccud TCR Ha moBepxXHOCTH KJIETOK-x0351€B. bes mpuBsiku
K KakoW-iM0O KOHKPETHOH TEOpHH MojaraloT, uto Mmypunusuposanueie TCR 0Oosee
oG dekTUBHO CBs3bIBAIOTCA € Kopenentopami CD3; w/uid 9ro OHH TPEUMYIIECTBEHHO
CApUBAIOTCA APYr C OPYrOM W MeHee CKIIOHHbI 00Opas3oBbiBaTh cMmemnanubie TCR na T-
KJIETKaX YeJOBEKAa, T'€HETHYECKH MOMU(MDHIUPOBAHHBIX €X VIVO Ul  OCYLIECTBJIEHHS
skcrpeccrn TCR ¢ kenaTebHON aHTUTEHHOM CIe(PUUHOCTBIO, HO BCE €Ie COXPAHUBIINX U
3KCIpecCUpyromux ceou «ucxomusiey TCR.

WUnentuduimposann  AeBITh aMHHOKHCIOT, OTBEYAOIIMX 33  YJIYUIIEHHYIO
skcrpeccuio MypunusupoaHabix TCR (Sommermeyer and Uckert, J Immunol. 2010;
184(11):6223-6231), u npenyCMOTPENH 3aMeHY OJHOTO HJIH BCEX AMHUHOKHUCIOTHBIX OCTATKOB
B KOHCTAaHTHOW obyactu uenu anbga w/um 6eta TCR Ha COOTBETCTBYIOIIHE UM OCTATKU W3
MbIH. Takyr0o METOAMKY TakKe HA3bIBAIOT «MHHHMAJIBHBIM MYPUHH3HPOBAHUEM», M OHA
JaeT MPENMYLIECTBO TOBBILIEHHS SKCIIPECCUH HA MOBEPXHOCTH KJIETKH MPHU OJHOBPEMEHHOM
YMEHBILIEHUH KOJIMYECTBA Uy KEPOIHBIX) AMHHOKHCJIOTHBIX OCTAaTKOB B
MOC/IEAOBATEIbHOCTH ~ AMHHOKHCIOT M, BCJIEACTBHE OTOrO, YMEHBINEHHH  PHCKA
UMMYHOTE€HHOCTH.

B mnpemmourntenmsroM BapmanTe peamm3aumd TCR, copeprkaime MHHUMAJBHBIE
mypunusuposannbie obmacti Co u CP, mpencraemnsitor coboit TCR-1, coneprkaiuii o mens ¢

nocnenoBateibHOCTEIO SEQ ID NO: 10 u B uens ¢ nocnenosatensHocthio SEQ ID NO: 11,
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TCR-2, comepkammii o nenb ¢ mocienosarenbHocTei0 SEQ ID NO: 20 u B uenms ¢
nocnenoeatenbHocthio SEQ  ID NO: 21, TCR-3, comepkamuii o 1enb C
nocnenoBateibHOCTEI0 SEQ ID NO: 30 u B uemns ¢ nocienosatensHocThio SEQ ID NO: 31.

B npemmoututensHbIXx Bapmantax peammzamun  TCR  comepskaT MHUHHMAaIbHO
mypunusuposannbie obmacti Co u CP U IONOIHUTENBHO comepikaT ruapodoOHbIe My TalUH
AMHHOKHCIIOT B TpancMeMmOpanHoMm nomeHe Co. Bbuto moka3aHo, 4to TpaHCMeMOpaHHBIH
nomeH o 1enu TCR BHOCHT BKJIaJ B OTCYTCTBHE CTAOMJIBHOCTH BCEH LIEMH M, BCJIEICTBUE
3TOro, BJMsieT HAa (POPMHPOBAHHE M IKCIPECCHIO HAa MOBEpXHOCTH Bcero komiuiekca TCR-—
CD3. 3ameHa Tpex aMHHOKHCIOT B TpaHcMemOpanHoM nomene TCR o Ha ruapodoOHbIe
AMHHOKHCJIOTHI JISWIIMH WM BAJIMH MOBBIIIAJIA SKCIPECCHIO U (DYHKIIMOHAIBHYIO aBUIHOCTb
TCR. Haga-Friedman et al. J. Immonology 2012; 188:5538-5546.

B npemnmourutensHoM Bapuante peanmmzaimu TCR, conmepkamme MHUHUMAIBHO
mypunusuposansbie obnacti Co u CB u runpodoOHele 3amenbr aMuHOKHCIOT B o e TCR,
npezcrasisiior coboit TCR-7, coneprkatmii o ierns ¢ nocienoarensHocTio SEQ ID NO: 102
u B wmenp ¢ mocienoBatensHOoCcThIO SEQ ID NO: 103, TCR-8, comepskaumii o Ienb ¢
nocaenoBareibHOCTEI0 SEQ ID NO: 108 u B niens ¢ mocnenosatensaoctsio SEQ ID NO: 109,
TCR-9, conmepskamuii o 1enbs ¢ nocienoBarenbHOCTE0 SEQ ID NO: 114 u B uems ¢
nocnenosarenbHocThio SEQ ID NO: 115.

B HekoTOpBIX BapHaHTax peaju3alii npemiokeH BoiaenaeHHbii TCR, onmucaHHbIN B
HacTosmel 3asBke, mpuueM ykasaHHbI TCR OTHOCHTCS K OIHOLENMOYEUHOMY THITY, B
kotopom o 1enb TCR u B memp TCR cBsi3aHbl JMHKEPHOH IOCIENOBATENLHOCTHIO,
Heo0s3aTeNTBHO MPU STOM JIMHKED SBJISIETCS PACIIETUIIEMBIM.

Monmxonmsmass oxnouenouyeynass ¢opma TCR comepkut mepBbiii  (parMeHr,
00pa30BaHHBIN MOCIENOBATELHOCTEIO AMHHOKHCIOT, COOTBETCTBYIOLIEH BapHaOebHOM
obmactu TCR o, BrOpOii (hparMeHT, OOpa3OBaHHBIM MMOCIENOBATEILHOCTHIO AMHHOKHUCIIOT,
cooTBercTBYIOIIEeH BapuadbensHoi oonact TCR B, ciutoit ¢ N-KOHIIOM MOCIenoBaTebHOCTH
AMHHOKHCJIOT, COOTBETCTBYIOLLEH BHEKJIETOYHOMN MOC/IEN0BATEIbHOCTH KOHCTAHTHON 00acTH
B memu TCR, u JMHKEPHYIO MOCIENOBATENLHOCTh, COeMUHSIOMYI0 C-KOHEIl MePBOro
¢dparmenTta ¢ N-KOHLIOM BTOpOro ¢parmeHnTta. B kauecTBe ajbTepHATHBBI, EPBbIN (HparMeHT

MOJKeT  OBITh o6pa3013aH nOCJICAOBATCIIbHOCTEIO  aMHUHOKHCJIOT, COOTBeTCTBYIOH.Ieﬁ
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BapuabenpHoit obmactu [ uemu TCR, Bropoit ¢parmeHT MoxkeT ObITh 0Opa3oBaH
MOCTIEIOBATENIEHOCTHIO AMHHOKHUCJIOT, COOTBETCTBYIOLIEH MOCJIEIOBATEIbHOCTH
BapuabenpHOi obOmacti o wnemn TCR, cmutoit ¢ N-KOHIIOM — TOC/IEIOBATENEHOCTH
AMHHOKHCJIOT, COOTBETCTBYIOILEH BHEKJIETOYHOH MOCIIEIOBATEIbBHOCTH KOHCTAHTHON 00JIacTH
o nenu TCR. Onmcanneie Boime opxHouenodeunsie TCR MOryT HOMONMHUTENBEHO conepKaTh
IMCYIb(PUIAHYIO CBSI3b MEXKIy IMEpPBOHM W BTOPOM LEMsIMH, MPUYEM JUIMHA JIMHKEPHOMH
NOC/IEOBATENIBHOCTH U TOJIOKEHUE TUCYIb()UIHON CBSI3U TaKUe, YTO MOCIENIOBATEIbHOCTH
BapuabeNlbHbIX JOMEHOB IEPBOrO M BTOPOrO (PparMEeHTOB B3aMMHO OPUEHTHUPOBAHBI I10
CYIIEeCTBY KaK B HATHUBHBIX [-KJIETOUHBIX pelenTopax. B dyactHocTH, mepBblil (pparMeHT
MOXeT ObITh  00pa3oBaH  IOCIENOBATEIbHOCTHIO  AMHUHOKHUCIIOT,  COOTBETCTBYIOLIEH
MOC/IENOBaTEIbHOCTH  BapuabensHOi obmacti o uend TCR, cmuroir ¢ N-KOHIIOM
MOCJIeIOBATEIbHOCTH AMUHOKHCIIOT, COOTBETCTBYIOLIEH BHEKIETOUHOMN MOCIeI0BATEIbHOCTH
KOHCTaHTHOM oOmactu o wnemu TCR, BTOpoii (parMeHT MoxeT ObITh 00pa3oBaH
HOCJIEIOBATENILHOCTHIO AMIHOKHCIIOT, COOTBETCTBYIOLIEH Bapuabensaoi obiactu uenu TCR
B, curoit ¢ N-KOHLIOM MOCTIEA0BATENEHOCTH AMUHOKHCIIOT, COOTBETCTBYIOLIEH BHEKIIETOUHOI
MOCIIENOBATENTIHHOCTH KOHCTaHTHOU obsactu nenmu TCR P, 1 Mexy mepBoii U BTOPOU LEMIMH
MOYKHO BBECTH IUCYJIb(PHUIHYIO CBsI3b. JIMHKEPHAS TOCIENOBATEIBHOCTD MOKET TPENCTABIISATH
coboii JT00YIO MOCIENOBATENIBHOCTE, KOTOpas He HapymaeT GpyHkumuo TCR.

«DYHKIHOHATBHBINY cuThii Oemok u3 o u/wm P ueneir TCR nomwken osnayats TCR
wm BapuaHT TCR, Hamprmep, MOAU(HUUPOBAHHBIN MyTeM M0OABJIEHUS, AENELHU WIIH
3aMeHbl aMHUHOKHCJIOT, Y KOTOpPOrO COXpaHWJIACh IO MEHBIIeH Mepe 3HAYUTeJIbHAsS
ouonoruyeckas akTHBHOCTh. B ciyyae o u/mm B ueneit TCR, 310 10/mKHO 03HAYATH, UTO 00€
LeMd OCTAIOTCS  CMOCOOHBIMH — O0pa3oBbIBaTh  T[-KJIETOUHBIH  peuentop (mbo ¢
HeMOAU(HLUPOBAHHON 0 W/ [ Lenbio, MO0 C o W/HIH [ LENbIO IPyroro CIUTOro Oeska B
COOTBETCTBHH C HACTOSIIUM H300pPETEHHEM), KOTOPBIA MPOSIBJISIET CBOK OHOJIOMHYECKYIO
(GYHKIHIO, B YaCTHOCTH, CBsi3biBaHHE yka3aHHOrO TCR ¢ KOHKPETHBIM KOMILIEKCOM MENTHI-
I'KT'C w/unu (yHKIMOHATBHYIO TEpefavy CHrHajia MOCie B3aUMOIEWUCTBHS C KOHKPETHBIM
nentugom: I’ KIT'C.

B konkperHbix Bapuantax peaymmzaipu TCR mMoxHO MOAMHUHUPOBAaTH, YTOOBI OH

NpeACTaBIsuT COOOH (PYHKLMOHANBHBIN CiuThIE Oenmok o w/wm [ uemned T-kieTodHOro
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peuentopa (TCR), B KOTOpOM IjIMHA YKa3aHHOW SMHTOMHOW METKH COCTaBJisieT oT 6 o 15
AMUHOKHCIIOT, IpeanouTuTeNnsHO oT 9 1o 11 amuHOKHCIOT. B Apyrom BapuaHTe peanu3aluu
TCR MOxHO MOIU(HUIMPOBATH, YTOOBI OH MPEACTABIST COOOW (DYHKIIMOHAJIBHBIA CIUTHIA
6enok o u/mmm P uenet T-knerounoro peuentopa (TCR), mpuyem yka3aHHBIN CIUTBIH OEJIOK O
w/umn P uenei T-knerounoro peuentopa (TCR) coneprxut nBe wim 0osiee SMUTOMHBIX METOK,
PaCIOJIOKEHHBIX HA PACCTOSHUU JPYT OT APYyTra WK PACHOJIOKEHHBIX HEIMOCPEACTBEHHO OJTHA
3a apyroi. B BapuaHTax peajM3alni CIUTOrO Oeka MOTYT comepkathes 2, 3, 4, S Ui aaxe
Ooyibllle SMUTOMHBIX METOK, TPH YCJIOBUH, YTO Y CIHTOrO Oejka COXpaHseTcs
Ouonornueckasi(-ue) aKTHBHOCTb/AKTUBHOCTH (OH «(DYHKIHIOHAJIEHY).

IIpennournrenen (HyHKUMOHABHBIN CIMTHIN Oenok o w/wmm uemneit B T-kierounoro
peuentopa (TCR) cornacHo Hacrosiemy u300peTeHHIO, B KOTOPOM YyKa3aHHAs SMHTOMHAS
METKa BbIOpaHa W3 TEPEUYHCIIEHHBIX METOK, HO He orpanudyeHa umu. merku CD20 wm
Her2/neu, wimi npyrie oObIUHBIE METKH, TaKUe Kak MeTka myc, metka FLAG, metka T7, meTka
HA (remarrmorunun), metka His, S-metka, metka GST wmu merka GFP. Merku myc, T7,
GST, GFP mnpencraBisitor cOOOH SMUTOMNBI, MPOUCXOMSIINE U3 CYLIECTBYIOLIMX MOJIEKYIL
Hanporue, FLAG npencrapnsier co00i CHHTETHUECKYIO SIMHTOMHYIO METKY, pa3paboTaHHYIO
IUISL BBICOKOM aHTHrenHoctu (cm., Hampumep, mateHtsl CIIIA Ne 4,703,004 u 4,851,341).
IIpenmouruTebHO MOXKHO HCIIOJIB30BaTh METKY MyC Onaromapsi TOMY, YTO HOCTYITHBI
BBICOKOKAUECTBEHHBIEC PEAreHTHI, IPIMEHSIEMbIE TS €€ NETEeKTUPOBAHUS. JNUTOIHBIE METKH,
HECOMHEHHO, O0JamatoT OHOW Wi Oojiee IOMOJHUTENBHBIMUA (PYHKIHMSAMH, TOMHMO
pacmo3HaBaHusl aHTHTENOM. [locinenoBaTeTbHOCTH TAaKUX METOK OMHMCAHBI B JIATEPATYPE H
XOPOLIO U3BECTHBI KBATH(DUIIMPOBAHHOMY CIELHAIIMCTY B JAHHON O0JIACTH TEXHUKH.

B Oonee mnpennouTuTENnbHBIX ~BapuaHTaX —peaymmsaiuu  BeigenenHbii  TCR
SKCIpecCHpyeTcs B Buze ciutoro Oenka, B koropom o uenb TCR u B uens TCR pa3zneneHst
OMHUM WM OOJiee CHUTHAJAMU PACIIEIUIEHHs MOJMIENTHAA. B KOHKPETHBIX BapHaHTaX
peanmzanuu CUThid Oenok comepkut oT 5 k 3": o mens TCR, ogun umm Gonee CHrHaJOB
pacieruienns: noymnentuaa u P uens TCR. B kOHKpeTHBIX BapHaHTaX peayi3alliy CIIUThIH
oenok comepskutr ot S° k 3 P mems TCR, omun uiu Oojiee CHrHAJIOB PACIIEILIEHUS

nominentuaa 1 o nemns TCR.
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CurHanel paclieryieHHsT NOJMNENTHAA, NPEAJIOKEHHbIE B HACTOSIIEH 3asBKE,
BKJIFOUYAIOT, HO HE OrpaHHYEHBI CAiTAMHU PACLIEIUIEHHs MPOTEA30i U MOCIEAOBATEIEHOCTSMH
npockoka pudbocombl. CUTHAN pacleryIeHHsl MOJMUIENTHIA MOKET ObITh PACTIONIOKEH MEKIY
KaKIbIM U3 JOMEHOB IMOJIMIENTH/A, OMHCAHHBIX B HACTOSLIEH 3asBKE, HATIPUMEDP, MEXKIY O
uenbio TCR u B memsio TCR. Kpome TOro, curHan paciierieHus MOJMIENTHAA MOYKHO
BCTaBUTh B JOOYIO TOC/IE€IOBATENIBHOCTE JIMHKEPHOTO NenTHaa. lIpumepsl CHTHAJIOB
pacIlerUieHns] TOJIMIENTH/IA BKIFOUAIOT CAHThI PACIO3HABAHKS PACLIEJIEHHS TOJIUIENTHIOB,
TAKMe KaK CaWThl pacCILIEeTIeHHs MPOTea30H, CAMThI pacIleIUieHHs HyKjea3on (Hampumep,
penkue CalThl pacmo3HaBaHUS (pepMEHTaMH pPECTPUKLUH, CaHThl  PACIO3HABAHUS
CaMOPACLICSTUISIIOIIAMCST pHOO3UMOM) M CaMOPACIIEIUIIFOIINECST BUPYCHBIE OJIUTONE TUABI
WM nocenoBaTenbHocT mpockoka pudocomsr (M. deFelipe and Ryan, 2004. Traffic, 5(8);
616-26).

WnmroctpaTtBHBIE TpUMEpPH CANTOB pACIIEIICHHUs NPOTea3on, MOAXOISMIINX JUIs
NPUMEHEHHs] B KOHKPETHBIX BAPUAHTAX pPEAIM3AIMH, BKIIOYAIOT, HO HE OrpPaHUYEHbI
IEepEeUYnCIIeHHbIMU caiiTaMu paciuerieHus: gypunom (Hampumep, Arg-X-X-Arg, TakuMm Kak
Arg-X-Lys/Arg-Arg wm  Arg-Gln/Tyr-Lys/Arg-Arg; QypuH MOXET IOMOJHUTEHHO
paciueruisith nocienoBarensHOCTH Arg-Ala-Arg-Tyr-Lys-Arg i Arg-Ala-Arg-Tyr-Lys-Arg-
Ser); cyorwmsunamu (Hanpumep, PC2, PCI1/PC3, PACE4, PC4, PC5/PC6,
LPC/PC7IPC8/SPC7 u SKI-I); surepokunaszoii (Hampumep, Asp-Asp- Asp-Aps-Lys* u
Asp/Glu-Arg-*Met), pakropom Xa (Hanpumep, Glu-Gly-Arg*); tpomburom (Hanpumep, Leu-
Val-Pro-Arg*Gly-Ser); rpansumom B (aanpumep, Ile-Glu-Pro-Asp*); kacnazoii-3 (nanpumep,
Asp-Glu-Val-Asp*); u ToMy mogoOHBIME TPOTEA3AMH.

WnnmiocTpaTHBHBIE TPUMEPBI  CAMOPACILEIUISIOIUXCS BHUPYCHBIX TMENTHIOB HWJIH
MOCJIENOBATENILHOCTEH MPOCKOKA PHOOCOMBI BKJIFOUAIOT, HO HE OrpaHudeHbl 2A wm 2A-
NOAOOHBIM CalTOM, mocnenoBaTensHOCThIO Wi nomeHoMm (Donnelly et al., 2001. J. Gen.
Virol. 82:1027-1041). B KOHKpETHBIX BapHaHTAX peaM3alli BHUPYCHbIA mentun 2A
npezacraBisier coboit mentun 2A adToBupyca, mentua 2A MOTHBHpYCAa WM menTun 2A
KapauoBHpyca. B mpennoyYTHTeNnbHbIX BApHAHTAX peasTi3alii BUPYCHBIH nenTtua 2A BeIOpaH
U3 Tpymmbl, coctosimei u3: mentuaa 2A Bupyca siaypa (F2A), memtuma 2A Bupyca A

nowaguHoro punuta (E2A), mentuma 2A Bupyca Thosea asigna (T2A), memtuma 2A
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temosupyca-1 ceuneir (P2A), mentmma 2A TeiyoBupyca u mentuaa 2A  BUpyca
SHUE(DATTOMUOKAPIUTA.

B HekoTOpBIX BapuaHTax peajM3aldd CIUThIH Oenok comepskuT o, menb TCR, caiir
NPOTEOIUTHUECKOTO PACIIEIICHUS H/WJTH TMOCIIEI0BATEIbHOCTD MPOCKOKA pHOOCOMBI U 3 LIeTh
TCR. B npeanouTuTeNbHBIX BapUaHTAX peau3aluu CIUThid Oenok comepxut o uenb TCR,
CalT pacuieruieHus (GypruHOM H/WITH MOCIEN0BATEIbHOCT MPOCKOKa pudbocombl P2A u 3 uens
TCR. B npyrux npeanoyYTUTENbHBIX BAPHAHTAX PEATTH3ALNH CIUTHIN OENIOK COAEPIKHT ¢ LIeTh
TCR, nocnenoBatenbHOCTE pockoka pudocomer P2A u B uens TCR.

B KOHKpeTHBIX BapHaHTax peaju3anuu ciauThiil Oenok comepxut B mens TCR, caiit
POTEOUTHYECKOr'O PACIIEIJIEHHS 1/ MTOC/IEA0BATEIBHOCTD POCKOKA PHOOCOMBI U 0. LIETb
TCR. B mpennodruresbHBIX BApUAHTAX peasn3aiuu CiuTeiii Oenok comepxut B uens TCR,
CalT paciieruieHus: pypruHOM /WU MOCIIEA0BATENFHOCTE IPOCKOKA pubocomel P2A u o 1emnb
TCR. B apyrux npeanouTUTENbHbIX BAPHAHTAX PEASIM3ALUH CIUThIA OEIOK COmepKHT [ Lens
TCR, nocnenoBatebHOCT MPOckoka prdocomer P2A u o terns TCR.

B mpeanodTHTENBHBIX  BApUAHTAX ~ peaJM3alMU  CIMThIE OeNKH  ComepiKar
HOCJIEIOBATENIHBHOCTh AMUHOKHUCIIOT, MPEACTABIEHHYIO B JIOOOH M3 MOC/IENOBaTENIbHOCTEN

SEQ ID NO: 94, 96,98, 104, 110, u 116.

F. ®PATMEHTHI 1 BAPUAHTHI TCR

B npyrom acriekte mpemioyKeH MOJMITENTHI, COAEP KA (PYHKIIHOHAIBHYIO YacTh
TCR, ommcanHOro B HacTosied 3asBke. (DYHKIMOHAJBbHAS YaCTh MOXKET COAEP)KATH IO
MEHbBIIIE Mepe OIHY W3 TOCIENOBATEbHOCTEH AMHHOKHCIIOT, BBIOPAHHBIX M3 TPYIIILI,
cocrosei u3 SEQ ID NO: 4, SEQ ID NO: 14, SEQ ID NO: 24, SEQ ID NO: 7, SEQ ID NO:
17, SEQ ID NO: 27.

B koOHKpeTHBIX BapWaHTAX peAM3alK  IOJUMIENTHI MOXET COJIEpP>KaTh
(dyukunonanpHyio dacte TCR otmensHO, Hampumep, B pactBopuMoii dopme. B kauectse
aJIbTEPHATHBBI, TTOJIMITENITH I MOYKHO KOMOMHHUPOBATh C APYTHMHU JOMEHAMH.

OyHKIMOHANBLHAA YacTh MOXET omnocpernoBaTh ces3biBanve TCR ¢ aHTUTeHOM, B

yactHocTH, ¢ komiuiekcoMm aHturedH-I KI'C. B omHoM BapuanTe peanuzanni (HyHKIHMOHATIBHAS
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yacTh conepkut BapuadenbHyto nenb TCR o u/mnu Bapuabenbhyto nens TCR B, onucanHyro
B HACTOsLIEH 3as1BKeE.

Monekyna apuanta TCR, T.e, mMonekyna, B KOTOPOH MOJMIENTH, COMEPKAIIHHA
¢ynkimonanpHyo 4actk TCR, oObenmHeH C OpyrMMH JOMEHaMH, MOXKET O0O0najaTh
coiictBamu cBsi3biBanus perentopa TCR, HO ero MO)KHO KOMOWHHPOBATh C CHTHAJbHBIMH
noMeHamMu (P (PEKTOPHBIX KJIETOK (OTIHUHBIX OT T-KJIETOK), B YaCTHOCTH, C CHI'HAJbHBIMH
nomeHamu NK-xierok. CrnenoBaTesibHO, B HEKOTOPBIX BapUAHTAX PeAM3aLUN IPeIIOKeH
Oenok, comepskanmii (yHKUHOHAIBHYIO YacTh TCR, omucaHHyO B HACTOsIIEH 3asBKE, B
KOMOHMHAIMU C CHTHAJBHBIMH JOMEHAMH MUMMYHHOH 3(dexTopHol kieTku, Takoi kak NK-
KJIETKA.

«CBs3pIBAaHHE» OTHOCHUTCS K CHOCOOHOCTH  crienu(UYHO ¢ HEKOBAJICHTHO
COEIMHSITECS, OOBEAUHSTHCS HIIH CBSI3bIBATHCS C MULIEHBIO.

B npyrom acnekte mpemioskeH nosymBaieHTHbIH komiuieke TCR, comeprkarmii mo
Menbineii Mepe mBa TCR, onucaHHBIX B HACTOsIIEH 3asBKe. B OTHOM BapuaHTe peann3aliiuu
JAHHOTO acreKkTa Mo MeHblued Mepe e Mosiekysiel TCR CBs3aHBI MOCPEICTBOM MOJIEKYIT
JIMHKEpa C OOpa3oBaHHEM TMOJMBAJIEHTHBIX KOMILJIEKCOB. IIpearmoyYTHTENBHO, KOMILIEKCHI
pPacTBOpPMMBI B BOZE, TaK 4YTO MOJIEKYJIy JIMHKEpa CJEIyeT BbIOMpaTh COOTBETCTBEHHO.
IIpenmourutensHO, YTOOBI MOJIEKyJia JIMHKEpa ObUla CHOCOOHA TMPUCOENUHSATHCS K
OIpeZieJIEHHbIM TOJIOckeHnsAM Ha Mosiekysiax TCR, Tak 4to CTPyKTypHOE pasHOOOpasie
00pa30BaHHBIX KOMILJIEKCOB MHHHUMH3UPYETCS. B OIHOM BapuaHTe peaM3aldy JaHHOTO
acnekta mpemiokeH kommuiekc TCR, B KOTOpOM moOSMMepHasl LENMb WA TENTHIHAS
JIMHKEpHAsi TOCIEeOBATEIbHOCTh PACIIONIAraeTCss MEKAY AMHHOKHCIOTHBIMH OCTATKAMH
kaxaoro TCR, koTopele He pacroioXKeHbl B MOCIEN0BATEIHHOCTH BapuadenbHON 00IacTH
TCR. TlockonbKy KOMILIEKCHI MOTYT ObITh MPEIHA3HAYEHBI IS IPHMEHEHUS] B MEULIIHE, TO
MOJIEKYJIbI JITHKEPA CJIEAYeT BHIOMpPATh C COOTBETCTBYIOLIMM Y4YETOM HX (hapMalleBTHUECKOM
MPUTOJHOCTH, HANPHMep, MX HWMMYHOTeHHOCTH. llpuMepbl Momekyn JIMHKepa, KOTOpBIE
YIOBJIETBOPSIFOT OMUCAHHBIM BBILIIE JKEJIATEBHBIM KPUTEPHUSIM, U3BECTHBI B TAHHOW OONACTH
TEXHUKH, HAIPHMEP, B O0JIACTH COeMHEHUsT (parMEeHTOB aHTHTE.

IIpumepamu JIMHKEPOB SIBJISFOTCS THAPO(UIIbHBIE MOJMMEPhI H MENTUAHBIE JTMHKEPHL.

IIpumepamu ruaApOPUIBHBIX MOJMMEPOB SIBJITIOTCS MOJHANKIIEHTTuKom. Hanbosee yacto
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MpUMeHsieMble TTOIMMEepPbl U3 TAHHOTO KJIacca MOJyYaroT Ha OCHOBE IMOJMATUJICHIJIMKONS WU
I[IOI'. Tem He MeHee, Apyrue MOJNYYAOT HA OCHOBE NPYTHX MOIXOSIIMX, HEOOS3aTeNbHO
coZepIKaIIIX 3aMeCTUTEIH, NOJIMAJIKIJIEHT JIMKOJIEH, KOTOpbIEe BKJIFOYAIOT
MOJUIPONMJIEHIJIMKONbL U COMOJIMMEPBl STHJICHTVIMKOISL W mponuyieHrnukons. Ilentuaxbie
JIMHKEPbl COCTOAT M3 Lenell aMUHOKUCIOT M MCIOJb3YIOTCS JIs TOJIYYEeHHs] IPOCTBIX
JIMHKEPOB WJIM JOMEHOB MYJIbTHMEPHU3ALUU, K KOTOPBIM MOKHO MPUCOENUHUTH MOJIEKYJIbI
TCR.

B omnoM BapuanTe peanuzanuu NpeiokeH mnonuBasieHTHeIM komruiekc TCR, B

KOTOPOM IO MeHblIIei Mepe ofiH u3 ykasanHeIX TCR cBs3aH C TepaneBTUYECKUM areHTOM.

G. BBICBOBOXJIEHUE MUTOKHHOB U XEMOKHHOB

B HexoTopbIX BapuaHTax peaymzanuu npemioxkeH BeineneHHbli TCR, onucanHbIl B
HACTOSIIEH 3asBKE, IOJMIENTHJ, ONHCAHHBIA B HACTOSIIEH 3asBKE, ITOJUBATIEHTHBIN
kommiekc TCR, ommcanHHbIi B Hacrosied 3asBke, npuuem cekpermsi [FN-y Bri3BaHa
cessbiBanreM TCR B COOTBETCTBHH C HACTOSIIMM H300pETEHHEM, SKCIPECCHPOBAHHBIM HA
3¢ GEKTOPHOI KITETKE, C MOCIEI0BATELHOCTHIO AMUHOKHCIIOT, peAcTaBiisitoreit codoit SEQ
ID NO: 1, koropast mpe3eHTHPOBaHA MOJIEKYJI0#, kKomipyemoit HLA-A*02:01.

Cexperst IFN-y, BbizBanHas cBsisbiBaHeM TCR B COOTBETCTBMM C HACTOSIIUM
H300pETEHHEM, SKCIPECCUPOBAHHBIM Ha 3(h(MEKTOPHON KJIETKE, C IOCIEI0BATEIBHOCTHIO
amunokucior SEQ ID NO: 1, xoTtopas mpeseHTHpOBaHa MOJieKysoH, komupyemon HLA-
A*02:01, moxer ObITh Ooee uem B 100 pas3 Boiiie, npeanoututensHo B S00 pas Beiie, Oosiee
npeanoututensHo B 2000 pa3 BhILIE MPH CBS3BIBAHUH C MOCJIEAOBATEILHOCTHIO aMHUHOKHUCIIOT
SEQ ID NO: 1, xotopast mpeseHTUpyeTCs Mojekynou, xkomupyemoii HLA-A*02:01, mo
CpaBHEHHIO CO cBsi3biBaHHeM C HepeneBaHTHbIM mentuaoM (ASTNI1, SEQ ID NO. 56,
KLYGLDWAEL), xoTopblii mNpe3eHTHpPOBaH MOJEKyoi, komupyemoii HLA-A*02:01.
Cexperust IFN-y moxer ObiTh, HanpuMep, Oosiee yem 100 nr/mui, Hanpumep, Gosee yem 500
/M uin 6osee yem 2000 mr/mut

BricBOOOKIEHE LUTOKHHOB M XEMOKHWHOB, Takoe kak cekperwmsi [FN-y, MokHO
U3MEPHTH, IPUMEHSISE aHau3 i1 Vitro, B kotopom kietku K562 (Greiner et al. 2006, Blood.

2006 Dec 15;108(13):4109-17) tpaunchuuupyror TivPHK wnm Tpancayuupyror s
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OCYIIIECTRIIEHHS OSKCIpecchu mocienopatelbHoctd aMuHOKHCIOT SEQ ID NO: 1 wm
HEPENIEBAHTHOrO MENTHAA, COOTBETCTBEHHO, M MHKYOUPYIOT ¢ oboramenusivu CD8" u/wim He
oboramennsiMu CD8”MKIIK, skcnpeccupyromumu TCR, KOTOPbIH HY;KHO HCCIIEI0BATh, MU
aHaJM3 in Vifro ¢ WCHoJb30BaHUEM KieTok T2, HarpyskeHHbIx u3BHe ymbo SEQ ID NO: 1,
nu0O0 HEpeNeBaHTHBIM NENTHIOM U BIOCIEACTBHA COBMECTHO WHKYOHMpPOBaHHBIX C
oboramennapiva CD8™ w/mmn we oboramenasiva CD8" MKIIK, skcnpeccupyroummu TCR,
KOTOPBIM HY>KHO HCCIIEN0OBATD.

B HexoTOphIX BapHaHTax peayn3anuy npemiokeH BbiaeneHHblt TCR, onmcaHHbIN B
HACTOsIIEeN 3asiBKe, MOJIMIENTH], ONHCAHHBIA B HACTOALIEH 3asBKE, WIM IOJUBAJICHTHBIN
komiuiekc TCR, onmcaHHBIN B HacToOsIIeH 3asiBKe, it kotoporo cexperust IFN-y, Boi3BaHHas
ces3biBanreM TCR B COOTBETCTBHH C HACTOSIIMM H300pETEHHEM, SKCIPECCUPOBAHHBIM HA
oG eKTOpHOI KIIeTKe, ¢ mocienoBaTeabHoCThio aMuHOKHCIOT SEQ ID NO: 1 wm, B
YaCTHOCTH, ¢ mociienoBareabHOCTEI0 aMuHOKHCIOT SEQ ID NO: 1, koTopas mpe3eHTHpOBaHA
Mostekysoi, komupyemoit HLA-A*02:01, ke 3apaHee ONpenesieHHOro mopora. Y Ka3aHHbIH
HOPOr MOYKHO OINPEENUTh, UCIOJb3Ysl ONPENeIeHHOe COOTHOLIeHHnEe (B (PEKTOpa U MHLIEHH,
COCTaBJIsIFOIIEe 1O MeHbIel mepe 2:1.

«DddexropHasi KIETKa» MOXKET MPEACTABISITE COOOW JMMMOIUT MepuepruuecKoit
kposu (JITIK) mnmu moHoHykeapHyto kietky nepudepuueckoir kpou (MKIIK). OGbruno,
a¢dekTopHas KJIETKa TPencTaBiseT coboit 3(pPeKTOpHYIO KIETKy MMMYHHON CHCTEMBI, B
yactHocTH, T-KeTky. J{pyrue momxoasiue TUITBI KJIETOK BKJIFOUAOT FraMMa-IebTa T-KIIeTKH,
ecrectsenHble kieTku-kuuieps! (NK) u NK-nonobusre T-kinerku (NKT).

Cexperust IFN-y npu csizsiBannu TCR B COOTBETCTBHU C HACTOSIIMM H300pETEHHEM,
SKCIIPECCHPOBAHHOIO Ha 3(h(eKTOPHON KIIETKE, C MOCIEN0BATENLHOCTEIO aMHHOKUCITIOT SEQ
ID NO: 1, xoropas npe3eHTHpOBaHa MOJjekyoi, komupyemoir HLA-A*02:01, Mmosker ObITh
BbI3BAHA NpH KoHIeHTparuu nentuaa MAGE-A4, cocrasnsiomeil no mensineii mepe 107
[M], npennourutensHo no MeHbineil mepe 10® [M], Gonee npemmouturensno 10° [M]. B
KOHKPETHBIX BapHAHTAX PeaIM3alliy, HAPUMED, B KOTOPBIX COOTHOILIEHHE TPAHCTEHHBIX IO
TCR T-xnerok m xnerok T2 cocraemsier 2:1, cexpenust IFN-y mocne ces3eBanust TCR B
COOTBETCTBHH C HACTOSILIIUM H300pETEHHEM, SKCITPECCUPOBAHHOIO Ha A (PEKTOPHOI KIIETKE, C

nocnenoBateisHOCTEI0 aMrHOKHCITOT SEQ ID NO: 1, koTopasi mpe3eHTHpOBaHA MOJIEKYJIOH,
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komupyemoii HLA-A*02:01, mosket ObITh BbI3BaHa npu KoHIeHTpauuu nentuaa MAGE-A4,
cocrapstorneii mo Menbiueil mepe 107 [M], npeanoututensHo no Menbineit mepe 10% [M],

6onee npeanoututenasao 10° [M].

B cootBercTBMM C HACTOSIMM H300pPETEHHEM TakkKe MPEIIOKEHbI CIOCOObI
uneHtupukaimn  TCR  wm  ero ¢parmeHta, KOTOpPBIH CBSI3BIBAETCS C  LIEJIEBOM
nocnenosateibHOCThI0 aMHHOKUCIIOT SEQ ID NO: 1, koTopasi mpe3eHTHpOBaHa MOJIEKYIIOH,
komupyemoiri HLA-A*02:01, npuyem ykaszaHHBIH COCOO BKIIIOYAET MPHBENEHHE B KOHTAKT
kanauaaTaoro TCR wn ero ¢parmenTa ¢ nocnenosarenbHOCThIO aMuHOKUCTIOT SEQ ID NO:
1, koTopasi nmpe3eHTHpOBaHA Mojekyson, komupyemoit HLA-A*02:01, u onpenenenue Toro,
cesi3biBaercst Jin kaHauaaTHeli TCR wim ero ¢gparMeHT ¢ MHIIEHBIO W/WITH OMOCPEyeT JIn
UMMYHHBIN OTBET.

Cnocoben s kaumugataeiid TCR wiu ero ¢pparMeHT onocpeoBaTh UMMYHHBIH OTBET,
MOJKHO OTIPeNeNIuTh, HAIpUMep, IyTeM U3MEPEHUs] CeKPELH IUTOKUHOB, TAKON KaK CeKpeLys
IFN-vy. Beime onucano, 4to CeKPelrio HUTOKHHOB MOYKHO H3MEPUTH, HAIIPUMED, C TIOMOIIBIO
aHaym3a in vitro, B xoropom kietku K562 (unmu npyrue AIIK), Tpanchunuposansbie TivPHK,
KOmUpYIoLed mocnenosatebHocTs  amMuHOKHCIOT SEQ ID NO: 1, uHKyOHpYIOT C
oboramennsiMu CD8" MKIIK, skenpeccupyommvu TCR umi MoneKyily, COIEp:KaLyrO

¢parment TCR, KOTOpBIiA HYKHO HCCIIENOBATS.

H. HYKJEAHOBBIE KHCJIOTHI, BEKTOPBI

B npyrom acmekre mnpemiokeHa HyKJIeWHOBas Kuciota, komupyromas TCR,
ONMCAHHBIA B HACTOSIIEH 3asBKe, WM KOMUPYIOMMI moymHykieotnn, komupyommin TCR,
ONMCAHHBIA B HACTOSIIEH 3asIBKE.

B cnenyromieli Tabnuie TMpeaCTaBIEHbI  MMOCIENAOBATEBHOCTH — HYKJIEOTHJIOB,

KOOUPYHOIIUEC COOTBETCTBYIOLUE IMOCICA0OBATCIIbHOCTH ITEIITUOOB!

THonunenTHa, IMomuaykaeorna, OnHCaHHe
SEQ ID NO SEQ ID NO
2 32 CDRI1 o e TCR-1
3 33 CDR2 o et TCR-1
4 34 CDR3 o nermn TCR-1
5 35 CDRI1 B uenu TCR-1
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6 36 CDR2 B ienu TCR-1

7 37 CDR3 B enu TCR-1

10 38 o enb TCR-1,
HOJIHOPa3MepHast

11 39 B LeTb TCR-
1, momHOpa3MepHas

12 40 CDRI1 o nermu TCR-2

13 41 CDR2 o nenu TCR-2

14 42 CDR3 o nermu TCR-2

15 43 CDRI P uenu TCR-2

16 44 CDR2 B enu TCR-2

17 45 CDR3 B uenu TCR-2

20 46 o 1enb TCR-2,
HOJIHOPa3MepHast

71 47 § 1ernb TCR-2,
IOJIHOPa3MepHast

22 48 CDRI o uenu TCR-3

23 49 CDR2 o uenu TCR-3

24 50 CDR3 o uenu TCR-3

25 51 CDRI B uenu TCR-3

26 52 CDR2 B uenu TCR-3

27 53 CDR3 B ienu TCR-3

30 54 o LENb TCR-3,
MOJIHOPA3MEpHast

31 55 § enb TCR-3,
TOJIHOPA3MeEpHast

2 63 CDRI1 o enru TCR-4

3 64 CDR2 o nientu TCR-4

4 65 CDR3 o eniu TCR-4

S 66 CDRI B uenu TCR-4

6 67 CDR2 B uenu TCR-4

7 68 CDR3 B uenu TCR-4

37 69 o Lenb TCR-4,
TOJIHOPa3MeEpHast

33 70 § Lemnb TCR-4,
NOJIHOPA3MeEpHast

12 71 CDRI1 o nemu TCR-5

13 72 CDR2 o e TCR-5

14 73 CDR3 o nermu TCR-5

15 74 CDRI P enu TCR-5

16 75 CDR2 B nienu TCR-5

17 76 CDR3 B enu TCR-5
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89 77 o enb TCR-5,
MOJTHOpPa3MepHast

90 73 B Lemnb TCR-5,
MOJTHOpPa3MepHast

22 79 CDRI1 a nenu TCR-6

23 80 CDR2 a nenu TCR-6

24 81 CDR3 a nenu TCR-6

25 82 CDRI B uenu TCR-6

26 83 CDR2 B uenu TCR-6

27 84 CDR3 B uenu TCR-6

01 85 o 1enb TCR-6,
HOJIHOpPa3MepHast

9% 36 B 1enb TCR-6,
TOJIHOpPa3MepHast

94 93 Cmuteiii 6eoxk TCR-4

96 95 Cmuteiii 6enoxk TCR-5

98 97 Cmuteiii 6esoxk TCR-6

102 99 o 1Ienb TCR-7,
TIOJTHOpa3MepHast

103 100 B 1ernb TCR-7,
MOJIHOPa3MeEpHast

104 101 Crautsiil 6enok TCR-7

108 102 o Lenb TCR-8,
NOJIHOPAa3MepHas

109 103 § enb TCR-8,
NOJIHOPa3MepHas

110 104 Cnuteiii 6enok TCR-8

114 105 o LEMb TCR-9,
NOJHOPa3MepHas

115 106 § enb TCR-9,
NOJIHOpa3MepHas

116 107 Cmuteiii 6enoxk TCR-9

«Morekyna HYKJIEHHOBOH KHCJOTBDY U IOCIENOBATEILHOCTh HYKJIEOTHIOB», KaK
npasuio, osHavaer nojumep JJHK wim PHK, xoTOpBIif MOJKET OBITH OHOIEMOYEYHBIM HJTH
JBYXIEMOYEUHbIM, CHHTE3UPOBAHHBIM HJIH TOJYYEHHbIM (HAMPUMEDP, BbIAEIEHHBIM H/HITH
OUMIIIEHHBIM) W3 TMPHPOJHBIX HCTOYHHUKOB, KOTOPBIH MOXKET CONEPKATh MPHUPOAHBIE,
HEMPUPOIHbIE WM H3MEHEHHbIE HYKJIEOTHIBbL, U KOTOPBI MOXKET COIAEPKaTh MPUPOAHYIO,
HEMPHUPOIHYIO WM U3MEHEHHYIO MEKHYKJICOTUHYIO CBs3b, TAKyIO Kak (hocopoamumaTHast
cBs3b Wi (ochopoTHOaTHAS CBsi3b, BMECTO (HochomudUPHON, HAXOIMILIEHCS MEXIy

HYKJICOTHIaMHA HeMOI[I/I(I)I/ILII/II)OBaHHOFO OJIMTOHYKJICOTHA. HpeI[HOLITI/ITeJ'II:HO, HYKJICHHOBBIC
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KUCJIOTBI, OMUCAHHBIE B HACTOSINEH 3asiBKE, SIBIISTIOTCS PEKOMOWHAHTHBIMU. B Hacrosiueit
3asiBKE TEPMUH «PEKOMOMHAHTHBINY» OTHOCUTCS K (1) MOJIEKyJIaM, KOTOPbIE CKOHCTPYHPOBAHBI
BHE JKHMBBIX KJIETOK MyTEM COEIMHEHHs MPUPOOHBIX WM CHHTETHUECKUX (HparMeHTOB
HYKJIEMHOBBIX ~ KHUCJIOT C MOJIEKYJAMHA HYKJIEHHOBBIX  KHCJOT, KOTOpbIE MOTYT
PETUTMLIMPOBATLCS B JKUBBIX KJIETKAX, Wi (11) MOJIEKYJIaM, KOTOpPBIE SIBJISIOTCS PE3yJIbTATOM
peIUTMKAIMK MOJIEKYJI, OmuCaHHbIX B (1) Bemme. Jlns menmeil HACTOSIIEro H300peTeHws,
peIuUMKaIMs MOXKET MPEACTABIATh COOOH PEIUTMKALMIO 711 Vilro WIN PEIUTHKALUIO ik VIVo.
HyxsienHOBBIE KHUCIOTBI MOKHO CKOHCTPYHPOBATH HA OCHOBE XMMHYECKOTO CHHTE3A W/WIJIU
(bepMEHTATHBHBIX PEAKIMI JUTHPOBAHUS C UCIOJIB30BAHUEM POLIEAYP, H3BECTHBIX B JAHHOW
00JIaCcT TEXHUKH, WJIM OHH JOCTYIHBI [uisi npuoOperenus (Hampumep, ot Genscript, Thermo
Fisher wu anamormunbix kommnanuii). Hanpumep, HYKIEHHOBYIO KHCIOTY MOYKHO
CHHTE3UPOBATh XUMHUYECKUM CI1oco0oM (cM. Sambrook et al.), HCIONB3yst BCTPEUArOIIHECS B
OPUPOAE HYKJIEOTHABI WIH Pa3IM4YHBIM 00pa3oM MOmH(UIMPOBAHHBIE HYKJIEOTHIBIL,
pa3paboTaHHbIE [Tl TOBBILIEHHUS] OMOJIOrHYECKON CTAOMIBHOCTH YKA3aHHBIX MOJIEKYJT HJTH IS
MOBBILIEHUS (PU3NYECKON CTAaOMIIBHOCTH MyIJieKca, OOpa3sOBaHHOrO MpH T'HOPHIU3ALUH
(manpumep, ochopoTHoaTHBIE TNPOU3BOMHBIE W AKPUAMH-3AMEINEHHBIE HYKJIEOTH/IBI).
HyknenHoBasi KHUCIOTa MOXKET CONEP)KATH JIOOYIO MMOCIEIOBATENbHOCTh HYKJIEOTH/IOB,
KOTOpast KOJupyer Jirooor u3 pekomOuHaHTHBIX TCR, moymmnentumoB i OEIKOB, MIH HX
(bYHKIMOHATIbHBIE YaCTH WK (PYHKIIMOHAJIBHBIE BAPHAHTHL.

B cooTBercTBHM ¢ HACTOSILIHM H300pPETEHUEM TaKKe MPEIJIOKEHBI BapHAHTHI
BBIJICJIEHHBIX HJIH OYHMINEHHBIX HYKJIEWHOBBIX KHCJIOT, MPUYEM YKAa3aHHbIE BapHAHTEHI
HYKJIEMHOBBIX KHCIIOT COZAEPIKAT MOC/IEN0BATEIbHOCTh HYKJIEOTH/IOB, KOTOpasi MO MEHBIIIEH
mepe Ha 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98% wumu 99% ueHTHUHA MOCIENOBATEILHOCTH HYKJIEOTH OB,
komupytomeir TCR, onucannblii B Hacroser 3asBke. Takoil BapHaHT MOCIEIOBATENEHOCTH
HYKJIEOTHI0B KomupyeT (yuxkumonansHbiii TCR, koroperii crieruduuno pacnossaer MAGE-
A4

B cootBercTBUM ¢ HACTOSIIMM H300pETEHHEM TAK)Ke MPEUIOKEHA BBIIEICHHAS WJIH
OUHMIIIEHHAs HYKJIEMHOBAs KHCJIOTa, COAEPrKallasi MOCIeI0BATEIbHOCTh HYKJIEOTHIOB, KOTOpast

KOMIUIEMCHTApHa MMOCIICAOBATCIIBHOCTH HYKJIICOTUIOB o000l U3 HYKJIICHHOBBIX KHCJIOT,
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ONMMCAHHBIX B HACTOSINEH 3asBKe, WJIM [OCIEeIOBATEIILHOCTH HYKJICOTHOOB, KOTOpas
ruOpUAN3yeTcss B CTPOTHMX YCJOBUSIX C IOCJEIOBATENbHOCTHIO HYKJIEOTHIOB JIFOOOH H3
HYKJIEMHOBBIX KHCJIOT, OTIMCAHHBIX B HACTOSIIIEH 3asBKE.

ITocnenoBaTenbHOCTh HYKJIEOTHIOB, KOTOpask TMOPHIU3YETCS B CTPOTHX YCJIOBUSIX,
NPEANOYTUTENIHHO THOPUIN3YeTCss B YCJIOBUSIX C BBICOKOH CTemeHbto cTporoctd. Ilox
«YCJIOBHSIMH C BBICOKOHM CTENEHBIO CTPOrOCTH» MOIPAa3yMEBAIOT, YTO MOCIEIOBATEIFHOCTD
HYKJICOTHAOB  crneuuuyHo  ruOpuam3yercss C  LENeBOH  MOCIEeIOBATEbHOCTHIO
(mocIenoBaTeNbHOCTEIO HYKJIEOTHAOB JIOOOH M3 HYKJIEMHOBBIX KHCJIOT, OINHCAHHBIX B
HACTOsIIIIEN 3asBKe) B KOJIMYECTBE, KOTOPOE AETEKTUPYEMO BBILIE, YeM MPHU Hecelu(pHIHOMN
ruOpuauzanyy. YCIOBUSI C BBICOKOW CTENEHBIO CTPOTOCTH BKJIFOYAIOT YCJIOBHSI, KOTOPBIE
MO3BOJIIT OTIIMUUTh MOJUHYKIJICOTU ] C TOYHO KOMIUIEMEHTAPHON MOCIIEeI0BATEIbHOCTHIO UITH
TAaKOBOM, COAEpKaIlMM  JIMIIb HECKOJBbKO  PACCPENOTOYEHHBIX  HECOBMAJEHHUH, OT
MPOU3BOJILHOM MOCIIENOBATELHOCTH, B KOTOPOH CITy4aifHO OKa3aJ0Ch HECKOJBKO HEOOJIBIIIIX
yuactkoB (Hampumep, u3 3 - 10 OCHOBaHMI), KOTOpble COBHAIM C YKAa3aHHOW
HOCJIeIOBATENILHOCTBIO HYKJIEOTHIOB. Takie HeOOJbIMe KOMIUIEMEHTAPHBIE YYACTKU JIerde
IUIABSITCS, YEM TTOJIHOPA3MEPHBIN KoMITIeMeHT u3 14 - 17 wmi 6oiee OCHOBaHHIA, U BHICOKAs
CTPOrOCTh TMOPUAN3ALIMH TIO3BOJISIET JIETKO UX PA3IMYUTh. Y CJIOBHSI C OTHOCHUTEIBHO BBICOKOM
CTEIEHBIO CTPOTrOCTH OyAyT BKJIIOUYATh, HAIPUMED, YCIIOBHS C HH3KUM COIEP/KAHHEM COJIH
H/WJTH BBICOKOH TEMITEpAaTypOH, Takue Kak coszmaBaemble nmpudmsuTeapao 0,02 - 0,1 M NaCl
WJIA DKBUBAJIEHTA MPH TemrepaTypax npudmsuteabao S0 - 70° C. Takue yCioBHs ¢ BHICOKOM
CTEIEHBIO CTPOTrOCTH JIOMYCKAKOT JIUIIb HEOOIbIIOE KOJTNYECTBO HECOBIAIEHUH, €CITH BOOOLIE
JONYCKAIOT, MEKIY OCIENOBATEIEHOCTHIO HYKJIEOTHAOB M MATPHLIEH WM LENEBOH LIETBIO U,
B YACTHOCTH, MOAXOIAT IJisl AeTeKTUpoBaHus skcmpeccuu jodoro TCR, ommcaHHOro B
HacTosiel 3asBke. OOBIYHO MOHITHO, YTO YCJIOBHS MOYKHO CHEJATh OOjiee CTPOrHMH MyTEM
n00aBJIeH s BO3PACTAIOLINX KOJIMYECTB (hopMaMuia.

B KOHKpETHBIX BapHaHTAX peAM3alld  HYKJIEHHOBBIE  KHCJIOTHI  KOAOH-
ONITUMH3UPOBAHEL. B HacTosIIel 3asBKe TEPMUH «KOTOH-ONTHMH3UPOBAHHBIN OTHOCHTCS K
3aMeHe KOIOHOB B TOJUHYKIEOTHAE, KOMUPYIOLIEM TOJMUIENTH, 4YTOOBI IOBBICHTh
SKCIPECCHIO, CTAOMIBHOCTD W/HJTH aKTHBHOCTh moynenTtuaa. MakTopbl, KOTOPbIE BIUSIOT HA

ONTHUMH3AIHNIO KOJOHOB, BKIIFOYAIOT, HO HE OIPaHMYEeHBI OJJHUM WITH OoJtee 3 cienyroumx: (1)
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BapUALIUH B IPEANOYTEHHH KOJIOHOB MEXIy ABYMsI Wi OOJiee OpraHu3MaMu WA F€HaMH, WITH
TaONUIBI TPEANOYTEHHsT CHHTETUYECKH CKOHCTPYMPOBAHHBIX KOMIOHOB, (i1) BapHaliH B
CTEIeH! MPEIOYUTEeH s KOIOHOB B OPraHu3Me, TeHe W Habope reHoB, (111) CHCTEMaTUYeCKue
BapUalli¥ KOJOHOB, BKJIIOUYas KOHTEKCT, (IV) BapHaLMIO KOIOHOB B COOTBETCTBHU C
nexkonupyromumu ux TPHK, (v) Bapuaumto konoHos B cootBerctBrn ¢ % GC, mubo B ob1iem,
00 B OAHOM TOJIOKEHHMH TpHIUIeTa, (Vi) BapHALMIO B CTENEeHH momodusi pedepeHCHOH
NOC/IEOBATENIBHOCTH, HAMPUMEP, BCTPEYAIOLIENHCS B HPUPOIE MOCIENA0BATEIBHOCTH, (Vil)
BapUALIMIO B OTCEYKE MO YacCTOTe KOAOHOB, (Viil) cTpykTypHblie cBoiictBa MPHK,
TpaHckpuOupoBaHHbIXx ¢ mnocienoarensHocTd JIHK, (1X) ucxomseie 3HaHus O (yHKUIUH
nocnenoBarenbaocTell JIHK, Ha KOTOPBIX TO/DKHA OCHOBBIBATHCS pa3paboTka HaOOpa 3aMeH
KOZIOHOB, (X) CHCTEMATHUYECKOe M3MEHEHHe HAOOPOB KOIOHOB IUIsl KAyKAOW aMHHOKHUCIIOTBL,
u/nnd (X1) OAMHOUYHOE y/IaJIeHNE JIOXKHBIX CAHTOB MHHUILMALUH TPAHCISILIIH,

B npyrom BapmaHTe peasm3anud NMPEIOXKEH BEKTOP, COAEPIKAIIMN HYKJIEHHOBYIO
kucioty, komupyromyro TCR, onucaHHbIi B HACTOSIIEH 3asBKe. YKA3aHHBIA BEKTOP
HPEANOUTHTELHO IPEACTABISIET COOOH MIa3MHy, YeTHOUYHBIA BEKTOp, (harMuay, KOCMHUAIY,
BEKTOP JKCIIPECCUH, PETPOBHPYCHBIN BEKTOD, a€HOBHPYCHBIN BEKTOp HJIM YACTHILY H/HJIH
BEKTOP IJIs IPUMEHEHUST B TEHHOM Teparuu.

«BexTop» mpencrasisier co0oi JIFOOYIO MOJIEKYITY HJIH KOMIIO3MIIUIO, 00JIaIaroIyr0
CIMOCOOHOCTBIO MEPEHOCHTh TOC/IENOBATEIbHOCTE HYKJIEHHOBOW KHCIIOTBI B IMOIXOISIIYIO
KJIETKY-XO3sIMHA, TI€ MOXKET MPOMCXOAUTh CHHTE3 Komupyemoro nojmmnentuaa. OObuHO, H
OPEANOYTUTENIBHO, BEKTOP TPEACTABIsIeT CO0OW HYKJIEMHOBYIO KHCJIOTY, KOTOPYIO
CKOHCTPYHMPOBAJIM, TMPUMEHSS TeXHOJOruu pekomOuHaHTHBIX JIHK, u3BecTHBIE B HaHHOMN
00NIaCTH TEXHHUKH, YTOOBI OHA COMEPIKaIa JKENATENIbHYIO MOCIEI0BATEIBHOCTh HYKJIEMHOBOM
kuciaotel. Bexkrop moxer pxmouars JIHK wimm PHK w/umm Brmouats smnocombl. BekTop
MOYKET TPENCTABIATE COOOW IUIA3MHy, YETHOYHBIA BEKTOp, (arMuay, KOCMHIY, BEKTOD
SKCIPECCHH, PETPOBUPYCHBIN BEKTOP, JIEHTHBUPYCHBINA BEKTOP, aI€HOBUPYCHBINH BEKTOpP WIIH
YaCTHIy WM BEKTOP Ul MPHMEHEHUs B TEHHOW Tepamuu. BeKTop MOXKeT COmep:KaTh
MOC/IE0OBATEIbHOCTH HYKJIEMHOBBIX KHCIIOT, KOTOPBIE MO3BOJISIOT €My PEIUTMLHPOBATHCS B
KJIETKE-XO35MHe, TAKHE KaK TOYKA HAauayia peruTMKauui. BeKTop Takke MOXKET CONEpPKATh

ofuH W Oojiee T'€HOB CENEKTHPYEeMOro Mapkepa M APYTUX TI'eHETHYECKUX OSJIEMEHTOB,
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HU3BCCTHBIX CPCOHHUM CIICUaJIMCTaM B L[aHHOﬁ 06.]'[aCTI/I TEXHHUKH. BeKTop OpeanoOYTUTECIIBHO
NpeACTaBysieT COOOH BEKTOP OSKCIPECCHH, KOTOPBIH COAEP)KHT HYKJIEHHOBYIO KHCIIOTY B
COOTBETCTBHM  C  HACTOSIOUM  H300peTeHHeM,  (YHKIMOHAJIBHO  CBSI3AHHYIO  C
MOCTIeIOBATENIEHOCTSIMHE, TIO3BOJISFOLIIMHE SKCIPECCHIO YKa3aHHON HYKJIEHHOBOU KHCIIOTBI.

B mpeanmouTHUTENBHBIX BapUAHTAX PEAIM3ALMU BEKTOP CONEPKUT HYKJICHHOBYIO
kucnoty, komupyroomyo [ mens TCR, HMeErOmyrO MOCIEIOBATENBHOCTh AMUHOKHUCIIOT,
npencrasinennyio B SEQ ID NO: 88, u o umens TCR, umeromyro mocienoBaTenbHOCTb
amMuHOKUCIOT, mpenctaBienHyio B SEQ ID NO: 87, B uems TCR, wumerorryio
MOCIIEIOBATENLHOCTE aMUHOKHCIIOT, TpeacTaeiienHyro B SEQ ID NO: 90, u o uems TCR,
MMEIOIIYIO TOCIIeIOBaTeIbHOCTh aMUHOKHCIOT, npeactaeiienHyto B SEQ ID NO: 89; nens
TCR B, uMmeroLIyIO MOCIEN0BATELHOCTE AMUHOKHUCIIOT, TipenctasieHnyo B SEQ ID NO: 92,
u o tens TCR, uMeromyro nmocnenoBaTenbHOCTh AaMHHOKHCIIOT, npencTasieHnyo B SEQ ID
NO: 91; nens TCR B, uMerOImyO MOCIEIOBATEILHOCTE AMHHOKHCIIOT, HPEICTABIICHHYIO B
SEQ ID NO: 103, u o umems TCR, umeromyro MOCIEAOBATENBHOCTE AMHUHOKHUCIIOT,
npezncrasiennyio B8 SEQ ID NO: 102; B uems TCR, uMeroimyo MocjaeaoBaTeIbHOCT
amunokucnor, mnpenctaeienHyro B SEQ ID NO: 109, m o uems TCR, wumeromryio
MOC/IEN0BATEIHBHOCTE aMHHOKHCIIOT, npeactasiennyo B SEQ ID NO: 108; wm B uens TCR,
HMEIOIIYIO TIOCIIeIOBATEILHOCTE aMHUHOKUCIIOT, npeactasiendyo B SEQ ID NO: 115, u a
nens TCR, UMeroIyr0 MocaenoBaTeIbHOCTh AMHHOKHCIIOT, npeactasiennyo B SEQ ID NO:
114.

[IpenmourntenbHO, BEKTOp MpEACTaBIsieT COOOH BeKTOp dKkcmpeccun. bonee
MPEONOYTUTENIFHO, BEKTODP IMPENCTABIsET COOOH PETPOBHPYCHBIM, B YACTHOCTH, IaMMa-

PETPOBUPYCHBIN HIIH JICHTUBUPYCHBIN BEKTOP.

L KJIETKH, JHHAA KJIETOK

B npyrom acnekte mpemioxkeHa kieTka, skcmpeccupyiomas TCR, onucaHHbBIN B
HacTOsAIIEeH 3asBKe. B HEKOTOPBIX BapHaHTAX Pealn3aliy KJIETKA SIBJISIETCS BBIICJICHHOW WJTH
He BCTpPEUAIOINEWCsT B TPHUPOJie. B KOHKPETHBIX BapUaHTaX peajli3aliy KJIETKA MOXKET
ConepkaTh HYKJIEMHOBYIO KHUCOTY, kKomupyronyto TCR, onmucaHHBIN B HACTOSINEN 3asBKe,

WJIA BEKTOP, COAEPrKaINN YKa3aHHYIO HYKJICHHOBYIO KHCJIOTY.
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B kierky MOXHO BHEOPUTh ONHCAHHBIN  BBIIIE BEKTOpP, CONEPIKALIHMA
MOCJIEIOBATENIFHOCTE HYKJIEMHOBOW KHCJIOTBI, KOAUPYIOLTYIO0 onmucaHHbed Bbime TCR, wm
TivPHK, xomupyroryto ykazanubiii TCR. Kierka mokeT mpenctaBisats coOor muM@oOIuT
nepudepuueckori KpoBu, Takod kak T-kietka. Cnoco® KIOHHUPOBAaHHS W 3K30T€HHOM
skcrpeccun TCR, nHampumep, ommcan B Engels et al. Cancer cell, 2013; 23(4): 516-526.
Tpancoykuus nepBUYHBIX T-KJIETOK dYeNoBeKa JICHTUBHPYCHBIM BEKTOPOM, HaIlpHMeED,
omucana B Cribbs et al. BMC Biotechnol. 2013; 13: 98.

TepmuH «TpaHcheKIUs» OTHOCUTCS K HEBUPYCHOMY MPOLIECCY, C MTOMOILIBIO KOTOPOTO
SK30T€HHYIO MOCJIEeOBATEIbHOCT HYKJIEMHOBOM KHCIIOTBI BBOAST B  KJIETKY-XO3SHHA,
HampuMep, B JYKapUOTUYECKYIO KIIeTKY-X03sfuHa. CTOMT OTMETWUTh, YTO BHEAPEHUE WJIIH
IEePEHOC TMOCJIEeOBATEIbHOCTH HYKJIEMHOBBIX KHCJIOT HE OrpaHUYeH YIOMSHYTHIMH
cnocobamMu U MOKET OBITh JOCTHUTHYT JIOOBIM —KOJMYECTBOM CIIOCOOOB, BKIIIOYAs
AJIEKTPOMOPALINIO, MHUKPOUHBEKIUIO, JOCTABKY C IOMOLIBIO E€HHOHM MYLIKH, JUMO(PEKIIHIO
W cynephexuro.

TepMUH «TpaHCAYKLMS» OTHOCHUTCSI K BHEIPEHHIO SK30T€HHOH IOCIIe0BATENIbHOCTH
HYKJIEMHOBON KHCJIOTHI B KJIETKY-XO3SMHA C NPHMEHEHHEM BHPYCHOTO BEKTOpA, Harpumep,
aZeHOBHpYCa, aaeHoaccoruupoBaHHoro Bupyca (AAV), Bupyca KOpOBbeW OCIHBI, BHpPYyCa
repreca, peTpoBUpyca WX JIEHTUBUPYCA.

B HekOoTOpBIX BapHaHTAX peaM3ali MPemIoKeHa KJIeTKa, COAEpPrKaIlasi: a) BEKTOP
SKCIPECCHH, KOTOPBIH CONEPKUT IO MEHbIIeH Mepe OIHY HYKJIEHHOBYIO KHCJIOTY,
OIMUCAHHYIO B HACTOSILIEH 3asiBKe, WA D) MepBbIii BEKTOP SKCIPECCHH, KOTOPBIH COMEPIKUT
HYKJIEMHOBYIO KHCJIOTY, Koaupyroilyio enb anbha TCR, onucannyio B HaCTOsIIIEN 3asiBKE, H
BTOPOH BEKTOP IKCIPECCUHU, KOTOPHIA CONEPKUT HYKIEMHOBYIO KHCIIOTY, KOIUPYIOIIYIO LEMNb
oera TCR, ormucaHHYIO B HACTOSIIEN 3asIBKE.

B HexoTOpBIX BapuMaHTaX peAM3aLMH KJIETKA MPEACTaB/sieT Co0Oi JUMQOLUT
nepudepuueckorn kposu (JIIIK) win MOHOHYKIIEAPHYIO KIIETKY MepUPEPHUECKOl KPOBH
(MKIIK). Knetka MOkeT NpEACTaBiIsaTh COOOH ecrecTBeHHYIO KieTky-kiuiepa (NK),
nonobHyto ecrectBeHHoMy kwuiepy T-kietky (NKT) win T-xnerky. IlpenmoututesbHo,
KjaeTka npencrasiser cobor T-kierky. T-kinerka MOKeT mpenctaBisats coboit CD4™ wmm

CD8" T-kneTKy uiu nBaskibl HeratiBHble T-KIeTKH, T.€., T-KJIETKH, HE SKCIPECCUPYIOIIHE HH
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CD4, uu CD8. B HeKOTOpPBIX BapUaHTaX pPean3alid KIETKa MPENCTABIIET COOO0H MOIO0HYIO
CTBOJIOBOH KJieTke T-KieTKy mamsiTy.

B npeanoututenbHbix BapuaHTtax peaymzanud TCR QyHKIHOHHpPYET HE3aBHCUMO OT
kopenentopos, T.e., TCR ¢yukumonupyer xkak B CD8", tak u B CD4™ knetkax, Hanpumep,
TCR-5 u TCR-8.

ITono6Gubie cTBonoBoit kietke T-kinerku namsitu (TSCM) npeactasisitor coboi MeHee
mubdepenuuposannyo  cyomonyisiuuio  CD8"  T-kjieTok, KOTOpblE XapaKTEPH3YHOTCS
CIIOCOOHOCTBIO K CaMOOOHOBJICHHIO M JUIMTENILHOMY coxpaHeHuio. Ilocie Toro, xak 3tu
KJIETKH BCTPEYAIOTCS C AaHTHT'€HOM in Vivo, oHu nasiee muddepeHmpyroTcs B ieHTpasbHbie T-
kierku namata  (TCM), sddexropueie T-knerkm mnamsatu (TEM) u  tepmuHanbHO-
maddepenunpopanneie 3¢dexropusie T-kinerku mamstu (TEMRA), mpu 3TOM HEKOTOpBIE
TSCM ocratores nokosimmmucst (Flynn et al, Clinical & Translational Immunology 2014,
3(7); €20.). VYV ostux ocraBumxcs kietok TSCM  BbeISSBHIM  CHOCOOHOCTB CO31aBATh
IVIATESIBHYKO UMMYHOJIOTHUECKYIO TaMSITh i1 VIVO, U, CIENOBATENIbHO, UX CUUTAIOT BAKHOW
cyoronyssinueit T-xierok mist amontiBHOM T-kierounoit tepamum (Lugli et al, Nature
Protocols 2013; 8. 33-42, Gattinoni et al, Nat. Med. 2011; Oct, 17(10): 1290-1297).
NMMyHO-MATHUTHYIO CEJIEKIIMIO MOKHO HCIIOJIb30BaTh, YTOOBI OrPaHUYMTH Mys T-KJIETOK
noaTuoM cTeojoBbIX T-kiterok mamstu (cM. Riddell et al. Cancer Journal 2014; 20(2): 141—

144)

J. AHTHTEJIA, HAIIEJIEHHBIE HA TCR

B npyrom acrekTe mpemio;KEHO aHTUTENO WM €r0 aHTHI€HCBSI3bIBAIOIIHI (parMeHT,
cnienuuyHo cBs3bIBaromics ¢ 4acteio TCR, OMHCaHHOrO B HACTOSIIEH 3asiBKE, KOTOpPas
ormocpenyer crnenupuunocts Kk MAGE-A4. B omHom Bapuante peanmsanud 4dactb TCR,
koTopas omocpenyer crnenupuunocts k MAGE-A4, conepxur CDR3 amsda-nenu TCR,
BbIOpaHHbIi U3 rpymmsl, cocrosieil 3 SEQ ID NO: 4, SEQ ID NO: 14 u SEQ ID NO: 24, u
CDR3 6era-tienu, BuiOpaHHbIid U3 rpymmsl, cocrosiei u3 SEQ ID NO: 7, SEQ ID NO: 17
nmi SEQ ID NO: 27.

VYkazaHHOE aHTHUTENO WM €ro AaHTUT€HCBA3LIBAIOIIHN  (parMeHT  MOJKET

mMoaynupoBate akTHBHOCTE TCR. OHO MOkeT OJOKMPOBATH WJIM MOXKET He OJOKHpPOBATH
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ceszeianie TCR ¢ MAGE-A4. Ero MOXHO TpUMEHATh JUIsi  MOIYJHUPOBAHUS

TepaneBTHuYeckor akTHBHOCTA TCR nimi B THarHOCTHUECKUX IETISX.

K. DAPMANEBTHUECKHUE KOMIO3HUIIUA, CHOCOBBI JIEUEHASA U HABOPHI

B nppyrom acnekre mpemnoxeHnbl kommosuimu, comepxkaime TCR, ommcanHbI B
HACTOsIIIEN 3asBKe, MOJIMIENTH, COAepKalui (PyHKIMOHAIBbHYIO 4acTh ykazaHHOro TCR,
nonuBajieHTHIN kKomIuiekc TCR, onucaHHBIN B HACTOSAINEH 3asBKE, HYKJIEMHOBYIO KHCIIOTY,
komupytoiryro TCR, BekTop, comepkaluil yKa3aHHYIO HYKJIEMHOBYIO KHCJIOTY, KJIETKY,
comepaxaryro ykazanHbliii TCR, unmu anTuTeNO, crieruduyuHo cBs3biBaroreecs ¢ yacteio TCR,
OINMCAHHOTO B HACTOSIIEH 3asiBKE.

B npyrom acniexte npemiokens! hapmarieBtiyeckie kommnosuuu, coneprkarnie TCR,
OIMCAHHBI B HACTOAINEH 3asBKE, IMOJUIENTHI, COAep KAl (QYyHKIHOHAIBHYIO YaCTh
ykaszanHoro TCR, monuBanentHbiii kommiekc TCR, onmcaHHBIE B HACTOSIIEH 3asiBKE,
HYKJIEMHOBYIO KUCIOTY, Kogupyromyo TCR, BekTop, coneprKaimii yka3aHHYIO HYKJIEHHOBYIO
KUCIIOTY, KJETKy, comepkamnyto ykazaHueii TCR, wmm  adTtuTeno, creruduynHo
ces3pIBaroieecs ¢ 4actbio TCR, onucanHOro B HACTOSIIEH 3asBKE.

OTH aKTUBHBIE KOMIIOHEHTHI B COOTBETCTBMH C HACTOSIIMM H300pETEHHEM
OPEANOYTUTENIHHO HCIONB3YIOT B TaKOW (PapMaleBTHUYECKONH KOMITO3HLUK, B J03aX,
CMEIIAHHBIX C IPUEMJIEMBIM HOCHTENIEM MJTH MATEPHATIOM HOCUTEJISL, UTO 3a00JI€BaHIE MOYKHO
JIEUNTh WM 1O MEHbIIeld Mepe oOserunts. Takas KOMITO3HMLUS MOKET (IOMOJHHUTENBHO K
AKTMBHOMY KOMIIOHEHTY ¥ HOCHTENIO) COIEep)KaTh HAMOJHUTENb, Coi, Oydep,
CTAOMJTH3ATOPBI, COMOOMIN3ATOP M APYI'ME MAaTepHabl, KOTOPHIE IMPEACTABIISIOT COOOM
M3BECTHBIN YPOBEHb TEXHUKH.

Tepmun «papmMaleBTHUECKH MPUEMJIEMBIID» OIMMCHIBAET HETOKCHYHBIA MaTepual,
KOTOPbI He mpensaTcTByeT 3(hGEKTHBHOCTH OHOJOrHYECKOH aKTHBHOCTH AaKTHBHOTO
KOMITOHEHTA. BBIOOP HOCHUTENIS 3aBUCHUT OT IPUMEHEHHUS.

®dapmaneBTHUECKasi KOMITO3UIUSI MOKET COAEPIKATh NOMOJHHUTEIBHBIE KOMITOHEHTEI,
KOTOpBIE IMOBBIIIAIOT AKTHBHOCTh AKTUBHOT'O KOMIIOHEHTA WJIM KOTOPBIE TOTOJHSIIOT JICUSHUE.

Takue OOMONHHUTENbHBIE KOMIIOHEHTBI /WM (PAakTOpbl  MOryT  OBITB  YaCTHIO
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(dapMareBTHYECKONH KOMITO3UIUKM, YTOOBI JOOHTBCS CHHEPIHMYHOrO JEWCTBUS WA
MUHHUMH3UPOBATH HEOIAr OMPHUSTHIE UJTH HEXKENATETbHBIE EHCTBHUS.

MeTtoauku MOJNyYEeHHs] WA MOATOTOBKH COCTABOB C aKTHBHBIMH KOMITOHEHTAMH B
COOTBETCTBUU C HACTOSIIMM M300pETEHHEM U WX NMPUMEHEHHs/JIeUeHus OnyOJMKOBaHbI B
ucrounuke Remington: The Science and Practice of Pharmacy, volume I and volume IL.
22" Edition, Edited by Loyd V. Allen Jr. Philadelphia, PA: Pharmaceutical Press; 2012,
KOTOPBIA TOJHOCTBIO BKJIFOUEH B JAHHYIO 3asBKY MOCpencTBoM cceuiku. [loaxopsiee
NpPUMEHEHUE  MPEeACTaBIsieT CcoOOW  MapeHTepajbHOE  MPUMEHEHHE,  HampuMmep,
BHYTPUMBIIIIEYHbIE,  TMOAKO)KHBIE,  HWHTPAMENYJUISPHbIE  HHBEKIHH, a  TaKKe
UHTpAaTeKabHbIE WHBEKIHH, HWHBEKIUHA HEMOCPEACTBEHHO BHYTPb  JKEIYIOUKA,
BHYTPUBEHHbIE, BHYTPHY3JIOBbIE, WHTpPANEPUTOHEAJbHbIE WJIH BHYTPHOIYXOJIEBbIE
UHBEKIHHA. BHYTpHBEHHAass WHBEKIHS WM WHQY3UsS SBISETCS MPEONOYTHTENLHBIM
CIOCOOOM JIeUeHH sl ALUEHTA.

B COOTBETCTBUH C MPEMTOYTUTELHBIM BAPHAHTOM peaju3aiui (HhapMareBTHUECKYIO
KOMITO3MIIMKO BBOIAT TyTeM WHQY3HH WIH HWHBEKIMU. HHbenupyemass KOMITO3HIIHS
npezcTaBisieT co0oii (hapMaLEBTHUECKH MPUEMIIEMYIO YKHIKYIO KOMITO3HMIIHIO, COMEPKAIIYIO
[0 MEHbIIEH Mepe ONUH aKTHBHBIM WHTPEIHEHT, HAIIPUMED, PA3MHOKEHHYIO MOMyJIsiuo T-
KJIETOK (HampuMmep, ayTOJIOTHMYHYIO WIIH aJUIOT€HHYIO Ul TalUeHTa, KOTOPOro Jieyar),
skcrpeccupyromux TCR. AKTHBHBIN HHIPEAUEHT OOBIYHO PACTBOPSIOT MJIH CYCIIEHIUPYIOT B
(hU3HOSIOrHUECKH TTPUEMIIEMOM HOCHUTENIE, M KOMITO3UIIMS MOKET JIOMOJHUTEIBHO CONEPKATh
HeDOJIbIIINE KOJIMYECTBA OIHOTO HITH 0OJIee HETOKCHYHBIX BCIIOMOTATENbHBIX BEIECTB, TAKUX
KaK 3MyJIbIHPYIOIIHE areHThl, KoHcepBauThl u pH-OydepHbie BeliecTBa, ¥ TOMY MOTOOHBIE
arenTtbl. TakWe WHBENUPYEMBIE KOMITO3UIIMH, KOTOPLIE MPHIOMHBI UL MPUMEHEHHS CO
CIIUTBIMH O€KaMHU B COOTBETCTBMH C HACTOSIIUM H300pETEHHEM, OOBIYHBI, IMOIXOJSIIHE
COCTaBBI XOPOIIO H3BECTHBI CPEHUM CITEHAIMCTAM B JAHHON 00JIaCTH TEXHUKH.

OObIuHO (hapMarleBTHUECKAsT KOMITO3HMIUS CONEPKUT IO MEHBIIEH Mepe OIUH
(dhapMarieBTHYECKH TPUEMIIEMbBIN HOCHTED.

CooTeercTBEeHHO, B ApyroM acrekre npemiokensl. TCR, onucaHHBI B HaCTOSINEN
3asBKe, TOJMIENTHI, COAEpKaIuii  (PYHKIHOHAIBHYIO 4acTh ykasaHHoro TCR,

nonueajieHTHeIN koMiyieke TCR, omucaHHBIA B HACTOSINEH 3asBKE, HYKIEHMHOBAas KUCIIOTA,
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komupytoinas ykazanHelii TCR, BekTop, copepikammii YKa3aHHYIO HYKJIEHHOBYIO KHCIIOTY,
KieTka, comepskamias ykasaHubii TCR, anTurteno, cnenuuyHO CBSI3BIBAIOIIEECS C YACTBHIO
TCR, xommosuimss wim (papmaneBTHUeckass KOMITO3MLMS, COIAEprKallas OOHy MiIH Oosee
KJeTok, akcnpeccupyronmx TCR, omucaHHBI B HACTOSIIEH 3asBKe, NIl NMPUMEHEHUS B
KauecTBe JIEKAPCTBEHHOT'O CPECTRA.

B HexoTopbIx BapuaHTax peanmsanmu npemioskeHsl: TCR, onucanHbI B HACTOSIIEH
3asBKe, TIOJMIENTHI, COAepKalluii  (PYHKIHOHAIbHYIO 4acTh ykazanHoro TCR,
nonuBajieHTHEIN komiyiekc TCR, omucaHHBIA B HACTOSIIEH 3asBKE, HYKJIEHMHOBAs KUCIIOTA,
koaupytomnas ykazanHelii TCR, BekTop, copepkaimii yKa3aHHYIO HYKJIEHHOBYIO KHCIOTY,
Kjetka, coxmepkamas ykasaHHeldi TCR, wmm xommosuimmu wm  (dapManeBTHYECKUE
KOMITIO3UIIUH, COMIEPKALIIE UX, U1 IPUMEHEHUs ISl JICUEHUs paKa.

B oxHOM BapuaHTe peasi3alii paK MPENCTABIIIeT COOON reMaToIOrMUECKUi paK Uil
COJIMIHYIO OMyXOJib. I'eMaTonornyeckue TUIbl paka TaKKe Ha3bIBAIOT PAKOM KPOBHU, OHHU HE
00pa3yrOT CONMMIOHBIE OMYXOJM M, CJIEA0BATENbHO, PACCPENOTOYEHBI IO OpraHH3MYy.
IIpumepaMu reMaTONIOTHYECKMX THUNOB paka SIBISIOTCS  JIeHWKko3, JuMboMa WM
MHOJKeCTBeHHast MuenioMa. CyliecTByer 1Ba OCHOBHBIX THIA COJIMAHBIX OMYXOJIEH: CAPKOMBI
U KapuuHOMBL CapKOMBI MPENCTABIIOT COOOM, HATIPUMED, OMyXOJ KPOBEHOCHOIO COCYA,
KOCTH, KHPOBO# TKaHHU, CBA3KH, JTUM(PATHUECKOrO COCY/Ia, MBILILBI HJTA CYXOKHITHSL.

B onHOM BapuaHTe pean3aliy pak BIOpaH W3 IPYIIIbI, COCTOSIIEH H3 CAPKOMBI, paKa
MPEACTATENIEHON JKENe3bl, paka MAaTKU, paKa IUTOBUIHON JKeJie3bl, paKa SUYKa, paKa IMOYKH,
paka MOKeTyIOUHOM jKeJie3bl, paKa SMYHUKOB, PaKa IMUIIEBOJA, HEMEJIKOKJIETOUHOr0 paka
nerkux, (HMPJI) wmenkokierounoro paka Jierkux (MPJI), HEXOKKUHCKOH JTHM(OMBI,
MHOXXECTBEHHOW MHEJIOMBI, MEJIAHOMBI, TI€UeHOYHO-KJIETOYHON KAPLIUHOMBI, paKa T'OJIOBEI H
e, PaKa >KelIyaKa, paKa 3HIOMETPHs], KOJIOPEKTAJIBHOIO Paka, XOJaHTHOKAPLUHOMBI, paKa
MOJIOYHOM JKeJe3bl, paka MOYEBOrO Iy3bIpsi, MHEJIOWJHOTO JIGMKO32 H  OCTPOro
mumpobnactHoro neiiko3a. [IpeamodurntensHO, pak BbIOpaH W3 TPYMIBL, COCTOSIIEH U3
HMPJI, MPJI, paka MOJIOYHOI KeJIe3bl, SHIHUKOB WJIH KOJIOPEKTAITBHOTO paKa, UJTH CAapPKOMBI.
Bonee mpeanoytuTenbHO, pak BhIOpAaH M3 YPOTENHAJBHBIX THIIOB paka (paka MOYEBOro

ny3bIpsi), MEJTAHOMBI, PAaKa TOJIOBBI U Lieu, paka simunukoB, HMPJI, paka muiieBona, THIIOB



10

15

20

25

30

51

paka >KejlylKa, CHHOBHAJILHOW CapKOMbl MU MHUKCOHAHOM KPYIJIOKJIETOYHOM JIMIIOCAPKOMBI
(MKKIJIC).

B onnom Bapuante peammzanuu TCR pacno3HaIOT JTMHUN KJIETOK paka JIETKUX, TAaKue
kak gunusa xkiaerok HMPJI - NCI-H1703, - u nuaus xkietok metactazoB HMPJI B neuens -
NCI-H1755.

B Hacrosiielt 3asBke TakyKe npeyioxKeHbl (hapMaLeBTHUYeCKHe KOMITO3ULIH U HAOOPHI,
cozepskarye oauH i 6onee u3 (1) Beigenennoro TCR, onrcaHHOro B HAaCTOsIIEH 3asiBKe; (11)
BUPYCHBIX YACTHIL, COAEPIKALIMX HYKJIEHHOBYIO KUCIIOTY, KOJUPYIOIIYIO PEeKOMOWHAHTHBIH
TCR,; (111) IMMYHHBIX KJIETOK, TaKHX Kak T-kinetku mwin NK-kietku, MomuHInpoBaHHbIX IS
ocyecTiienus akcnpeccuu pekomOunantaoro TCR, ommcanHOro B Hacrosiei 3asBke; (iv)
HYKJIEHHOBBIX KHCJIOT, Komupyroumx pexkomOunaHTHbii TCR, omucanHblli B HacTOsIEH
3asiBKe. B HEKOTOpBIX BapHaHTAX pEAM3AlMH HACTOSIIEr0 H300PETEHUs] IPEIIOKEHBI
KOMIIO3UIINM,  COZAEp’Kalllie€  YacCTUIBl  JIGHTUBUPYCHOIO  BEKTOpa,  Cojep’kalue
MOC/IEIOBATENIBHOCTE HYKJIEOTHIOB, KOMUPYIOMYIO pekomOuHauTHeI TCR, omucaHHbIN B
Hacrosimer 3asBke (Wi T-KJIeTKH, KOTOpble ObUTH MOAU(HLIUPOBAHBI C NPUMEHEHHEM
BEKTOPHBIX YACTHL, ONHMCAHHBIX B HACTOSIIEH 3asBKEe, Ul OCYLIECTBJICHHs OSKCIPECCHUH
pexomOunantHoro TCR). Takue KOMMO3MLMM MOKHO BBOIUTH CYOBEKTAM C IMOMOLIBIO
CrocoOOB B COOTBETCTBHH C HACTOSIIIAM H300pETEHHEM, OIMMCAHHBIX ajie€é B HACTOSIIEH
3asiBKe.

Komnosunuu, coneprkainue momudunupoBanubie T-KIETKH, OMHCAHHBIE B HACTOSIIEN
3asBKE, MOKHO TPHMEHSTh B CIOCO0AX WM ISl TOJYUEHHS KOMITO3ULUN Ui aJONTHBHOM
UMMYHOTEPAITUN B COOTBETCTBHU C M3BECTHBIMH METOMKAMH WJIM MX BAPUAHTAMH, KOTOpBIE
JOJDKHBI OBITh OYEBHIHBI ISl CHELUATMCTOB B TAHHOW O0JIACTH HA OCHOBAHHU HACTOSIIIETO
OTMCAHUSI.

B HexoTOpBIX BapHaHTAX peaM3alyy KJIETKH BKIIFOYAIOT B COCTaB MMyTEM CHAaYaja Mx
cOopa U3 KyJIbTypaJIbHOM CPEMbl, a 3aTEM MPOMBIBKH M KOHLIEHTPHPOBAHHSI KJIETOK B Cpene H
CHCTeME VIAKOBKH, MOAXOMSIINX Ul BBedeHus («papMaleBTHUYECKH MPUEMIIEMBIi»
HOCHUTENE), B d(dexkTHBHOM s jiedeHuss koymuectBe. [lomxonsmas mis uHQy3uil cpena
MOYKET MPEACTABJIATE COOOH M30TOHMYECKYIO Cpely JEOOOro COCTaBa, OOBIYHO HOPMAJIBHBIH

conesoii pactBop, Normosol R (Abbott) mnmu Plasma-Lyte A (Baxter), HO Takyke MOXHO
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npuMeHsTe 5% nekctpo3y B Bome wim Jjiaktat Punrepa. Cpemy miust uHQY3MA MOMKHO
JOMOJHUTE CHIBOPOTOUHBIM aIbOYMUHOM YEJIOBEKA.

KonuuectBo kj1€TOK B KOMIO3UIMH 11st 3P PEKTHBHOTO JiedeH st OOBIYHO OOJIBILE, YeM
10 xnerox u goxomut mo 10°, mo u Brumrouast 108 wmm 10° xneTok, u MoskeT ObITH GOMBIIE, UeM
10'° knerok. KonmuuecTBo KieTok Oy[eT 3aBHCETh OT KOHEYHOrO MPUMEHEHHS, Ul KOTOPOro
yKa3aHHas KOMIIO3ULUSI MpeAHA3HAYeHa, a TAKKe OT THMA KJIETOK, COAEPIKAIIMXCS B HEH.
Hanpumep, ecimn 1peOyroTCsl KJIETKH, KOTOPBIE CHELU(HUHBI K ONMPEAETIEHHOMY aHTUTEHY, TO
nonyJsaus Oyner comepxars Oonee 70%, kak mpasmio 6onee 80%, 85% u 90 - 95% rtakux
Kietok. [l mpuMeHeHu#, NMpemyioKeHHBIX B HACTOSIIEH 3asiBKe, KJIETKH, KaK MPaBUIIO,
HAXOMATCS B O0BbEMeE, COCTABJIIIOLIEM JIUTP I MeHee, HeoOs3atempHo S00 MIT Wi MeHee,
naxce 250 mut w100 M1 wim meHee. ClieoBaTeNbHO, IUIOTHOCTh TPEOYIOLIMXCS KIIETOK
00bIuHO Gonbine, yem 10° kaeTox/mn, u, Kak mpapunio, Gonbine, yem 107 KJIETOK/MII, Kak
npasuno, coctapiasier 10® knerox/mn wm Gonbiue. KimHuueckd 3HAYMMOE KOJHUUECTBO
UMMYHHBIX KJIETOK MOXKET OBITb paclpenesieH0 Ha MHOKECTBO HH(Yy3ui, KOTOpbIe B
COBOKYIHOCTH COZIEP/KAT KOIMYECTBO KJIETOK, paBHOe uiau npepbinatomee 10, 1010 um 101

@dapmareBTHUECKHEe KOMIIO3MLUH, HPEMJIOKEHHbIE B HACTOSINEH 3asiBKE, MOTYT
HAXOOWUTHCS B PA3IMYHBIX (hOpMax, HaAmpuMep, B TBEPIOH, >KHAKOW, MOPOIIKOOOPA3HOM,
BOIHOM wimu JmodmmmsnpoBanHoi (opme. I[lpumepsl moaxomsumx (GapMareBTHUECKUX
HOCHUTEJIEH W3BECTHBI B IAHHOW 00JIaCTH TeXHHKH. Takue HOCUTENH H/UJIM BCIIOMOTaTeIbHbIE
BEIIIECTBA MOKHO BKJIFOUHATH B COCTaB C MOMOLIBIO OOBIUHBIX CIIOCOOOB M MOJKHO BBOIHTH
cyOBekTy B noaxozsiei no3e. CTabun3upyrolne areHThl, Takue KaK JIMMHAIbI, HHTHOUTOPBI
HyKJIea3, TMOJIMMEPbl M XEJATHPYIOLIME areHThl MOTYT MPEHOXPAHSTh KOMIIO3UIMUA OT
paspyllueHrsi BHYTPH OpraHu3Ma. B KOMITO3WIMIO, MPEIHA3HAYEHHYIO Ul BBEICHHUS MyTEM
UHBEKIMH, MOKHO BKJIIOYHTh OAHO WM OoOJiee MOBEPXHOCTHO-AaKTHBHBIX BEIIECTB,
KOHCEPBAHTOB, CMAUMBAIOLINX AreHTOB, AUCIEPrHPYIOLIMX AareHTOB, CYCIHEHIUPYIOLINX
areHToB, Oy(depoB, CTabMIN3aTOPOB U N30TOHUYECKHX ar€HTOB.

PexombOunnantaeie TCR, omucaHHble B HACTOSIIEH 3asBKe, WM YACTHIBI BUPYCHBIX
BEKTOPOB, COAEPIKALIIX MOCIEI0BATEIbHOCTh HYKJICOTHIOB, KOAUPYIOLIYIO PEKOMOMHAHTHBIH
TCR, npensiokeHHbIIi B HACTOSILIEH 3asiBKE, MOTYT ObITh YIIAKOBAaHKI B Biie HAO0poB. HaGoper

B HEKOTOPBIX ClIydasaX MOryT COACpXKaTb OJWH WA Ootee KOMIIOHCHTOB, TaKHX KaK
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WHCTPYKUUH TIO NMPUMEHEHUIO, YCTPOMCTBA M AOMOJHUTENBHBIC PEareHThl, 1 KOMITOHEHTEI,
TaKHe KaK MpOOHPKH, KOHTEHHEpPHI M IUMPHULBI, U OCYLIECTBIEHHS YKA3aHHBIX CIIOCOOOB.
Tunuunele HAOOpPBI  MOTYT  COIEpP)KaTb  HYKJIEMHOBBIE  KHCJIOTBI,  KOAMPYIOIIUE
pekomOunanTHeie TCR, pexomOunanTHbIe nommnentuasl TCR wim BUPYCHI, MPeIOKEHHBIE
B HACTOsIENd 3asBKe, M, B HEKOTOPBIX Cly4yasiX, MOTLYT COAepXaTb HHCTPYKLHUH IO
NPUMEHEHHIO, YCTPOICTBO Iy1sl OOHAPY KEHUSI BUPYCa y CYOBEKTa U YCTPOICTBO IJIsl BBEICHUS
KOMIIO3HUIINH CyOBEKTY.

B coorBercTBMM ¢ HACTOSIIMM H300pETEHHEM TaKke MPEIIOKEHBI HAOOPHI,
cCoAepsKalllie  TOJIMHYKJICOTHIbI, KONHMPYIOLIME HMHTEPEeCYIOUMd TeH  (Hampumep,
pexomOunanTHeiii TCR). B cooTBeTCTBHE C HACTOSINUM H300PETEHHEM TAKOKE MPEIJIOKEHBI
HaOOpEI, cozeprKaliye BUPYCHBIH BEKTOD, KOUPYIOLIUH HMHTEPECYIOIIYIO
nocnenoBaresibHOCTE  (Hampumep, — pekomOunantHeii  TCR) u  HeoOsi3aTenbHO
HOJIMHYKJICOTUAHYIO OC/IEN0OBATEBHOCT, KOAMPYIOIIYIO HHTHOUTOP KOHTPOJIBHBIX TOYEK
HMMYHHOT'O OTBETA.

HaOopel, npemnokeHHble B HACTOsINEH 3asBKE, TAaKKe BKIIOYAIOT HAOOPBI st
OCYILIECTBJICHUS] CIIOCOOOB JETEKTHPOBAHMSI MPHCYTCTBHS MOJMHYKJIEOTHIOB, KOAUPYIOIINX
moboit omun umn 6onee w3 TCR, onmmMcaHHBIX B HACTOsIIEH 3asBKe. B uacTHOCTH, Takue
IMATHOCTHYECKHE HAa0Opbl MOTYT COAep:KaTh HAOOphI TMpAMEPOB, MOIXOMSIINX IS
amrUKaMd ¥ JETEKTHPOBAHUS, U APYTHE COMYTCTBYIOIIUE PEAreHTHI IS MPOBEIECHUSI
rJ1yOOKOrO CEKBEHHPOBAHUS jIsl AETEKTHPOBAHUS MOJMHYKIEOTHIOB, Komupyoummx TCR,
OIMHCAHHbIE B HACTOSILIEH 3asiBKE. B IOMOJHUTENBHBIX BapHaHTaX pean3auur HaOOpBbI,
ONMCAHHBIE B HACTOSIIEH 3asBKE, MOTYT COIEepKaThb peareHThl Ui nerektupoBanus TCR,
OMMCAHHBIX B HACTOSILIIEH 3asBKE, TAKHE KaK aHTUTENA WM IPYTHE CBSI3BIBAIOLINE MOJICKYJIBL.
Juarnoctrueckne HaOOpBI TaK)Ke MOTYT COAEP)KATh WHCTPYKIHH IO ONPENESICHUIO
MPUCYTCTBHSI MOJIMHYKJICOTHAOB, Komupyromux TCR, onucaHHble B HACTOSIIEH 3asiBKE, WJH
o omnpenenennto npucyrcteuss TCR, onucanHbIx B HacTosIel 3asBke. Habop Takke MOKET
comep:kate MHCTPYKIHMU. WHCTpyKIMU OOBIUHO MPEACTABJIEHBI B MATEPHATLHOM BHIE H
OIMUCBHIBAIOT KOMIIOHEHTBI, COZIEp KAInecs: B HAOOpe, U CriocOObI BBEIEHHSI, BKJTFOUAst CIIOCOOBI

ONpEeaCICHUs HAMICKaAIEro COCTOSAHUA CY6’I>GKTa, HaUICKAIEro KOJIMYeCTBa J03bI H
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Ha/uIexalero crnocoda BBeneHus. MHCTPYKIMH Takke MOTYT COAEPKATh PYKOBOICTBO IO
HaAOJTIOIEHUIO CYOBEKTA Ha BCEM MPOTSHKEHUH JIEUEHHS.

Habopsl, npemioxeHHbIe B HACTOSIIIIEH 3asiBKe, TAK)KE MOTYT COIEPIKATh YCTPOWCTBO
JUISL BBEZIGHUSI CYOBEKTY KOMIIO3UIIMHM, OMHMCAHHOW B HACTOsIIEH 3asiBKe. B coctaB HabOpoOB,
NpPeIJIOKEHHBIX B HACTOSILLEH 3asiBKE, MOKHO BKJIFOUHUTB JIFO0O€ M3 PA3JIMYHBIX M3BECTHBIX B
JAHHON OOJIACTH TEXHHWKU YCTPOWMCTB IJIsi BBEIEHUS MEAMKAMEHTOB WJIM BakiuH. IIpumepsl
YCTPOICTB BKJIIOYAIOT, HO HE OrPaHUYEHbl IEPEUMCICHHBIMU: Hrjla Ul MOAKOXKHBIX
WUHBEKINH, WIJA JUIi BHYTPUBEHHBIX WHBEKIMH, KaTerep, Oe3pIroIbHOE YCTPOWCTBO IS
UHBEKIUH, MHTAJSITOP U A03aTOP VISl XKUAKOCTEH, TaKoM Kak ryasHas nunerka. Kak mpasuino,
YCTPOMCTBO [UIsi BBEIEHHs BHUpyca W3 Habopa Oymer COBMECTHMO C BHPYCOM H3 Habopa,
HarpuMmep, OE3bIrOJIBHOE YCTPOWCTBO UISi WHBEKIMH, TaKOe KaK YCTPOWCTBO ISl MHBEKIIUH
O] BLICOKUM JIaBJIEHHEM, MOXKET OBbITh BKITIOYEHO B COCTaB HAOOpa C BUPYyCaMU, KOTOPBIE HE
HOBPEKIAIOTCS MPU UHBEKLUH MOJ BBICOKHM JABJICHHEM, HO €ro OOBIYHO HE BKJIIOUYAIOT B
cocraB HabOpOB C BHPYCAMH, KOTOpPbIE MOBPEKAAIOTCS MPH HHBEKIHUA MO BBICOKHM
TIABJICHUEM.

HaGopsl, npemioxkeHHbIe B HACTOSIIEN 3asiBKE, TAK)KE MOTYT COIEPIKATh YCTPOUCTBO
IUTSl BBEZIEHHsI CyOBEKTY COEMHEHHsI, TAKOTO KaK aKTHBATOP HJIH CTUMYJIATOP T-KJIETOK, WITH
aronuct TLR, takoii kak arornuct TLR4. JIro00e 13 pa3iiuHbIX H3BECTHBIX B JAHHOW 00JIACTH
YCTPOMCTB ISl BBEIEHHS] MEIUKAMEHTOB CYOBEKTY MOKHO BKJIFOUMTH B COCTAaB HAOOPOB,
MPEeJIOKEHHBIX B HACTOSIIIEN 3asiBKe. I [prMepr! yCTpoicTBa BKIIFOUAIOT UIJTY VIS OKOXKHBIX
WHBEKINH, WIJTy AJIs BHYTPUBEHHBIX WHBEKIHH, KaTerep, Oe3bIrOJIbHOE YCTPOMCTBO MJIst
WHBEKINH, HO HE OTPAaHWYEHBI UTJION IJI TOAKOKHBIX WHBEKIMHA, UTJION I BHYTPUBEHHBIX
UHBEKINH, KaTeTepoM, OE3bIrOJIbHBIM YCTPOWCTBOM [JIsi HMHBEKLHUH, HHTAISITOPOM H
Z03aTOPOM ISl JKUAKOCTEH, TaKMM Kak rijiazHas numnerka. Kak mpaBuio, yCTpOMCTBO mist
BBEJIEHHsI COeMHEHHs 13 HaOopa OymeT COBMECTHMO C JKeJaTeJIbHbIM CIIOCOOOM BBEIEHUS
COEIHEHHSI.

B  KOHKpeTHRIX BapuUaHTaxX peaju3aludd  COCTaBJICHHE  pacTBOPOB B
(dapMaLeBTUUECKU MPHEMJIEMOM HOCHUTENE XOPOLIO HW3BECTHO CHEHAIMCTAM B JaHHOW
00J1aCTH TEXHHKH, TAK)Ke KaK M3BECTHA Pa3pabOTKa MOAXOMSIIIMX CXEM BBEIEHHUS 103 U

JICUCHHUA JIA MIPUMECHCHUSA KOHKPETHBIX KOMHOSI/II.[PIfI, OIMHCAHHBIX B HaCTOSILL[efI 3as1BKE, B
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Pa3MUHBIX CXEMax JIeYeHHUs, BKJIIOYAsi, HAMPHUMEpP, SHTEPAJbHOE H MapeHTEePabHOE,
HampuMep, BHYTPUCOCYIHCTOE, BHYTPHUBEHHOE, BHYTPHAPTEPUATIbHOE, BHYTPHKOCTHOE,
UHTPABEHTPHKYJIIPHOE, BHYTPUMO3[OBOE, HWHTPAKpAaHHAIbHOE, HHTPACIHUHAIBLHOE,
UHTPATEKAJIbHOE W HWHTPAMEIyJUIPHOE BBEIACHHE W IOJyuUYeHHE COCTaBa JIsi TaKOTroO
BBeneHus. KBannpuuupoBaHHOMY CHEMHAIUCTY OyJeT MOHSTHO, 4YTO KOHKPETHBIE
BapHAHTHI PeaM3aliy, MPEUIOKEHHbIE B HACTOSIIEH 3asBKE, MOTYT BKJIKOYATh JPYrHe
COCTaBbl, TaKHE€ KaK COCTaBbl, XOpOIIO H3BECTHbIE B oOONacTti (¢apMauneBTUKH U
OIMCaHHBIE, HATIPUMED, B UCTOUHKNKe Remington: The Science and Practice of Pharmacy,
volume I and volume II. 22" Edition. Edited by Loyd V. Allen Jr. Philadelphia, PA:
Pharmaceutical Press; 2012, conmepkaHne KOTOPOroO MOJHOCTHIO BKJIIOUEHO B JAHHYIO

3asIBKY MOCPEICTBOM CCBUIKH.

Bce uuTtHpyeMble B HACTOSIIEH 3asBKe MyOJMKAIMM, 3asBKH HA TATEHT U
OIyOJINKOBAHHBIE TTATEHTHI BKJIIOYEHBI B HETO MOCPEICTBOM CCBUIKH, KAaK €CJM Obl Kakmast
oTAeNbHas MyOJIMKALlKs, 3asBKa HA IATEHT WJIA OMyOJIMKOBAHHBIN MATEHT ObLIM KOHKPETHO H
OTHENBHO YKa3aHbI KaK BKITFOUEHHBIE TOCPEICTBOM CCBHIJIKH.

Xotsa INPUBCACHHLIC BBIIIC BapHAHTBEI peaIi3alllin 6I:I.I'[I/I OIMUCaHbl B HEKOTOPBIX
HOI[pO6HOCT$IX NyTeM WLUTIOCTPHUPOBAHUA U NMPUBECACHUA ITPUMEPOB I AICHOCTH IMMOHUMAaHUA,
VTS CIIELMAJICTA CO CPeNHel KBan(pUKaIield B qJaHHOW 00JaCTH TEXHUKU OYIeT IMOHSTHO, B
CBETEC Hﬂeﬁ, PacCMOTPEHHEIX B HaCTOSIH.IefI 3ad4BKE, UYTO MOKHO BHECTH B HHUX HCKOTOPLIC
U3MEHEHHUs W MOIU(HKAIMK, HE OTKJIOHSSICh OT CYIIHOCTH MJIM OOBEMa IPUJIAraeMoOi
dhopmynsl uzobperenus. Cremyroiue MPUMEPbl MPEIIOKEHB HCKITIOUMTEIBHO C IENBIO
HJUTFOCTPHPOBAHUS, HO HE C LENbI0 orpanudeHus. CrenuaaucTsl B TAHHOW OOJIACTH TEXHUKH
Cpa3y OmnpeaciiT pPasjiMuHbIC HCKPHUTUYHBIC NapaMETphl, KOTOPBIEC MOKHO HU3MCHUTHL WJIH

MOTH(DUIIPOBATH, YTOOBI OJYUYHUTD TI0 CYIIECTBY aHAJIOTHYHbIE PE3YJIbTATHI.
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ITPUMEPDBI

IIPUMEP 1

MAGE-A4-TCR-TPAHCI'EHHBIE T-KJIIETKU CBS3BIBAIOT MAGE-A4gvy-I' KI'C-

MVIJIbTUMEPDBI

Hns Beimenenns peaktuBHbIX 1O oTHOeHMIO kK MAGE-A4 kmonoe T-knetok
UCMOJIb30BAIM TOAXOM MPUMUPOBAHUS i1 Vifro. B cucreMe NMpUMHpPOBaHUS HCIOIB30BAIIH
3penbie nenaputHble kietku (3IK) n3 HLA-A*02:01-monoxwurensHbix, a takke HLA-
A*02:01-0oTpuLaTeIbHBIX JIOHOPOB B KA4eCTBE AHTUTCHIPE3CHTHPYIOLIMX KJIETOK |
ayronoruunbie CD8-o6oramennsie T-kI€TKM - B KAa4eCTBE OTBEYAIOLUIUX  KIIETOK.
Tpauckpubuposannas in vitro PHK (1ivPHK), xomupyromas ren MAGEA4 udenosexa,
CIy’)KWJIa B Ka4yecTBe MCTOYHMKA creruduuHoro antureHa. Ilocne anextponopauun B 3/1K,
komupytomas MAGE-A4 tivPHK TpancimpoBanace B O€IOK, a 3aTeM MPOLECCHPOBAJIACH H
Ipe3eHTUPOBAJACh B Buze nentuaos komupyembiva HLA-A*02:01 monexynamu Ha 3/IK. [{is
HLA-A*02:01-otpunartenbibix  noHOpoB, pomonautensHo  k  TiVPHK  MAGE-A4
ucnonb3oBa TiVPHK, komapyromyro HLA-A*02:01, uyTo0bl TPaHCTEHHO SKCIPECCHPOBATH
cootBeTcTBYrOIHit ayuieibs HLA B aHTUT€HIPE3SH THPYIOLIMX KIIETKAX (JUTOTE€HHBIN MTOXOM).
CoBmectHOe KyJbTUBUpOBaHuE in vitro T-knerok ¢ tpancduiuposanabivu TivPHK 31K u3
TOT'O 7K€ IOHOPA MPHUBOAWIIO K HHAYKUUH de novo antureHcnenuduunsix T-KIeTOK, KOTOpbIe
CIYXXHJIM HUCTOYHHKOM cootBerctBytomux TCR. MokHO oOCylecTBuTh oOoraieHne
aHTureHcrnenuuuHpiMi T-KJIETKAMH C MOMOILIBIO PA3IMYHBIX CIIOCOOOB, M UX KJIOHUPYIOT C
MOMOIIBI0 METOAA MPENeNbHBIX PAa3BEAEHUH WJIH OCYIIECTBIISIFOT COPTHPOBKY OTHEJTBHBIX
kierok Ha ocHoBe FACS. TTocnenosarensHoctu ueneii TCR-anbda u TCR-Oeta peakTHBHBIX
no otHomennio kK MAGE-A4 xnonoB T-kiierok HOEHTH(GUIIMPOBATIM C  TOMOIIBIO
CEeKBEHHPOBAHKsI HOBOTO TMOKOJIEHHSI U, MOC/e 3aMeHbl KOHCTaHTHRIX obnacteii TCR Ha wmx
AQHAJIOTH W3 MBIIIH, KJIOHUPOBAM B perpoBupycHbii BekTop pES.12-6. MKIIK 3moposoro
JNOHOpA BBIAESUIM TyTeM LeHTpudyrupoBanus B rpaguente (ukomia. OCyIuecTBIsuH
oboramerne CD8" T-kieTkamu MyTeM OTPULATENLHONW MarHuTHOM cenekuud (Miltenyi) u

CTUMYJIUPOBAJIM B HE IMNPCAHASHAYUCHHBIX [JI1I KYJIBTUBUPOBAHUSA TKaHelH 24-J'IYH0LIHI>IX
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ianmerax, 3apaHee mokpbITbIx MAT mpotus CD3 (5 mxr/min) u MAT nporus CD28 (1
mkr/mia) (BD Pharmingen, XaiinensOepr, I'epmanusi). AmpoTpomnHbie peTPOBHPYCHBIE
yactuipl nojgydaym myteM TpaHcdekumn HEK293T-knerok coortBerctByrommmu TCR,
KOAMPYIOIIMMH PETPOBUPYCHYIO IUIA3MHIY U JIBE IUIA3MUABI Ul SKCIpeccud. Bo BTOpOi
IeHb Tociae CcTuMmyisuud Tpancayruposaim CD8 T-xjaeTku W B JBEHAIUATHIM JEHb
OCYILECTBJIUT  oboramienre TpancaynupoBanHbiMd CD8™ knerkamu ¢ momornsio FACS,
UCIIOJIb3Yysl KOHCTAHTHYIO O0JIacTh OeTa MBIIIM B Ka4yeCTBe MapKepa TPAaHCAYKIHMH, a 3aTeM
PasMHOMKAJIH, UCMOJB3Ys MpoToKoN ObicTporo pasmuoxenus (Riddell SR, Science, 1992 Jul
10;,257(5067):238-41).

B skcnepumentax, onucanusix B [Ipumepax 2 - 5, ucnonms3osam TCR, copeprkariue
mypunusuposanubie obmactu Ca uw CP (re, TCR-1, comepxammii 1ens o C
nocrenoeareibHOCTEIO SEQ ID NO: 57 u B uens ¢ nocienosarensaocteio SEQ ID NO: 58,
TCR-2, comepskamumii o uenb ¢ mocnenoateibHOCTEIO SEQ ID NO: 59 1 B uens ¢
nocnenoBatenisHOocThiO  SEQ ID NO: 60, TCR-3, comepkammii o Lenb C
nocenoeareibHOCTEIO SEQ ID NO: 61 u B uens ¢ nocnenosarensroctsio SEQ ID NO: 62).
Te ke THUMIBI SKCIIEPIMEHTOB, OMMCAaHHBIX B [Ipumepax 2 — 5, Takske MOXHO OCYILECTBHUTB,
ucnionb3yst TCR, copepskainpe MuHUMAabHBIE MypuHH3MpoBaHHble obOmactu Co u Cf,
OTMCAHHBIE BBILIIE,

Pesynomameoi:

CD8" T-knerku TpancaynupoBaid Tpems pasnaudbivd TCR, BbImeneHHbIME U3
peakTHBHBIX 10 oTHOIEHHIO K MAGE-A4 xnonoe T-knetok, u ogauM KOHTpOJbHBIM TCR,
kotopbiii He pacrnosHaer MAGE-A4. Ux okpammBamin MAGE-A4gyy-I' KI'C-mynstumepom
(MAGE-A4?32% GVYDGREHTV; ImmuneAware) u antutenamu npotus CD8 u
KOHCTaHTHOU oOnactu Oera meimm. Bce tpancrennsie mo MAGE-A4-TCR nomyssiuun T-
kiaerok oueHb d3(pdexturro (>70%) ces3pBam MAGE-AdGgyy-I KI'C-mynetumep. He
HaOmomamn  okpanmBanuss MAGE-Adgyy-TKI'C-mynetumepa mist koHTposbHOro TCR.
[TomyuenHble pe3ysbTaThl MOKA3AJIM, YTO MOYKHO OCYIIECTBHTH TPAHCT'€HHYIO SKCIPECCHIO
TCR, BbimeneHHbIX W3 peakTuBHBIX 1O oTHoweHHO K MAGE-A4 xnonos T-xmerok, B T-

KJIETKax 3710poBoro aonopa (@urypa 1).
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IIPUMEP 2

TPAHCI'EHHBIE 1TO MAGE-A4-TCR T-KJIETKU PACTIO3HAIOT MAGE-A4Gvy-TTEIITU]T

Crnemuduunocts k MAGE-A4 tpancrennbix mo TCR T-knerok mnoaTBepskmaiiu,
clienysl ONMCAaHHOMY Jiajiee IIPOTOKOITY:

B kauectBe Kierok-mmuineHel ucronb3oBaimm kietkd 12 (HLA-A*02mon), xotopere
Harpysxaau Haceimaromumu komuuectsamu (10° M) MAGE-A4gyy-nenmuma (SEQ ID NO: 1)
UJII HEPENeBaHTHOrO KOHTpOJbHOro nentuna. Kpome toro, knerku K562 tpancaynuposamu
HLA-A*02:01 wu remom MAGE-A4 (K562/A2/MAGE-A4). Knerxku K562,
TpancayupoBanHeie Tobko HLA-A*02:01, ucnons3osayu B kauecte koHTposst (K562/A2).
Kaxnyro JTMHUIO KJIETOK-MHIIEHEeH KyJIbTUBHPOBAIN COBMECTHO ¢ TpaHcrenHsimu o TCR T-
KJeTkaMu npu cootHouenuu 2:1, ucnons3ys 20000 T-xnerox um 10000 kjeTok-mMuILIEHEH.
Yepes 20 - 24 1 ananmusuposamm koHIeHTpauu IFN-y B cynepHaTaHTax COBMECTHBIX KYJIBTYP
¢ nomoIupko crangaptHoro couasud-ELISA (BD, vabop st ELISA IFN-y uenoBeka).

Pesynomameoi.:

MAGE-A4-TCR-tpancrennsie T-kinetku pacno3nasaimu HarpykenHsie MAGE-Adgvy
T2 u tpancnyuupoBanabie MAGE-A4 xnerku K562, HO He pacmo3HaBajium HU OIHY W3
KOHTPOJBbHBIX KiieTok-mumeHer. J{na tpancaynupoBanueix TCR-3  T-kierok BbIsIBHIH
pacrnosHaBaHre KOHTpOJibHBIX KS562/A2. TlonmyuenHsie pesynbrathl mokazaimm, uto TCR,
BbIZIEJIEHHbIE U3 peaKTUBHBIX MO OoTHomeHni0 K MAGE-A4 kioHoB T-kiieTOK, OCTaBaIUCh

(bYHKIMOHATBHBIMU MPH HX MepeHoce B T-KiieTku 310poBoro gonopa (@urypa 2).

IIPUMEP 3

YV TPAHCTEHHBIX ITO MAGE-A4-TCR T-KJIETOK BBISBIUIU BEICOKYIO ®YHKITMOHAJIBHYIO

ABHJHOCTD

Knerxkn T2, narpyxenasie MAGE-A4Gyy-nentuaoMm, HCIONB30BAM Ui aHAIN3A
pasnmuunii B pyHKIMOHATBEHON aBuaHOCTH TpaHcreHHbIX 10 MAGE-A4-TCR T-kierok.

Knerkm T2 wHarpykaim u3BHE CTYNIEHYATO M3MEHSIOLUIMMUCS HA MOPSAOK
xoruenTpamusamu (101! M - 10° M) MAGE-A4Gyy-nentuia 1 COBMECTHO KYJIbTHBHPOBAJH C

tpancreHabiMu 1o TCR T-xnerxkamu npu cootromenuu 1:2, ucronssyst 10000 kietok T2 u
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20000 T-knerok. Yepes 20 - 24 u anaymsupoBaym koHneHTtpauuu [FN-y B cymepHaTanTax
COBMECTHBIX KYJBTYp C MOMOLIbIO ctanaaptHoro caHmsuu-ELISA (BD, nabop mns ELISA
IFN-y uenoBexa).

Pesyromameor:

IIpu obOwvenuHeHHM pe3yJbTATOB IUII MHOXKECTBA JOHOPOB, HAaWOOJee BBICOKYIO
(dbyHKUHOHATIBHYIO aBUAHOCTh MPOTHBE MAGE-A4Gvy-nienTraa, KOTOPbIM ObLIM HAarpy>KEHbI
HLA-A*02, BeissBum gt TCR-2. Jlns TCR-1 u TCR-3 BbISBHIIH HECKOJBKO MEHBIIYIO

(bYHKIMOHATIBHYIO aBHIHOCTB 11O cpaBHeHuto ¢ TCR-2 (®@urypa 3).

IIPUMEP 4

TPAHCI'EHHBIE ITO MAGE-A4-TCR T-KJIETKU JIM3UPYIOT MAGE-A4-ITOJIOXUTEJILHBIE

JIMHWUH OITYXOJIEBBIX KJIETOK

MAGE-A4-nonoxurensabie HLA-A2-nONOKUATENbHBIE JIAHUN OIYXOJIEBBIX KJIETOK
(NCI-H1703, NCI-H1755), MAGE-A4-otpunarensayro HLA-A2-nONOKUTENBHYIO JIHHHIO
omyxoneBbix KieTok (Saos-2) u MAGE-A4-orpunartensayio  HLA-A2-oTpHIATENBHYIO
JIMHUIO OIMyXOJIeBbIX KIEeTOK (AS549) ucrnonbp3oBasii B KadyecTBe KIETOK-MuneHed. s
aHaJM3a HUTOTOKCHUHOCTH CO3/1aBajli COBMECTHBIE KYJIBTYPhI IIPH COOTHOLIEHHHU d(phekTopa
K MHUIIEHH, COCTABJISIOLIEM MpuOmm3utesisHo 8 - 16:1 (B 3aBHCUMOCTH OT pa3mepa KIIETKH-
mutienn), ¢ 40000 tpancrennsix mo TCR T-kierok u 5000 (NCI-H1755, NCI-H1703, A549)
1 2500 (Saos-2) omyxoyeBbIX KIETOK, COOTBETCTBEHHO, KOTOPbIE OBbLIM TPAHCAYLIMPOBAHBI
reHoM (ayopeciieHTHOro mapkepa. OmyxojieBble KJIETKH, HArpy>K€HHbI€ HACHIIIAKOIIUMHE
koHnenTparusamMu MAGE-Adgvy-nentuma (lO‘5 M), HCIOJIB30BaAIM B KAYECTBE BHYTPEHHETO
MOJIOKUTEJILHOTO KOHTPOJIS.. YMEHbIIEHHE KONMUYeCTBA (PIIyOPECHEHTHBIX KJIETOK-MHILIEHEH
(konuuecTBa KJIETOK Ha JIYHKY) H3MEPSUTH KaKIble TPU Yaca B TEUEHHE CYMMApPHOTO MepHoaa
BpeMeHH, cocTapiisitoiero 172 yaca, mytem HabmoneHus 3a skuBbiMu Kietkamu (IncuCyte®
Z0OOM, Essen Bioscience). [yt Toro 4to0sl mpoaHaTH3UPOBATh BEICBOOOKAEHHE LM TOKHHOB,
yepes 24 u cobupajqu CymepHATAHTHI COBMECTHOH KYJBTYPhl U  AHAJTM3UPOBAJIH
cootBeTcTByrOmKe koHueHTpauun [FN-y ¢ momoripio cranaaptHoro coumsuu-ELISA (BD,

Habop st ELISA IFN-y uenoseka).
Pesyromameor:
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HBe sumorenHo mnonoxkureiabHele 10 MAGE-A4 u monoxkurensHeie mo HLA-A2
muaun omyxoJieBbix Kierok (NCI-H1703, NCI-H1755) pacno3HaBaich W JIM3UPOBAJIHCH
Bcemu TpaHcreHHbIMA 10 MAGE-A4-TCR T-knerkamu. Otpunarensnas no MAGE-A4, Ho
nonoxkurenbHass o HLA-A2 nmHus omyxonmeBbIx KieTok (Saos-2) pacmosHaBamack H
JM3UPOBAJIACH, TOJBKO KOrJAa KJIETKH OBUTH HarpykeHbl H3BHE  HACHILIAIOLIMMHU
xoHneHTpausmu MAGE-A4gyy-nentina. JInHAS KI1€TOK OTpHUIATENBHOrO KOHTpOus (AS549)
He pacno3HaBajiack W He JmsupoBajack Hu omuuM u3 MAGE-A4-TCR. IlomydeHHbie
pe3ysbTaThl nokasaym, uto TpaHcreHHble 1o MAGE-A4-TCR T-knerku moryt 3¢dextrHO
JU3UPOBaTh  OHAOreHHO  monoxkurtensHele 1m0  MAGE-A4  omyxoneBble — KIIETKH

BBICOKOCEJIEKTUBHBIM criocobom (Purypa 4a, 4b u 4c).

IIPUMEP 5

TPAHCI'EHHBIE ITO MA GE-A4-TCR T-KJIETKU HE PACITO3HAIOT HOPMAJIBHBIE KJIETKU

YEJIOBEKA

Hcnonb3oBaiy naHelb HOPMAJIBHBIX KJIETOK YeJIOBeKa, YTOOBI MPOAHATM3HPOBATH
NOTEHUHAJILHYIO CHEU(PUUHYIO B OTHOIIEHHH MUIIEHH BHEOMYXOJIEBYIO TOKCHYHOCTH H
Hecrenu(pUUHYI0 TOKCHYHOCTb, KOTOPbIE MOTYT OBbITh BbI3BaHBI TpaHCreHHbIMH 110 MAGE-
A4-TCR T-knerkamu.

Hccnenosamu pacrnosnaBanue tpaHcaynupoBaHHbiMd MAGE-A4-TCR T-knetkamu
MEPBUYHBIX KJIETOK W MPOUCXOMSIINX W3 HHAYLHUPOBAHHBIX IOJUIOTEHTHBIX CTBOJIOBBIX
kinerok (MIICK) knerok, mpencTaBisFOLINX BaskHble TKaHu win opranbl. HLA-A*02:01-
orpurarenbibie  kietku NHBE  tpancuuuposamn HLA-A2-1ivPHK  mocpencteom
anekTponopanuu s BpemenHoi sxcrpeccud HLA-A2. Hediponsr 1Cell obpabateisamm IFN-y
B TeueHue 72 4 mepes HayaJioM COBMECTHOTO KYJIbTHBHPOBAHHSI, YTOOBI BHI3BATh SKCIIPECCHIO
HLA-A2 na mnoBepxHoctn kietkn. Okcmpeccmio HLA-A2 Ha Bcex THmax KIIETOK
MOATBEP)KIAN C TIOMOILIBIO MPOTOYHOW HUTOMETpUH. JIJis aHam3a TOKCHYHOCTH CO3aBaJIH
coBMmecTHbIe KyIbTyphl ¢ 20000 tpancreHHbix mo TCR T-kieTok W 3aBUCAIIMMU OT THIA
KJICTOK-MHIIEHEeH MX KOJNMYeCTBaMH. B kadecTBe BHYTPEHHETrO MOJIOKUTEIEHOTO KOHTPOJIS
BCe HOpPMaJlbHblEe KJIETKHM ueyioBeka Harpyxkaim MAGE-A4gyy-nentuioM B KOHEYHOM

xoHenTpamuu 10° M. J{is anaimmsa BHICBOOOKIIEHUS LIATOKUHOB, COOMPANH CYTEPHATAHTEI
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COBMECTHOM KynbTyphel uepe3 24 u m aHajusupoBaym koHueHtparuu I[FN-y mwm IL-2 ¢
nomoisio cranaaptaoro coumerd-ELISA (BD, vabop mwis ELISA IFN-y mmu IL-2 genoseka).
Briceoboknenne IL-2 ompenenuimu B COBMeCTHOW KyJsbType ¢ HeiipoHamu 1Cell, koTopsie
Obutn mpenBaputenbHo 00pabotansl IFN-y, uroObl BbI3BaTh 3Kcmpeccuro HLA-A2 Ha
MTOBEPXHOCTH.

Pesynomameor.

Bce mepBuuHBIE KJIETKH W MPOUCXOMSIINE W3 HHIYLUPOBAHHBIX ITOJIUIOTEHTHBIX
crBosioBbIx KieTok (UIICK) xnerku Opum HLA-A2 nonokuTesbHBIME B Ha4aJle COBMECTHOTO
KyneTuBUpoBaHusi ¢ TpaHcreHHbIMH 10 MAGE-A4-TCR T-knerxkamu. bonee Toro,
tparcrendbie 10 MAGE-A4-TCR T-knetku Obuti criocoOHbI 3(h(HEKTHBHO paciio3HaBaTh BCE
HOpMaJIbHbIE KJIETKH, KOTrJida OTHebHbIe KIeTKU-MuleHn Obum HarpyxxeHsl MAGE-Adgyy-
nentuoM. HeHarpykeHHble HOpPMaJIbHBIE KIJIETKH HE pAaClO3HABAIUNCh HUKAKMMU U3
tpancreHHblx Mo MAGE-A4 T-xnerok. [{ns tpancrennsix mo MAGE-A4 T-xnetox He
BBISBIJIM [TPU3HAKOB CHELU(PUIHON B OTHOLIEHHH MHUIIEHH BHEOIyXOJIEBOH TOKCHYHOCTH W

HecnenuuuHoi Tokcuunoctr (Purypa Sa, Sb u Sc).

IIPUMEP 6

JIEHTUBUPY CHbBIE BEKTOPBI, KOJUPYIOIIUE ITOJTHOCTHIO YEJIOBEUECKHME MAGE-A4 TCR

IMomuuykneoruausie nmocnenosatenbHoctd TCR, unentudunmuposanssie B I[Ipumepe
1, ObuUTH ONTHMHU3MPOBAHBI ISl OKCIpecCHH. JIEHTUBHUPYCHBIE BEKTOPBI, KOIUPYIOLIHE
noymucTpoHele  koHCTpykumu  TCR,  wucmomezoBamm  gns okcmpeccun  TCR.
Iomuuuctponnsie koHcTpyKimu TCR comepxar o wmm B uens TCR, HeoOs3aTenbHO caiiT
paciueruienusi  (ypuHOM,  MOCIENOBATENLHOCTh  MPOCKOKAa  pubocombl  P2A
cootBercTByrOIyO 0w B ierns TCR. JIeHTUBHPYCHBIE BEKTOPBI MOJYYAId B COOTBETCTBUH
¢ usBectHeiMu criocobamu. Cwm., Hanpumep, Kutner et al., BMC Biotechnol. 2009;9:10. doi:
10.1186/1472-6750-9-10; Kutner et al. Nat. Protoc. 2009;4(4):495-505. doi:
10.1038/nprot.2009.22.

Homuuuctponnsni nonunykieotun (SEQ ID NO: 93), komupyrolmii MOJMUIPOTENH
MAGE-A4 TCR-4 (SEQ ID NO: 94), comepxxutr [ uens, kogupyemyto SEQ ID NO: 70,
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NOJIMHYKJIEOTH, KOAUPYIOLIMHA IMOCIEeIOBATEFHOCTh MPOCKOKA PHOOCOMBI, M O LEIb,
komupyemyto SEQ ID NO: 69.

Hommuuctponnei nonmunykieotun (SEQ ID NO: 95), xomupyrowumii MOJMUIPOTENH
MAGE-A4 TCR-5 (SEQ ID NO: 96), comepxutr [ uens, kogupyemyro SEQ ID NO: 78,
MOJTMHYKJIEOTH/T, KOIUPYIOLIHIA CAaHT paciuerieHusi GypuHOM, TOJTHHYKIEOTH]T, KOIUPY O
MOCJIENOBATENILHOCTh MPOCKOKA pOOCOMBI, U o 1ieTb, Koaupyemyto SEQ ID NO: 77.

Hommuuctponnei nonunykieotun (SEQ ID NO: 97), xomupyromii MOJIUIPOTENH
MAGE-A4 TCR-6 (SEQ ID NO: 98), comepxxutr [ uens, kogupyemyro SEQ ID NO: 86,
NOJIMHYKJIEOTU, KOIUPYIOLIHNI CAalUT paciierieHus GypHHOM, MOJIUHYKICOTUA, KOAUPYIOIUI

HOCJIEIOBATENILHOCTD IIPOCKOKA PUOOCOMEL, U ¢, 11emb, komupyemyro SEQ ID NO: 85.

I[IPUMEP 7

T-KJIETKH, SKCIIPECCHP VIOIIIUE ITOJIJHOCTBIO YEJIOBEUECKUE MAGE-A4 TCR,
CBSBRIBAIOT MAGE-A4Gvy-I' KI'C-MVJIbTUMEPEI

CD3" T-xnerku Bbaensim w3 MKIIK 310poBOro J0HOpa M TPaHCAYLUPOBAJIU
JIEHTUBUPYCHBIMH BEKTOPaMH, KOAMPYIOLIMMH TPU PA3JIMUHBIX IOJHOCTBIO YEJIOBEYECKUX
MAGE-A4 TCR wu xoutponbnbiii TCR, xoropenii He pacmosHaer MAGE-A4. Tlocne
pasMHO)KeHUs, TpaHcayuupoBaHHble T-kierkn  okpammBam  MAGE-A4gyy-I'KI'C-
mysneTEMepoM (MAGE-A4202% GVYDGREHTV; ImmuneAware) u aHTUTENAMH IIPOTUB
CD3. Teiitel ObLIM yCTAHOBJIEHBI Ha momyJsiuuu >kuBbix CD3" kjeTok W OKpalmBaHue
mynasTaMepoM. Bce mnonymsimmm  tpancreHHbix 1o MAGE-A4-TCR  T-xnerok  oueHb
a¢extusao (>70%) cBsspiBaiu MAGE-A4dGvy-I' KI'C-mynstumep. st kortponsHbix TCR
He Habmonamu okparnueanus MA GE-A4gyy-I' KI'C-mynbsrumepa.

Pesynomamur.

IlonyuenHble pe3ynbTaThl MOKA3AIH, YTO MOKHO OCYIIECTBHTH TPAHCTEHHYIO
skcnpeccnto TCR, BeiaeneHHbIX w3 peakTHBHBIX MO OoTHOWEHHIO K MAGE-A4 xnonos T-

KJIETOK, B T-KJieTkax 3n0poBoro aonopa (durypa 6).
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IIPUMEP 8

T-KJIETKH, SKCITPECCUP VIOIIUE ITOJTHOCTBIO UEJIOBEUECKUE MAGE-A4 TCR,

PACTIOSHAIOT MAGE-A4Gyy-TTENTU/T

Crnemnduunocts k. MAGE-A4 tpancrennbix mo TCR T-kneroxk mnoaTBepskmaiiu,
UCIOJIb3Ysl AHTUTE€H3ABUCHMYIO OSKCIPECCHIO IIMTOKUHOB. T-KJIETKH, TpPaHCAYLHUPOBAHHBIE
JIEHTUBUPYCHBIMHA BEKTOpaMHM, KOAUPYIOIMMHU MOJIHOCThIO yenoBedeckue MAGE-A4 TCR,
omucanuble B IIpumepe 6, COBMECTHO KYJIBTHBHPOBAIM HPU COOTHOLIEHHH 3((hEeKTOPHBIX
KJIeTOK U KieTok-mumneneit 2:1 ¢ kinerkamu T2 (HLA-A*02non), cencubmmmsnpoanabivu 10
Hr/mn  MAGE-A4Ggyy-nentuia WM HEPENeBAHTHOTO KOHTPOJBHOTO MENTHAa, U C
HETPAHCIYIUPOBAHHBIMH KJIETKAMHU AS49/HLA-A2 WIH AS49/HLA-A2,
TpaHcayupoBaHHeIMH reHOM MAGE-A4. Uepes 20 - 24 4 aHaNIM3UPOBAIN KOHIIEHTPALIUH
IFN-y B cynepHaTaHTaX COBMECTHBIX KYJIbTYD, IPUMeHsist anayi3 Luminex.

Pesynomameoi:

Tpancrennsie no MAGE-A4-TCR T-knerku pacnosHaBaimu HarpyskeHHele MAGE-
Adgvy wietkun T2 u tpancayumpoBanHbie MAGE-A4 knetkun AS549, HO He pacmo3HABAIH
KOHTPOJIbHBIE KJIETKH-MUIIeHH. [loiyueHHble pe3ysbTaThl IMOKA3aJd, YTO T-KJIETKH U3
3[0POBOr0 IOHOPA-YeJIOBEKA, SKCIIPECCHPYIOMmUe MONHOCTHIO uenoBeueckrne MAGE-A4 TCR,
crienu(pUUYHO PEATHPYIOT C KJIETKAMU-MHMIIEHIMH, HA KOTOpbiX mpexncrasied MAGE-Adgvy

nentun (Gurypa 7).

ITPUMEP 9

V T-KJIETOK, SKCITPECCUPVYIOIUX ITOJIHOCTHIO UEJIOBEUECKUE MAGE-A4 TCR,

BBIBWIIM BHICOKVYIO @ VHKIMOHAJIBHYIO ABUJHOCTD

JIuHUM OMyXONIEBBIX KJIETOK, Ha KoTopbix mpexactaBieH MAGE-Adgvy mentup,
UCMOJIb30BAIM  JUISl  QHAJM3a pasiduuii B  (PYHKUMOHAIBHOH aBHIHOCTH T-KJIETOK,
3KCIPECCUPYIOIINE MTOJTHOCTHIO YeJIOBEUECKIE MAGE-A4-TCR. T-xeTkw,
TPAaHCAYLUHUPOBAHHBIE  JICHTUBUPYCHBIMH  BEKTOPaMH,  KOIUPYIOIIUMH  TIOJHOCTBIO
yenosedeckne MAGE-A4 TCR, onucannsie B [Ipumepe 6, COBMECTHO KyJIbTUBHPOBAITH TIPH

cooTHomeHnH 3(h(HEKTOPHBIX KIETOK U KiieToK-Mutineneit 5:1 ¢ MAGE-A4-non0xuTenbHbIMA
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HLA-A2-nonoXuTeTbHBIMA JIMHUSIMU OnyXxosieBbiX kiieTok (A375, NCI-H1703, NCI-H1755),
MAGE-A4-nonoxutensuoit HLA-A2-otpunarensHoi JimHueH omyxoseBbix kietok (NCI-
H520) 1 MAGE-A4-orpunarensroit HLA-A2-monoXuTenbHOH JIMHAEH OIyXOJIEeBBIX KJIETOK
(A549). Yepes 20 - 24 u ananm3uposanu koHleHTpauuu [FN-y B cynepHaTaHTaX COBMECTHBIX
KYJBTYp, puMeHsis aHamu3 Luminex.

Pesynomameor.

IIpu obvenuHeHHH pe3ysbTaTOB Uil MHOXecTBa AOHOpOB, it MAGE-A4 TCRS
BBISSBIUIM  HauOojiee BBICOKYIO (PYHKUMOHATBHYIO aBuAHOCTH mnpotuB  MAGE-A4-
nosokutenbHeIX HLA-A2-nonokutenbHbIX JUHUN omyxoseBblx kietok. s MAGE-A4

TCR1 1 MAGE-A4 TCR-6 BbISIBUIN MEHBIIYIO (DYHKIMOHAIBHYIO aBUTHOCTB 110 CPABHEHUIO

¢ MAGE-A4 TCR-5 (®urypa 8).

IIPUMEP 10

T-KJIETKH, SKCITPECCHPVYIOIME ITOJITHOCTBIO YEJIOBEUECKUE MAGE-A4 TCR, TU3UPYVIOT

MA GE-A4-TIOJIOXXUTEJIBHBIE HILLA - A2-TTOJIOXUTEJIBHBIE JIMHUU OITYXOJIEBBIX KJIETOK

T-xneTku, TpPaHCAYUUPOBAHHBIE JICHTUBUPYCHBIMH BEKTOPAaMH, KOOUPYIOLIHMMHU
monHocThio  yenoBeueckne MAGE-A4 TCR, onwucannbie B Ilpumepe 6, COBMECTHO
KYJIbTHBHPOBAJIH MPU COOTHOLIEHHH P PEKTOPHBIX KIETOK U KieTok-muiieHei 5:1 ¢ MAGE-
A4d-nonoxutensHpiMid HLA-A2-0J0KUTETBHBIME JIMHUSIMH  OITYXOJIEBBIX Ki1eTOK (A375,
NCI-H1703, A549-HLA-A2-MAGE-A4) u MAGE-A4-orpunatensHoii  HLA-A2-
HOJIOKUTENILHON JIMHHEH OmyxoJeBbiX KiIeTok (AS549-HLA-A2). Uepes 6 4 COBMECTHOrO
KYJIbTABHPOBAHUS M3MEPSUTA LUTOTOKCHYHOCTD, HANPABJICHHYIO MPOTHUB JIMHUN OMyXOJIEBBIX
KJIETOK, C TIOMOIIBIO aHAJIN3a UMITEIAHCA.

Pesynomamut:

MAGE-A4-nonoxxurtenbibie HLA-A2 monokKuTenbHbIE JIMHUNA OMYXOJIEBBIX KJIETOK
(A375, NCI-H1703, A549-HLA-A2-MAGE-A4) pacno3HaBaichk M JIM3UPOBAINCE BCEMHU
tpancreHHeIMH 10 MAGE-A4-TCR T-knetkamu. Jluzuc MAGE-A4-orpunarensaoii HLA-
A2-IONOKUTENBPHON JIMHUM  OMyXoJieBbIXx KieTok (AS5S49-HLA-A2) ¢ wucnosb30BaHHEM

tpancreHHbix 1o MAGE-A4-TCR T-xiertok 3HAUMTENTFHO HE OTIMYAICS OT JIM3HCA,



65

HaOTI0IAeMOro MPU MPUMEHEHNH HEeTPAaHCIYLHMPOBAaHHBIX KOHTPOJBHBIX T-kiietok (Durypa

9)

IIPUMEP 11

T-KJIETKH, SKCITPECCHUP VIOIIUE ITOJTHOCTBIO UEJIOBEUECKUE MAGE-A4 TCR,

5 KOHTPOJIUPYIOT MAGE-A4-TTIOJIOXUTEJILHBIE OITYXOJIU IN VIVO

5 x 10° MAGE-A4-110/10KUTETBHBIX OMyXOJIEBBIX KJIeTOK A375 BBOAWIIM MyTeM
UHBEKIUU B Kaxxaplii 00k 10 mbnneir NSG. Uepes mecsith qHel MOCHE MPUBUBKH OMyXOJIH
Mbimam  Bogumu 3,5 x 107 Tpancrenneix mo MAGE-A4-TCR T-knerok, 3,5 x 107
KOHTPOJIbHBIX HeTpaHCAyLHupoBaHHBIX T-kierok wmu cpeny ®OBP. Ilocne neuenus Bcem
10 mbImaM u3MepsuTH 00bEMBI OIyXOJIeH KPOHLUPKYJIEM JBAK/BI B HEIEIIO.
Pesynomamur.
Mpeiy, KOTOPBIM BBOIWJIM HETpaHCAyLHpoBaHHble T-kjetku u cpeny DObBP, He
CMOIJIH KOHTPOJMPOBATh POCT OIYXOJIM, M UX YMEPLUBJBUIN 1OCNIE JOCTHKEHHS OIMyXOJISIMU
MaKCHMaJIbHOTO  pa3Mepa, JOMYCKAeMOro MPOTOKOJOM. MEbIH, KOTOPBIM  BBOIWJIH
15 tpancrennsie 1o MAGE-A4-TCR T-keTku, KOHTPOJMPOBAJIM POCT OMYXOJIH B T€UEHUE 10 35

nueit nocie ungysuit T-knerok (Ourypa 10).

IIPUMEP 12

VIyuiiEHHBIE MAGE-A4 TCR UEJIOBEKA

IMonmuuykneotuansie nocnenosatenbHoctd TCR, unentudunmposanssie B [Ipumepe

20 1, momuduIUpoBad, YTOObI MOBBICHTH OKCIPECCHIO ¥ (PYHKLHUOHAIBHYKO aBHAHOCTD.
Koucrautaeie obmactu o u B neneir TCR MUHUMANIbHO MYpPHHH3MPOBAIM W BBOIMIIH
rupodoOHbIE 3aMEHbI AMUHOKHUCIIOT B TPAHCMEMOpAHHBIN TOMEH KOHCTAHTHOW O0JIacTH o
nermn TCR. [IpuMepbl NOMMHYKIEOTHIHBIX MOCIenOBaTeNIbHOCTEN yiryurneHHeix MAGE-A4
TCR npencrasnens: 8 SEQ ID NO: 97 - 99, 103 - 105 1 109 - 111. IIpumeps! monmmnenTy IHbIX

25 mnocnenosatenbHOCTeN yiyumieHHbIX MAGE-A4 TC onmcaner B mocnenoBarenbHOCTIX SEQ

ID NO: 100-102,106-108 m 112 - 114.
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JIeHTUBHPYCHBIE BEKTOPBI, KOAWMPYIOLIHE NOJMUUCTpOHHBIe KOHCTpyKImn TCR,
UCIIOJIb30BAM ISl OcyLuecTBieHus: dkcnpeccun ynyuineHHbix MAGE-A4 TCR (TCR-7,
TCR-8 u TCR-9). INomuuuctponnsie koHcTpykimu TCR comepkat o wmm B uens TCR,
HeoOs13aTeNIbHO CalT paciieruieHus GypuHOM, ITOCIeN0BaTeNIbHOCT IPOCKOKa prdocomel P2A
u coorBerctByromyo o wi [ umenb TCR. JleHTUBHpPYCHBIE BEKTOPbI MOJYYaJId B
COOTBETCTBHHU C M3BecTHbIMU crocobamu. Cm., Hampumep, Kutner et al., BMC Biotechnol.
2009;9:10. dot: 10.1186/1472-6750-9-10; Kutner et al. Nat. Protoc. 2009;4(4):495-505. doi:
10.1038/nprot.2009.22.

Hommuuctponnei nonmuaykieotun (SEQ ID NO: 99), xomupyroumii mOJIMIpOTENH
MAGE-A4 TCR-7 (SEQ ID NO: 102), conepxxur 3 nens, komupyemyro SEQ ID NO: 98,
HOJIMHYKJICOTH I, KOAUPYIOIIMH IIOCIENOBATEIbHOCTh IPOCKOKA PUOOCOMBI, M 0 ILiellb,
komupyemyto SEQ ID NO: 97.

Hommuuctponnei nomuykieotun (SEQ ID NO: 105), xomupyromuiit mommnpoTenH
MAGE-A4 TCR-8 (SEQ ID NO: 108), conepxut [ uemns, komupyemyro SEQ ID NO: 104,
HOJIMHYKJICOTU/T, KOAUPYIOLINI CANT paciueryieHus GypuHOM, MOJTHHYKIEOTH I, KOIUPYHOLHI
MOCIIENOBATEIBHOCTD MPOCKOKA prOOCOMBI, 1 ¢ 11eTb, koaupyemyio SEQ ID NO: 103.

IMomuuuctponnsii noyuaykieotan (SEQ ID NO: 111), komupyromuii moMunpoTenH
MAGE-A4 TCR-9 (SEQ ID NO: 114), conepxur f uemns, komupyemyo SEQ ID NO: 110,
NOJIMHYKJIEOTU, KOIUPYIOLIHI CalT paciieruieHust GypHHOM, MOJTUHYKIEOTH I, KOIUPYIOLIHI

MOC/IE0BATEIHHOCTD MPOCKOKA pOOCOMBI, 1 ¢ 1ierb, koaupyemyio SEQ ID NO: 109.

IIPUMEP 13

TTO/THOCTBIO UEJIOBEUECKUE MA GE-A4 TCR Wi VIVUIIEHHBIE MAGE-A4 TCR MOXHO

DOOEKTUBHO SKCIIPECCUPOBATE HA T-KJIIETKAX UEJIOBEKA.

Mononykneapusie kietkn mnepudeprueckoii kpou (MKIIK) Beimensiin u3 Tpex
HE3aBHCHUMBIX 3OPOBBIX IOHOPOB, AKTUBHUPOBAIM U TPAHCAYLMPOBAIU JIEHTUBUPYCHBIMH
BEKTOpaMH, KOAMPYIOIIUMH MNOMHOCTRIO uenoBedeckniit MAGE-A4 TCR (TCR-5) wmm
ynyuienneii - MAGE-A4 TCR (TCR-8), wnum He TpaHCOyLUHMpOBAJId B KadecTBe
OTpULIATENIFHOIO KOHTpoJyisi. KileTkn KynbTUBUPOBANM Ul PasMHOXKEHHSI i1 VilFO U

aHAJM3UPOBAJI BCTPAMBAHHWE BEKTOpA MyTeM u3MepeHus uucia komuii Bektopa (UKB) u
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AQHAIM3UPOBAJI  HKCIPECCHIO TIyTeM TPHMEHEHHS TNPOTOYHOW LUTOMETPUH KJIETOK,
okpamennbix  MAGE-Adgyy-I' KI'C-mynetumepom  (MAGE-A42302%° GVYDGREHTV;
ImmuneAware) u anturenamu npotus CD3.

Pesynomameur.

YUKB mis TCR-5 u TCR-8 Obutd COMOCTAaBMMBI, TOTAA KaK SKCIPECCHS U TJIOTHOCTD
TCR nHa moBepxHocTH ObUTa BbIIE B KJIETKax, TpaHcayuupoBanHeix TCR-8, u B kierkax,

tpancayuupoBaHHbix TCR-5. @urypsr 11A - C.

IIPMEP 14

T-KJIETKH, 3KCITPECCHUP VIOIIUE TTIOJTHOCTHIO YUEJIOBEUECKUME MAGE-A4 TCR WiH
VIYUIEHHLIE MAGE-A4 TCR, CTIELIU®UYHO PACITO3HAIOT U YBUBAIOT MAGE-A4+
JIMHHWU KJIETOK IN VITRO

Mounonykiieapusie kietkn nepucdepryeckoit kposu (MKIIK) Beimemsutn u3 Tpex
HE3aBHCUMBIX 3[0POBBIX JIOHOPOB, AKTUBHUPOBAIM W TPAHCAYLMPOBAIU JIEHTUBUPYCHBIMH
BEKTOPaMH, KOOUPYIOIIUMH MOJMHOCTEIO uenoBedecknit MAGE-A4 TCR (TCR-5) wmm
ynyutnenasii MAGE-A4 TCR (TCR-8), wm He tpancoyuuposanu (HTJI) B kauectse
OTpHUATeNbHOrO KOHTpOiss. OueHuBamm — coenuUYHYIO PEAKLHOHHYIO CHOCOOHOCTB
skcnpeccupyromux TCR T-keTok B OTHOIIEHHWH MONOKHUTENBHBIX (1) U OTPULATENBHBIX (-)
1o MAGEA4 nunnit onyxoneBbix kietok: A549.A2 (A2+, MAGE-A4(-)); NCI-H2023 (A2+,
MAGE-A4(+)); A375 (A2+, MAGE-A4(+)); A549.A2 MAGEA4 (A2+, MAGE-A4(+)) u
U20S (A2+, MAGE-A4(uu3kuit)).

Pesynomamur.

TCR-5 u TCR-8 T-knetku BoicBobokaanmu [FNy mpu COBMECTHOM KYJIbTHBHPOBAHHH
¢ HLA-A2+/MAGEA4(+) nuHHAMH ONyXOJEBbIX KJIETOK, HO HE TMPH COBMECTHOM
kyabTuBipoBanun ¢ HLA-A2+/MAGEA4(-) wnetkaMd Wid TpU  KyJbTHBHPOBAHUH B
orcytctBre kierok-muineneil. HTJ] T-knetku He BbicBoOOkmamu [FNy Hu mpu OmHOM U3
yCIIOBHH KyJIbTHBHpOBaHUs. ®urypa 12A.

TCR-5 u TCR-8 T-knerku s¢pdextuHo youamum HLA-A2+/MAGEA4(+) nuxnu

OMYXOJIEBBIX KJIETOK TP COOTHOIIEHUsX .M, coctaenmsomux 10:1, 5:1 w 2,5:1. HTJ T-
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xietkn He yHmuto)kam HLA-A2+/MAGEA4(+) nuHAM OMyXOJNEeBBIX KIIETOK HH IPU KaKHX

cootHoweHusx 2:M. @urypa 12B.

IIPUMEP 15

T-KJIETKH, SKCIIPECCHP VIOIIIUE IIOJIHOCTHIO YEJIOBEUECKUE MAGE-A4 TCR W
VIVUIIEHHEIE MAGE-A4 TCR, OITOCPEJIVIOT PETPECCUIO DKCITPECCUPYIOIIUX MAGE-
A4 ONYXOJIEH IN VIVO

Ionoxurensusie o MAGE-A4 onyxonessie kueTku A375 BBOAWIN IyTeM HHBEKLIUU
B Kakapli 00k 5 mpimeit NSG. Mbimam ¢ onyxossimu A375 obsemom 50 mm> BBOmIH DBP
(cpeny), nerpancayuuposannbie T-knetku (HT]I), 5 x 10° TCR-5 wm TCR-8 T-knetok (B
nesbiii G6ok), mma 1,5 x 10° TCR-5 umu TCR-8 T-kierok (B mpasbiii Gok). Melmam ¢
onyxonsamu A375 obbemom 100 mm® BBOTM DBP (cpeny), Hetpancaynuposannsie (HT]T)
T-xnerku uma 10 x 10° TCR-5 umu TCR-8 T-knetok. M3Mepsmu pocT OMyXOd JBaKIbl B
HENeNI0 U OLIEHMBAIM NPOTUBOOMYXO0JeBYIO0 akTHBHOCTE TCR T-kjeTok mo cpaBHEHHIO C
TAKOBOM [yt MbIlIel, monyunBmmx koutpom HT u cpeny.

Pesynomamur.

TCR-5 u TCR-8 T-kJ1eTKH OMOCPEIOBATIA COMMOCTABUMYIO PETPECCHIO omyxoeh A375
obbemom 50 mm® mpu mo3e 5 x 10° TCR+ T-knerok. TCR-8 T-keTku onocpenosanu Gosee
BBICOKYIO perpeccuro omyxoseit A375 obbemom 50 mm® o cpasaenmio ¢ TCR-5 T-knetkamu
npu no3se 1,5 x 10° TCR+ T-knetok u perpeccuro omyxojei A375 obsemom 100 MM ipu 03¢
10 x 10° TCR+ T-knerok. T-knetku xonTpons cpenoit u HTJ] He omocpenoBaiu perpeccuio

omyxoJieit A375 HU TpU OTHOM M3 YCJIOBH.

Hacrosmee  w3o0pereHre  MOMONHHUTENBHO — OXapaKTEPU30BAHO  CIEAYIOLIMMU
NYHKTAMH:

Mynkr 1: Beinenennsiit T-knerounstii petentop (TCR), cnetuduunsiii Kk MAGE-A4.

MMyuxr 2: Beigenennsiit T-knerounstii penentop (TCR), cneunduunsii Kk MAGE-

A4, npuuem TCR conepxut:
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a) Bapuabensnyro obiacte TCR a, comepkamyro CDRI1 ¢ mocinenoBaTeibHOCTBIO
amunokucaoT SEQ ID NO: 2, CDR2 ¢ nocnenosarensHOCTEIO amuHOKHCTIOT SEQ ID NO:
3 u CDR3 ¢ nocnenoparensHocThiO amuHOKHCIOT SEQ ID NO: 4,

Bapuabenbuyio obmacte TCR B, comepxamyo CDRI1 ¢ mocienoBaTeabHOCTHIO
amunokucaoT SEQ ID NO: 5, CDR2 ¢ nocnenosarensHOCTEIO amuHOKHCTIOT SEQ ID NO:
6 u CDR3 c nocnenoBarensHocThiO aMuHOKHCTOT SEQ ID NO: 7; nmu

b) Bapuabenbuyro obmacte TCR a, comepxamyro CDRI1 ¢ mocnenoBaTensHOCTBIO
amuHokucyor SEQ ID NO: 12, CDR2 ¢ nocnenoBatensHOCTEIO amuHOKHCIOT SEQ ID
NO: 13 u CDR3 ¢ nocnenoarensHOCcTEIO amuHOKHCIOT SEQ ID NO: 14,

BapuabenbHyto obmacte TCR B, comepxamyro CDRI1 ¢ mocienoBaTeabHOCTHIO
amunokuciaor SEQ ID NO: 15, CDR2 ¢ nocnepoBatenbHOCThIO amuHOKUCIOT SEQ ID
NO: 16 u CDR3 ¢ nocnenoBarensHocThio aMmuHOKUCIOT SEQ ID NO: 17; unm

c¢) Bapuabenpuyto obiacte TCR a, comepxamryro CDR1 ¢ nmocienoBaTensHOCTBIO
amuuokuciaor SEQ ID NO: 22, CDR2 ¢ nocnepoBatenbHOCThEO amuHOKUCIOT SEQ ID
NO: 23 u CDR3 ¢ nocnepoBarensHoCcThO amuHOKUCTOT SEQ ID NO: 24,

Bapuabenpayio obmacte TCR B, comepxamyro CDRI1 ¢ mocnenoBaTebHOCTHIO
amuuokucioT SEQ ID NO: 25, CDR2 ¢ nocnenoatensHOCTEIO aMuHOKHCIOT SEQ ID NO: 26
u CDR3 ¢ nocnenorarensHocThIO amuHOKHCTOT SEQ ID NO: 27.

Ilynxr 3: Brinenennbiii TCR B COOTBETCTBUU C JIFOOBIM U3 OMUCAHHBIX BBILIE
ITyukToB, ormmuaromuiics teM, 4yto TCR crnenuduyno pacmosHaeT MOCIenOBaTEbHOCTD
amunokucnotr SEQ ID NO: 1 unu ee pparmeHT.

IMynxt 4. Brimenennsii TCR B cooTBeTCTBUH C JIFOOBIM W3 OMHMCAHHBIX BBIIIE
nyHKTOB, oTinuarommiics Tem, uto TCR crnemmduuno pacnosznaer cesizannyro ¢ HLA-A2
dhopmy nocnenosarenpHocTH amuHOKHCIOT SEQ ID NO: 1.

Mynxt 5. Brigenennsiii TCR B cooTBeTCTBUH C JIFOOBIM W3 OMHUCAHHBIX BBIIIE
NyHKTOB, oTimyaromuiics tem, yro TCR cnemuduyuro pacrmosHaer moCienoBaTebHOCTD
amuaokucior SEQ ID NO: 1, xortopas mpeseHTHpOBaHa MojieKysol, komupyemont HLA-
A*02:01.

IMynxt 6: Brinenennsiii TCR B cooTBeTcTBUH C JIFOOBIM W3 OMHUCAHHBIX BBIIIE

NyHKTOB, ommmyaronmiics TeMm, uro TCR comepxkutr o wnens TCR, conmepxariyro
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ompeAessoUMi  KoMIuleMeHTapHocTe  yuactok 3 (CDR3) ¢ mocnemnoBaresibHOCTBIO,
BeIOpanHoOi 13 rpynmsl, coctosiei u3 SEQ ID NO: 4, SEQ ID NO: 14 u SEQ ID NO: 24.

Mynxt 70 Boigenennsiii TCR B cooTBeTCTBHH C JIOOBIM W3 OMHUCAHHBIX BBIIIE
nyHkToB, ommmyaromuiics tem, uyro TCR comepxxut nens TCR B, comepkamyro CDR3 ¢
NOC/IEA0BATEIBHOCTBIO AaMHHOKHCIIOT, BRIOpaHHOM 13 rpymmsl, cocrosiei uz SEQ ID NO: 7,
SEQ ID NO: 17 u SEQ ID NO: 27.

Ilynxr 8: Brinenennsiii TCR B COOTBETCTBUM C JIFOOBIM U3 OMUCAHHBIX BbILIE
NYHKTOB, ominyaromuiics tem, uyro TCR conmepxur:

a) BapuadenpHyto obmacte TCR o ¢ mocienoBaTesHOCTBIO aMUHOKHCIIOT, KOTOPAst 110
menblieii Mmepe Ha 80% wunentruna nocienoarensHoctd SEQ ID NO: 8, u BaprabenbHyO
obmacts TCR P ¢ mociienoBaTeIbHOCTEIO aMHHOKHCIIOT, KOTOpast 0 MeHbield mepe Ha 80%
unerTruHa nocnenopareasHoctd SEQ ID NO: 9; nm

b) Bapuabenbuyto obmacte TCR o ¢ mocienoBaTensHOCTBIO AaMUHOKHICIIOT, KOTOPAst IO
Mmenbleli Mepe Ha 80% unentruna nocinenosateabocTd SEQ ID NO: 18, u BapuabenbHyO
obnacts TCR P ¢ mociienoBaTeIbHOCTEIO aMHHOKHCIIOT, KOTOpast 10 MeHbiueld mepe Ha 80%
unenTruHa nocnenopareasHoctd SEQ ID NO: 19; um

¢) BapradenbHyo obmacte TCR o ¢ mOCenoBaTelbHOCTEIO AMUHOKHCITIOT, KOTOpAst 1Mo
Menbineii Mepe Ha 80% unentuuna nocnenosarensHoct SEQ ID NO: 28, u BapraOenbHyo
obmacte TCR B ¢ mocnenoBaTebHOCTEIO aMHHOKUCIIOT, KOTOpasi o MeHbinei mepe Ha 80%
unenTruHa nocnenoearensHoct SEQ ID NO: 29

Mynxt 9: Brigenennsiii TCR B cooTBETCTBHH C JIFOOBIM W3 OMMCAHHBIX BBIIIE
MYHKTOB, oTiuuaromuiics TeM, uro TCR comepskut

a) Bapuabenpayro obmacte TCR o ¢ mocnenoBatenbHOCTRIO amuHOKuCIOT SEQ ID
NO: 8 u Bapuabensuyro obnacte TCR B ¢ mocnenoearensaocTsio amunHokuciaor SEQ ID NO:
9; wm

b) Bapuabenbhyto obnacte TCR o ¢ mocnenoBarensHOoCTEIO amuHOKHCITOT SEQ ID
NO: 18 u Bapuabenbuyto odmacts TCR B ¢ mocnenosarensHocThio aMuHokuCIOT SEQ ID NO:

19; mmm
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c¢) BapuabenbHyto obnacte TCR o ¢ mocnenosatensHOCTBIO amuHOKUCIOT SEQ ID
NO: 28 u Bapuabenbuyto obmacts TCR B ¢ mocnenosarensHocthio amuHokuCIOT SEQ ID NO:
29.

MMynxt 10: Boigenennsnii TCR B COOTBETCTBHH C JIFOOBIM W3 OMHCAHHBIX BBIIIE
NYHKTOB, ominyaromuiics tem, uyro TCR conepxur:

a) a e TCR ¢ mocnenoBaTenbHOCTHIO aMHUHOKHCIIOT, KOTOpAsi IO MEHBIIEH Mepe Ha
80% wunentnuna mocnenoBatebHocTd SEQ ID NO: 10, u B umems TCR ¢
MOCTIeIOBATENIFHOCTRIO AMUHOKUCIIOT, KOTOpas 1o MeHblnell Mepe Ha 80% wunmeHTHYHA
nocnenosarensHoct SEQ ID NO: 11; wn

b) o neme TCR ¢ nocnenoBaTeTbHOCTEI0 AMUHOKHUCIIOT, KOTOpAsi IO MEHbIIeH Mepe Ha
80% wumentnuna mnociemosateabHoctt SEQ ID NO: 20, w B uems TCR ¢
NOC/IEA0OBATENIBHOCTBIO AMHHOKHCIIOT, KOTOpass 1o MeHblneii mepe Ha 80% wneHTHYHA
nocnenosarenisHOocTH SEQ ID NO: 21; nm

¢) a ens TCR ¢ nocnenoBaTebHOCTHIO AMHHOKHCIIOT, KOTOPAsi O MEHBIIIEH Mepe Ha
80% wunmentnuna mnocnenosateabHoctt SEQ ID NO: 30, w B uems TCR ¢
MOCJIEIOBATENIFHOCTRIO aMHHOKUCIIOT, KOTOpas 1O MeHblued Mmepe Ha 80% wumeHTHYHA
nocnenosarensaoct SEQ ID NO: 31

IMynxt 11: Beigenennsii TCR B COOTBETCTBHH C JIFOOBIM K3 OIMHCAHHBIX BHIIIE
MYHKTOB, oTnyaromuiics tem, uyro TCR conepxur:

a) o, enb TCR ¢ nmocnenosatensHocThO aMHHOKHCIOT SEQ ID NO: 10 u B uens TCR
¢ nocienorarebHOCTEI0 aMUHOKHCITOT SEQ ID NO: 11; wnu

b) a nens TCR ¢ nocnenoparenprocThi0 aMuHOKUCTOT SEQ ID NO: 20 u B uens TCR
¢ nocienorarebHOCTEI0 aMUHOKHCITOT SEQ ID NO: 21; wnu

c¢) o uenb TCR ¢ mocnenoarensHOCTEIO aMuHOKUACTOT SEQ ID NO: 30 u B uens TCR
C HOCJIEAORATENLHOCTEIO aMuHOKHCIOT SEQ ID NO: 31.

MMynxt 12: Beinenennsniii TCR B COOTBETCTBHH C JIFOOBIM W3 OIMHCAHHBIX BBIIIE
NyHKTOB, oTnyaroimiics teM, uto TCR conepxut: o nens TCR u B uens TCR, mpuuem

a) - MOC/IENOBATEIFHOCTE aMUHOKHUCIIOT BapuabesbHoi obmactu TCR o mo mMeHbIeit
Mepe Ha 80% wunentnuna mnocnenoearenbHoct SEQ ID NO: 8 wu comepsxutr CDR3,

KOAMPYEMBIH MTOCIIENOBATEILHOCTEIO AaMHHOKHUCIIOT, nipencTasiierHoi B SEQ ID NO: 4
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- MOCJIeIOBATENbHOCTh aMHUHOKHCIOT BaprabenbHoi obmactu TCR B mo meHbluei
mepe Ha 80% wunentnuna mnocnenoearenbHocT SEQ ID NO: 9 um comepsxut CDR3,
KOAMPYEMBIH MOCIIENOBATEIBHOCTEIO AaMHHOKHUCIIOT, ipencTasiieHHor B SEQ ID NO: 7; uym

b) -mocnenoBaTeNbHOCT AMUHOKHCIOT BapuabenpHor obnacty TCR o mo meHbiueit
Mepe Ha 80% wupentnuna nocnenosatensHocTH SEQ ID NO: 18 m comepsxur CDR3,
KOAMPYEMBIH IOCIeNOBATEIBHOCTEIO aMHHOKHUCIOT, TpencTtasiieHHo B SEQ ID NO: 14; wm

-[IOCJIeIOBATEILHOCTh aMHHOKHCIOT BapuabenmpHoit obmactu TCR [ mo meHbluei
Mepe Ha 80% wupentnuna mocnenoratenbHocTH SEQ ID NO: 19 m comepsxur CDR3,
KOAMPYEMBIH MOCIIeNOBATEIBHOCTBIO aMHUHOKHUCIIOT, peacTtasiieHHo B SEQ ID NO: 17; wnu

C) - MOCJIEN0BATENLHOCTE AMHUHOKUCIIOT BapradensHoi obmacti TCR o mo mensbieit
Mepe Ha 80% wupentnuna mnocnenoBatenbHocTd SEQ ID NO: 28 u comepskut CDR3,
KOZIMPYeMbIH MOCIEeN0BATEIBHOCTBIO aMUHOKUCIOT, peacTasiienHoi B SEQ ID NO: 24; unu

- MOCJIEIOBATEIBHOCT aMHHOKUCIOT Bapuabenpuor obmacti TCR B mo menbrueit
Mepe Ha 80% wupentnuna mnocnepoBatenbHocTd SEQ ID NO: 29 u comepskut CDR3,
KOAMPYEMBIN MOCIENOBATEIBHOCTEIO aMHHOKHUCIOT, npeactaBiennoi B SEQ ID NO: 27.

IMynxr 13: Beigenennsiii TCR B cooTBeTCTBHM C JIFOOBIM M3 MYHKTOB ¢ 1 1O 5,
ommyarowmiics tem, uyro TCR coneprxur:

a) a uenb TCR ¢ mocnenosarensrocThio aMmuHOKUCIOT SEQ ID NO: 10 u B uens
TCR ¢ nocnegosatenbHOCTEIO aMmuHOKUCIOT SEQ ID NO: 11;

b) a uens TCR ¢ nocnenoBatensHoCcThIO amuHOkuCIOT SEQ ID NO: 20 u B uens
TCR ¢ nocnegosatenbHOCTEIO aMHHOKUCIIOT SEQ ID NO: 21; umu

¢) o uenb TCR ¢ mocnenosarensrocThi0 aMuHOKUCIOT SEQ ID NO: 30 u B uens
TCR ¢ nocnegoBatenbHocThIO amuHOKHCIIOT SEQ ID NO: 31.

Myuxt 14. Brigenennsiii TCR B cOOTBETCTBHHU C JIFOOBIM M3 MYHKTOB ¢ 1 1o 5,
orymmyarommiics Tem, uto TCR conepxur:

a) a uenb TCR ¢ mocnenosarensrocThio aMmuHOKUCIOT SEQ ID NO: 87 u B uens
TCR ¢ nmocnegosatenbHoCTHIO amuHOKUCITOT SEQ ID NO: 88;

b) o uens TCR ¢ nocnenoBatensHoCcTEIO amuHOkKuCIOT SEQ ID NO: 89 u 3 uens

TCR ¢ nmocnenoBatenbHOCTEIO aMuUHOKUCIIOT SEQ ID NO: 90; nmu
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¢) o uenb TCR ¢ mocnenoBatensHOCThIO aMuHOKUCIOT SEQ ID NO: 91 u 3 uens
TCR ¢ mocnegoBatensHOCTHIO aMmuHOKUCITOT SEQ ID NO: 92.

Myuxt 15: Brigenenssiii TCR B cooTBeTCTBHHU € JIFOOBIM K3 MyHKTOB € 1 1o 5,
orymyarommiics Tem, uto TCR conepxur:

a) o nenb TCR ¢ mocnenoearensHocThO amMmuHOKKHCTOT SEQ ID NO: 102 u B uens
TCR ¢ mocnegoBatensHOCTEIO amuHOKUCITIOT SEQ ID NO: 103,

b) a uenp TCR ¢ nocnenoatensHoCcTEI0 aMuHOKUCIOT SEQ ID NO: 108 u B uens
TCR ¢ nmocnegoBatensHOCTEIO aMHHOKUCIIOT SEQ ID NO: 109; nim

¢) a uenb TCR ¢ mocnenosatensHOCTEIO amMmuHOKHCTIOT SEQ ID NO: 114 u B uens
TCR ¢ mocnegoBatenpHOCTEIO aMuHOKHCIIOT SEQ ID NO: 115.

IMynxr 16: Beigenennsni TCR B cOOTBETCTBHM C JIFOOBIM M3 OMHCAHHBIX BHILIE
MYHKTOB, OTJIMYAIOLIHUICS TeM, uTO yka3aHHbIl TCR sBIIsIeTCs: OUMIEHHBIM.

Hyuxr 170 Beigenenneni TCR B cootBercTBHE € JFOOBIM M3 OMHMCAHHBIX BBILIE
IYHKTOB, OTJIMYAIOLIUICS TE€M, YTO €ro IOClIeA0BaTeIbHOCTh AMUHOKHUCIIOT COAEPKUT OAHY
i 0ojiee PEeHOTHITHUECKH MOJTUALIMX 3aMEH.

IMynxr 18: Beigenennsiii TCR B COOTBETCTBHH C JIFOOBIM W3 OIMHCAHHBIX BHIIIE
MYHKTOB, OTJIHYAIOLIHICS TEM, YTO €ro MOCIEI0BATETbHOCTE AMUHOKUCIOT MOAU(HUIIHPOBAHA
TakuM 00pa3oM, 4TOOBI OHA COZEpIKAIA NETEKTHPYEMYIO METKY, TEPANIEBTUUYECKHIA areHT WITH
MOIDUIHPYIOIIYIO (DapMAKOKHHETHKY TPYIIITY.

Mynxr 19: Brinenennsiii TCR B cootBeTcTBHM ¢ myHKTOM 18, OTiHMUarOmuiics tem,
YTO TEPANEBTHUECKUI areHT BBIOPAH M3 TPYIIIBI, COCTOSIIEH M3 UMMYHHOU 3(hQPEKTOPHOI
MOJIEKYJTbI, TUTOTOKCUYECKOTO areHTa U PaJiOHYKIIH/IA.

Mynxr 20: Breimenenssiiit TCR B cootBeTcTBHM ¢ MyHKTOM 19, OTiMYArOIIUCS TeM,
YTO UMMYHHAs1 3PPEKTOPHAS MOJIEKYJIa IPEACTABIISIET COOON LIUTOKHUH.

IMynxt 21: Beigenennsnii TCR B COOTBETCTBHH C JIFOOBIM W3 OIMHCAHHBIX BHIIIE
NYHKTOB, ommmyarormiics teMm, 4ro TCR sBisiercss pacTBOPUMBIM WJIM CBSI3aHHBIM C
MeMOpaHOIi.

Mynxr 22: Brimenenssiiit TCR B cootBerctBHM ¢ myHKTOM 18, OTimMUaromuiics: tem,

yto MoauGuuupyomas HapMaKOKHHETHKY TPYINa MPeACTaB/sieT cOOOH MO MEHbIIEH Mepe
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OHO TIOBTOPSIFOLLEECS] 3BEHO IMOJIMATHIICHTJIMKONS, IO MEHBIIeH Mepe OIHY TJIMKOJBHYIO
IPyIIy, IO MEHbLIEH Mepe OJIHY CHAJIMJIBHYIO IPYIIY HIH UX KOMOUHALHIO.

Mynxt 23: Boigenennsnii TCR B COOTBETCTBHH C JIFOOBIM W3 OIMHCAHHBIX BHIIIE
MYHKTOB, OTJIMYAIOIIHICS TeM, 4To yka3aHHeI TCR OTHOCHTCS K OIHOIIENOYEUHOMY TUMY, B
koropom o 1iertb TCR u  ens TCR cBsi3aHbI THHKEPHOM MOCIENOBATENEHOCTHIO.

IMynxr 24. Brigenennsiii TCR B cooTtBeTcTBHU € JIFOOBIM U3 MyHKTOB ¢ 1 mo 23,
ommyaromuiics tem, uto o uernb TCR wm B uens TCR momuduuupoBana Takum o0paszoMm,
4yTOOBI OHA COZAEPIKAJIA SMUTOMHYIO METKY.

IMynkT 2S: BbiaeneHHbIl NOMMNENTH, CoAepskaiiuil (pyHKIoHaIbHYO yacth TCR B
COOTBETCTBHH C JIOOBIM U3 MYHKTOB € 1 1o 24, OTIMYAIOLIMNACS TeM, YTO (PYHKIMOHAbHAS
YacTh COIEPXKUT IO MEHbIIEeH Mepe OIHYy U3 IOCIeNOBAaTEeNIbHOCTEH aMUHOKHCIIOT,
npezcrasisrox coboit SEQ ID NO: 4, 7,14, 17,24 u 27.

ITynxT 26: BoineneHHbli NOMUIENTHT B COOTBETCTBUH C IYHKTOM 25, OTIIMYAIOLIUNACS
TeM, 4TO (PYHKIHOHAJbHAS YacTh COAEPKUT BapuabenbHyto obmacte o memn TCR w/mmm
BapuabensHyro obnacts P uenn TCR.

Mynxr 27: Cmuteiit 6enok, comepxaumii oo nenb TCR u B uens TCR, mpuuem
YKa3aHHBIN CIIMTBINA OEJIOK CONEPKUT MOCIIENOBATEILHOCTE AMUHOKUCIIOT, TIPEICTABIEHHYIO B
mo00it u3 mocaenosarensaocteii SEQ ID NO: 94, 96, 98, 104, 110 u 116.

Iyuxr 28: IlonusanentHeiii komiuiekc TCR, comepskainuii Mo MeHbIEH Mepe nBa
TCR, peani3oBaHHbII B TFOOOM OHOM U3 MYHKTOB C 1 110 24.

Mynxr 29: TlommBanenteiii komiuiekc TCR B cooTtBercTtBHM C MyHKTOM 28,
OTJIMYAIOIIUICA TEM, 4YTO IO MeHbIeld Mepe omuH w3 ykasaHHeix TCR cBszan ¢
TEPareBTUYECKIM areHTOM.

Mynxt 30 Brigenennsiii TCR B cooTBeTcTBHU € JIFOOBIM U3 MYHKTOB € 1 1o 24,
MIOJIUTIETITH/T B COOTBETCTBUH C IIYHKTOM 25 wjtul 26, CIUTHIN OEJIOK B COOTBETCTBUH C ITYHKTOM
27, nomuBasieHTHBIH Komiuiekc TCR B cootBercTBHM ¢ MyHKTOM 28 1in 29, OTIMYArOIIUICS
TeM, uto cekpennsi IFN-y BbI3BaHa CBS3bIBAHHEM C TIOCIIENOBATEIFHOCTHIO aMUHOKHCTIOT SEQ

ID NO: 1, xotopasi npe3eHTHpPOBaHA MOJIEKYJI0H, kKomupyemoit HLA-A*02:01.
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MynxT 31: HyxnenHoas kucnota, komupyroiias TCR B cooTBercTBHE C JIFOOBIM 13
NYyHKTOB ¢ 1 mo 24, xoaupyroias MOJMIENTH B COOTBETCTBHH C MYHKTOM 25 wiu 26 uiu
KOIMPYIOIIAst CIIUTHINA OETIOK B COOTBETCTBHH C TYHKTOM 27.

Ilynxr 32: HyxienHoBasi KUCJIOTa B COOTBETCTBHM C IMyHKTOM 31, oTmyarorasics
T€M, 4YTO TIOCIIEAOBATEFHOCTE HYKJIIEMHOBOW KHCHOTHI, Komupyromas o uens TCR,
npencTasiieHa B 000 u3 nocnenosarensHocteir SEQ ID NO: 69, 77, 85, 99, 105 u 111.

ITynxr 33: HyxnenHoas KMCIOTa B COOTBETCTBUU C MYHKTOM 31 wmiu myHKTOM 32,
OTJIMYAOLIASICS. TEM, UTO IMOCJENOBATEIbHOCTE HYKJIEMHOBOW KHCJIOTHI, KOIUPYIOIIAs IIelb
TCR B, npencrasnena B jr0boii u3 nocnenosatensuocteii SEQ ID NO: 70, 78, 86, 100, 106 u
112.

IMynxT 34 HyxnenHoBas KHCIOTa B COOTBETCTBUH C MYHKTOM 31, OoTimMuaromasics
teM, uto TCR conmepxut o memns, komupyemyo SEQ ID NO: 69, u B uens, komupyemyro SEQ
ID NO: 70; o uens, komupyemyto SEQ ID NO: 77, u B uens, komupyemyto SEQ ID NO: 78; o
uens, komupyemyio SEQ ID NO: 85, u B uens, kogupyemyo SEQ ID NO: 86; o uerns,
komupyemyro SEQ ID NO: 99, u P uems, komupyemyio SEQ ID NO: 100; o uerns,
komupyemyro SEQ ID NO: 105, u B uens, kogupyemyto SEQ ID NO: 106; wmu o, uers,
komupyemyto SEQ ID NO: 111, u B uens, komupyemyro SEQ ID NO: 112.

Ilynxr 3S: HykyenHoBasi KACJIOTA B COOTBETCTBHH C IyHKTOM 31, oTmmyaromasics
TEM, YTO YKA3aHHBIA CHOUTBIA OENOK KOAUPYETCS IOC/IEN0BATEIBHOCTBIO HYKJIEMHOBOM
KHCJIOTHI, IPEACTABIEHHON B JIFOOOH n3 nmocienosarensHocteir SEQ ID NO: 93, 95, 97, 101,
107 u 113.

MynkT 36: BekTop, comepkaiinii HYKJIEMHOBYIO KHUCJIOTY B COOTBETCTBUH C JIFOOBIM
u3 nyHkTos ¢ 31 mo 35.

Mynxr 37. Bektop, comepkaiuii HYKJIEHHOBYIO KHCIIOTY, KOAUPYIOIIYIO (&)
MOCNEI0BATENLHOCTH TTounenTuoB, npeactaeiednsie B SEQ ID NO: 87 u SEQ ID NO: 88;
(b) mocienoearensHoCTH MoNHMnenTuAoB, npeacraeienHsie B SEQ ID NO: 89 u SEQ ID NO:
90; (c) mocienoBaTensHOCTH NojunenTHaoB, npencrasieHnsie B SEQ ID NO: 91 u SEQ ID
NO: 92; (d) mocnenoBaTenbHOCTH MONMUNENTHIOB, MpeacrasienHsie B SEQ ID NO: 102 u SEQ

ID NO: 103; (e) mocienosatensHOCTH moaunentuaos, npeacrasiedasie B SEQ ID NO: 108 u
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SEQ ID NO: 109; wmu (f) mocnenoBaTenbHOCTH MONUIENTHIOB, mpeactasieHHsie B SEQ ID
NO: 114 u SEQ ID NO: 115.

IlynkT 38: BexTop B COOTBETCTBUH C MYHKTOM 36 WJIM MYHKTOM 37, OTIMYAIOLIHUICS
TEM, UTO BEKTOP MPEACTABIISIET COOOI BEKTOP SKCIPECCHH.

IMynxT 39: BekTop B COOTBETCTBUH C JIFOOBIM M3 MyHKTOB € 36 1o 38, OTIMYArOLIHIACS
TEM, YTO BEKTOP MPEACTABIISIET COOOH PETPOBUPYCHBIN BEKTOP.

ITynkT 40: BekTOp B COOTBETCTBUH C JIFOOBIM M3 MyHKTOB € 36 1o 39, OTIHYArOLIHIACS
TEM, UTO BEKTOP NPEACTABIISIET COOOH JIEH THBUPYCHBIN BEKTOP.

IMynkT 41: Knerka, sxcnpeccupyromasi TCR B cOOTBETCTBHU C JIFOOBIM U3 ITYHKTOB C
1 mo 24.

Iynxr 42: Knerka, comeprariasi BEKTOp B COOTBETCTBHH C JIFOOBIM M3 IyHKTOB C 36
1o 40.

IMynxT 43: Knerka B COOTBETCTBUM C MYHKTOM 41 My myHKTOM 42, OTJIMYAIOIIASCS
TEeM, YTO KJIETKA SIBJISIETCS BBIAETICHHON HJIM He BCTPEUarOLIelicsl B IPUPOE.

IMynxT 44. Knertka, comeprkainasi HyKJIEMHOBYIO KUCIIOTY B COOTBETCTBHH C JIFOOBIM
13 MyHKTOB C 31 1m0 35 ujm BEKTOP B COOTBETCTBHH C JIFOOBIM U3 IIYHKTOB ¢ 36 110 40.

IlynxT 45; Knerka B coorBerctBuu ¢ nmyHKTamu ¢ 41 mo 44, oTnmyaromascst TeM, 4ro
KJIETKA COIEPIKUT:

a) BEKTOP SKCIPECCUH, KOTOPBIA COMAEPKUT MO MEHbIIEH Mepe OOHY HYKJIEWHOBYIO
KHCJIOTY, PEATM30BAHHYIO B JIOOOM OJHOM M3 IMyHKTOB ¢ 28 1Mo 32.

b) mepBblii BEKTOP OSKCIPECCHH, KOTOPBIH CONEPIKUT HYKJIEMHOBYIO KHCIIOTY,
komupyroiyro 1enb anbda TCR, peannszopanHyo B JIF0OOM OJHOM U3 MyHKTOB ¢ 1 mo 21, u
BTOPOH BEKTOP SKCIPECCHH, KOTOPBIM COAEPKUT HYKJIEHHOBYIO KHUCJIOTY, KOIUPYIOLIYIO Lelb
oera TCR, peanmzoBaHHYO B JIFOOOM OHOM U3 MyHKTOB ¢ 1 mo 21.

IMynkT 46: Knetka B COOTBETCTBHH C JIFOOBIM U3 MyHKTOB ¢ 41 10 45, oTimyaroriascs
TEM, 4YTO KJIETKAa mpeacTaBisier coboit ymmdorut nepudepudeckoit kpoeu (JIIIK) wmu
MOHOHYKJIEAPHYIO KJieTKy neprdepuueckoii kporu (MKIIK).

IMynkT 49: Knetka B COOTBETCTBHH C JIFOOBIM U3 MYHKTOB ¢ 41 1o 48, oTimyarorascs

TEM, UTO KJIETKA MpeacTaBisieT coboit T-kierky.
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IMynxt 50: Kiietka B COOTBETCTBHH C JIFOOBIM U3 MYHKTOB ¢ 41 1o 48, oTiMyarormascs
TEM, UTO KJIETKA MpeacTaniisier coboit T-kierky.

MMynxt S1: AHTHTENO WM AHTHTEHCBS3BIBAIOIIMN (DparMEeHT AHTHTENA, KOTOPOe
cneruduuHo cBsizpiBaeTcs ¢ yacthio TCR B COOTBETCTBUU C JTIOOBIM M3 MYHKTOB C 1 mo 24,
KoTopas omnocpexnyer cnennpuaHocts Kk MAGE-A4.

IMynxT 52: AHTUTENIO B COOTBETCTBUU C MYHKTOM S1, OTiHUaromeecs TeM, 4TO YacTh
TCR, xotopas onocpenyet cneuupuaaocts kK MAGE-A4, conepxut

a) CDR3 anbda-uenu ¢ nocnenosarensHocTeio SEQ ID NO: 4 w/mmu CDR3 Gera-
uenu ¢ nocnenoearenbHOCThI0 SEQ ID NO: 7; mm

b) CDR3 aneda-uenu ¢ nocnenosatensHocTeio SEQ ID NO: 14 w/wnmun CDR3 Gera-
uenu ¢ nocnenoBarenbHOCTEIO SEQ ID NO: 17; unu

c) CDR3 anbda-tienu ¢ nocnenoBarenbrocteio SEQ ID NO: 24 w/umn CDR3 Gera-
ey ¢ nocienosarenbHocThio SEQ ID NO: 27.

Myunxr 53: Komnosuuus, conepxaiias TCR B cOOTBETCTBUM C JIFOOBIM U3 IMYHKTOB C
1 mo 24, monumenTU B COOTBETCTBUU C ITYHKTOM 25 wjiu 26, CIUTHIN OEJTOK B COOTBETCTBHH C
nyHkToM 27, monuBajieHTHeIH koMmriekc TCR B cootBercTBHH ¢ myHKTOM 28 wmimu 29,
HYKJIEHHOBYIO KHCJIOTY B COOTBETCTBMM C JIHOOBIM u3 MyHKTOB ¢ 31 mo 35, Bekrop B
COOTBETCTBHH C JIFOOBIM M3 MyHKTOB C 36 10 40, KJIETKY B COOTBETCTBHHU C JIFOOBIM M3 MyHKTOB
c 41 no 50, unu aHTUTENIO B COOTBETCTBUH C ITYHKTOM S1 mmm 52.

Mynxr 54: ®apmaneBTiueckas KOMIIO3UIHS, cCoAepxaiias (dapManeBTHYECKH
npuemsiembiii HocuTeslb # TCR B COOTBETCTBHHY C JIFOOBIM M3 IMYHKTOB € 1 10 24, MOJUIENTH/T
B COOTBETCTBMH C NYHKTOM 25 wim 26, CiuThlii OEJIOK B COOTBETCTBHH C IYHKTOM 27,
noymBayieHTHRI KoMmiuiekc TCR B cootBerctBuu ¢ myHKTOM 28 wim 29, HYKIEHHOBYIO
KHUCJIOTY B COOTBETCTBHH C JIFOOBIM 13 MyHKTOB € 31 10 35, BEKTOP B COOTBETCTBHU C JIFOOBIM
U3 NMyHKTOB ¢ 36 mo 40, KJIETKy B COOTBETCTBHH C JIOOBIM U3 MyHKTOB ¢ 41 mo 50, wmu
AHTHUTEJNIO B COOTBETCTBHH C MyHKTOM 51 myu 52.

IlynkTr 5S: ®apmaneBTrueckass KOMIIO3ULUS, COAEP/KAILAsl MO MEHBIIEH Mepe OIUH
(bapMaLeBTUYECKH PUEMJIEMBbIN HOCHTENb U KJIETKY B COOTBETCTBHHU C JIFOOBIM U3 MYHKTOB C

41 no 50.
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Mynxt 56: TCR B COOTBETCTBUHU C JIFOOBIM U3 MYyHKTOB ¢ 1 1Mo 24, monunenTtuy B
COOTBETCTBHM C NTYHKTOM 25 wym 26, CouTelii O€OK B COOTBETCTBHH C MYHKTOM 27,
noymBasieHTHEI Komriekc TCR B coorBerctBum ¢ myHKTOM 28 mimm 29, HyKJIeHMHOBAS
KHUCJIOTA B COOTBETCTBHU C JTIIOOBIM U3 MYHKTOB € 31 1o 35, BEKTOP B COOTBETCTBUH C JIFOOBIM
U3 NyHKTOB C 36 1o 40, KjieTka B COOTBETCTBHH C JIOOBIM M3 MyHKTOB ¢ 41 mo 50, aHTUTENO B
COOTBETCTBMU C NMyHKTOM 51 mnm 52, xOMOO3ULMS B COOTBETCTBHM C IYHKTOM 53 miu
(dapmaneBTHYECKasT KOMIIO3MLUSI B COOTBETCTBHU C IYHKTOM 54 WM NyHKTOM S5 ms
MIPUMEHEHNUs B KAUECTBE JIEKAPCTBEHHOT'O CPENCTBA.

Mynxt 57: TCR B cOOTBETCTBUHU C JIIOOBIM W3 MYyHKTOB C | 1Mo 24, MOMUMENTHI B
COOTBETCTBHH C MyHKTOM 25 mum 26, CIUTBIi OEIOK B COOTBETCTBHH C IMYHKTOM 27,
noymBaneHTHoll kommiekc TCR B coorBerctBum ¢ myHkTOM 28 mimm 29, HyKJIeHHOBAs
KHCJIOTA B COOTBETCTBHU C JIFOOBIM U3 MyHKTOB € 31 1o 35, BEKTOp B COOTBETCTBHU C JIFOOBIM
13 MyHKTOB € 36 1o 40, KieTka B COOTBETCTBUH C JIOOBIM U3 MyHKTOB ¢ 41 1o 50, aHTUTENO B
COOTBETCTBUU C NMYHKTOM 51 mim 52, KOMOO3ULHUS B COOTBETCTBMM C IYHKTOM 53 Wi
(bapmanieBTiUYeCcKass KOMITO3UIMS B COOTBETCTBHH C IYHKTOM 54 WiIdM MyHKTOM 55 s
IIPUMEHEHUs 71 JICUSHUs paKa.

IMynxr 58: TCR, nmomumenTtua, ciuThiii Oenok, mojmBajieHTHbIH komiuieke TCR,
HYKJIEMHOBAsI KUCIIOTA, KJIETKA, AHTUTEJIO0, KOMITO3UIIHS HITH (hapMaleBTHYECKasi KOMITO3HIIHSI
B COOTBETCTBHH C IYHKTOM 57, OTJIMYAIOIIHAECT TEM, YTO pakK MPENCTABIISIET COOOM
reMaTOJIOTMUECKUI PaK UM COJIMAHYIO OIMYXOJIb.

Mynxr 59: TCR, nmonmumenTtua, ciuThiii Oenok, mojmBaieHTHbIH komriuieke TCR,
HYKJIEMHOBAsI KUCIIOTA, KJIETKA, AHTUTEJIO0, KOMITO3UIIHS HITH (hapMaleBTHYECKast KOMITO3HIIHSI
B COOTBETCTBUH C MYHKTOM 57 Win 58, OTJMYAIOIIMECS TEM, YTO paK BbIOpAH W3 TPYIIIIHL,
COCTOSAINEH W3 CApKOMBI, paka MPEACTATEIFHON >KeJie3bl, paka MATKH, paka IIATOBUIHOW
JKeJIe3bl, paKa sMYKa, paKa MOYKH, paka IMOMKEITyJOYHOH >KeJie3pl, paka SMYHUKOB, paka
MULIEBOA, HEMEJIKOKJIETOUHOrO Paka JIETKHX, HEXOMKKHMHCKON JUM(pOMBI, MHOKECTBEHHOM
MUEJIOMBI, MEJNAHOMBI, MEUYEHOUYHO-KJIETOUHOW KapIWHOMBI, paKa TOJIOBBI W IIEH, paka
JKEJYZKa, PaKa 3HAOMETPHS], KOJIOPEKTABHOIO Paka, XOJAHTHOKAPLUHOMBI, PaKa MOJIOUHOM
JKENe3bl, Paka MOYEBOrO My3bIPsi, MHEJIOHIHOrO JeliKo3a W OCTPOro JuMGoOIacTHOro

JIEHKO3a.



10

15

20

25

30

79

Mynxr 60: TCR, monmunmenTtuna, ciuThiii Oenok, mojmBaieHTHbIH komriuieke TCR,
HYKJIEHHOBAs KHCJIOTA, KJIETKA, AHTUTENIO, KOMIIO3UIIKS WITH (hapMaIleBTHUECKAsT KOMITO3UITHSI
B COOTBETCTBHMH C MyHKTOM S50 mmm 51, oTimuaromuecss TeM, YTO PaK MPEANOYTHTEBHO
BbIOpaH u3 rpymmsl, cocrosimeii u3 HMPJI, MPJI, paka MOJIOYHOH »KeJie3bl, SUYHUKOB HJIH

KOJIOPEKTAJIBHOI'O paKa, CapKOMBI UM OCTCOCAPKOMBIL.
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Kak mpaBuiio, TepMHHBI, UCTOJB3yeMbIe B CleAyrOLIeld (Gopmyse H300peTeHus, He
NOJDKHBI ~ TOJIKOBATHCSI KAaK —OrpaHWYMBaromme (opMmysly H300peTeHUsT KOHKPETHBIMH
BapuaHTaMHU peain3alliy, U3JIO’JKCHHBIMU B HACTOSALIEM OIMHCAHUHN U d)opMyne I/1306peTeHI/I$I,
HO JOJDKHBI TOJIKOBATHCA KaK BKITIOYAKOIINE BCC BOSMOKHBIC BAPUAHTHI peaJIn3allvii, Hapsaay €
HOJIHBIM O0BEMOM OSKBHBAJIEHTOB, Ha KOTOpbIE Takas (hopMysia M300peTeHus: HaeT Mpasa.

CootBeTcTBeHHO, (hopMyJia U300pETEH s HE OrPAHUYEHA HACTOSIIIMM OMUCAHUEM.



POPMYJIA U30BPETEHUA

1. Breinenennsiii T-knerounsnii peuentop (TCR), cmemmduunbii k' MAGE-A4,
npuueM ykazanubiii TCR conepkur:

a) Bapuabenbnyro obmacte TCR o, comepxkamyro CDRI1 ¢ mocnenoBaTenbHOCTBIO
amurokucyior SEQ ID NO: 2, CDR2 ¢ nocnenosatensHocThi0 aMuHOKUCTOT SEQ ID NO: 3 u
CDR3 ¢ nocnenorarenbHOCTEIO aMuHOKUCTOT SEQ ID NO: 4,

BapuabenbHyto obmacte TCR B, comepkamyro CDR1 ¢ mocrienoBaTenbHOCTBIO
amuaokucyor SEQ ID NO: 5, CDR2 ¢ nocnenosatensHocThi0 aMuHOKUCTOT SEQ ID NO: 6 u
CDR3 ¢ nocnenorarenbHOCThI0 aMmuHOKUCITOT SEQ ID NO: 7;

b) Bapuabenbuyio obmacte TCR o, comepkamyro CDRI1 ¢ mocrienoBaTteabHOCTBIO
amuHokucior SEQ ID NO: 12, CDR2 ¢ nocnenoBarensHocThi0 aMuHOKUCTOT SEQ ID NO: 13 u
CDR3 c nocnenoatenbHOCTEIO aMmuHOKHCITOT SEQ ID NO: 14,

Bapuabenpuyio obmacte TCR B, comepxkamryro CDRI1 ¢ mociienoBaTenbHOCTBIO
amuaokucyor SEQ ID NO: 15, CDR2 ¢ nocnenoarensHocTs0 aMuHOKUCIOT SEQ ID NO: 16 n
CDR3 ¢ nocnenopatenbHOCTEIO aMuHOKUCTOT SEQ ID NO: 17; unmu

c) BapuabenpHyto obmacte TCR o, comepxkamyio CDRI1 ¢ mocnemnoBaTebHOCTBIO
amuaokucyoT SEQ ID NO: 22, CDR2 ¢ nocnenoarenbHOcThI0 aMuHOKUCTOT SEQ ID NO: 23 u
CDR3 ¢ nocnenopatenbHoCcThIO amuHOKHCTOT SEQ ID NO: 24,

BapuabenbHyio obmacte TCR B, comepkamyro CDRI1 ¢ mociiemoBaTenbHOCTBIO
amuHokucioT SEQ ID NO: 25, CDR2 ¢ nocnenoatenbHocTh0 aMuHOKHCTOT SEQ ID NO: 26

CDR3 ¢ nocnenoparenbHOCThIO amuHOKUCTOT SEQ ID NO: 27.

2. Boigenennsni TCR mo n. 1, omnmmuarommuiics Tem, uto ykasaHHeld TCR
cnerupuIHO pacro3HaeT nocienoareibHocTh aMuHOKUCIOT SEQ ID NO: 1 unu ee dparmenr,
npennouTHTeNbHO mpu 3ToM ykasaHHbli TCR cnennduuno pacnosnaer cessannyo ¢ HLA-A2
dhopmy mocnenosarensuoct aMmuHOKUCIIOT SEQ ID NO: 1, 6onee npeanouTuTeNbHO TPH STOM
ykazauubii TCR cnenuduyuno pacnosnaer mocnenosarensHocTh amuHOkHCIOoT SEQ ID NO: 1,

KOTOpasi MPe3eHTHPOBaHA MOJIEKYJIOH, koaupyemoit HLA-A*02:01.
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3. Brigenennsiii TCR o mo6oMy U3 MpeaecTBYOMUX MYHKTOB, OTIHYAIOLIUICS
TeM, uro ykazaHHeii TCR comep:kut:

a) BapuabenpHyto obnacte TCR o ¢ mocnenoBarensrocThio amuHokuCIOT SEQ ID NO: 8
u Bapuadensuyro obmacts TCR B ¢ mocnenosatensHocThio amuHokuca0T SEQ ID NO: 9; unu

b) Bapuabenbuyto obnacte TCR o ¢ mocnenoatensHoCTEIO amuHOKHCIOT SEQ ID NO:
18 u Bapuabensuyro obmacte TCR B ¢ mocnemoBatensuocThio amuHokucioT SEQ ID NO: 19;
WIH

c¢) Bapuabenbuyto obnacte TCR o ¢ mocnenoBarensHOCTEIO amuHokucoT SEQ ID NO:

28 u Bapuabenpuyto obsacts TCR B ¢ mocnenosarensrocThio amuHokucinor SEQ ID NO: 29.

4. Beinenennsiii TCR mo mo60My U3 MpeALIecTBYOMIX MTYHKTOB, OTINYAOLIHICS
tem, 4to ykasanHbli TCR comepxuT HyHKUHOHATBHYIO YaCTh, COAEPIKALIYIO IO MEHBILEH Mepe

OIIHY M3 TIoCTIeoBaTebHOCTe aMuHOKHCIIOT coryiacHo SEQ ID NO: 4, 7, 14, 17, 24 u 27.

5. Brinenennsiii TCR mo mro0omy u3 . 1 - 4, OTIHYAIOIIMICS TEM, UYTO YKa3aHHBIH
TCR conepxkur:

a) a uenb TCR ¢ mocnenoparensrocthio aMmuHOkuCIOT SEQ ID NO: 10 u f uens TCR ¢
nocaenoBatenbHOCThIO amuHokucioT SEQ ID NO: 11;

b) a uerms TCR ¢ nocnenoBatensHoCcTEI0 aMuHOKUCIOT SEQ ID NO: 20 u 3 uens TCR ¢
mocJjienoBaTeasHOCTEI0 aMHHOKUCIOT SEQ ID NO: 21; unu

c¢) a uenb TCR ¢ mocnenoBareaprocThiO0 aMHHOKHCIOT SEQ ID NO: 30 u f uens TCR ¢

nocaenoeatenbHocThI0 amuHokucoT SEQ ID NO: 31.

6. Beinenennsiii TCR mo mo0omy w3 mm. 1 - 4, OTIHYAIOIIMICS TEM, YTO YKa3aHHBIH
TCR conepkur:

a) a uenb TCR ¢ nocnenosarensrocthio aMuHOKHCIOT SEQ ID NO: 87 u f uens TCR ¢
nocaeaoatenbHOCTHI0 aMmuHOoKHCIOT SEQ ID NO: 88;

b) a uens TCR ¢ nocnenoBatensHoCcTEI0 aMuHOKUCIOT SEQ ID NO: 89 u 3 nens TCR ¢

nocaenoratenbHOCThI0 aMmuHOKUCIOT SEQ ID NO: 90; wnu
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¢) a uenb TCR ¢ nmocnenosarenprocThiO aMHHOKHCIOT SEQ ID NO: 91 u f uens TCR ¢

nocaenoraTenbHOCTEI0 amuHOKUCIIOT SEQ ID NO: 92.

7. Breinenennsiii TCR mo mo0omy u3 mm. 1 - 4, OTIHYAIOIIMICS TEM, UTO YKa3aHHBIH
TCR conepxkur:

a) o uenb TCR ¢ nocnenoatenmsHOCTRIO amuHOKHCIOT SEQ ID NO: 102 u B uens TCR ¢
nocaenopatenbHOCTEI0 amuHOKKCIOT SEQ ID NO: 103;

b) o uens TCR ¢ nocnenosarensrocThI0 aMuHOKHCIOT SEQ ID NO: 108 u B nens TCR ¢
nocaenoatenbHOCTEI0 aMuHOKKACITOT SEQ ID NO: 109; nmu

c¢) o uenb TCR ¢ nmocnenosarensrocThi0 aMuHOKUCTOT SEQ ID NO: 114 u  uens TCR ¢

nocienoBaTenbHOCTEIO amuHOoKkuCIoT SEQ ID NO: 115.

8. Beinenennsiit TCR no mobomy u3 nm. 1 - 7, uim nonusanentHsii komiuieke TCR
no n. &, ommuaromumiics TeM, uro cekpeuuss IFN-y BbI3BaHAa CBSI3BIBAHUEM C
nocnenoBatensHOCTEIO amMuHOKHCIOT SEQ ID NO: 1, xoTopas mpe3eHTHpOBaHA MOJIEKYJIOHN,

komupyemoit HLA-A*02:01.

9. Brigenennsiii TCR mo mob6omy u3 . 1 - 7, OTJIMYAIOLIMIACS TEM, YTO CEKPELIHsI
IFN-y, Bei3BanHas cBs3biBaHueM ykasanHoro TCR, skcmpeccupoBanHOro Ha 3(dexTopHoit
KJIeTKe, C mocnenoBateabHOCTEIO amuHOKuCaoT SEQ ID NO: 1, xoTtopas mpeseHTHpOBaHA
Monekynoi, komupyemoir HLA-A*02:01, moxker OwviTh Oonee uwem B 100 pas Bbie,
npennoutuTenbHO B S00 pas Boilie, Oosnee npeanoututeabHo B 2000 pa3 Beille MPH CBA3BIBAHUH
¢ mocnenoatenbHOCTEI0O aMHHOKHCIOT SEQ ID NO: 1, kotopas mpe3eHTHpOBaHA MOJIEKYJIOH,
komupyemoit HLA-A*02:01, mo CpaBHEHHIO CO CBS3bIBAHHEM C HEPEJIEBAHTHBIM MENTHIOM,

KOTOPBIN MPE3eHTUPOBaH MoJieKyJio, koaupyemoin HLA-A*02:01.

10. IMomusanentHerit kommieke TCR, comep:xammii mo menbmelr mepe msa TCR mo

nmobomy uz m. 1 - 7.
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11. Cauterit 6enok, comepxamuii oo nenb TCR u  nens TCR, mpuuem yka3aHHBIH
CIUTBIH  OENOK CONEepKUT IIOCIIENOBATENIbHOCTh AMHHOKHCIIOT —COIJIACHO JroOoH W3

nocienosatenasHocTeil SEQ ID NO: 94, 96, 98, 104, 110 u 116.

12. Hyxneunoras kuciora, kogupyomas TCR mo mobdomy u3 nm. 1 - 7 Win CIUTHIH

Oenmoxk mom. 11.

13. Hyxknennosas xucnioTa nmo mn. 12, oTaMyaromasicsi TeM, 4TO MOCJIEA0BATENbHOCTD
HYKJIEMHOBOH KHUCJIOTHI, koaupyromas o wenb TCR, mnpeacraBieHa B o000l w3

nocienosatenasHocTeit SEQ ID NO: 69, 77, 85,99, 105 u 111.

14. Hyxneunosast xucnora no n. 12, oTimyaromascs TeM, 4To MOCJIeNOBaTeIbHOCTD
HYKJIEMHOBOM KHCHOTh, komupyromas [ unens TCR, mpencraBieHa B o0od  u3

nocaenosarensHocTeit SEQ ID NO: 70, 78, 86, 100, 106 u 112.

15. Hykneunosas xucinora mo mn. 10, oTnmmuarommascs TeMm, uto ykasanHeii TCR
COIEPIKUT:

a) o uenb TCR, komupyemyto SEQ ID NO: 69, u  uens TCR, kogupyemyio SEQ ID NO:
70;

b) o uens TCR, xomupyemyto SEQ ID NO: 77, u B uens TCR, xomupyemyto SEQ ID

NO: 78;

¢) a uenb TCR, komgupyemyro SEQ ID NO: 85, u B uens TCR, xoaupyemyro SEQ ID NO:
86;

d) o uens TCR, komupyemyro SEQ ID NO: 99, u B uens TCR, xomupyemyro SEQ ID
NO: 100;

e) o uenb TCR, xomupyemyro SEQ ID NO: 105, u  uens TCR, komupyemyo SEQ ID
NO: 106; uau

f) o uens TCR, xomupyemyro SEQ ID NO: 111, u  uens TCR, xomupyemyto SEQ ID
NO: 112.
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16. Hyxnennosas xuciora mo m. 12, oTiMYaromasicss TeM, 4TO YKa3aHHBIN CIIUTHIN
OeoK KOAUPYETCS IMOCIIEOBATENILHOCTRIO HYKJIEMHOBOW KHCJIOTBI COTJIACHO JIIOOOH |3

nocienosarensHocteil SEQ ID NO: 93, 95, 97, 101, 107 u 113.

17. BekTtop, comeprkaluii HYKJIEHHOBYIO KHCIOTY MO JroboMy u3 mm. 12 - 16, npu
STOM YKAa3aHHBII BEKTOpP MPEANOYTUTENILHO MPEACTaByisieT co0Oil BEKTOp 3Kcmpeccuu, Ooyee
MPEANOYTHTENILHO PETPOBUPYCHBIM BEKTOP WM ellle Oojiee MPearnoUTHTENBHO JIEHTUBUPYCHBIN

BEKTOP.

18. BekTop, coaeprkalnuii HyKJIEMHOBYIO KHCJIOTY, KOOUPYIOIIYIO!

a) nocienosarensHocTH nounentuaos cornacHo SEQ ID NO: 87 u SEQ ID NO: 88;

b) nocnenosatensrocTy nonunentuaos coriacHo SEQ ID NO: 89 u SEQ ID NO: 90;

¢) nocnenoBatensroctu nonunentuaos cormacao SEQ ID NO: 91 u SEQ ID NO: 92;

d) mocnenoBatensHocTH nonunentuaos coriaacHo SEQ ID NO: 102 u SEQ ID NO: 103;

e) nocjenoparenbHocTH nomunenTuaos corsiacio SEQ ID NO: 108 u SEQ ID NO: 109;
WA

f) nocnenoBarensuocTu nomunentuaos corjacao SEQ ID NO: 114 u SEQ ID NO: 115;

pPUYEM YKA3aHHBIH BEKTOD MPEANOUTHTENBHO MPENCTABISET COO0H BEKTOP IKCIPECCHH,
Ooee MPEONOYTUTENIBHO PETPOBUPYCHBI BEKTOP WM eme 0Oojiee MpPeArnoYTHTENBHO

JICHTUBUPYCHBIN BEKTOP.

19. Knerka, sxcripeccupyromias TCR mo mobomy u3 mm. 1 —47.
20. Knerka, conepsxamast Bektop no n. 17 wm m. 18.
21. Knerka mo m. 19 wmmm m 20, omnmyaromascs TeM, 4YTO YyKa3aHHAas KIIETKa

peacTaBisieT cO00H HMMYHHYIO (D IEKTOPHYIO KIIETKY.
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22. Knerka mo mobomy w3 mm 19 - 21, omimyarom@ascs TeM, YTO
yKa3aHHasi UMMyHHass >GdeKTopHas KIeTKa MpPencTaBisieT coOoi T-KIETKy, eCTECTBEHHYIO

kieTky-kuuiep (NK) unn ecrecteennyro T-knerky-kusuiep (NKT).

23. AHTHTENO WM €ro aHTUTeHCBS3BIBAIOLINN (DparMeHT, KOTOpble CHELH(pHUHO
cs3biBaroTes ¢ yacteio TCR mo mobomy u3 mm. 1 - 7, kotopasi onocpeayeT cneupuIHOCTb K
MAGE-A4, npennoututenbHO npu 3ToM YykaszaHHas yacte TCR, koropas omocpenyer
cneunpuunocts kK MAGE-A4, conepxut

a) CDR3 anbda-uenu ¢ nocnenosarensHocThio SEQ ID NO: 4 u/mm CDR3 Geta-ienu ¢
nocaenopatenbHOCTEIO SEQ ID NO: 7; unmu

b) CDR3 ansda-uenu ¢ nocnenoarensaocteio SEQ ID NO: 14 u/wmu CDR3 Gera-nienu
¢ mocaenosarenbHOCThIO SEQ ID NO: 17; wnn

c) CDR3 anb@a-uenu ¢ nocnenosatensHocthio SEQ ID NO: 24 u/umu CDR3 Gera-uenu

¢ mocienosarensHOoCThIO SEQ ID NO: 27,

24, Kommnosuuust, comepskaiqas TCR mo mobomy w3 mm. 1 - 7, monuBaji€eHTHBIH
komruieke TCR o . 8, ciuTeiit O6eok mo . 11, HYKJIEMHOBYIO KHUCJIOTY MO Jirobomy u3 mi. 12 -

16, Bextop mo . 17 wnum 1. 18, kietky mo jrobdomy u3 mm. 19 - 22 wiu antutesno mno m. 23.

25. dapmarieBTUUECKasT KOMIIO3HLKS, CoAepskaliasi GhapMaleBTHUECKU MPHEMIIEMBII
mocutenb ¥ TCR mo mobomy u3 nm. 1 - 7, nonusanentHoiin kommuieke TCR mo m. 8, cauTerit
6enok 1o m. 11, HyKJIEHHOBYIO KHUCIOTY 1O JioOoMy u3 mm. 12 - 16, Bektop mo m. 17 wwm m. 18,

KJIETKY 10 JiI'oOoMy u3 . 19 - 22 uym antuteno mo m. 23.

26. TCR no mobomy u3 mm. 1 - 7, monueanentHoiii kommuieke TCR mo . 8, cruthrid
6enok mo m. 11, HykJIenHOBast KHCIOTa 1O Jitobomy u3 mm. 12 - 16, Bektop mo n. 17 wiu m. 18,
KJeTka 1o JrodoMy w3 mm 19 - 22, anthTteno mo m. 23, KOMOO3HWIHSA MO 1. 24 WU
(dapmarieBTHUYECKAss KOMIIO3MIMS 1O M. 25 Ui NpPUMEHEHHS B KA4yeCTBE JIEKAPCTBEHHOIO

CpencTaa.
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27. TCR no mobomy u3 nm. 1 - 7, nonueanentHoiit kommuiekc TCR mo . 8, crnuthrid
6enok mo m. 11, HykJenHoBast KHCIOTa 1O Jitobomy m3 mm. 12 - 16, Bekrop mo n. 17 wiu m. 18,
KJeTka 1o JjrodoMy w3 mm 19 - 22 anthTteno mo m. 23, KOMOO3HWIHSA MO 1. 24 WU
(dapManeBTHYeCKass KOMITO3UIUS MO M. 25 Ui NPUMEHEHHUs Ui JIeUeHHs paka, MpH 3TOM
YKa3aHHBIA paK MPEeaNOYTHTEIbHO MPEACTABISIET COOOH TeMaTOJIOTHYECKHI PAaK UM COJTHIHYIO
OIyXOJib, OOJIee MPEAMOYTUTENBHO MPU 3TOM YKA3aHHBINA PaK BeIOpPAaH M3 TPYIIIBI, COCTOSINEH U3
CapKOMBI, paka MPeACTATeNIbHOM Kele3bl, paka MaTK{, paKka IUTOBUIHON JKeJe3bl, paKa sIMUKa,
paka TOYKH, paka MOMKEIyIOYHOM  JKene3bl, paka SWYHHKA, paka [HUIIeBO.a,
HEMEJIKOKJIETOYHOT'O PaKa JIETKOTrO, HEXOIKKUHCKOW JIMM(OMBI, MHOXKECTBEHHOH MHEIOMBI,
MEJIAaHOMBI, NEeYEeHOUHO-KJIETOYHONH KAapLMHOMBI, paka TOJIOBbI M IIEH, paka >KelyJaka, paka
SHAOMETPHS, KOJIOPEKTAJIBHOIO paka, XOJIAHIMOKAPLMHOMBI, paka MOJIOUYHOM >KeJe3bl, paka
MOUYEBOI0 Iy3bIpsi, MHUEJOHAHOrO JieWKko3a U octporo JjumdodsacTHOro jeiikosa, Haubosee
OPeOYTHTENLHO PU 3TOM YKA3aHHBIA pak BeIOpaH w3 rpymmsl, cocrosimeit u3 HMPJI, MPJI,

paka MOJIOYHOH JKEJIE3bI, ANYHHKA WA KOJIOPCKTAJILHOr'O pakKka, CapKOMBI UJIH OCTCOCAPKOMBL.



MyabTHMeEp

Kourpoasnsbiii TCR

ST AT e ™ N

Lid nJ iiilni' ili‘ill i

L edAingp

L1/1



IFN-y [mr/mn]

12000+

10000+

=3
(=3
(=3
(=1
i

6000+
4000+

2000-

s 1oHOpl TCR-1
s 1oHOp2 TCR-1
mm noHop3 TCR-1
mouopl HT/]
poHop2 HTJI
mouop3 _HT/

I

T2 T2 K562 K562
+GVY- +nepes. HLA-A2/ HLA-AZ2
nenT1  nemrit MAGE-Ad

IFN-y [nr/min]

12000+

10000+

&
b=t
=1
e

6000

4000+

2000+

max J0HODPI_TCR-2
s 10H0p2 TCR-2
msm 1oHOp3 TCR-2
Jonopl HT/]
mouop2 HTJI
JoHop3_HT /I

¥ l-.l
T2 T2 K562/ K562/
+GVY- +uepen. HLA-A2/ HLA-A2
nenTua  nentul MAGE-A4

IFN-y [or/mun]

12000+ mm 0sopl TCR-3
™ onop2 TCR-3
10000- "= nowop3_TCR-3
) moropl HT/]T
8000 nouop2 HTJT
8000- aonop3 HT]
4000+ :
2000~ ‘l'
0- J T

b T2 K562/ K562/
+GVY- +uepen. HLA-A2/ HLA-A2
nenrux  mentuy MAGE-A4

ZzedAmg

L1/C



TCR-1 TCR-3

100+ — noHop |

-s+<= IOHOP2
i TOHOP3

IFN-y, O.IL. [%]
o
=

HOCUTEJbHOE BbICBO00XKIACHHUE

j
=

OTHoCUTE/IbHOE BbICBO0OKAEHUE
OTHoCUTEbHOE BHICBO00KICHHUE

b3

G

K

(
%,
2.
%,
%,
%,
0
‘o

¢ edAmp

L1/€



€
NCI-H1755 NCIH1703 =
100000+ 150000 ~10H0pl TCR-1 - nioropl HTJL g
E 80000 E *I[OHOpz_TCR-l o ;[OHopz_HTH o
Z -+ 10H0p3 TCR-1 -= moHop3 HT/] B
£’ 60000 E: 100000+ ®
= = -0~ toH0p]_TCR-1 + GVY-nenrn
2 40000 2 ~-nonop2_TCR-1 + GVY-nenrux
= £ 50000+ -+ 10H0p3_TCR-1 + GVY-nenrux
2 200001 2
1] AR o P PR B 0 | e TAa AR
Wﬁﬁ%&‘@ﬁ@%gé%%%ﬂ rEPRERIRBEEIBEER
L - e Ll el o S
Bpewmsi (1) Bpewmsi (1) mm 1oHopl TCR-1 gggaonopl HTJ
mm 1onop2 TCR-1 &= nonop2 HT/
- 3 TCR-1 &&nonop3_HT,
Saos A549 mouop3 TC p3_HTA
80000+ 200000+ 8000+ I r—Aaonopl_TCR-1 + GVY-nentua
= _ e . raonop2 TCR-1 + GVY-nentun
E 60000- E‘ﬁmm_ T 60001 1morop3_TCR-1 + GVY-nenrrux
= & E
= 40000+ =100000- = 4000
: : 3
3 5 2
& 20000+ § 50000 2000+
0 0 . il il :
NCI- NCI- Saos-2 A549

H1755 H1703

L1/



NCI-H1755 NCLH1703 g
__100000- 150000+ 7 - 10HOpl TCR-2 -+ momopl HTJI 2
E = A e I0HOP2_TCR-2 &~ momop2 HTJ] o
& -
E E 106000- «-I0HOP3_TCR-2 e~ monop3 HTJ g
Py = -0~ 10HOp1 TCR-2 + GVY-mentun
2 2 -~ 1oHO0p2_TCR-2 + GVY-nmenrun
é < 50000- <4~ oHOp3_TCR-2 + GVY-nmentun
2
SRS HI LB SESE D SRS NI LB VNS 2B
Bpewmsi (1) Bpewsi (1) mm 10H0pl_TCR-2 g AoHopl _HTJ
wm orop2 TCR-2 & Aouop2 _HTJ
W 1onop3 TCR-2 &= moxop3 HTI
Saos A549
80000~ 250000 8000 r—yaoropl_TCR-2 + GVY-nenrun
—_ r—yaouop2 TCR-2 + GVY-menruzg
% 600004 7200000+ = =3 morop3_TCR-2 + GVY -merrux
£ = = 6000
2 £150000 =
2 S 100000- 3
3 gwaew E 3000
S S 50000- i ﬂﬂ
0 b s 0 [l‘ .

NCI- NCl-  Saos-2  A549
H1755  H1703

L1/S



Kon-Bo [1/nyHKY]

Kon-Bo [1/nynky]

100000~
80000-
60000+

40000~

20000 47

80000+

60000+

40000

20000+

NCI-H1755

150000 -

YHKY]

100000-

JI

50000-

Koa-Bo [1/.

NCI-H1703

200000+

1

s,

S
15,
=
2
o
=

100000+

50000+

Koa-Bo [1/nyHK

e T e o S S o e e .

B R i
Bpemst (1)

AS49

4= 1TOHOP1 TCR-3 == monopl HT/]
~o~TOHOP2 TCR-3 =+ morop2 HTJ
=+ noHOp3 _TCR-3 -+ monop3 _HT/J

o edAimgp

~o~ noHOpl TCR-3 + GVY-nenrux
=0~ noHop2_ TCR-3 + GVY-nenrux
=t~ 1oHOp3_TCR-3 + GVY-menruzg

s AOHOD 1_TCR-3 E=0HOp l_HTI[
mm 1oHOp2 TCR-3 BEfnonop2 HT]
wm 1oHop3_TCR-3 EEponop3 HT/

12000 monopl_TCR-3 + GVY-nentun

10000 i Jaonop2 TCR-3 + GVY-nentun
T 5000 L nonop3 TCR-3 + GVY-nenTuxa
=
Z 6000
ég 4000
= 2000 h

0 Llh”h ﬂ

NCI- NCI-  Saos-2  A549
H17556  H1703

L1/9



r—amonopl TCR-1+ GVY-nenrun s AoHOpl_TCR-1
imonop2 TCR-1+ GVY-nenrun e nosop2 TCR-1
C3monop3 TCR-1+ GVY-nenrun WM 1osop3_TCR-1

10000-
8000~ L
H : 1 1
+ 6000- . .
= ;
géooo-
2000- ]
0 I { I
A*02:01 + |+ + | + | 0+ | 4+ | —ym wn |
Kapmio-  Dupore Dudpo- TFemaro- HRCEpC  Acrpo- NHBE Tomkosdpg
MHOIMTbI  JIHAJIbHbIE  OJIACTBI IUTHI IUTHI
KJICTKH JITKHX

IFN-y [or/mn]

eg edAingp

ol

Heiiponsr  Toimsko 3¢up.

+ v/l

L1/L



3 noropl TCR-2 + GVY -mentug
3 norop2 TCR-2 + GVY -mentug
3 morop3_TCR-2 + GVY -menTuzg

s oxopl TCR-2
B onOp2 TCR-2
. onOp3 TCR-2

10000-
2, hd
8000- :
p— 1 I 1
E ; z -
\h 6&00" k1 3
E k3
>
~ 4000-
=
2000-
0
A*02:01 + |+« I o+ 1 o+ 1 4+ I 4+ | =D wn
Kapmo-  Junjore- Dubpo- IFenaroo HRCEpC  Acrpo- NHBE Tomsro .
MHOIMTBI  JIAJGHbIE  O/1aCTBI LUTBI IUTHI

KJIETKI JIErKHX

o[l

+ /I

Heiiponbr  Tosibko 3.

qs edAmgp

L1/8



1 aouopl TCR-3 + GVY -mentua
raonop2 _TCR-3 + GVY-nenrea, ~ m  momop2 TCR-3
T norop3 TCR-3 + GVY -mentun

mm nonopl TCR-3

B 7onop3 TCR-3

mouopl HTJ
monop2 HTJL
mouop3 HT/

10000- 1
8000+
£ 6000 :
£
g 4000-
0 [
A*02:01 + | + | + | + | + | + | =9 wm |
Kapmio-  Jugore-  ®uépo-  Temaro- HRCEpC  Acipo- NHBE Tomko 3
MHOIIMTHI  JIMAJIbHBLIC 0.J1aCTBI UTbI Urbl
KJICTKHA JICTKUX

800+

o6 edAmg

IFN-y [nr/mua]
B o
o ©
S S

[

S

(=
i

ol

¥ £}
Heiipons1  Tombko 3¢d.

+ v/l

L1/6



MyasTHMED

9 edAmp

Kourpoasnsiii TCR TCR4 TCRS
10°10 0.14 10°10 39.5 10°10 73.6 16°10
4 ] 4 ] 4 4 ]
103 : 1077 10 10 3
3] 3 3
10 19 10
03 L o 3
0 330 330
-10 ' i ‘iu L Ll ¥ T -10 T T T
3 3 4
a’o 100 w0t 10 40’0 100 10t 10 a0 100 10 w0

L1/01



IFN-y [nr/mu]

15000 +

12000 4

89000 +

60004

S000 4

0

B

s [losopl TCR-4
mm /Torop2 TCR-4
m /losop3 TCR-4
Howopl HTJH
Jonop2 HTJ
=1 Howop3_HT/

T2

+GVY-
eIV

100000 -

80000

60000 -

40000 4

IFN-y [rr/man]

20000 4

0

T A549.
+HepeL. HLA-AZ,
nernruy  MAGE-A4

AS49.
HLA-A2

IFN-y [nr/mn]

= [lonopl_TCR-6
s Jlorop2 TCR-6
mm lorop3 TCR-6
Jonopl HTJ
Honop2 HT/J
Jonop3 HTA

T2
+GVY-
TENTIV

T A549.
+Hepet. HLA-AZ,
nenroy  MAGE-A4

A549,
HLA-A2

200000 4

160000 4

120000 +

80000 4

40000 4

0

mm /losopl TCR-5
mm /losop2 TCR-5
mm /losop3 TCR-5
Honopl HTJ]
=1 lonop2 HTJ
Honop3_HTJI

T2
+GVY-
TenTIv

T2 AS48.
+neper.  HLA-AZ.
e MAGE-A4

AS549.
HLA-A2

JedAimg

LT/T1



IFN-y [nr/mn]

T m Jlosopl TCR-4
25000 m Jlonop2 TCR-4
m [lonop3 TCR-4
20000 Honopl HT/I
Jorop2 HTJ
15000 3 Honop3 HT/L
100007
5000+
0= o Ili-'l T T

NCI-H520 A549.
HLA-A2

A375 NCI-H1755 NCI-H1703

e ms JToropl_TCR-6
m [lonop2_TCR-6
m JTorop3_TCR-6
Honopl HT/]
D JTonop2 HTA
Hounop3 HT/]

40000
300009
200004
100004
0 — ¥ '

A37S NCI-H1755 NCI-H1703 NCI-H520 A549,
HLA-A2

IFN-y [nr/ma]

200000
1750004
—_
E 150000
"o 1250007
=
_
1000004
>~

E 75000
]

500004

250004

0=

m /losopl TCR-5
m JJosop2 TCR-5
m [losop3_TCR-5
= Joropl HTJ
Hounop2 HTJ
ez Jlonop3 HT/L

A3T5

NCI-H1755 NCI-H1703

NCI-H520 A549.

HLA-A2

g edAmp

L1/C1



%% LMTOTOKCUYHOCTH

% LMTOTOKCUYHOCTU

1009

809

60

40

209

100 9

809

60

™% /lonopl TCR-4
B Jlonop2 TCR-4
™ lonop3 TCR-4
Joropl HTJ
Jorop2 HTJ
= Jlonop3 HTH

== Jlosopl TCR-6
™ JToHop2 TCR-6
m JToHop3_TCR-6
Houopl HT/]
Honop2 HTA
= Howop3 HT I

% UUTOTOKCUYHOCTH

100

807

60

40 ]

207

ms /lonopl TCR-5
mm /lonop2 TCR-5
mm /lonop3 TCR-5
Hosopl HTA
Hosop2 HTA
Honop3 HTH

6 edAmgp

LT/€1



14/17

®urypa 10
A375
2500+
=
£ =4 Cpena
E —o- HeTpancayuuposannbie
<8 -8-MAGE-A4-TCR
5
=
%]
3
o

10 CART 10 20 30 40
Muan



15/17

®Purypa 11

—77777%

—

|
=]

<

edoLMod MULION OIH,

772777777
Y

| I I I I
M%mwmﬂ
..I

(o) +donedia g,

ey &
W7 \ 7 %
" &
, e
H X
_ T
s or ]
= =
O 013131 +domedrdx [INS



16/17

®Purypa 12
A)
119&'0@,@““ D HTA
5 750,000 K4 TORS
E TCR-8
é 500,000
250,000
%
L8] I ]
o "
& .;;@?‘
é&‘ W
5:3’
&
&I
B)
—&=—HTA
-—-a--BAZTIT
~r~ BW2B26
4375 A543 A7 MAGE—R4 U205
(BIcoKmit) (BrIcokuit) (BBICOK i)
_ 100~ = 100- 100+ §
o\o < °\° ‘?:-'-iﬁ\
gL . 2 80 2 80 'Ix.
S “é‘m S Q" =
2 60 i 2 60 2 60
= 'm.::_f-».,_ﬁ g
§ 40 }\\x}\‘[ 2 40 ""'%T:aw" g a7
& : 5 = &=
g 120 2 20- i g 20~ }\}\i
=
= - _,_;_ 5 ) ‘
ol ] m T — 0 {% ———F— ol 0 T T i
1t 5 7.5 1 5 2.5 10:1 51 2.5

CootHomerue I:M

CootHOmerne 9:M Cootaomerne O:M



Purypa 13
A)

500

O6Bem onyxoan (Mm’)

=

500+
4004
300+
200+
100

O6bem onyxoam (vm®)

f i)

17/17

6
Aos3a 5x10

Cpena
HTA

TCR-5
TCR-8

6
Aoza 1.5x 10
—&— Cpepna
_,-’ —a— HTP,
/| ==s~ TCR-5

/| —«— TCR-8

-10

1,400+
1,200
1,000
800
BO0
400+
2004

Ao3a 10 x

-—-8#--Cpepa
—a—HTL
~p—TCR-5

__._ TCR-8

O6Bem onyxom (Mm°)




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

