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AQHTUTEHHOW CHEUU(PHUYHOCTHIO B OTHOIIEHUH MYTaHTHOH aMUHOKHCIIOTHOM mocienoBarebHOCTH RAS,
MPE3CHTUPYEMOIl MOJIEKYJIOH denoBedeckoro JeiikorurapHoro antureHa (HLA) xmacca 1. Taxoke
MIPEATIOKEHBl POACTBEHHBIC MOJMMIENTHAB M OENKH, a TaKKe POJCTBEHHBIC HYKJICHHOBBIE KHCIIOTHI,
peKOM6I/IHaHTHbIe OKCIIPECCUOHHBIC BEKTOPHI, KIICTKU-X034€Ba, MOMYJIAINU KJICTOK U (I)apMaLleBTl/IlleCKI/Ie
KOMIO3UINHU. TakKe pacKpbITBl CHOCOOBI BBISBICHHUS HAJIUYUS y MIICKONUTAIOLIETO paKa M CIIOCOOBI
JIEYCHUS WU NIPENYNPEKICHUS PaKa Y MIEKOIUTAIOLIETO.

JAMCO 24-mepubiii KRAS WT 24-yepubiii KRAS G12V
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OrPAHMYEHHbIE HLA KJTACCA | T-KINETOYHbIE PELIEMNTOPbLI NMPOTUB
MYTAHTHOIO RAS

MepekpecTHas CCbinka Ha POACTBEHHYIO 3asiBKY
[aHHaa naTeHTHas 3asBka 3asBNSIET NPUOPUTET MO NEepBOHAYANbHOW NaTEHTHOW
s3aske CLUA Ne 62/594244, nopgaHHon 4 pekabpsa 2017 ropa, kOTOpas BKIHOYEHaA B

AaHHbIN JOKYMEHT NOCPEACTBOM CCbINKM BO BCEM CBOEN MONMHOTE.

YTBEPXKAEHUE OTHOCUTENMbHO MCCreaoBaHua U pa3paboTky, PUHaHCUPYEMbIX U3
depepansHoro GrogxeTta

[daHHoe wu3obpeTeHne ObINO CO34aHO MNpU MNOAAEPXKKE NpPaBUTENbCTBA MNOA
Homepom npoekta BC010985 HaumoHanbHbIMU UHCTUTYTAMKU  3paBOOXPaHEHUS,
HaUMOHanbHbIM MHCTUTYTOM OHKOMOruu. [0CyaapcTBO MMEET OnpejerneHHble npasa B

AAHHOM n300peTeHun.

BkntoyeHne nocpencTBOM CChINKKM Marepuana, npeacTaBneHHOro B 3NEKTPOHHOM
dopme

B AaHHbLIM JOKYMEHT MOCPEACTBOM CCbIMKM BO BCEM CBOEW MONHOTE BKITHOYEH
MaLLMHOYUTAEMbIN NEepeYeHb HYKNeOTUAHbIX/aMUHOKUCIIOTHbIX MOCNea0oBaTenbHOCTEN,
NoAaHHbIN Hapsay C 9TUM U UAEHTUPULMPOBAHHLIN CreaylwmumMm o0pa3oM: O4WUH
(TekcToBbIn) hann, pasmepom 37098 Gawnt ASCII, ¢ HasBaHnem «741039_ST25.txt»,

JaTtuposaHHbIn 3 gekabpa 2018 roga.

MPEAWECTBYOWWMA YPOBEHb TEXHUKU

HekoTopble BUAbI paka MOryT UMETb O4YEeHb OrpPaHUYEHHbIE BapUaHTbl NEYEHUs], B
4acCTHOCTW, KOr4a pak CTaHOBUTCA MeTacTaTu4eckum U HeonepabenbHbiM. HecmoTpsa Ha
nporpecc B BuAax Ne4YeHus, TakMx Kak, Harnpumep, XuUpyprvyeckoe BMeLlaTenbCTBO,
XUMUOTEPANUs 1 nyyeBas Tepanusi, NPOrHO3 B Criydae MHOTMX BUAOB paka, Takux Kak,
HanpuMmep, paKk MOAXeNyLOYHOW Xenesbl, KONopeKTanbHbIX pak, pak nerkoro, pak
3HAOMETPUS, paKk SAWYHMKA W pak npeacTaTenbHOM  enesbl, MOXeT OblTb
HebnaronpusaTHeIM. COOTBETCTBEHHO, CYLLECTBYET HEy0BMNeTBOPeHHas noTpebHOCTb B

AONONHUTENbHbLIX BUAAX NeYeHUA paka.

KPATKOE U3NOXEHWE CYLWWHOCTN MSOBPETEHUA
CornacHo ogHOMY BOMSIOWEHMIO U300pEeTEeHNs MPEeAnOXEH BblAENEHHbIN WK

ounieHHbln T-knetouHbin peyentop (TCR — ot anrn. T-cell receptor), cogepxawmmn
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amMuHOKNCIOTHbIE nocnegosatensHocTu (i) SEQ ID NO: 1-3, (i) SEQ ID NO: 4-6 unu (iii)
SEQ ID NO: 1-6, rape TCR obnagaet aHTUreHHOW CneundUYHOCTBID B OTHOLLUEHUN
MYTaHTHOWN yernoBeyeckoun aMWHOKWCITOTHON nocrneaoBaTenbHOCTU RAS,
NPEe3eHTUPYEMON MONEKYITON YENOBEYECKOro NeNKoUnTapHoro aHtureHa (HLA — ot aHrn.
human leukocyte antigen) knacca |, U rae mMyTaHTHasa 4enoBeyeckas aMWUHOKUCNOTHas
nocregosarenbHocte RAS  npeacrasnser cobov  MyTaHTHYIO — YeroBe4veckyto
aMVHOKUCIIOTHYIO MOCNeAoBaTeNbHOCTb FOMOSIOra BUPYCHOTO OHKOreHa  KPbICUHOW
CapKoMbl Kupctrena  (KRAS), MYTaHTHYIO  YEIIOBEYECKYHD  aMWHOKUCMOTHYIO
nocreaoBaTenbHOCTb MOMONOra BUPYCHOMO OHKOreHa KpbICMHOW capkoMbl Xapeu (HRAS)
UNU  MYTAHTHYKO YErnoBEYEeCKYd aMUHOKMUCIOTHYIO MOCNeAoBaTenbHOCTL romorora
BUpYCHOro oHkoreHa RAS Henpobnactombl (NRAS).

CornacHo [pyromy BOMMOLEHUIO U30OPETEHUA MPeAnoXeH BblIAEMNEHHbIA UNu
OYMLLEHHBIA NONUMNENTUA, CodepKalmmn PyHKUMoHanbHyo Yactb TCR no usobpeteHuto,
rae AaHHaa  yHKUMOHanbHas 4acTb COAEPXUT  Creayllme  amMMHOKUCIIOTHbIE
nocnegosarensHocTu: (a) Bce n3 SEQ ID NO: 1-3, (b) Bce n3 SEQ ID NO: 4-6 unu (c)
Bce n3 SEQ ID NO: 1-6.

CornacHo eLle ogHOMY BOMMOLLEHMIO N300pETEHMS NPEATNTOXEH BblAENEHHbIN UMK
OYULLEHHBIN 6enoK, coaepXalur no MEHbLUen Mepe OAWH U3 NOnUNenTuaoB Mo
n3obpeTeHunio.

CornacHo [gpyrum BOMMAOLWEHMAM UM300pEeTEHUA NpPEeANOXKEHbl HYKIEUHOBbIE
KACNOTbl, PEKOMOMHAHTHbIE 3KCMPECCUOHHbIE BEKTOPbI, KMNETKU-X03sieBa, Monynsymm
KNeTok u dapmaueBTMyYeckne Komnosmymu, otHocswmeca k TCR, nonunentuaam u
6enkam no n3obpeTeHnto.

Kpome TOro, cornacHo BOMMOWEHMAM M300peTeHns npeanoXeHbl cnocobbl
BbISBIEHWS HanMuua paka Yy MnekonuTalowero u  cnocobbl  neyvyeHns  unum

npeaynpexaeHns paka y MNnekonuTaooLLero.

KPATKOE OMUCAHUE HECKONbKMX BNOOB NIPAPUYECKNX MATEPUANIOB

Ha ®ur. 1A nsobpaxeHsl rpaduky, unnoctpupyowme akcnpeccuto CD137 CD8+
T-kneTkamm nepudeprmyeckon KpOBM MNOCNEe COBMECTHOrO  KyNbTUBMPOBaHUA C
anmvetuncynedokengom (AMCO) nnm aytonormyHeiMm AeHAPUTHBIMK kneTkamu (DC — oT
aHrn. dendritic cell), B kOTOpbIE NOA AEWUCTBMEM MMMYNLCOB BBOAUMMN 24-MEPHbIA NENTUL
KRAS WT (ot aHrn. wiled type — ankun tmn) unu 24-mepHbin nentmng KRAS G12V. Yucna
B pamMKkax yKasblBalOT Ha NPOLEHTHbIE cogepaHua T-kneTok, akcnpeccupyrowmx CD137

npu Kaxaom yCcrnoBnm COBMECTHOIO KynbTUBUPOBAHUA.
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dur. 1B npegcrasnser cobou rpaduk, nokasbisarowmn ymncno nateH IFN-y (ot
aHrn. Interferon gamma - uHTepdepoH-ramma) Ha 2x10* kneTok mocne CoBMECTHOro
KynbTUBMPOBaHNS T-KNETOK € ayTonormyHbiMm DC, B KOTOpbIE NO4 AENCTBUEM MMMYbCOB
Beogunn OMCO, 24-mepHbin nentng KRAS WT unu 24-mepHbin nentng KRAS G12V. T-
kneTkn, kynetusupyemole ¢ PMA (ot aHrn. Phorbol-12-myristate-13-acetate - ®opbon 12-
mMupucTaT 13-auyetaTt):MOHOMULUHOM, U T-KneTku, kyneTmsupyemslie ¢ DC, B koTopbie noa
aencresvem nmnynscos seoaunu AMCO, cnyunum B ka4ecTBe KOHTPOMEWN.

Ha ®ur. 2 nokasaHbl rpacduku, mnsobpaxkarome ISKCnepUMEHTarnbHble AaHHbIE
(ToyeuHble Aunarpammbl), UNMIOCTPUPYOLWME npoueHTHoe cogepxaHne CD8+ knetok
nepudepu4eckon Kpoeu, KoTopble yxe noasepranuce IVS (ot anrn. in-vitro sensitization -
ceHcnbunusaums in vitro) 24-mepHbim nentuaom KRAS G12V, koTopble Obinv CBA3aHbI C
KRAS G12V Tetpamepom-annodukoymanuHom (APC — ot anrn. allophycocyanin) wnu
KRAS G12V TeTtpamepom-cdukoaputpnHom (PE - ot aHrn. phycoerythrin) (npasbin
rpacdoumk). Ha nesom rpadmke nokasaHbl T-KNeTkn, KOTopble Obinn MoANMPULMPOBaHbI ANS
akcnpeccun TCR, koTopbin pacnosHasan 10-mepHein KRAS G12D B koHTekcTe HLA-
A*11:01, koTopble 6binn ceadaHbl ¢ KRAS G112V Ttetpamepom-APC nnn KRAS G12V
TeTpamepom-PE.

Ha our. 3 wunsobpaxeHbl rpadukn, nokasbiBawowme akcnpeccuto TCR Ha
MOBEPXHOCTU annoreHHbIX T-KNeToK OT NMepBOro M BTOPOro LOHOPOB (NeBas WU npasas
naHenn, COOTBETCTBEHHO), TpaHcayumposaHHbix TCR [llpumepa 2, kak M3MEpPEHO
NocpeacTBOM OKpaLLMBAHUS HA 3KCMPECCUMIO MbILLMHOM KOHCTaHTHOW obnactu uenu 6eTa
TCR (MTCR6eTa) nocpencTBOM NPOTOYHOW LUMTOMETPUU. Yncna B pamkax mnokasbiBatoT
MPOLEHTHbIE COAEPXaHUsi KMNEeTOK, KOTopble ObiMM  MO3UTUBHBIMWA B  OTHOLLUEHWUU
akcnpeccum mTCRb6eTa.

dur. 4 npegcraenser cobon rpaduk, nokasbiBawwmn npogykumo IFN-y, kak
namepeHo nocpeactsom aHanmsa ELISPOT (natHa IFN-y Ha 2E4 kneTok), n akcnpeccuio
4-1BB (% mTCRB+CD137+) T-kneTkamn oT ABYX pasHbix foHopos (JoHop 1 n [JoHop 2),
TpaHcayuyuposaHHeiMn TCR [llpumepa 2 nocne COBMECTHOIMO KyNbTUBUPOBAHUS B
TEYEHME HOYM C JMHUSIMM PAaKOBbIX KIETOK, 3KCMPECCUMPYIOLWMMM pasHble MyTauuu
KRAS®'. Kaxpas NHUA pPakoBbIX KINETOK - MULLEHE He Bbina TPaHCAyLMpOBaHa unm
Obina TpaHcayumposaHa HLA-A*11:01. “>” nokasbiBaeT 6onbLue yem 500 nsTeH.

dur. 5A npeacraBnseT cobon rpacduk, MOKasbiBAKLMA KOHUEHTpauuo (ir/mn)
IFN-y, CeKpeTMpyemoro nocne COBMECTHOIo KYNbTUBUPOBAHUS T-KneTok,
TpaHcayuyuposaHHbix TCR [pumepa 2, € KNeTKaMU-MULLEHSMW, B KOTOpPblE MNOA
AENCTBMEM UMMNYNbCOB BBOAWMM KOHUEHTpaumn (Hr/mn) 9-mepHoro nentuga KRAS G12V

(3aKkpaLueHHble Kpyxkn) unun 9-mepHoro nentuga KRAS WT (HesakpalleHHbIe KPYXKKW).
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dur. 5B npeacraBnsetr cobon rpacmk, MOKasbiBaLWMA KOHUEHTpaumo (nr/mn)
IFN-y, CeKpeTMpyemoro nocne COBMECTHOIo KYNbTUBMPOBAHNA T-KneTok,
TpaHcayuuposaHHbix TCR T[Mpumepa 2, € KNeTKaMU-MULLEHSMW, B KOTOpPblE MOj
AEVNCTBMEM MMMNYMbLCOB BBOAUIN YKa3aHHbIE KOHUEHTpauun (Hr/mn) 10-mepHoro nentuaa
KRAS G12V (3akpaweHHble kpyxku) wunm 10-mepHoro nentnga KRAS WT

(He3aKkpaLleHHbIE KPYXKKW).

NnoaPOBHOE ONMNCAHUE M3OBPETEHNA

Benkn cemenctea RAS npuHagnexat k 6onbiomy cemenctsy manbix ['Tdas. bes
NPUBA3KM K KakoW-MOO KOHKPETHOM TEOPUU WM MEXaHW3MY nonaratlT, 4YTO npu
MyTupoBaHum 6enkn RAS moryT ObITb BOBMEYEHbl B Mepejady curHana Ha paHHew
CTajun OHKOreHesa MHOrmMx BuaoB paka yenoseka. OgHa e4UHCTBEHHAA aMUHOKUCIIOTHAA
3ameHa MoOxeT akTmeBupoBatb Oenok. MyTaHTHbIn GenkoBbin NpoaykT RAS moxer
aKTMBMPOBATbLCS KOHCTUTYTMBHO. MyTaHTHble 6enkn RAS moryT akcnpeccupoBaTtbCsa npu
nobomM 13 MHOXECTBa BUAOB paka YenoBeka, TakUX Kak, Hanpumep, pak nogxenyaoqHon
Xenesbl (Hanpumep, KapuuHoMa MOAXKENyAOYHOW >Kenesbl), KOropekTarnbHbIA pak, pak
nerkoro (Hanpumep, ageHokapuMHOMa Ierkoro), pak 3SHAOMETPUS, pak SUYHMKA
(Hanpumep, anUTENManbHbIA  PaK SAUYHMKA) W pak nNpeacTaTenbHON  Kenesbl.
Yenoseueckne Oenkum cemenctsa RAS BKkMO4alOT romMONor BMPYCHOrO OHKOreHa
KpbiCHOW capkombl KupcteHa (KRAS), roMonor BUPYCHOrO OHKOreHa KPbICUHOW CapKOMb!
Xapsu (HRAS) nnn romonor supycHoro oHkoreHa RAS Henpobnactombl (NRAS).

KRAS Tarke HasbiBaetcs [Tdason KRas, BMPYCHbIM OHKOr€HOM KPbICMHOW
capkombl Kumpcrtena V-Ki-Ras2 wnn KRAS2. CyuwlectByeT gBa BapvaHTa TpaHcKpunTa
KRAS: BapuaHT KRAS A 1 BapmaHT KRAS B. BapnaHt KRAS A aukoro tuna (WT) nmeert
amMMHOKNCIOTHY0 nocnegosartenbHocTe SEQ ID NO: 9. Bapmant KRAS B aukoro tuna
(WT) nmeeTt amMHOKNCIOTHYIO nocnegosartensHocte SEQ ID NO: 10. Janee B gaHHOM
AOKYMeHTe ccbinkn Ha «KRAS» (MyTaHTHbIW N HeMyTaHTHbIW (WT)) oTHOCATCA K 060mnMm
BapuaHTam A 1 B, ecnu ocobbim o6pa3om He ykaszaHo nHoe. pn aktmeayumn, MyTaHTHbINA
KRAS cBasbiBaeTcs ¢ ryaHosuH-5'-tpnodocdarom (MP) n npespawaet ['MP B ryaHO3nH
5'-gucpocat (FAP).

HRAS npeacrasnsaet coboun gpyron uneH cemenctsa 6enkos RAS. HRAS Takke
Ha3blBAETCA BUPYCHbIM OHKOBENKOM KPbICMHOW CapKOMbl XapBu, rOMOSIOrOM BMPYCHOro
OHKOreHa KpbICMHOW capkoMbl Xapsu V-Ha-Ras vnu 6enkom, ceasbisaowmm manbie TP,
cemencrtea Ras H-Ras. WT HRAS umeeT aMMHOKUCNOTHYO nocrneaoBatenbHocTb SEQ
ID NO: 11.
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NRAS gaBnsietca ewe ogHum uneHom cemenctesa 6benkos RAS. NRAS Ttakke
HasbiBaeTca GTPason NRas, RAS-romonorom BUPYCHOro OHKOreHa Henpobnactombl V-
Ras unmn NRAS1. WT NRAS nmeeT amnHoKUCnoTHY0 nocnegosatensHocTb SEQ ID NO:
12.

CornacHo BONSIOLEHNIO U30OPETEHNS NPEASIOXEH BbIAENEHHbIN UM OYMLLEHHbIN
TCR, ofnagawowmn aHTUreHHoW CneunuyHOCTbIO B OTHOLUEHUA  MYTAHTHOW
4YenoBeYvyeCcKon aMMHOKUCIOTHOM nocneaosaTenbHOCTU RAS (ganee B JaHHOM SOKYMEHTE
«MYTaHTHbIK RASY»), NpeseHTUPYEMOW MOMEKYNON YENoOBEYECKOrO NENKOLUTApPHOro
aHtureHa (HLA) «knacca |, rge MyTaHTHas JenoBedeckass amMUHOKMCIOTHas
nocreposarenbHocTe RAS  npeactaesnser cobov  MyTaHTHYKO  YernoBeyveckyto
aMUWUHOKUCIIOTHYO nocnepoBaTensHOCTb KRAS, MYTaHTHYO YerioBeYyeckyro
aMVHOKUCIIOTHYIO  nocregosatenbHocTb  HRAS  unu MyTaHTHYO  4YenoBeuveckyro
aMMHOKNCIOTHYI0 nocnegosatencHocTb NRAS. [lanee B 4aHHOM AOKYMEHTE CCbINKW Ha
«TCR» TaKkke OTHOCATCA K (PYHKUMOHAmNbHLIM 4YacTaM U (PYHKLUMOHANbHbIM BapuaHTam
TCR, ecnn ocobbim 06pasom He yka3aHo MHOe.

TCR no wu3obpeteHnto mMoxeT obnagatb aHTUreHHOW CneundUYHOCTBIO B
OTHOLLEHUN NOOOM MYTaHTHOM YE€NOBEYECKON aMWUHOKUCIIOTHOW MOCneaoBaTenbHOCTH
RAS-6enka, nonunentnga wnu nentnga. B ogHomM BONnoweHnn n3obpeTeHns MyTaHTHas
yenoBeyeckas amMMHOKMUCNOTHasa nocneaoBaTenbHoCTb RAS npeacrtasnsetr cobon
MYT@HTHYIO 4erOBEYECKYD aMWHOKUCIOTHYIO nocriegoBatenbHOCTb KRAS, MyTaHTHyHO
YEenoBEYECKYD aMMHOKUCNOTHYO nocnegosatenbHOCTb HRAS  uvnmM MyTaHTHyto
4YEenoBEYECKYD  aMMHOKUCINOTHY0  nocnegosatenbHocTb  NRAS. Kaxxpasa  u3
aMUHOKUCIIOTHbIX nocnepoBartenbHocTen yenoseyeckoro 6enka KRAS, NRAS n HRAS
WT umeeT gnunHy 188-189 aMMHOKUCIOTHBLIX OCTaTKkoB M 00najaeT BbICOKOW CTEMEHbIO
WAEHTUYHOCTU Apyr C Apyrom. Hanpumep, amMMHOKMCNOTHas noOCnefoBaTenbHOCTb
yenoseveckoro ©Oenka NRAS WT Ha 86,8% wWaeHTUYHaA aMWUHOKUCITOTHOM
nocnejaoBatenbHOCTN YenoBeyeckoro 6enka KRAS WT. AMUHOKUCNOTHbIE ocTaTkn 1-86
yenoseyeckoro Oenka NRAS WT u yenoseueckoro Oenka KRAS WT MAEHTUYHBbI Ha
100%. AMMHOKMCNOTHaAA nocnejoBaTenbHOCTb 4enoBedeckoro 6enka HRAS WT Ha
86,3% WAEHTUYHbI aMWUHOKUCINOTHOW nocneaoBaTenbHOCTM YenoBeyeckoro 6enka KRAS
WT. AMUHOKMCROTHLIE ocTaTkn 1-94 yenoseveckoro 6enka HRAS WT n yenoseveckoro
b6enka KRAS WT unaeHTuyHbl Ha 100%. [anee B faHHOM AOKYMEHTE CCbifkM Ha «RAS»
(MyTaHTHbIN unn HemyTaHTHeIM (WT)) B coBokynHocTu oTHocaTca k KRAS, HRAS un
NRAS, ecnu ocobbim 06pas3om He ykasaHO MHoe.

B ogHOM BONnoweHun n3obpeTeHna MyTaHTHas YenoBeyvyeckas aMUHOKUCINOTHasNA

nocnenoBaTenbHOCTb RAS cogepxuT aMMHOKUCTIOTHYIO nocnegosatensHocTe RAS WT ¢
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3aMeHON rmMuMHa B NONOXeHUN 12, rae nonoxeHne 12 onpeaenseTcs CCbINkon Ha 6enok
RAS WT, cootBeTcTBeHHO. bernok RAS WT moxeT npeacraBnate cobon nobdon na 6enka
KRAS WT (SEQ ID NO: 9 unu 10), 6enka HRAS WT (SEQ ID NO: 11) unu 6enka NRAS
WT (SEQ ID NO: 12), nockornbky, kak 00bACHAETCS BbilLe, aMUHOKUCIIOTHbIE OCTaTkn 1-
86 yenoseyeckoro 6enka NRAS WT u yenoseyeckoro 6enka KRAS WT naeHTnYHbl Ha
100%, ”n amuHOKMCNOTHble ocTaTkm 1-94 yenoBeveckoro 6Oenka HRAS WT n
yenoseveckoro 6enka KRAS WT umgeHTMyHbl Ha 100%. CoOTBETCTBEHHO,
aMUHOKUCIIOTHbIA OCTaToOK B nonoxeHun 12 kaxkaoro n3a 6enkos KRAS WT, HRAS WT n
NRAS WT gasnseTcsa O4HUM 1 TEM Xe, a8 UMEHHO, MMULMHOM.

MMUUMH B NONOXEHUM 12 aMUHOKMCNOTHOW nocnegosaTtensHoctu RAS WT moxet
ObITb 3ameLyeH niobbIM aMUHOKUCNOTHLIM OCTaTKOM, OTMIMYHBbIM OT rnvuuHa. B ogHom
BOMMNOLEHNN N300peTEHNS 3aMeHa NpeacTaBnseT cobon 3aMeHy rmuuMHa B NOMOXEHUM
12 amumHokucnoTHOM nocnegoBaTtensHocT RAS WT Ha BanuH. B ¢BSA3M ¢ 3TUM, COrmacHo
BONMNOLEHNsSM mn3obpeTeHns npegnoxeHbol TCR € aHTUreHHouW cneynduyHOCTbIO B
OTHOLLEHNN aMUHOKUCNOTHOW nocnegosatensHocty WT RAS 6Genka, nonunentuga unm
nentuga c mytauyuen G12V.

MyTaumm n 3ameHbl RAS onpeaeneHbl B AaHHOM JOKYMEHTE NOCPEACTBOM CChINKM
Ha aMWHOKUCNOTHYIO nocnegosaTtensHocTb 6enka RAS WT. Takum obpasom, myTtauyum n
3ameHbl RAS onncaHbl B 4aHHOM AOKYMEHTE NOCPEACTBOM CChINTKM HA aMUHOKMCIOTHbIN
OCTaTOK, HaXOASALMINCS B KOHKPETHOM nonoxeHun B 6enke RAS WT, ¢ cneayowmm 3a
HAM HOMEPOM MOMOXEHNS C CNeayrolwuM 3a HAM aMUHOKUCMOTHbIM OCTaTKOM, Ha
KOTOPbIA TOT OCTaTOK Oblfl 3aMelleH NPU KOHKPETHOW MyTauum unu obcyxaaemon
3ameHe. AMUHOKMCNOTHasA nocnegosatenbHocTb RAS (Hanpumep, nentug RAS) moxeT
cogepXaTb MeHbLUE YeM BCE U3 aMMHOKUCIOTHbIX OCTaTKOB MOnHopasmepHoro 6enka
RAS WT. CooTBETCTBEHHO, NonoxeHue 12 onpegenseTcs B 4aHHOM JOKYMEHTE CCbINKON
Ha nonHopa3amepHbin 6enok RAS WT (a nmeHHo, nobyto us SEQ ID NO: 9-12), ncxogs mns
NpeanonoXeHus, 4YTto aKkTM4YEeCKOe MONOXEHNEe COOTBETCTBYWOLLEro ocTtatka B
KOHKPETHOM MpMMEpPE aMNHOKUCIIOTHOW nocnegosatenbHOCTU RAS MoxeT ObITb pasHbIM.
Korga nonoxeHus npeactaBnsaloT cobon Takme, kak onpegeneHo nobdon ns SEQ ID NO:
9-12, TepMnH «G12» OTHOCUTCS K TMUUMHY, OObIYHO HaxOAALEMYCsl B MOMOXEHUU 12
nobon n3 SEQ ID NO: 9-12, u «G12V» ykasblBaeT Ha TO, YTO MUUMH, OObIYHO
Haxoaawmncs B nonoxeHun 12 nwbon m3 SEQ ID NO: 9-12, 3amelyeH BanvHOM.
Hanpumep, Korga KOHKPETHbIA MPUMEP aMWHOKUCIOTHOW nocneposartenbHocTn RAS
npegcrasnseTr coboun, Hanpumep, TEYKLVVWGAGGVGKSALTIQLI (SEQ ID NO: 28)
(vnntoctpatmeHein nentug KRAS WT, COOTBETCTBYIOLWMA CMEXHBIM aMUHOKUCINOTHbIM

octatkam 2 - 24 SEQ ID NO: 9), «G12V» OTHOCUTCA K 3aMEHe NMOAYEPKHYTOro rmnynHa B
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SEQ ID NO: 28 BannHom, gaxe npu TOM, YTO (PakTUYECKUM MOSTOXKEHNEM NOAYEPKHYTOro
rnuyuHa B SEQ ID NO: 28 asngaetcsa 11.

Mpumepbl nonHopasmepHbix 6enkos RAS ¢ mytaumen G12V un3noxeHbl HWXKE B

Tabnuye 1.
Tabnvua 1
MyTaHTHbI nonHopa3smepHbin 6enok RAS | SEQ ID NO:
Bapunant A KRAS G12V 13
Bapnant B KRAS G12V 14
HRAS G12V 15
NRAS G12V 16

B opgHom BonnoweHun  un3obpeteHmss TCR  obnagaloT  aHTUreHHOW
cneynduYHoOCTbIO B OTHOWEHUN nentuga RAS ¢ mytayven G12V, onucaHHOW Bbiwe, rae
MyTaHTHbIM nentug RAS umeet nobyio AnvHy. B ogHOM BOMMOLEHUU MN306peTeHus
MyTaHTHbI nentug RAS nmeet nobyo AnvHy, NOAXOASALLYI0 ANS CBA3bIBAHUA C NoGou
n3 monekyn HLA Knacca |, onucaHHon B gaHHOM gokymeHTe. Hanpumep, TCR moxet
obnagaTtb aHTUreHHOWN CneundUYHOCTbLIO B OTHOWEHUN nentuaa RAS ¢ mytaymen G12V,
npuyem nentug RAS mmeet aAnuHy oT npumepHo 9 40 npumepHo 10 aMMHOKUCIOTHBIX
octatkoB. MyTtaHTHEIN nentng RAS moxeT cogepxaTb fobble  CMEXHble
aMMHOKUCIOTHBbIE OCTaTku MyTaHTHOro 6enka RAS, koTopble BknovaT mytaymio G12V.
B oagHom BonnoweHun un3obpeteHms TCR  moxetr obnagaTb  aHTUNEHHOW
cneymdnyHoOCTb0 B OTHOWEHUM nentnga RAS ¢ mytaymen G12V, npuyem MyTaHTHbIN
nentna RAS umeet gnuHy npumMepHO 9 aMMHOKMCNOTHBLIX OCTaTKoB Mnv npumepHo 10
aMMHOKUCIIOTHBIX OCTaTKoB. [1pyMepamm KOHKPETHbIX MNEenTUAOB, KaAblh C MyTaumewn
G12V, kotopble moryt pacnosHaBatbcd TCR G12V no wmsobpeteHnio, ssnsioTcs 9-
mepHbii nentng VVGAVGVGK (SEQ ID NO: 29) n 10-mepHbin nentng VVVGAVGVGK.

B opaHom BonnoweHun unsobpeteHns TCR no wun3obpeTteHnto  cnocobHbl
pacnosHaBaTtb MyTaHTHbIM RAS, npeseHTupyembin monekynon HLA Knacca |. B ces3u ¢
3tuM, TCR MOXeT BbI3blBaTb MMMYHHbIA OTBET MPU CBA3bIBAHUM C MyTaHTHbIM RAS B
koHTekcte monekynbl HLA Knacca |. TCR no usobpeteHuio MOryt cBs3blBaTbCA C
monekynon HLA Knacca | nommmo myTtaHTHoro RAS.

B ogHom BonnoweHun umnsobpeteHna monekyna HLA Knacca | npegcrasnser
cobon monekyny HLA-A. Monekyna HLA-A npeacraBnset coboun retepogumep Lenm a u
mukpornodynuHa 2. Llenbs a HLA-A moxeT koguposaTtbcsa reHom HLA-A. Mukporno6ynmH

B2 HekOBaneHTHO CBA3bIBAETCA C AOMeHamu anbdal, anbda2 n anbda3 uenn ansda ¢
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obpasoBaHuem komnnekca HLA-A. Monekyna HLA-A moxeT npeactasnstb cobon nobyto
monekyny HLA-A. B ogHom BonnoweHun unsobpeteHmss monekyna HLA Knacca |
npeacraenset cobon monekyny HLA-A11. Monekyna HLA-A11 MOXeT npeacrasnsaTb
cobon nobyto monekyny HLA-A11. MNpumepbl monekyn HLA-A11 moryT Bkmovatbs HLA-
A*11:01, HLA-A*11:.02, HLA-A*11:03 unn HLA-A*11:04, HO He OrpaHu4MBalOTCA UMWN.
MpeanoututensHo, monekyna HLA Knacca | npegcrasnsier cobon monekyny HLA-
A*11:01.

TCR no wu3obperteHnto moryt obecneuymsaTtb nwoboe ogHo wunu OGonee wu3
MHOXEeCTBa NPEVMMYLLECTB, B TOM YUCHE MPU IKCNPECCUN KNETKaMU, UCNOMb3yeMbIMU ANS
afAoONTUBHOIO KNEeToyHoro nepeHoca. MyTtaHTHbIN RAS akcnpeccupyeTcs pakoBbiMU
KneTkamu N He 3KCNPeCcCUpyeTCs HoOpMaribHbIMU, HEpPaKoBbIMU KneTkamu. bes npusaskn K
Kakon-nnbo KOHKPETHOW TEeopun Unv mMexaHuamy nonarawt, 4yto TCR no mnsobpereHuio
NPEMMYLLECTBEHHO HaueneHbl Ha AeCTPYKUMIO PakoBbIX KMETOK NpY MUHUMU3aLMU UNn
NCKIMIOYEHMN AECTPYKLUMU HOpPMarbHbIX, HEPaKOBbIX KMETOK, CHWKas, Takum obpasom,
Hanpuymep, B pesynbTaTe MUHUMWU3AUMW UM UCKIIOYEHUHA, TOKCUYHOCTb. Kpome Toro,
TCR no n3obpeteHnto MoryT, NPenMyLLECTBEHHO, YCMELUHO NEYUTb UMK NPEeAYNpexaaTb
MyTaHTHbIW RAS-NO3NTMBHbIE BMAblI paka, KOTOpble HE OTBE4YalT Ha Apyrue Tunbl
NeYeHns, TakMe Kak, Hanpumep, XUmMuoTepanus, XUpypruiyeckoe BMELLaTeNnbCTBO U
nyyesas Tepanus. RAS®'? mytaumm Haxopstcs cpean Hamboriee pacnpocTpaHeHHbIX
MyTaumn ropsiamx Touek, oBHapyYXEHHbIX NPU MHOMMX TuUnax paka. Hanpumep, mytauyus
KRAS G12V akcnpeccupyetcs y NpMMEPHO 27% n NpUMepHO 9% nauneHTOB C pakom
NOAXKENYAOUYHON >Kenesbl W KOMOpeKTanbHbIM pPakoM, COOTBETCTBEHHO. Kpome Toro,
yneHbl cemenctea RAS nmerot obuyyto mytaymio ropsyen Toukm G12 npu pasHbix TMnax
paka (Hanpumep, NRAS npu menaHome). Kpome toro, TCR no um3obpeteHuio moryT
obecrneunBaTb BbICOKOABMAHOE pacrnos3HaBaHne MyTaHTHOro RAS, koTopoe MOXeT
obecneunBaTb CNOCOBHOCTbL pacnos3HaBaTb HEMaHWUMYNMPOBAHHbIE OMyXONEBbIE KMNETKU
(Hanpumep, onyxoneBble KNEeTkW, KoTopble He obpabaTbiBanu nHtepdepoHom (IFN)-y, He
TpaHchUUMpoBanm BEKTOPOM, KOAMPYHOLMM OAHO unn oba u3 mytaHTHoro RAS u HLA-
A*11:01, B KOTOpblE HE BBOAUNM NOA4 AEWUCTBMEM MMNynbCoB nentug RAS ¢ mytayunen
G12V, vnn mnx kombuHauymo). Kpome Toro, annenb HLA-A*11:01 akcnpeccupyetcs y
npubnmanTensHo 14% un npubnuantensHo 9% noAer eBPONEOULHON pachl U NCMAHCKON
3THMYECKON MPUHAANEXXHOCTM, COOTBETCTBEHHO. Annenb HLA-A*11:01 akcnpeccupyetcs
y BNMOTb A0 NpuMepHO 45% noaen asmnaTtckon 3THUYecKon npuHagnexHoctn B CLUA.
CooteetctBeHHO, TCR no nsobpeTeHno MoryT yBenuumsartb YMCMO NaLUUEHTOB C PaKoM,
AOMNYLLEHHbIX K UMMYHOTEPanuK, C BKIIOYEHNEM TEX NAaLUNEHTOB, KOTOPbIE 3KCNPECCUMPYIOT

annens HLA-A*11:01, koTopble He MOryT ObiTb AOMYLWEHbl K WMMYHOTEpanuu ¢
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ucnonesosaHnem TCR, «koTopble pacnosHawoT RAS, npeseHTUpyemble Apyrumu
monekynamm MHC (ot anrn. major histocompatibility complex - rnaBHbIW kKomMnnekc
ructocoemectumoctn). Kpome Toro, TCR, nonunentuabl n 6enku no wmsobpeTteHuio
cogepXxar 4JenoBeyeckne amMUHOKUCHIOTHbIE MOCMNEeAOoBaTENbHOCTM, KOTOpble MOryT
CHMXXaTb PUCK OTTOPXKEHUS UMMYHHOW CUCTEMOW YerioBeka, B CPaBHEHUWU C, Hanpumep,
TCR, nonunentngamn wu ©Genkamu, cogepXawumMym MbIWNHBIE aMWHOKUCIOTHbIE
nocrneaoBaTenbHOCTH.

dpasa «aHTUreHHas cneynnyHOCTLY, B TOM BUAE, B KOTOPOM OHA MCMONb3YeTCs
B AaHHOM JOKyMeHTe, os3HaudaeT, 4yto TCR mMOXeT cneununyHo cBA3bIBaTbCA C U
WMMYHOMOrMYeckn pacnosHasatb MyTaHTHbIM RAS € BbICOKOM aBMAHOCTLIO. Hanpumep,
TCR MoOxHO cumtath oOnajalwlmm «aHTUIFEHHOMW CNEUMUYHOCTLIO» B OTHOLLUEHUM
myTaHTHoro RAS, ecrn oT npumepHo 1 x 10* pgo npumepHo 1 x 10° T-kneTok,
akcnpeccupytowmnx TCR, cekpeTupytloT no meHblen mepe npumepHo 200 nr/mn wunu
6onbwe (Hanpumep, 200 nr/mn nnn Gonbwe, 300 nr/mn vnu Gonbwe, 400 nr/mn unn
fonblie, 500 nr/mn unu 6onblie, 600 nr/mn uny 6onble, 700 nr/mn unu 6onblie, 1000
nr/mn iy 6onblue, 5000 nr/mn unu 6onbwe, 7000 nr/mn wunn 6onblue, 10000 nr/mn nnu
oonbwe, 20000 nr/mn unu 6onblue UNU AnanasoH, onpeaensiemMbin NodbiMKU ABYMS U3
npuBEAEHHbIX Bblwe 3Ha4eHun) IFN-y npy COBMECTHOM KyNbTUBMPOBAHMM C (@) aHTUreH-
HeraTtmeHbIMK, Monekyna HLA knacca |-no3utuBHbIMK KNeTkaMmu-MULLEHSIMW, B KOTOPbIE
nog AEWCTBMEM MMMYNbCOB BBOAWMM HU3KYKD KOHLEHTpauuio MyTaHTHoro nentmga RAS
(Hanpumep, ot npumepHo 0,05 Hr/mn go npumepHo 10 Hi/mn, 1 Hr/mn, 2 Hr/mn, 5 Hr/mn, 8
Hr/mn, 10 HI/MA, N guanasoH, onpeaensaembln NodbIMU ABYMS N3 NMPUBELEHHbIX BbiLLe
3HayeHun) unm (b) aHTureH-HeratusHbiMK, Monekyna HLA Knacca |-nosntuBHbIMMK
KNneTkamu-MULLEHAIMKW, B KOTOpPble BBOAWUNU  HYKNEOTUAHYH MNOCNeLoBaTeribHOCTb,
Kogupyowyto  MyTaHTHein  RAS, Takmm  obpasom, 4TOoObl  KNEeTKa-MULLEHb
akcnpeccuposana MmyTtaHTHbIn RAS. KneTkn, akcnpeccmpyowme TCR no nsobpeTtenunto,
MOryT Takke cekpetuposaTb IFN-y npy COBMECTHOM KynbTUMBUPOBaAHUM C aHTUreH-
HeraTuBHbIMK, Monekyna HLA Knacca |-no3uTUBHbIMU KNETKaMU-MULLEHAMW, B KOTOPbIE
noj AEWCTBMEM WMMYNbCOB BBOAMMM ©OoOnee BbICOKME KOHUEHTpauUM MYTaHTHOro
nentnaa RAS. Monekyna HLA Knacca | moxeT npeacrasnate cobon nobyo n3 monekyn
HLA Knacca |, onncaHHbIX B AaHHOM AOKYMeHTe (Hanpumep, monekyny HLA-A*11:01).

B «kauectBe anbTtepHaTuBbl wnu gononHutensHo TCR moxeT cuutartbea
obnajarowumM «aHTUreHHON cneyndUYHOCTBIO» B OTHOLLEHUM MyTaHTHOro RAS, ecnn T-
kneTkun, akcnpeccupyowme TCR, CekpeTUpytoT No MeHbLuen Mepe B ABa pasa bonblue
IFN-y npy COBMECTHOM KynbTUBWPOBAHWW C (@) aHTUreH-HeraTuBHbIMKW, Monekyna HLA

Knacca |-nO3UTMBHLIMU KNEeTKamu-MULLEHAMW, B KOTOpble noa AencTemem MMnNynbCoB
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BBOAMMM HU3KYIO KOHUEHTpauuio MyTaHTHoro nentmga RAS, wnm (b) aHTures-
HeraTuBHbIMK, Monekyna HLA Knacca |-no3uTUBHBbIMU KNETKaMU-MULLEHAMW, B KOTOpbIE
BBOAUMW HYKNEOTUAHYIO MOCNELOBaTENbHOCTb, KOAUPYIOLLYD MYyTaHTHbIN RAS, Takum
obpasom, 4TOObl KNeTka-MULLEHb 3KCrpeccupoBana MyTaHTHbIM RAS, B cpaBHeHWMM C
konunyectsom IFN-y, akcnpeccupyembiM oTpuuatenbHbiM KOHTponem. OTpuuarenbHbIn
KOHTPOIb MOXET npeacTtaBnatb cobon, Hanpumep, (i) T-kneTkn, akcnpeccupyowme TCR,
COBMECTHO KYNbTUBUPYEMbIE C (@) aHTUreH-HeraTuBHbIMK, mMonekyna HLA Knacca | -
NO3UTUBHLIMW KIETKaMU-MULLEHSIMW, B KOTOpPblE MOA AEWCTBMEM WMMYNbCOB BBOAMMU
Takyl0 >Xe€ KOHLEHTpauuio HepeneBaHTHOro nentuaa (Hanpumep, Kakoro-to Apyroro
nentTuaa € NOCrneaoBaTenbHOCTLIO, OTNMYHOW OT MyTaHTHoro nentuga RAS), wnn (b)
aHTuUreH-HeratueHbiMK, Monekyna HLA Knacca [-no3nTUBHbIMW KreTKamu-MULLEHAMMW, B
KOTOpblEe BBOAUNN HYKNEOTUAHYIO NOCNEeA0BaTENbHOCTb, KOAUPYIOLLYIO HEpeneBaHTHbIN
nentTua, Takum obpasom, 4TOObl KrNeTka-MULEHb JKCMpeccuMpoBana HepeneBaHTHbIN
nenTtug, nnm (ii) HeTpaHcayunpoBaHHble T-kneTkn (Hanpumep, npoucxogsawme ns PBMC
(ot aHrn. peripheral blood mononuclear cell - MOHOHykNeapHas kneTka nepugepruyeckon
KpoBW), KOoTOpble He akcnpeccupytoT TCR), COBMECTHO KynbTUBMpPYEMbIE C (a) aHTUreH-
HeraTuBHbIMK, Monekyna HLA Knacca |-no3MTMBHBIMU KNETKaMU-MULLEHSMW, B KOTOPbIE
nog AEWUCTBMEM WMMNYMbCOB BBOAMMM TaKyld € KOHLUEHTpauuio MyTaHTHOrO nentuaa
RAS, nnun (b) aHTureH-HeratuBHbiMKM, Monekyna HLA Knacca | -no3ntMBHbIMK KneTkamm-
MULUEHSIMW, B KOTOPbIE BBOAMMM HYKNEOTUAHYK NOCNEeLOBaTeNbHOCTb, KOAMPYHOLLYHO
MyTaHTHbIn RAS, Takum obpasom, 4ToObl B KMETKE-MULLEHW 3KCMpeccupoBancs
myTaHTHbIn RAS. Monekyna HLA Knacca |, akcnpeccupyemas KneTKkamm-MULLEHSMMN
oTpuyarensHoro koHTpons, Oyaet Tom xe monekynon HLA Knacca |, akcnpeccupyemon
KNneTkaMmu-MULLEHAIMKY, KOTOPbIE COBMECTHO KYNbTMBUPYIOT C aHanusupyembimm  T-
kneTtkamun. Monekyna HLA Knacca | moxeT npeacraBnate cobon nodyio 3 monekyn HLA
Knacca |, onucaHHblX B AaHHOM AOKymeHTe (Hanpumep, monekyny HLA-A*11:01).
Cekpeuus IFN-y MOXeT namepatbcs cnocobamm, U3BECTHbIMU B AaHHOW 06nacTu, Takumm
Kak, Hanpumep, TBepaodasHbii UMMYHOEPMEHTHbIM aHanu3 (ELISA - oT aHrn. enzyme-
linked immunosorbent assay).

B kadectBe anbTepHatMBbl unM gononHutensHo, TCR MoOxeT cuutatbes
obnajarowmnmM «aHTUreHHON CneundUYHOCTBIO» B OTHOLLEHUN MyTaHTHOro RAS, ecrnim no
MEHbLUEN Mepe B ABa pasa 6Oonblee uncno T-kneTok, 3kcnpeccupyrowmx TCR,
cekpetmpyeT IFN-y npu COBMECTHOM KynbTMBUPOBAHWW C (@) aHTUreH-HeraTUBHbIMU,
monekyna HLA Knacca |-no3uTMBHbIMUY KNeTKaMU-MULLIEHSIMA, B KOTOPbIE Noj AENCTBUEM
UMNYMbCOB BBOAWUIN HU3KYIO KOHLEHTpauuio MyTaHTHoro nentnga RAS, unu (b) aHTuren-

HeratmsHbiMK, Monekyna HLA Knacca |-no3nTUBHbIMU KNETKaMU-MULLEHAMW, B KOTOPbLIE
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BBOAWNWN HYKNEOTUAHYIO MOCNEeAOBaTENbHOCTb, KOAUPYIOLLYIO MYyTaHTHbIM RAS, Takum
obpa3om, 4YTOObl B KNETKe-MULLEHN 3KCMpeccupoBarcs MyTaHTHbI RAS, B cpaBHeHUM C
yncrnom T-KNeToK OTpuUAaTenbHOro KOHTPOns, koTopble cekpeTtupytoT IFN-y. Monekyna
HLA Knacca |, koHUeHTpaunsa nentnga n otpuuaTtenbHbIi KOHTPONb MOMYT NPeaCcTaBnAaTb
coboN TakMe, Kak OMMCaHO B AaHHOM [AOKYMEHTE B OTHOLUEHUMM APYrMX acneKkToB
n3obpeteHus. Yucno knetok, cekpetmpyrowmx IFN-y, moxeT 6bITb M3MepeHo crnocobamu,
N3BECTHbIMM B JaHHOW obrnacTtu, Takumu kak, Hanpumep, ELISPOT (ot anrn. Enzyme-
Linked ImmunoSpot - aHanuTuyeckun MeTos UMMYHO(PEPMEHTHbIX NATEH).

B kayectBe anbTepHaTuBbl unu gononHutensHo, TCR moxeT cuutarbca
obnajarowm «aHTUreHHOW cneyndUYHOCTBIO» B OTHOLLEHUN MyTaHTHoro RAS, ecnn T-
kneTkn, akcnpeccupyowme TCR, oCyLeCTBRSAOT NOBbLILLAIOLLYIO PErynsaymio 3KCrnpeccmm
oAgHoro wunu 6onee MapKepoB akTMBauuum T-KNEeTOK, Kak W3MEPEHO, Hanpumep,
NMOCPEACTBOM  MPOTOYHOW  LMTOMETPUM NOCME  CUMYNSLUMM  KNETKaMU-MULLEHAMN,
akcnpeccupyrowmuMmmn - MyTaHTHein  RAS. Tpumepbl MapkepoB aktmsBaumm  T-KNeTok
Bkntovaot 4-1BB, OX40, CD107a, CD69 #n UUTOKUHbI, KOTOPbIE MOABEPratTCs
MOBbILLAOLLEN PErynsaumMm npyu aHTUreHHOW CTUMynsuMm (Hanpumep, akTop Hekposa
onyxonu (TNF - ot anrn. tumor necrosis factor), uHtepnenkun (IL)-2 n .4.).

CornacHo ogHomy BonnoweHuto unsobpeteHua npegnoxeH TCR, coaepawymi
ABa nonunentuga (a MMEHHO NonMNenTUAHbIE Lenwn), Takne kak uenb anbda (o) TCR,
uene 6eta (B) TCR, uenb ramma (y) TCR, yenb genbta (8) TCR unu nx kombnHaymio.
Monuvnentngbl TCR no wu3obpeTeHnto Moryt cogepxaTtb nobyd aMMHOKUCIIOTHYHO
nocrneaoBaTenbHOCTb, Npu ycnosuun, 4to TCR obnagaeTt aHTUreHHon cneymdnYHOCTbLIO B
OTHOLLEHUN MyTaHTHOro RAS.

B ogHom BonnoweHun nsobpeteHns TCR cogepxuT ABe NOnMnenTUAHbIE Lenu,
Kaxgassh M3 KOTOPbIX  COAEPXUT  BapuabenbHylo  obmacTb,  CoaepKallyto
rmnepsapmabeneHyto obnacte (CDR - ot aHrn. complementarity determining region)1,
CDR2 n CDR3 TCR. B ogHom BonnoweHun mnsobpeteHns TCR coaepXut nepsyto
nonunenTuaHyro uenb, coaepxawyto CDR1, cogepxawylw  aMUHOKMUCMOTHYIO
nocneposarenbHocte SEQ ID NO: 1 (CDR1 uyenn o), CDR2, coaepxalyyto
aMUHOKNCIOTHY0 nocnegosatensHocTe SEQ ID NO: 2 (CDR2 uyemnm o) u CDRS,
cogepxallylo aMmMHOKMCOTHYO nocnegosatensHocTe SEQ ID NO: 3 (CDR3 uenu o), u
BTOPYIO NoOnuNenTuMaHyo uenb, cogepxawyro CDR1, copepxallylo aMUHOKMUCIOTHYIO
nocrnegosarenbHocte SEQ ID NO: 4 (CDR1 uyenn B), CDR2, cogepxawyro
amMuHOKNCIOTHY0 nocnegosarenbHocte SEQ ID NO: 5 (CDR2 uyernm B), n CDRS,
coaepxallyld aMmUHOKUCIIOTHYIO nocnegosatensHocTe SEQ ID NO: 6 (CDR3 uenn B). B

ceasn ¢ atum, TCR no un3obpeTeHnto MoxeT cogepxartb nobyio oaHy unum Gonee
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aMWHOKMCITOTHbIX MNOCNeA0BaTENbHOCTEN, BhIOPaHHbIX M3 rpynmnbl, cocTtosawen ns SEQ ID
NO:1-6. B ogHom BonnoweHun unsobpeteHns TCR cogepxut  cneayowme
aMUHOKNCIOTHbIE nocnegosatensHocTu: (a) Bce ua SEQ ID NO: 1-3, (b) Bce us SEQ ID
NO: 4-6 unu (c) Bce us SEQ ID NO: 1-6. B ocobeHHO npeanoYTUTENbHOM BOMMOLLEHUN
TCR copepxnitT amuHOKNCHOTHbIE nocnegosaTtensHocTn Bcex u3 SEQ ID NO: 1-6.

B opaHom BonnoweHun unsobpeteHns TCR  coaepuT  aMUHOKUCIIOTHYHO
nocriegosarenbHocTb BapuabenbHon obnactm TCR, cogepxawen CDR, M3noxeHHble
Bolwe. TCR MoxeT cojepxartb BapuabenbHyo o6nacTb, Hanpumep, 4YerioBeYecKyro
BapuabenbHyo obnactb Uenn o U 4enoseveckyo BapuabenbHyo obnacte uenun B. B
ceasm ¢ atum, TCR MoOxeT cogepxaTb  Cneaylowyrw  aMUHOKUCMOTHYIO
nocnegosarensHocTb: SEQ ID NO: 7 (BapmnabenbHas obnacte uenm o); SEQ ID NO: 8
(BapuabenbHasa obnactb yenu B); nnn obe n3 SEQ ID NO: 7 n 8. MNpegnoytutensHo, TCR
COAEPXKNT aMUHOKMCNOTHbIE nocnegosaTenbHocTn o6enx SEQ ID NO: 7 n 8.

TCR no n3obpeTeHnto MOryT AOMOMHUTENBHO CoAepXKaTb KOHCTaHTHYIO obnacTb
Lenu o N KOHCTaHTHyto obnactb uyenu . KoHCTaHTHas obnactb MOXET MPOUCXOAUTb U3
noboro noaxoaswero Buia, TakoOro Kak, Hanpumep, YenoBeK Mnu Mbiwb. B ogHom
ponnoweHnn mnsobpeteHms TCR AONONMHUTENBHO COAEpPXaT MbILWMHbLIE KOHCTAHTHbIE
obnacti yenu o 1  nnu Yenose4veckme KOHCTaHTHble obnactu uenu o 1 B. B Tom Buae, B
KOTOPOM OH WUCMOMb3yeTcss B AaHHOM [JOKYMEHTE, TEPMWH «MbILUMHBbIAY UMK
«4yenoBeyecknin», korga pedb nget o TCR mnm nobom komnoHeHTe TCR, onucaHHOM B
AAHHOM AOKyMeHTe (Hanpumep, runepsapuabenbHon obnactn (CDR), sapuabenbHoun
obnacTtun, KOHCTaHTHOM obnacTn, uenu anbda n/unu yenn 6eta), osHavaet TCR (unn ero
KOMMOHEHT), KOTOPbIM MPOUCXOAUT M3 MbIUM UMK YenoBeKka, COOTBETCTBEHHO, TO €CTb
TCR (MWnn ero KOMMOHEHT), KOTOPbIA MPOUCXOAMT U3 MbIM UM Yenoseka,
COOTBETCTBEHHO, @ MMEHHO TCR (Mnn ero KOMMOHEHT), KOTOPbIN MPOUCXOAUT U3 UMW,
OAHOBPEMEHHO, 3KCMPECCMPOBANCS MbILUMHOW T-KNETKOW MM YEnoBeYvYeCKon T-KneTkon,
COOTBETCTBEHHO.

CornacHo oaHOMY BOMMOWEHMIO U300peTeHns npeanoxeH xumepHein TCR,
cogepxawunm 4enoBedeckylo BapuabenbHylo o06nacTb M MbILWMHYKD  KOHCTaHTHYHO
obnactb, rae TCR obnagaet aHTUreHHOM cneyndUYHOCTBIO B OTHOLLEHUN YEMOBEYECKON
MYT@HTHOW aMWHOKUCIIOTHOW nocrnegoBarenbHocT RAS, npeseHTupyemon Monekynowu
HLA Knacca |. MbilumMHaa kKoHCTaHTHasa obnactb MoxeT obecneymBarb O4HO UNKU Bonee
npevmywlecTs. Hanpumep, MbIlWMHAs KOHCTaHTHas obnacTtb MOXET Ccokpawarb
owmnboyHoe cnapueaHne TCR no nsobpeteHnio ¢ aHaoreHHbiMn TCR kneTkn-xo3aunHa, B
koTopyto BBegeH TCR no nsobpeteHunio. B kayecTse anbTepHaTUBbl UMW AOMOMHUTENBHO,

MbILUMHAs KOHCTaHTHas obnacTtb MOXeT MoBbiWwaTh YpoBeHb 3kcrnpeccu TCR no
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n3obpeTeHunto, No cpasHeHNo ¢ Tem xe TCR ¢ yenoBeyeckon KOHCTaHTHOM obnacTblo.
XumepHein TCR MOXeT coaepkaTb aMUHOKMCIOTHYIO nocnegosarensHocte SEQ ID NO:
19 (MblwKWHas koOHCTaHTHas obnactb uenn o gukoro Tuna (WT)), SEQ ID NO: 20
(MblwKnHasa koHcTaHTHaa obnacte uenm B WT) unu obe SEQ ID NO: 19 u 20.
MpeanoyTuTensHo, TCR no n3obpeTeHnto COAEPXUT aMWHOKUCNOTHbIE
nocrnegosarensHocTn n SEQ ID NO: 19 n 20. XumepHeii TCR moxeT coaepxaTb nodyro
N3 MbILWMHbIX KOHCTaHTHbIX OBracTen, ONMCaHHbIX B 4aHHOM JOKYMEHTE, B COYETaHUN C
nobon n3 CDR obnacrten, kak onucaHoO B AaHHOM AOKYMEHTE B OTHOLUEHUN APYrnx
acriektoB un3obpeteHms. B aton ceasn, TCR MOXeT coaepxaTb aMUHOKUCMOTHbIE
nocrneposarensHocTu: (a) sce n3 SEQ ID NO: 1-3 u 19; (b) Bce ns SEQ ID NO: 4-6 n 20;
unu (c) sce n3 SEQ ID NO: 1-6 n 19-20. B gpyrom sonnoLweHnm n3obpeTeHns XmmepHbIu
TCR moxeT cogepxartb NMOOYI0 M3 MbILWMHBLIX KOHCTAHTHbIX OOnacren, OnucaHHbIX B
kombuHaumm ¢ nobon n3 BapuabenbHbix 06nacTen, ONMCaHHbIX B 4AHHOM AOKYMEHTE B
OTHOLUEHUN ApYrnx acnektoB msobpeteHus. B csasm ¢ atum, TCR moxeT copepxarb
cnegylowme aMnHOKUCIOTHbIE nocneaoBaTtenbHocTh: (i) o6e n3 SEQ ID NO: 7 u 19; (i)
o6e n3 SEQ ID NO: 8 n 20; unm (iii) Bce ns SEQ ID NO: 7-8 n 19-20.

B apyrom BonnoweHun wusobpeteHna TCR coaepXUT aMUHOKMCNOTHYHO(blE)
nocneaosarenbHocTb(n): SEQ ID NO: 23 (4enb 0 C MbILLMHOW KOHCTAHTHOM 06nacTbio
WT), SEQ ID NO: 24 (uenb B ¢ MbILLMHOW KOHCTaHTHOWM obnacTteto WT) unm o6e SEQ ID
NO: 23-24.

B ogHom BonnoweHun nsobpeteHns TCR cogepXmT 3ameLyeHHY KOHCTaHTHYHO
obnactb. B cBasm ¢ atmm, TCR MoOxeT coaepxaTb  aMUHOKMCMOTHYIO
nocnegosarenbHocTb Nboro n3a TCR, kak onucaHo B AaHHOM LOKYMEHTE, C OAHOW
ABYMS, TPEMSI UNN YETbIPbMSI aMUHOKUCMOTHLIMW 3aMEeHaMW B KOHCTaHTHOW obmnacTu
ogHon wnn obeux m3 uenm a mn B. MNpeanoytutenbHo, TCR COAEPKUT MbILLMHYIO
KOHCTaHTHYIO 0OnacTtb C OAHOW, ABYMS, TPEMSI UNU YETbIPbMSI aMWHOKUCIOTHBIMM
3aMeHaMM B MbILWUMHOW KOHCTaHTHOW obnactn ogHonm wunu obenx m3 uyenen o mn . B
ocobeHHO npegnoyTuTenbHOM BonnoweHun TCR COAEPXXUT MbILIMHYKO KOHCTaHTHYHO
obnactb C OAHOW, ABYMS, TPEMS MMM YETbIPbMS AMWHOKUCINOTHBIMWA 3aMeHaMn B
MbILUMHOW KOHCTaHTHOW obrnactu uenn o 1 O4HOM aMUHOKUCIIOTHON 3aMEHOW B MbILLUMHOW
KOHCTaHTHon obnactm uenm B. B HekoTopbix BonnoweHuax TCR, coaepxawme
3aMELLEHHYIO KOHCTaHTHYI 06nacTb, npenmyLecTBeHHO obecneumBatoT ogHO unu onee
N3 CreayroLero: MNoBbILLEHHbIA YPOBEHb pPacno3HaBaHWA MyTaHTHbIX RAS' muLieHen,
MOBBLILIEHHbIA YPOBEHb 3KCMPECCUM  KMETKOM-XO3SIMHOM, COKpaLeHHOe OoLmnboYHoe
cnapueaHme € 3HforeHHbiMm TCR n ycuneHHas npoTMBOOMNyXOrieBas akTUBHOCTb, MO

cpaBHeHuIo ¢ ncxoaHeim TCR, cogepawum He3aMeLLEHHYIO (VKA TUM) KOHCTaHTHYHO
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obnactb. B ofwem, 3amelleHHble aMWHOKUCIOTHbIE MOCNEA0BATENbHOCTU MbILLUUHbBIX
KOHCTaHTHbIX obnacten uenenm o n B TCR, SEQ ID NO: 17 n 18, COOTBETCTBEHHO,
COOTBETCTBYIOT BCEM WMU YacTAM HE3aMELUEHHbIX MbIMHBIX AMWHOKMUCIOTHbIX
nocneaoBatenbHOCTEN KOHCTaHTHbIX obnacten SEQ ID NO: 19 n 20, cOOTBETCTBEHHO,
npudem SEQ ID NO: 17 umeet ogHy, ABe, TP UMK YETbIPE aMUHOKUCIOTHBIE 3aMEHbI, NO
cpasHeHuio ¢ SEQ ID NO: 19 n SEQ ID NO: 18, umerowmm ofHY aMUHOKUCIOTHYIO
3ameHy, no cpasHeHnio ¢ SEQ ID NO: 20. B cBaA3n € 3TUM, COrnacHo BOMMOLEHNIO
nsobpetenna npeagnoxeH TCR, cogepxawumi cneayowme  amMUHOKUCMOTHbIE
nocrneposarensHocTu: (a) SEQ ID NO: 17 (koHcTaHTHaa obnacte uyenu o), rae (i) X B
nonoxeHun 48 npeacrasnaet cobon Thr nnm Cys; (i) X B nonoxeHuun 112 npeacrasnsaet
cobon Ser, Ala, Val, Leu, lle, Pro, Phe, Met nnn Trp; (ii) X B nonoxeHun 114
npeacraesnset cobon Met, Ala, Val, Leu, lle, Pro, Phe nnn Trp; n (iv) X B nonoxeHun 115
npeactasnsiet cobon Gly, Ala, Val, Leu, lle, Pro, Phe, Met unn Trp; (b) SEQ ID NO: 18
(koHCTaHTHasa obnacTtb uenu B), rae X B nonoxeHun 57 npegcrasnsaeTt cobon Ser vnu
Cys; nnn (c) obe SEQ ID NO: 17 n 18. B ogHom BonnowjeHnn unsobpeteHns TCR,
coaepxxawunn SEQ ID NO: 17, He cogepxut SEQ ID NO: 19 (He3ameLyeHHasa MbiluMHAs
KOHCTaHTHasa obnactb uyenu o). B ogHom BonnoweHnn nsobpetenHus TCR, coaepxalymm
SEQ ID NO: 18, He coaepxumTt SEQ ID NO: 20 (Hesamel eHHast MbllUMHAas KOHCTaHTHas
obnactb uenu B).

B ogHom BonnoweHun wusobpeteHna TCR coaepxuT uUenb o, COoAepKaLlyro
BapmabenbHyto 06nacTb M KOHCTaHTHYIO 06nacTb, 1 Lenb 3, coaepalyyto BapnabenbHyto
obnactb U KOHCTaHTHytO obnactb. B atom cesasn, TCR moxer cogepxaTb (a) uenb a,
coaepxallyld aMUHOKMCIOTHYHO nocnegosartenbHocte SEQ ID NO: 21, rge: () X B
nonoxeHunn 185 SEQ ID NO: 21 npeacrtasnsaet cobon Thr nnm Cys; (ii) X B NONoxeHuu
249 SEQ ID NO: 21 npeactaensieT cobon Ser, Ala, Val, Leu, lle, Pro, Phe, Met nnn Trp;
(iii) X B nonoxeHnn 251 SEQ ID NO: 21 npeacrasnset cobon Met, Ala, Val, Leu, lle, Pro,
Phe vnn Trp; n (iv) X B nonoxeHuun 252 SEQ ID NO: 21 npeactasnseT cobon Gly, Ala,
Val, Leu, lle, Pro, Phe, Met nnu Trp; (b) uenb B, coaepxallyto aMUHOKUCMNOTHYIO
nocneposatenbHocteb SEQ ID NO: 22, rae X B nonoxenHun 190 SEQ ID NO: 22
npegcrasnser cobon Ser mnn Cys; unm (c) obe (a) u (b). B ogHom BonnoweHun
nsobpetenHua TCR, cogepxawun SEQ ID NO: 21, He coaepxut SEQ ID NO: 23
(HesamelleHHas Uenb a). B ogHom BonnowleHun nsobpetenns TCR, cogepxawumn SEQ
ID NO: 22, He cogepxunTt SEQ ID NO: 24 (He3sameLyeHHas yenb ).

B oaHOM BoOMMoOWEHUM U300pETEHUs 3aMelleHHas KOHCTaHTHas obnacTb

BKITHOMAET LUCTEUNHOBbIE 3aMEHbl B KOHCTAHTHOW obnactyn ogHon nnm obenx uenen o u B
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c obecnevyeHnem uyucremH-samewjeHHoro TCR. [MpoTuBOnoCTaBneHHble LUUCTEUHbI B
uenax o n B obecneunsatoT SUCYNbPULHYIO CBA3b, KOTOpasi CBSA3bIBAET KOHCTaHTHbIE
obnactn yenen o n B 3ameweHHoro TCR apyr ¢ apyrom n kotopas otcytcteyeT B TCR,
cojepalemM HesaMelleHHble MbIlUMHbIE KOHCTaHTHble obnactu. B ceasm ¢ atum, TCR
MOXET NpeacTaBnaTb cobon uncrtenH-zameleHHeln TCR, B KOTOPOM OAuH mnn oba u3
HatmeHoro Thr B nonoxeHun 48 (Thr48) SEQ ID NO: 19 n HaTuBHOro Ser B NONOXEHWUU
57 (Ser57) SEQ ID NO: 20 moxeT(ryt) 6biTb 3ameryeH(bl) Cys. lNMpeanoytutensHo, u
HaTtmBHbIM Thr4d8 SEQ ID NO: 19 n HatuHbin Ser57 SEQ ID NO: 20 3ameryeHsl Cys.
Mpumepbl nocrneaoBaTenbHOCTEN KOHCTAHTHbIX obrnacten uucrtemH-3amelleHHblx TCR
nanoxeHol B Tabnuue 2. B ogHOM BOMNNOLWEHUN N30OPETEHNSA LNCTEUH-3aMELLEHHbIN
TCR coaepxur (i) SEQ ID NO: 17, (ii) SEQ ID NO: 18 vnnu (i) o6e SEQ ID NO: 17 n 18,
rae obe SEQ ID NO: 17 n 18 npegcrasnsioT coboun Takme, kak onpeaerneHo B Tabnuvuye 2.
LincrenH-zamewieHHble TCR  no  un3obpeTeHMio  MOryT  BKMOYaTb  3aMELLEHHYIO
KOHCTaHTHyt0 obnactb nomumo nwbon m3 CDR wnm BapmabenbHbix obnacren,
OMNCaHHbIX B JAHHOM JOKYMEHTE.

B ogHom BoOnnoweHnn u3obpeTeHus UUCTEMH-3aMeLleHHbIA, xumepHbin TCR
COAEPXUT MONMHOPa3MeEpPHYIO Lenb anbda U nonHopasmepHyto uenb O6eta. lMpumepbl
nocnegoBaTenbHOCTEN Lenen anbda n uenn 6eta UNCTEUH-3aMELLEHHOrO, XUMEPHOrO
TCR wu3noxeHbl B Tabnuye 2. B ogHom BonnoweHnn mnsobpeteHmna TCR coaepxunt (i)
SEQ ID NO: 21, (ii) SEQ ID NO: 22 nnwu (iii) o6e u3 SEQ ID NO: 21 n 22, rge SEQ ID NO:

21-22 npeacraBnaoT cobon Takme, kak onpegeneHo B Tadnuue 2.

Tabnuuya 2
SEQ ID NO: OnpeaeneHunsa «X»
SEQ ID NO: 17 X B nonoxeHun 48 npegcrasnseT cobon Cys,

(koHcTaHTHas  obnactb | X B nonoxeHun 112 npeacrasnset cobon Ser,
uenu o) X B nonoxeHun 114 npeacrasnset cobon Met, n

X B nonoxeHun 115 npegcrasnset cobon Gly.

SEQ ID NO: 18 X B nonoxeHun 57 npegcrasnset cobon Cys
(koHcTaHTHas  obnactb

Lenu f3)

SEQ ID NO: 21 X B nonoxeHun 185 npegcrasnset cobon Cys,
(Uenb o) X B nonoxexun 249 npeacrasnsaeT cobon Ser,

X B nonoxeHuun 251 npeacraensiet cobon Met, n

X B nonoxeHun 252 npepcrasnset cobon Gly.
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SEQ ID NO: OnpeaeneHunsa «X»
SEQ ID NO: 22 X B nonoxeHun 190 npegcrasnset cobon Cys
(Uenb )

B ogHOomM  BOMMOWEHWM  M300peTeHMs  3aMelleHHas  aMMHOKWUCIOTHas
nocneaoBaTenbHOCTb BKMIOYAET 3aMEHbl O4HOW, ABYX WM TPEX aMUMHOKUCIIOT B
TpaHcmembpaHHom (TM - oT aHrn. transmembrane) JOMEHe KOHCTaHTHOW oBnacTn o4HOW
unn obeux uyenenm a mn B rugpodobHon amwuHokucnoton ana obecneveHns TCR,
3aMEeLLEHHOro ruapodobHON aMUHOKUCIOTON (TakKe Ha3biBAEMOro B 4aHHOM [,0KYMEHTE
«LVL-mogncvumposaHHbim TCR»). 3ameHa(bl) rmgpodobHon amuHokmcrioton B TM
aomeHe TCR moxeT(ryT) yBenunumsatb rugpodobHocte TM gomeHa TCR, B cpaBHeHMU C
TCR, KOTOpbIN HE MMEET 3ameHbl(eH) rmapodobHon amuHokucnoTon B TM gomeHe. B
cBsa3n ¢ atmum, TCR npeacrasnsetr cobon LVL-moaudpumumposaHHbin TCR, B KOTOpOM
oAHa, ABe unu Tpu u3 HaTueHbIX Ser112, Met114 n Gly115 SEQ ID NO: 19 moxeT(ryT),
HesaBucumo, ObiTb 3amewjeHa(bl) Ala, Val, Leu, lle, Pro, Phe, Met wunu Trp;
npeanoytutensHo Leu, lle unn Val. MNpeanoytutenbHo, BCE TPU U3 HATMBHbIX Ser112,
Met114 n Gly115 SEQ ID NO: 19 moryT, He3aBucumo, ObiTb 3ameLleHbl Ala, Val, Leu, lle,
Pro, Phe, Met wnn Trp; npegnoututenbHo Leu, lle nnn Val. B ogHom BonnoweHun
nsobpetenusn LVL-mogucdmymposaHHbin TCR coaepxut (i) SEQ ID NO: 17, (ii) SEQ ID
NO: 18 unu (iii) o6e SEQ ID NO: 17 n 18, rae ob6e SEQ ID NO: 17 n 18 npegcrasnsitoT
cobon Takme, kak onpeageneHo B Tabnuuye 3. LVL-moaudumuymposaHHble TCR no
N300pPETEHUIO MOTYT BKMIOYATb 3aMELLEHHbIE KOHCTaHTHble 06nactu noMmMmMo niobbix U3
CDR wnnu BapunabenbHbix obnacten, onMcaHHbIX B 4aHHOM AOKYMEHTE.

B ogHom BonnoweHun mnsobpetenns LVL-mogudpumymposarHbin TCR cogepxut
MorfHOpasMepHyto LUenb anba u  nomnHopasmepHyrww UuUenb ©Oeta. [pumepsl
nocregosarenbHocTen uenn anbda m uenn Geta LVL-moaudumymposaHHoro TCR
nanoxeHol B Tabnuue 3. B ogHoM BonnoweHun nsobpeteHnsa LVL-moandmympoBaHHbIn
TCR copepxwur (i) SEQ ID NO: 21, (ii) SEQ ID NO: 22 nnm (jii) o6e n3 SEQ ID NO: 21 un

22, roe SEQ ID NO: 21-22 npeactasnstoT cobon Takme, kak onpegeneHo B Tabnuue 3.

Tabnnya 3
SEQ ID NO: OnpeaeneHunsa «X»
SEQ ID NO: 17 X B nonoxeHuun 48 npeacrasnset cobon Thr;
(koHCTaHTHas X B nonoxeHuun 112 npeacrasnset cobon Ser, Ala, Val, Leu, lle,
obnacTb uenu o) Pro, Phe, Met unu Trp;
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SEQ ID NO:

OnpeaeneHunsa «X»

npeanoYTUTENLHO rae X B nonoxeHun 112 npeacraenseT cobon
Leu, lle unn Val;

0COBEHHO NPeAnoOYTUTENBHO rae X B nonoxeHmn 112
npeacrasnseT cobon Leu;

X B nonoxeHuun 114 npeacraenset cobon Met, Ala, Val, Leu, lle,
Pro, Phe unu Trp;

npeanoYTUTENLHO rae X B nonoxeHun 114 npeacraenset coboun
Leu, lle unun Val;

0COBEHHO NPeAnoYTUTENBHO rae X B nonoxexHun 114
npeacraenset cobon lle; n

X B nonoxeHuun 115 npeacrasnset cobon Gly, Ala, Val, Leu, lle,
Pro, Phe, Met unu Trp;

npeanoYTUTENbLHO rae X B nonoxeHunn 115 npegcraesnset cobomn
Leu, lle nnn Val;

0COBEHHO NpeanoYTUTENbHO rae X B nonoxeHun 115
npeacrasnsaeT cobon Val;

rae SEQ ID NO: 17 He coaepxut SEQ ID NO: 19

(He3ameLleHHasa KoHCTaHTHas obnacTb Uenu anbda)

SEQ ID NO: 18
(kOHCTaHTHasa

obnactb uenu B)

X B nonoxeHun 57 npeacrasnsaeT cobon Ser

SEQ ID NO: 21

(uenb )

X B nonoxeHuun 185 npeacraenset cobon Thr;

X B nonoxeHuun 249 npeacrasnset cobon Ser, Ala, Val, Leu, lle,
Pro, Phe, Met nnu Trp;

nNpeanoYTUTENBHO rae X B NonoxeHun 243 npeacraenseT cobon
Leu, lle unn Val;

0COBEHHO NpeanoYTUTENBHO rae X B NonoxeHun 243
npeacrasnseT cobon Leu;

X B nonoxeHuun 251 npeacraenset cobon Met, Ala, Val, Leu, lle,
Pro, Phe unu Trp;

nNpeanoYTUTENLHO rae X B NonoxeHun 245 npeacraenseT cobon
Leu, lle unn Val;

0COBEHHO NPeanoYTUTENBHO rae X B NONOXeHUN 245

npeacrasnsaeT cobon lle; n
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SEQ ID NO: OnpeaeneHunsa «X»

X B nonoxeHuun 252 npeacrasnset cobon Gly, Ala, Val, Leu, lle,

Pro, Phe, Met nnu Trp;

NpPeanoYTUTENLHO rae X B NONOXeHUn 246 npeacrasnseT coboun
Leu, lle unn Val;

0COBEHHO NPeANOYTUTENBHO rae X B NONOXEHUN 246
npeacrasnset cobon Val,

rae SEQ ID NO: 21 He cogepxut SEQ ID NO: 23

(He3amelLeHHas Uenb anbda)

SEQ ID NO: 22 X B nonoxeHun 190 npegcrasnseT cobon Ser

(uens B)

B ogHom BoOMmnoweHuM  M3obpeTeHus  3amelleHHas  aMMHOKMUCIOTHas
nocneaoBaTenbHOCTb BKMIOYAET LUUCTENHOBbLIE 3aMEHbl B KOHCTaHTHON 06nacTn O4HON 13
unn obemx uUenen o U B B KOMOMHaUMM C 3ameHon(amn) OAHOW, ABYX WNN Tpex
aMMHOKNCIOT B TpaHcmembpaHHoM (TM) gOMeHe KOHCTaHTHOW o6nactv O4HOW U3 Unu
obeux uenerm o 1 B Ha rMAPOPOOHYHD aMUHOKMUCNOTY (Takke Has3blBAEMbI B 4aHHOM
AOKYMEHTE «UUCTENH-3ameLLeHHbIM, LVL-mogncduymposaHHbim TCRy»). B cBs3n ¢ aTum,
TCR npeacrasnseT cobon UMCTenH-3aMeLLeHHbIn, LVL-MoandnympoBaHHbIA, XMMEPHbIN
TCR, B KOTOPOM HaTUBHbIA aMMHOKUCNOTHBIM ocTaTok Thr4d8 SEQ ID NO: 19 3amelrlyeH
Cys; oauH, aBa 1N TPU HaTUBHbIX aMUHOKUCIIOTHbIX ocTaTka Ser112, Met114 n Gly115
SEQ ID NO: 19, HeszaBucumo, 3amerleHbl Ala, Val, Leu, lle, Pro, Phe, Met unu Trp;
npeanouTuTensHO Leu, lle unn Val; n HaTMBHbIN aMUHOKUCTIOTHbIN ocTaTok Ser57 SEQ ID
NO: 20 3amewieH Cys. lNMpeagnoytutenbHo, BCce Tpyn HatuBHbIX Ser112, Met114 n Gly115
SEQ ID NO: 19 moryT, HesaBucmumo, ObiTb 3amelleHbl Ala, Val, Leu, lle, Pro, Phe, Met
unn Trp; npegnodtutencHo Leu, lle nnu Val. B ogHom BonnoweHnn n3obpeTeHus
UncTeunn-sameLyeHHbin LVL-mognduymposanHein TCR cogepxut (i) SEQ ID NO: 17, (ii)
SEQ ID NO: 18 wnn (iii) o6e SEQ ID NO: 17 n 18, rae o6e SEQ ID NO: 17 n 18
npeactaesnalnT cobon Takue, kak onpegeneHo B Tabnuue 4. LinctenH-sameryeHHole, LVL-
mMoanduympoBaHHbie TCR no n3o6peTeHnto MOryT BKMNOYaTh 3aMELLEHHYHO KOHCTaHTHYHO
obnactb nomumo nobor ns CDR mnnn BapuabenbHbix 06nacTen, OnUCaHHbIX B 4AaHHOM
AOKYMEHTE.

B ogHom BonnoweHun uyucteuH-sameweHHbin, LVL-mognduymposanHein TCR
COAEPXKUT MONTHOPAa3MEPHYO Lenb anbda M nonHopasmepHyro uenb 6eta. B ogHoMm

BOMMOLWEHNN N300peTeHns UUCTEeUH-3amelyeHHbin, LVL-moaudumymposaHHein TCR
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copepxut (i) SEQ ID NO: 21, (ii) SEQ ID NO: 22 nnn (iii) o6e n3 SEQ ID NO: 21 n 22, rge

SEQ ID NO: 21-22 npeacrasnstoT cobon Takue, kak onpegerneHo B Tabnuue 4.

Tabnuya 4

SEQ ID NO: OnpegeneHunsa «X»

SEQ ID NO: 17 | X B nonoxeHun 48 npegcrasnset cobon Cys;

(koHCTaHTHas X B nonoxeHmn 112 npeacrasnsiet cobon Ser, Ala, Val, Leu,

obnactb uenu o) lle, Pro, Phe, Met unun Trp;
npeanoYTUTENbHO rae X B nonoxeHun 112 npeacrasnser
cobon Leu, lle unu Val;
OCODEHHO npeanodTUTENBHO rae X B nonoxeHun 112
npeacrasnseT cobon Leu;
X B nonoxeHun 114 npeacrasnsaet cobon Met, Ala, Val, Leu,
lle, Pro, Phe unun Trp;
npeanouTUTENBHO rae X B nonoxeHun 114 npeacrasnsaet
cobon Leu, lle nnm Val,
ocobeHHO  npeanoyTuTensHo X B nonoxeHun 114
npeacraesnsaeT cobon lle; n
X B nonoxerHnn 115 npepcrasnsaet cobon Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;
npeanouTuTenbHO rae X B nonoxennn 115 npepcraensier
cobon Leu, lle nnn Val; n ocobeHHO npeanoyTUTENBLHO rae X B
nonoxexHun 115 npeacraensaeTt cobon Val,
rae SEQ ID NO: 17 ogHOBPEMEHHO HE COAEPXKUT BCE U3 Ser B
nonoxennn 112, Met B nonoxenun 114 n Gly B nonoxeHun
115.

SEQ ID NO: 18| X B nonoxeHun 57 npegcrasnseT cobon Cys

(kOHCTaHTHasa

obnactb uenu B)

SEQ ID NO: 21

(uenb )

X B nonoxeHun 185 npegcrasnset cobon Cys;

X B nonoxeHun 249 npeacrtasnsieT cobon Ser, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;

NPeANOYTUTENBHO rae X B MONOXEHUN 243 npeacTaBnseT
cobon Leu, lle unu Val;

OCODEHHO npPeanoyYTUTENBHO rae X B MNONOXeHMM 243
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SEQ ID NO: OnpeaeneHunsa «X»

npeacrasnseT cobon Leu;

X B nonoxeHun 251 npeacrasnset cobon Met, Ala, Val, Leu,
lle, Pro, Phe vinun Trp;

NpPeAnoYTUTENbHO rae X B MNOMOXeHUN 245 npeacrasnser
cobon Leu, lle nnu Val;

OCOOEHHO npPeanoYTUTENBHO rae X B NOnoXxeHun 245
npeacraenset cobon lle; n

X B nonoxeHunn 252 npeacraesnsaet cobon Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;

NpPeanoYTUTENbHO rae X B MONOXEHUN 246 npeacTasnseT
cobon Leu, lle nnn Val; n ocobeHHO npeanoyTUTENbHO rae X B
nonoxeHunn 246 npeacrasnset cobon Val,

roe SEQ ID NO: 21 ogHOBpEeMEHHO He COAEPXKUT BCe U3 Ser B
nonoxeHun 249, Met B nonoxeHun 251 n Gly B nonoxeHuu
252.

SEQ ID NO: 22 (yenb | X B nonoxeHun 190 npegcrasnseT cobon Cys

B)

Takke cormacHO BOMMOLWEHUIO  UN30OpPETeHMs MNpPeanoXeH nonuMnenTua,
cogepXxawun  pyHKUMoHanbHyt0 4actb Jtoboro u3 TCR, oOnuCaHHbIX B AaHHOM
AOKYMEHTe. TepMuH «nonunenTug», B TOM BUAE, B KOTOPOM OH MCMOMb3yeTCs B JaHHOM
AOKYMEHTE, BKMNOYaeT Onuronentuabl U OTHOCUTCS K OAHOW LEnuM amMMHOKUCIOT,
CO€AMHEHHbIX 0gHOM unmn 6onee NenTUAHbIMA CBA3SMMN.

B oTHOWweHun nonmnentniosB No M306peTeHnto, PYHKUMOHaNbHAs YacTb MOXET
npeacraensatb cobon nobyo 4acTb, coaepkaljytd CMeXHble amuHokmcnotbl TCR,
4YacTblO KOTOPOro OHa ABMSIETCS, NPU YCNOBUN, YTO (PYHKLMOHANbHasa YacTb cneynduyHo
cBA3biBaeTCA C MyTaHTHbIM RAS. TepMuH  «@yHKUMOHANbHas 4YacTb», nNpu
ncnonb3oBaHum B oTHoweHnn TCR, oTHocuTca k nobon yactn unu gparmenty TCR no
n306peTeHnto, Yyactb MUnnM parMeHT KOTOPOro COXpaHsieT BMOMOrMYecKyro akTUBHOCTb
TCR, vacTtblo koToporo oHa sBnsaetca (ucxogHbln TCR). PyHKUMOHanbHbIE 4YacTu
oxsaTbiBaloT, Hanpumep, Te 4actm TCR, KOTOpble COXPaHAT CnocobHOCTb K
cneyndnyHOMy CBSA3bIBAHUIO C MyTaHTHbIM RAS (Hanpumep, B KOHTEKCTE MONEKynbl
HLA-A*11:01) unn BbISBMAEHMIO, NEYEHUIO UMW NPEAYNPEXAEHUIO paka, B MOXOXEN
CTEMNEHN, B TAKOW e CTENEHN Unn B BONbLUEN CTENEHN, B CPaBHEHUM C ncxogHeim TCR. B

OTHoWweHUN mncxogHoro TCR, dyHKYMOHanbHas 4YacTb MOXET coaepXaTtb, Hanpumep,
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npumepHo 10%, npumepHo 25%, npumepHo 30%, npumepHo 50%, npumepHo 70%,
npumepHo 80%, npumepHo 90%, npumepHo 95% nnu 6onbLue ncxogHoro TCR.

dDyHKUMOHanNbHas 4acTb MOXET COAEpXaTb AOMONMHUTENbHbIE aMWHOKUCIOTHI Ha
N- wunm C-kOHUEe p[aHHOM 4Yactu unum Ha oboux KOHUaX, r4e AOMOfHUTEMbHbIE
aMUHOKUCIIOTBI  HE  OOHapyXuMBaltTCs B aAMWHOKWUCIOTHOW  MOCNefoBaTeNbHOCTU
ncxogHoro TCR. >KenatenbHo, YTOObl  AONOMHUTENbHbIE  AMWHOKUCMNOTbI  HE
npenarcreoBany  Guonormdyeckon  OYHKUMM  DYHKUMOHANbHOW  4acTW,  Harnpumep,
cneynduyHoMy CBA3bIBAHMIO C MyTaHTHbIM RAS; wn/wvnn obnagaHuo crnocoBHOCTbIO
BbISBNATbL pak, NneunuTb unu npegynpexaarte pak u T.4. bonee xenarenbHo, 4TOObI
AOMONHUTENbHbIE aMUHOKMCINOThI YCUnmMBany 61Monorn4eckyro akTMBHOCTb, NO CPaBHEHUIO
¢ Bruonornyeckom akTUBHOCTLIO UcxogHoro TCR.

MonunenTna MOXeT coaepkaTb (PYHKLUMOHANbHYO 4YacTb OAHOM U3 unm obeunx
uenen o n B TCR no n3obpeTeHnto, Takylo kak yHKLMOHanbHas 4yacTb, cojepallas
oaHy unu 6onee n3 CDR1, CDR2 n CDR3 BapunabenbHon(bix) obnactu(en) uenu o n/unm
uyenum B TCR no nsobpeteHnio. B ogHOM BONMOLEHUN M300pETEHNS NONUNENTUL MOXET
coaepatb aMUMHOKUCNoTHY0 nocneagosatensHoctb SEQ ID NO: 1 (CDR1 uenu o), SEQ
ID NO: 2 (CDR2 yenu o), SEQ ID NO: 3 (CDR3 uenun a), SEQ ID NO: 4 (CDR1 uenn B),
SEQ ID NO: 5 (CDR2 uenu B), SEQ ID NO: 6 (CDR3 yenu ) unu nx komémnHauymio.

B cBsA3M ¢ 3aTUmM, nonunenTua no U3oOpeTeHnto MOXET coaepkaTtb Nobyio OaHY
unn 6onee aMmMHOKUCNOTHbIX NOCNEeLOBaTENBHOCTEN, BbIOPAHHbLIX U3 PyMnbl, COCTOSILLEN
n3 SEQ ID NO: 1-6. B ogHom BonnoweHnn mnsobpeteHmna TCR cogepxuT cneayowme
aMMHOKNCIOTHbIE nocrneaosartenbHocTh: (a) Bce ns SEQ ID NO: 1-3, (b) Bce n3 SEQ ID
NO: 4-6 unu (c) Bce n3 SEQ ID NO: 1-6. B npeanoytuTensHOM BOMNMOLEHMM NONUNENTUA
COAEPXUT aMNHOKMCIOTHbIE nocnegosaTenbHocTn Bcex SEQ ID NO: 1-6.

B oaHOM BOMMOWEHUN WN30OPETEHUS MONUMNENTUA MO W30OPETEHUIO MOXET
copepxatb, Hanpumep, BapuabenbHyto obnacte TCR no usobpeteHuto, cogepxaiyyro
komOmHaynio CDR obnacten, nanoXeHHbIX Bbiwe. B ¢BA3M ¢ 3TUM, NONMMNENTUE MOXET
cojepxaTb aMUHOKUCIOTHY nocnegosatencHocTh (i) SEQ ID NO: 7 (BapuabenbHas
obnactb yenu a), (i) SEQ ID NO: 8 (BapmnabenbHas obnacte yenu B) unu (iii) o6e SEQ ID
NO: 7 wn 8. [llpeanodtutenpHO, MOAUMNENTWL COAEPXKUT  AMUHOKUCMOTHLIE
nocneaosarenbHocT obenx SEQ ID NO: 7 n 8.

B oaHOM BOMMOWEHUN WN30OPETEHUSS MONUMNENTUA MO W30OPETEHUIO MOXET
LAOMOMHUTENBHO CoAepaTb KOHCTaHTHYO obnacte TCR no n3obpeTeHuto, N3MNOXEHHYO
BbilLE. B 3TOM OTHOLLEHUWN MONUMNENTUA MOXET LOMONMHUTENBHO COAEPXKATb CMEAYIOLLYIO

aMVHOKNCIIOTHYIO nocnegosateneHocTb: SEQ ID NO: 19 (MbllMHaa KOHCTaHTHas
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obnactb WT yenu o), SEQ ID NO: 20 (MblumnHas koHcTaHTHas obnacte WT yenu B), SEQ
ID NO: 17 (3ameljeHHas MbllMHas KOHCTaHTHasa obnacte uenn o), SEQ ID NO: 18
(3ameLyeHHas MbllWMHAsA KOHCTaHTHas obnacte uenu B), obe SEQ ID NO: 19 n 20 nnm
o6e SEQ ID NO: 17 n 18. [lpeanoytutensHO, NONUNENTUS AOMNONHUTENBHO COLEPXUT
aMUHOKUCIOTHbIE nocneaoBaTtensHocTh obenx 3 SEQ ID NO: 19 u 20 nnn obeunx ms
SEQ ID NO: 17 n 18 B kombuHayum ¢ nobeimm n3 CDR obnacten nnn sapmabernbHbiX
obnacrter, OMUCaHHbIX B JaHHOM [OKYMEHTE, B OTHOLUEHUN APYrUX acnekToB
n3obpeTeHus.

B ogHOM BONMOLEHUN N30BpEeTEHUA NONMNENTUA, COAEPXKMUT: (2) aMUHOKNCIIOTHYHO
nocnegosarenbHocte SEQ ID NO: 17, rge: (i) X B nonoxeHun 48 SEQ ID NO: 17
npegcrasnseT cobon Thr unu Cys; (ii) X B nonoxeHuun 112 SEQ ID NO: 17 npeacrasnsaet
cobon Ser, Ala, Val, Leu, lle, Pro, Phe, Met unu Trp; (iii) X B nonoxenun 114 SEQ ID NO:
17 npegcraesnseT cobon Met, Ala, Val, Leu, lle, Pro, Phe nnm Trp; n (iv) X B nonoxeHun
115 SEQ ID NO: 17 npeacrasnsiet cobon Gly, Ala, Val, Leu, lle, Pro, Phe, Met unu Trp;
(b) amuHokmncnoTHyto nocnegosatensHocTb SEQ ID NO: 18, rge X B nonoxeHun 57 SEQ
ID NO: 18 npeacrasnger cobon Ser wmnm Cys; unu (c) obe (a) n (b). B ogHom
BOMMOLWEeHnn mnsobpeteHmn ogHa mnm obe u3 SEQ ID NO: 17 m 18 nonunentnga
npeacTaBnaloT cobon Takme, kak onpeaeneHo B nodon ns Tabnuy 2-4.

B oaHOM BOMMOWEHUN WN30OPETEHNs MONUMNENTUA MO U30OPETEHUIO MOXET
coaepxatb NonHyt AnvHy uenm o mnn B TCR, onucaHHOro B gaHHOM AoOkymeHTe. B
CBSI3W C 3TUM, NONUMNENTWA MO WU30OPETEHUID MOXET CcoaepXaTb aMUHOKMCMOTHYIO
nocnegosarensHocT SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24,
o6e SEQ ID NO: 21 n 22 unu o6e SEQ ID NO: 23 n 24. MNpeanoyTutensHO, NONUNenTna
COAEPXUT aMMHOKUCMOTHbIE nocnegosartensHocTn ob6emx n3 SEQ ID NO: 21 v 22 nnu
o6eunx n3 SEQ ID NO: 23 n 24.

B ogHOM BONMOLLEHUN M30BpETEHUS NONMNENTUA, COAEPXKNT: (2) aMUHOKNCIOTHYHO
nocnegosarenbHocte SEQ ID NO: 21, rge: (i) X B nonoxennn 185 SEQ ID NO: 21
npegcrasnseT cobon Thr unu Cys; (ii) X B nonoxeHuun 249 SEQ ID NO: 21 npeacrasnset
cobon Ser, Ala, Val, Leu, lle, Pro, Phe, Met unu Trp; (iii) X B nonoxeHun 251 SEQ ID NO:
21 npeactasnseT cobon Met, Ala, Val, Leu, lle, Pro, Phe unu Trp; u (iv) X B NONOXeHWUM
252 SEQ ID NO: 21 npeacrtasnsieT cobon Gly, Ala, Val, Leu, lle, Pro, Phe, Met unun Trp;
(b) amuHokmcnoTHyto nocnegosatenbHocTe SEQ ID NO: 22, rae X B nonoxerun 190 SEQ
ID NO: 22 npeacrtaensetr cobon Ser mnm Cys; unu (c) obe (a) u (b). B ogHOm
BonnoweHnn nsobpeterHns nobdasa ogHa nnmn 6onee n3 SEQ ID NO: 21-22 nonunentnga

npeacraesnsaloT cobon Takme, kak onpegeneHo B nodon ns Tabnuy 2-4.
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CornacHo BONMOLWIEHUIO M300pEeTEeHNss AOMOMHUTENbHO npeanoxeH ©Oenok,
COAEpXKaLyUA MO MEHbLUEW Mepe OAWH W3 MONMUMNENTUAOB, OMUCAHHbLIX B AAHHOM
AOKymMeHTe. og TepMuHOM «B6enok» MoApasyMeBaeTCsl MOMeKkyna, coaepallasi oaHy
unn 6onee NONUNENTUAHbIX LENEN.

B oaHom BonnoweHun 6Genok no U300PETEHUO MOXET cogepaTb MNepByto
NONMNENTUAHYIO LEnb, COAEPXaLlyld aMWHOKUCMOTHbIE nocnegosartenbHoctn SEQ ID
NO: 1-3, wn BTOpyl NONUMNENTUAHYIO LEMNb, COAEPXALLYIO aMWHOKUCITOTHYIO
nocneaosatensHocTb SEQ ID NO: 4-6.

B aApyrom BonnoweHun wusobpeteHns 6enok MOXEeT cojepXaTb MepByto
NONMNENTUAHYIO Lenb, COAEPXaLlyld aMWHOKUCMOTHbIE nocnegosartensHoctn SEQ ID
NO: 7, wn BTOpylO MNOMUMNENTUAHYIO LEnb, COAEPXaLyld aMWHOKUCMOTHbIE
nocneposarenbHoct SEQ ID NO: 8.

Benok no un3obpeTeHnMio MOXET AOMOMHUTENbHO cogepxatb nobyo U3
KOHCTaHTHbIX ObnacTten, OMNWCaHHbIX B JAHHOM JAOKYMEHTE, B OTHOLUEHUW APYrnx
acnektoB usobpeteHus. B cBA3M C 3TMM, B O4HOM BOMMOLUEHUN M30OpeTeHus nepsas
nonuvnenTugHas uUenb  MOXET  AOMOMHUTENbHO  cogepaTtb  aMUHOKUCIOTHYIO
nocneposarenbHocte SEQ ID NO: 17 un BTOpasa nonunentvaHas LuUenb MOXET
JOMNOITHUTENBHO COoAEpXaTb aMUHOKUCIIOTHYIO nocnegoBatensHocTb SEQ ID NO: 18. B
OAHOM BOMIIOLLEHUUN N300pEeTEHNA NepBas NONUNENTULHasA Lenb MOXET AOMNOMNHUTENBHO
coaepxaTb aMWHOKMUCNOTHYIO nocnegosaTtensHocTe SEQ ID NO: 19 u BTOpas
nonuvnenTugHass uUenb  MOXET  AOMOMHUTENbHO  CogepaTb  aMUHOKUCIOTHYIO
nocneposarensHocTb SEQ ID NO: 20.

B ogHom BonnoweHunm wu3obpeteHust Oenok  coaepxut:  (a) nNepByto
NONMNENTUAHYIO LenNb, COAEPXKaLLyld aMUHOKUCIOTHYHO nocnegosartenbHocTe SEQ ID
NO: 17, rge: (i) X B nonoxeHun 48 SEQ ID NO: 17 npeacrasnset coboun Thr unu Cys; (ii)
X B nonoxeHun 112 SEQ ID NO: 17 npeacrasnsaet cobon Ser, Ala, Val, Leu, lle, Pro,
Phe, Met unun Trp; (iii) X B nonoxeHnn 114 SEQ ID NO: 17 npeactasnsieT cobon Met, Ala,
Val, Leu, lle, Pro, Phe unun Trp; n (iv) X B nonoxeHun 115 SEQ ID NO: 17 npeacrasnset
cobon Gly, Ala, Val, Leu, lle, Pro, Phe, Met unn Trp; (b) BTOPYO NONMNENTULHYIO LEMb,
codepxallyld aMUHOKUCIOTHYK nocneposatensHocte SEQ ID NO: 18, rae X B
nonoxeHun 57 SEQ ID NO: 18 npegcrasnset cobon Ser nnm Cys; unum (c) obe (a) u (b).
B oaHom BonnoweHun mnsobpeteHns ogHa m3 unm obe SEQ ID NO: 17 n 18 Genka
npeactaesnsaloT cobon Takme, kak onpeaeneHo B nodon ns Tabnuy 2-4.

B kauyectBe anbTepHaTUBbl WUNW AOMOMHUTENBHO, OEMNOK MO  BOMMOLLEHMIO
n300peTeHnss MOXET coaepxatb (a) MepBy MONMUMNENTUAHYK LUEMb, COAEPXKaLlyto

aMMHOKNCIOTHY0 nocnegosatensHocTb SEQ ID NO: 21, rae: (i) X B nonoxerun 185 SEQ
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ID NO: 21 npeactasnset cobon Thr unu Cys; (i) X B nonoxexHnn 249 SEQ ID NO: 21
npeacraesnseTt cobon Ser, Ala, Val, Leu, lle, Pro, Phe, Met unu Trp; (iii) X B nonoxeHun
251 SEQ ID NO: 21 npeactasnsaet cobon Met, Ala, Val, Leu, lle, Pro, Phe nnn Trp; n (iv)
X B nonoxeHnn 252 SEQ ID NO: 21 npegcrasnsieT cobon Gly, Ala, Val, Leu, lle, Pro,
Phe, Met unn Trp; (b) BTOpPYIO NONMMNENTUAHYIO UEMb, COAEPXalLlyd aMUHOKUCNOTHYIO
nocneposatenbHoctb SEQ ID NO: 22, rae X B nonoxenHun 190 SEQ ID NO: 22
npegcrasnser cobon Ser vnn Cys; unum (c) obe (a) u (b). B ogHom BonnoweHun
n3obpeteHns 6enok MOXET COAepKaTb MEPBYIO MOMUMNENTUAHYIO LeMb, COAEpKaLlyto
aMUHOKNCIOTHY0 nocnegosartensHocTb SEQ ID NO: 23, 1 BTOpyo NOonNvnenTUAHYO Lenb,
coaepxallyld aMMHOKUCNOTHYIO nocnegosatenbHocTb SEQ ID NO: 24. B ogHowm
BonnoweHnn n3obpetenns ogHa ns nnmn obe ns SEQ ID NO: 21-22 npeacrasnsaoT coboun
Takme, kak onpegeneHo B nobon ns Tabnuy 2-4.

Benok no wnsobpeteHnio moxeT npeactasnsaTe cobonm TCR. B kauectse
anbTepHaTMBbl, €cnu, Hanpumep, 6enok COoAePXUT OAHY NONUMNENTUAHYIO Lenb,
coaepaLlyro aMMHOKMCNOTHbIE nocnegosatensHocTn obenx SEQ ID NO: 21 n 22, obeunx
SEQ ID NO: 23 un 24, vnun, ecnn nepsas wwunu BTopas nonunentugHas(bie) uenb(n)
f6enka AOMONMHUTENBHO COAEPXKUT(AT) ApPYrne amMUHOKUCIOTHbIE MOCNEeLOBaTerNbHOCTY,
Hanpumep, aMMHOKUCINOTHYIO MOCNeAO0BaTENbHOCTb, KOAUPYIOLLYIO MMMYHOTNOOYnnH unm
€ro yacTtb, Torga 6enok no n3obpeTeHnto MOXET NpeacTaBnaTb cobon cnutbin 6enok. B
CBSI3W C 3TUM, COrMacHO BOMMOLLEHMIO M30OPETEHUS TaKKe NPELNOXEH CnuTbin Benok,
coaepxalynr no MeHbLUen Mmepe O4UH 13 NONUNenTUA OB No N30OPETEHUID, ONMUCAHHbIX B
AAHHOM JOKYMEHTE, BMECTE C MO MEHbLLEN MEpPe OAHUM APYrUM nonunentuaom. Opyron
NonMNenTUL MOXET CyLLeCTBOBaTb B BUAE OTAENbHOro nonunentuaa cnutoro 6enka mnm
MOXET CyL|eCcTBOBaTb B BMAE NONMMNENTUAA, KOTOPbLIA 3IKCMPECCUPYETCs B pamke (B
TaHgeme) ¢ O4HUM 13 NONMNENTUAOB NO N30OPETEHNIO, ONMNCAHHBIX B JAHHOM JOKYMEHTE.
Jpyron nonvnenTng MoXeT KOAUPOBaTb NOOYI NENTUAHYIO UM GENKOBYIO MOMEKYNY UNn
€€ yacTb, Bknoyas nmmyHornodynmH, CD3, CD4, CD8, monekyny MHC, monekyny CD1,
Hanpumep, CD1a, CD1b, CD1c, CD1d, n T 4., HO, HE OrpaHN4YMBasiCb UMMW.

Cnutbin ©enok MOXET coaepxaTb OAHY wunu Gonee konvi nonunentTuga no
N3006peTeHnio n/unn ogHy unm 6onee KON Apyroro nonunentuga. Hanpumep, cnutbin
B6enok moxeT cogepxatb 1, 2, 3, 4, 5 nnn Gonee konun nonunenTuaa no M3obpeTeHnto
wvnn gpyroro nonunentuga. [logxogsuwme cnocobbl MNOMyyYeHUst CruTbiX Oenkos
N3BECTHbI B AaHHOW 06nacTy 1 BKIKOYAOT, HAanpumep, cnocobbl FEHHOM NHXEHEPUN.

B HekoTopbix BonnoweHuax wusobpeteHnsa TCR, nonunentuabl n 6enku no
N300peTEHNO MOTYT 3KCMPEeCccMpoBaTbCsl B BUAE OAMHOYHOrO Oenka, cogepkallero

NMHKEPHbIM NenTua, CBA3bIBaOWMA Lenb a 1 uenb B. B aton ceasn, TCR, nonvnentnabl n
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6enkm no un3o0pPEeTEeHU0 MOryT JAOMOMHUTENBHO COAEPXKaTb JIMHKEPHBbIA NEnTUA.
JINHKEPHBIN NenTng, MOXET NPEenMyLLEeCTBEHHO obneryarb 3KCNpPeccuto PeKOMOMHaHTHOro
TCR, nonunentuga wwunu 6enka B KNeTke-x03siMHE. JIMHKEPHbIA NEnTug MOXET
copgepxatb nobyo NoAXOASALLYHD aMUWHOKUCIOTHYIO MOCcneaoBaTenbHOCTb. Hanpumep,
NVHKEPHbIA  NEenTUL MOXeT npeactaBnate cobon  nuHkep  pypuH-SGSG-P2A,
cojepxalMn aMmmMHOKNCNOTHYIO nocnegosaTtencHocTe SEQ ID NO: 25. Mpun akcnpeccum
KOHCTPYKLUMMN, BKMIOYAIOLEN NNHKEPHBIN NENTUA, KNETKON-XO3SIMHOM JIMHKEPHbIN NenTug,
MOXET pacWennsaTbCa, MPUBOAA K MOMYYEeHUO OTAEnNbHbIX uUenen o u B. B ogHom
ponnoweHnn unsobpetenma TCR, nonunentng wnu  6enok  MOryT coaepxartb
aMVHOKUCIIOTHYIO MOCMNEeA0BaTENbHOCTb, COAEPXKALLYO MOMHOPa3MEpPHyo LUenb  a,
NONHOPa3MEPHYIO Lenb B U IMHKEPHbIA NEeNTUZ, PacnonoXeHHbI MeXay Luensamm o U .

Benok no nsobpeTeHno MOXET NpeacTaBnaTe COO0N pEKOMONHAHTHOE aHTUTENO
WNN ero aHTUreHCBSA3bIBaLWM parMeHT, cojepkaljee no MeHbLUen Mepe OoAuH U3
nonMnNenTAoB MO M300pPETEHMIO, OMNUCaHHbIX B AAHHOM JOKyMeHTe. B Tom Buae, B
KOTOPOM OH UCMOMb3yeTCsl B JaHHOM JOKYMEHTE, TEPMUH KPEKOMOUHAHTHOE aHTUTENO»
OTHOCUTCS K PEKOMBWHAHTHOMY (Hanpumep, reHeTU4eckn MoauduumposaHHomy) 6enky,
cogepxawemy no MeHbLlen Mepe OAMH U3 MNONUNENnTUAOB NO U30OPETEHU0 U
NONUNENTUAHYIO UeNb aHTUuTena Wnu ero  aHTUreHCBSA3bIBaKLWero dgparmeHTa.
Monuvnentna aHTUTENA UMM €ro  aHTUIeHCBA3bIBAKOLWEro  gparmMeHTa  MOXeT
npeacTaBnsaTb COOOM TSXKENy Uenb, Nerky uenb, BapuabenbHylo UM KOHCTaHTHYHO
obnacTb TSXKENOW UMK NErkon Lenu, ogHoLEenoYeYHbIn BapunabdensHbli parmeHT (scFyv -
OT aHrn. single chain variable fragment) unn Fc, Fab unn F(ab)2' doparmeHT aHTutena um
T.4. MNonunentTuaHasa yenb aHTUTENA UK ero aHTUreHCBA3bIBaLWEro pparmeHTa MoXeT
cywjectBoBatb B BMAE OTAEMbHOrO nonunentuaa pekombuHaHTHoro adtuTena. B
KayecTBe anbTepHaTMBbl NONUNENTUAHAA Lenb aHTUTENA UMM €ro aHTUreHCBA3bIBAOLLErO
hparmeHTa MOXET CyLWeCTBOBaTb B BUAE MONMNENTUAA, KOTOPbIA 3KCMPECCUPYETCH B
pamke (B TaHaeme) ¢ nonuMnenTuaom no ulobpeteHuto. MNonunentug aHTuTena unn ero
aHTUreHcBs3blBaloLWero dparmMeHTa MOXEeT npeactasnsate cobowm nonunentug noboro
aHTuTena unu nboro gparmeHTa aHTuTena, Bknwvyaa nobble aHTUTENa N PparmMeHTbI
aHTUTEN, ONUCaHHbIE B AAHHOM JOKYMEHTE.

B o6bem un3obpeTreHns BKMNOYEHbl  (PyHKUMOHanbHble BapuaHTbl TCR,
nonunenTnaos unu 6enkos No M306PETEHUIO, ONUCAHHbIX B AAHHOM JOKYMEHTE. TepMuH
«PyHKUMOHANbHbIA BapuaHT», B TOM BMAE, B KOTOPOM OH MCMONb3yeTcs B AAHHOM
AOKkymeHTe, oTHocuTes k TCR, nonunentngy nnm 6enky, obnagarowemy CyLleCTBEHHON
UNN 3HAYMMOWN MAEHTUYHOCTBIO UM CXOACTBOM NOCIEA0BaTENbHOCTEN C UCXoaHbIM TCR,

nonMNeNTUAOM UNun 6enkom, Yen PyHKLUNOHANbHbI 1 BapUaHT COXpPaHSET BUOMOrMyecKkyto
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aktmeHocTb TCR, nonunentnga wnu 6enka, BapuvaHTOM KOTOPOro OH $BMSIETCA.
PyHKLUMOHanNbHbIE BapyaHTbl OXBaTbIBAIOT, Hanpumep, Te BapmaHTbl TCR, nonunenTtuga
unn 6enka, onMcaHHbIX B 4aHHOM fOKymMeHTe (ncxogHein TCR, nonunentung nnu 6enok),
KOTOpblEe COXPAHSIOT CMNOCOBHOCTb CneunduyHo CBA3bIBATLCA C MyTaHTHbIM RAS, B
OTHOLWIEHUN KoToporo mcxogHelh TCR obnagaeTr aHTUreHHOW CneyndPUYHOCTBIO Unn C
KOTOPbIM WMCXOAHbIN nonunentug unu 6enok cneymduyHo CBA3LIBAETCH, B MOXOXEW
CTEMNEHW, B TOM K& CTENeHn unn B Bonbluer cTenenu, Yem ncxoaHoii TCR, nonunenTtug
unu 6enok. B oTHoweHun ncxogHoro TCR, nonunentuaa nnm 6enka QyHKUNOHaNbHbIN
BapWaHT MOXeT, Hanpumep, ObiTb N0 MeHbLUEN Mepe Ha npumepHo 30%, Ha NPUMEPHO
50%, Ha npumepHo 75%, Ha npumepHo 80%, Ha npumepHo 90%, Ha npumepHo 95%, Ha
npumepHo 96%, Ha npumepHo 97%, Ha npumepHo 98%, Ha npumepHo 99% wunn Gonee
WAEHTUYEH MO aMWHOKMCMOTHOW nocnejosaTenbHocTU ucxogHomy TCR, nonunentuay
unu 6enky, COOTBETCTBEHHO.

®DyHKUMOHANbHbI BapuaHT MOXET, Hanpumep, COoAepXaTb aMUHOKUCIOTHYIO
nocrneaosaTenbHOCTb ncxogHoro TCR, nonunentnga wunu 6enka ¢ No MEHbLUEN Mepe
OAHOW KOHCEpPBaTMBHOW aMWHOKMCMNOTHOW 3ameHOW. KoHCepBaTMBHbIE aMUHOKUCINOTHbIE
3aMeHbl M3BECTHbI B aHHOW 0BNacTu 1 BKNOYAKT aMUHOKUCIIOTHLIE 3aMEHbI, B KOTOPbIX
OAHa aMWHOKUCNOTa, MMerLWas onpejeneHHble uandeckne wunm XumMudeckue
CBOWCTBA, 3aMEHSETCA Ha APYryi0 aMUHOKUCHOTY, KOTOpas UMEET TaKne Xe XUMUYECKme
unu dusndeckme ceonctesa. Hanpumep, KOHCepBaTMBHAs aMUHOKUCIOTHas 3amMeHa
MOXET NPeACTaBNATb COO0M KUCMOTHYIO aMUHOKUCTIOTY, 3aMELLEeHHYIO APYrorh KMCIOTHOW
amuHokncrnoTon (Hanpumep, Asp nnm Glu), aMMHOKMCNOTY C HENONSPHOW GOKOBOW LIEMbIO,
3aMEeLLEeHHYIO0 APYroM amMMHOKUCIOTOW C HenonspHou 6okoBon uenbto (Hanpumep, Ala,
Gly, Val, lle, Leu, Met, Phe, Pro, Trp, Val n T7.4.), OCHOBHYIO aMUHOKUCHOTY, 3aMELLEHHYIO
APpYyron OCHOBHOM amuHokucnoTon (Lys, Arg u T.4.), aMUHOKUCIOTY C NONSPHON GOKOBOW
Lenblo, 3aMeLLeHHY0 APYron aMUHOKMCNOTOM C nonspHon Gokoson uenbto (Asn, Cys,
GIn, Ser, Thr, TyrnT.a.), M T.A.

B kauectBe anbTepHaTuBbl MM AOMOMHUTENBHO, (PYHKLUMOHANbHbIE BapWaHTbl
MOTYT CofepKaTb aMMHOKMCINOTHYIO NOocneaoBaTenbHOCTb ncxogHoro TCR, nonvnentmuaa
unn 6enka ¢ N0 MeHbLLUEN Mepe O4HON HEKOHCEPBATUBHOW aMUHOKUCITIOTHON 3ameHon. B
AAHHOM crnyvyae npeanoyTUTENbHO, YTOObI HEKOHCEPBATMBHAA aMUHOKMCIIOTHAsA 3ameHa
He npensaTcTBOBana WnNM  He  uHrMbmposana  OMOMOrMYECKYD  aKTUBHOCTb
dbyHKUMOHanbHOro BapuaHta. [1pefnoyTuTenbHO, HEKOHCEPBaTUBHAS aMMHOKUCINOTHAas
3ameHa ycunueaeT OMOMOrM4Yeckyrd akTUBHOCTb (PYHKLUMOHANbHOrO BapuaHTa, Takum
obpa3som, 4Tobbl Bronormyeckas akTMBHOCTb (PYHKLMOHANBHOIrO BapuaHTa nosblwwanach,

Nno cpaBHEHUIO ¢ ucxoaHeiM TCR, nonunenTnaom unm 6enkom.
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TCR, nonunentng vnn 6enok MOXET MO CyLEeCTBY COCTOATb W3 KOHKPETHOW
aMWHOKUCIIOTHOW MOCMEeA0BaTENbHOCTU UMW NOCNEAOBaTENbHOCTEN, OMUCAHHbLIX B
AAHHOM AOKYMeHTe, Takum obpasom, 4YTo apyrue komnoHeHTbl TCR, nonvnentuaa wnm
fenka, Hanpumep, ApyrMe amMUHOKUCIOTHI, CYLLUECTBEHHO HE MEHSIIT Brnonorndeckomn
aktmBHocT TCR, nonunentuga wnn 6enka. B cBasu ¢ atum, TCR, nonunentung wnu
fenok  MOryT, Hanpumep, MO  CyWeCTBY COCTOATb W3  aMWHOKUCIOTHOW
nocnegosarensHocT SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24,
obeux SEQ ID NO: 21-22 nnn obenx SEQ ID NO: 23-24. Tarkxke, Hanpumep, TCR,
nonunentuabl unu 6enkn no un300peTeHMro MOryT Mo CywecTBy COCTOATb W3
amMHOKNCIOTHOM(bIX) nocnegosatensHoctu(en) (i) SEQ ID NO: 7, (i) SEQ ID NO: 8 nnu
(iii) ¥ SEQ ID NO: 7 n 8. Kpome Toro, TCR, nonunentuasl nnn 6enku no n3obpeteHuto
MOTYT MO CYLLECTBY COCTOATb U3 CNefyroLmxX aMUHOKUCMOTHBIX NOCnesoBaTenbHOCTEN:
(a) mobas ogHa unn 6onee n3 SEQ ID NO: 1-6; (b) Bce us SEQ ID NO: 1-3; (c) Bce us
SEQ ID NO: 4-6; unu (d) Bce us SEQ ID NO: 1-6.

TCR, nonunentngbl unu 6enkvm no n3obpeTeHnio MoryT umeTb nobyro ANWHY, TO
ecTb MoOryT coaepxartb nwoboe uucno amuHokucnot, npwu ycrosun, 4to TCR,
nonunenTuabl N Genkn COXPaHSIT CBOK OMONMOrMYECKYd akTUBHOCTb, Hanpumep,
CrnocobHOCTb CneymduyHO CBA3bIBATLCA C MyTaHTHbIM RAS; BbiISiBNSTb pak Y
MMAEKOMUTAIOLEro; UMM NeYnTb Unu npeaynpexaatb pak y MIeKOonuTaloowero u T.4.
Hanpumep, nonunentng MoxeT UMeTb ANVHY B UHTEpBarne oT npumepHo 50 40 npuMepHo
5000 amuHOKMCROT, Kak Hanpumep, npumepHo 50, npumepHo 70, npumepHo 75,
npumepHo 100, npumepHo 125, npumepHo 150, npumepHo 175, npumepHo 200, npumepHO
300, npumepHo 400, npumepHo 500, npumepHo 600, npumepHo 700, npumepHo 800,
npumepHo 900, npumepHo 1000 mnu Gonee amMMHOKMUCNOT B AnMHY. B aton cesaswy,
nonuNenTuabl N0 N306PETEHUIO TaKKe BKIMHOYAKOT ONUronenTuabl.

TCR, nonunentnabl n 6enkn no n3obpeTeHnto MOryT COAEpPKaTb CUHTETUYECKME
aMMHOKNCIOTbl BMECTO OAHOW unn Gonee BCTpevallmxcs B Npupoge amMmHOKUCHOT.
Takne CUHTETMYECKME aMWHOKUCIOTbl U3BECTHbl B AaHHOM 06nactm W BKAKYAKOT,
HanpymMmep, aMMHOLMKIOrekCaHkapOOHOBYIO KMCIOTY, HOPNENLMH, O-aMUHO H-4,EKAHOBYHO
KACNOTY,  FOMOCEPWH,  S-aueTUNaMMHOMETUMN-UNCTEWMH, TpPaHc-3- ©N  TpaHc-4-
rMAPOKCUNPONUH, 4-aMmnuHoheHnnanaHH, 4-HuTpodeHunanaHuH, 4-xnopgeHunanaHuH,
4-kapbokcudeHunanaHH, B-heHnncepur B-rmapokcndeHunanannti, GEeHNNmuUuH, a-
HapTMNanaHuH, UWKNorekcunanaHun, UWUKNOreKCUNrmUUmH, WHAOMMH-2-kapboHOBYIO
kncrnoty, 1,2,3,4-teTparngpon3oxmMHONnNH-3-kapOOHOBYKD  KMCMOTY, aMWHOMAaOHOBYHO
KNCMOTY, MOHOaMMZ amMunHOMarnoHoBon kucnotbl, N'-6eH3un-N'-meTtun-nuamH, N'N'-

ANOEH3UN-NN3WH, B-TMAPOKCUNN3UH, OPHUTUH, A-aMWHOLMKNONEHTaHKapOOHOBY KUCHOTY,
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O-aMUHOLMKNOrekCaHkapboHOBY KUCMOTY, O-aMUHOUMKIorentaHkapboHOBYIO KUCMOTY, Q-
(2-amunHO-2-HOpOOpHaH)-kapOOHOBYD KUCMOTY, o,y-AMAaMUHOMACHSHYIO KUCMOTY, a,B-
ANAMUHOMPOMNMUOHOBYIO KACIOTY, FOMOMPEHUnanannH n a-mpem-6yTunrinymH.

TCR, nonunentugbl 1 6enkn no n3obpeteHnto Moryt ObiTb MMKO3UNNPOBAHbI,
amMmuaupoBaHbl, kapbokcunuposaHbel, octhopunupoBaHbl, 3TepuduympoBaHbl,  N-
ayunmMpoBaHbl, LUKNM3MPOBaHbI NOCPEACTBOM, Hanpumep, AUCynbmMUaHOro MOCTMKa Unu
npeBpaLleHbl B COMb MPUCOEAMHEHUS KUCAOTbl WU/WNN BO3MOXHO AUMEPU30OBaHbI MU
NONUMEPU30BaHbl UM KOHbIOTUPOBAHBI.

TCR, nonunentua n/vnn 6enok no ns3obpeteHnio MoxeT(ryT) ObiTb nony4veH(bl)
cnocobammn, N3BECTHBIMU B AaHHOMW OBnacTv, TakMMK Kak, Hanpumep, CUHTE3 de novo.
Kpome Toro, nonunentuabl n 6enkn MOryT ObiTb PEKOMOMHAHTHO MNOMyYeHbl C
NCNOMb30OBAHNEM  HYKMEWHOBBLIX KWCMOT, OMUCaHHbIX B AAHHOM [AOKYMEHTe, C
NCMOMb30BaHWEM CTaHAaPTHbIX CNOCOOOB reHHoM uHxeHepun. Cm., Hanpumep, Green
and Sambrook, Molecular Cloning: A Laboratory Manual, 4™ ed., Cold Spring Harbor
Press, Cold Spring Harbor, NY (2012). B ka4yectse anbTepHatmebl, TCR, nonvnentugbi
nvnn ©Genkn, OnNUCaHHble B AaHHOM JOKYMEHTEe, MOryT ObiTb KOMMEpPYECKU
CVYHTE3UpOBaHbl koMnaHuamn, Takumum kak Synpep (Dublin, CA), Peptide Technologies
Corp. (Gaithersburg, MD) n Multiple Peptide Systems (San Diego, CA). B cBs3n € 3aTum,
TCR, nonunentnabl n ©Oenkn no n3006peTeHntdo MOryT ObiTb  CUHTETUYECKUMN,
PEKOMONHAHTHBIMW, Bbl4ENEHHBIMU N/UNN OYULLIEHHBIMW.

B obbem unsobpeTeHns BKMIOYEHbI KOHBbIOraTbl, Hanpumep, OUOKOHbBIOraThl,
cogepxawupe nwobble n3 TCR, nonunentnaos mnn 6enkosB (Bknodas nodble M3 UX
PYHKUMOHAmMbHbBIX YacTen WM BapUaHTOB), HYKMNEWHOBbLIX KUCMOT, PEKOMOWMHaHTHbIX
3KCMNPECCUOHHbIX BEKTOPOB, KIMETOK-XO351€B, MNONYNSALUNA KNETOK-XO35€B UMW aHTUTEN Unn
WX aHTUreHCBA3bIBaOLMX PparmMeHToB No n3obpeteHuto. KoHbloraTel, a Takke cnocobbl
CUHTE3a KOHBIOraToB B 0OLLEM N3BECTHBI B AaHHOW obnacTu.

CornacHo OJHOMY BOMMOLEHUIO U30OPETEHNA NpPEANIoXKEHa HYKMenHoBas
KACNOTa, coaepallas HYKNeoTUAHYK MNOCnefoBaTenNbHOCTb, KOAUPYIOLYIO niobon w3
TCR, nonunentngoB unn OEnKkoB, OMUCAHHLIX B AaHHOM JOKYMEHTE. TepMWH
«HYKNEeWHoBas KMcnoTa», B TOM BUAE, B KOTOPOM OH UCMONb3YETCH B 4A@HHOM AOKYMEHTE,
BKIIOYAET «MONMUHYKNEOTUL», KONUIOHYKNEOTUA» N KMOMEKYNY HYKIENHOBOW KUCMOThLI» U
00bIyHO o3HavaeT nonumep OHK unn PHK, koTopbii MOXeT ObiTb O4HOLENOYEYHLIM UM
ABYLIENOYEYHbIM, KOTOPbIN MOXET CoAepXaTb MPUPOAHbIE, HENPUPOAHbIE WA
N3MEHEHHbIE HYKNEOTUAbI, N KOTOPbIN MOXET COAEPXKaTb NPUPOAHYIO, HENPUPOAHYIO UK
N3MEHEHHYIO MEXHYKNEOTUAHYIO CBSA3b, Takyld kak docdopammuaartHas CBA3b UNn

docopTmoatHas CBs3b, BMeCTO hochoanaddmpHon cBsA3N, OOHaPY>KMBAEMOW MeEXAyY
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HyKneoTngamm HemoauduuMpoBaHHOro OnuroHykneotuaa. B ogHom BonnoweHun
HyKnemHoBas kucnota Bknodaetr  komnnemeHtapHyro [OHK  (kOHK). O6bivHO
npeanoYTUTENbHO, YTODObI HYKNEMHOBAs KUCIOTa He cofepkana Kakmx-nubo BCTaBOK,
aeneunn, mnHeepcun wn/mnn 3ameH. OfHako, B HEKOTOPbIX npumepax MoXeT ObiTb
NnoaXoAAWMM TO, Kak obCyxaaeTcs B AaHHOM [JOKYMEHTE, KOraa HyKNemHoBasa KucroTa
COAEPXUT OaHY unu bonee BCTaBOK, AENEUMA, MHBEPCUA U/NIN 3aMEH.
MNpeanoYTUTENbHO, HYKMEWMHOBbIE  KUCMOTbl MO U30OpEeTeHuo  aBnalTCA
pekoMOnHaHTHbIMU. B TOM Buae, B KOTOPOM OH WCMOMNb3YETCH B AAHHOM AOKYMEHTE,
TEPMUH «PEKOMOUHAHTHBIN» OTHOCUTCS K (i) MONeKynam, KOTOpblE€ CKOHCTPYUPOBaHbI BHE
XMBbIX KIETOK MOCPEeACTBOM COEAMHEHUA MPUPOAHLIX UMM CUHTETUYECKMX CErMEHTOB
HYKNEUHOBOW KUCIOTbl C  MOMEKYNamMmm HYKNEUHOBOW KWUCIOTbI, KOTOPbIE MOryT
pennuuupoBaTbCsa B >KMBOW KkneTke, unu (i) monekynam, KOTopble MoslyYyeHbl B
pesynbTare pennukayum Monekyrn, onMcaHHbIX Bbiwe B (i). B yenax gaHHoOro JOKyMeHTa,
pennukaymMa MOXeT NPeACTaBnNATb pennuKayunio in vitro inn pennukauyumio in vivo.
HykneunHoBble KMCNOTblI MOryT ObiTb CKOHCTPYMPOBaHbI HA OCHOBE XMMWUYECKOTrO
CUMHTE3a Wunn peakuymi PEepMeHTaTMBHOMO NUIMPOBaHUSA C UCMONb30BaHWEM cnocobos,
M3BECTHbIX B AaHHou obnactu. Cm., Hanpumep, Green and Sambrook et al., Bbiwe.
Hanpumep, HyknemHoBasi Kucnota MOXeT ObiTb XUMWMYECKM CUHTE3UpOBaHa C
NCNONb30BaHNEM BCTPEYaOLUMXCS B MPUPOAE HYKNEOTUAOB WUNX pasnuyHbiM 0bpasom
MOANPULMPOBAHHBIX HYKNeoTnAOB, CKOHCTPYUPOBAHHbIX ans NOBbILLEHUSA
BMonornyeckon cTabunbHOCT MOMEKY UMK AN NOBbILLEHUS (OU3NYECKON CTABUNBbHOCTU
aynnekca, obpasytolerocs npu rubpuansagumn (Hanpumep, NponsBogHbIe HochoTNOaTOB
N aKpUAWH-3aMeLyeHHble HykneoTuabl). [pymepbl MOAUPULMPOBAHHBLIX HYKNEOTUAOB,
KOTOpble MOryT ObITb MCNOMNb30BaHbI ANS NOMNYYEHUS HYKNENHOBBIX KMCIOT, BKNOYaT 5-
dTopypauun, 5-6pomypauun, 5-xnopypauun, 5-nogypaumn, FMNOKCAHTUH, KCaHTUH, 4-
aueTUnNUUTO3nH, 5-(kapbokcurugpokcnmeTun) ypauun, 5-kapbokCumMeTunaMmmHOMETMN-2-
TUOYPUAVH, 5-kapbokcumeTnnammHomeTunypaumn, avrnapoypauymn, 6eta-D-
ranakTo3UNKBEO3WNH, MHO3MH, N°-u3oneHTeHMnaaeHuH, 1-MeTUnryaHuH, 1-MeTUNMHO3MH,
2,2-AUMETUINTYaHWH, 2-MEeTUNaAEeHVH, 2-MEeTUNryaHuH, 3-MeTUNUUTO3NH, 5-
MeTUNLUMTO3MH, NP-3ameLLeHHbIi afeHVH, 7-METUNTYaHnH, 5-MeTunaMmmHoMeTIypaLmn,
5-meTOoKCMamMUHOMETUM-2-TUoYypaumn, 6eTta-D-MaHHO3UNKBEO3MH, 5'-
METOKCUKapPBOKCMMETURYPaLMN, 5-meTokeuypaumn, 2-MeTunTno-N°-usoneHTeHnaaeHmH,
ypauun-5-okCUyKCyCcHyto  kncrnoty (v), BUOYTOKCO3MH, NCEBAOYpaUWN, KBEO3WH, 2-
TUOUMUTO3UH, 5-meTun-2-tmoypauun, 2-tuoypauun, 4-tmoypauun, 5-metunypauun,
METUMNOBLIA 3PP ypauun-5-0kCNyKCyCHON KNCMoThI, 3-(3-amuHo-3-N-2-kapBokcunponun)

ypauun v 2,6-4uaMMHONYPUH, HO He OrpaHU4YMBaloTCA UMW. B kayecTBe anbTepHaTuBbl,
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Takux kak Macromolecular Resources (Fort Collins, CO) n Synthegen (Houston, TX).
HyknenHoBas kucnota MOXET  cogepxatb  nobyto HYKNEOTUAHYIO
nocnenoBaTenbHOCTb, koTopas koaupyet nobble ns TCR, nonmnentuaos nnn 6enkos,
ONUCaHHbIX B AAHHOM JOKymeHTe. B ogHom BonnoweHun n3obpeTeHnsa HyKrneuwHoBas
KMCNoTa MOXET coaepaTb HyKneoTuaHble nocnegosatensHoctu nobon n3 SEQ ID NO:
31-32 (Tabnuua 5). B ogHOM BONNOLEHNN N306pETEHNSA HYKNENHOBAS KUCNOTa COAEPXKNT

HyKneoTuaHble nocnegosatensHoCTN obenx n3 SEQ ID NO: 31-32.

Tabnnya 5

ID TCR

uenb TCR

HykneoTtuaHas nocrnenoBaTenbHOCTb

RAsG'lZV_
HLA-
A*11:01

Anbda
(TRAV14/D
V4*02)

SEQ ID NO: 31
atgcatctgagctccctgctgaaggtggtgacagccagcectgtggctgggaccaggaate
gcacagaagatcacccagacacagcccggcatgtttgtgcaggagaaggaggcecgtga
ccctggattgcacctacgacacatctgatcccagctacggcctgttctggtataagcagectt
ctagcggcgagatgatctttctgatctaccagggcagctatgaccagcagaacgcecaccg
agggcagatactctctgaatttccagaaggccaggaagagegcecaacctggtcatcage
gccetecccagetgggcegattccgecatgtatttctgtgeccatgagaggegectcacagggeg
gctctgagaagctggtgtitggcaagggcaccaagctgacagtgaaccctaatattcagaa
tccc

BeTta
(TRBVS-
1*01)

SEQ ID NO: 32
atggcgtcccgactgcetgtgetgggtectgetgtgectgetgggggcetgggcectgtcaaagcet
ggcgtcactcagactccacgatacctgatcaagaccaggggccagcaggtgacactgtct
tgcagcccaatctccggecaccgceteegtgtettggtaccagcagaccectggecagggce
ctccagttcctgtttgagtatttctctgagacacagcggaacaagggcaatticcceggecgg
tttagcggcagacagtttagcaactccaggtctgagatgaatgtgagcaccctggagetgg
gcgactccgcecctgtacctgtgegecagceteectgacttctggegggtttgatgagcagttctt
tgggcctggcactcggcetgaccgtectg

B

OAHOM

BOMMOLEHNM  M300pEeTEeHMs HYKNEeMHOBasi KUCHOTa  COAEPXUT

HYKNEOTUAHYI MOCMNeAoBaTENbHOCTL C ONTUMMU3NPOBAHHBIMW KOAOHAMU, KOAMPYHOLLYHO
nobble 3 TCR, nonnnentngoB mnn 6enkOB, ONUCaHHbIX B AAHHOM AOKymeHTe. bes
NPUBA3KA K KakKOW-MMOO KOHKPETHOW TEOPUM WM  MEXaHU3My, MonarawT, 4To
onTuMunsaums KOAOHOB HYKNeoTMAHON nocneaoBaTenbHOCTU yBenuumnsaet
3deKkTMBHOCTL TpaHcnayum TpaHckpuntoB MPHK (matpnynaa PHK). Ontumusauyus

KOO OHOB HyKJ'IeOTI/IJJ,HOI;I nocneaoBaTtefibHOCTN MOXET BKNHYaTb 3aMeHy HaTtuBHOIo
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KOAOHa APYrMM KOAOHOM, KOTOPbIA KOAUPYET Ty K& aMUHOKUCIIOTY, HO MOXET
TpaHcnmposaTtbes TPHK (tpaHncnoptHaa PHK), koTopasi 6onee poctynHa B KIETKE,
noBbIWas, Takum obpasom, 3PPEKTUBHOCTb TpaHCcnauun. OnNTuMmMsaums HykneoTuaHOW
nocrneaoBaTenbHOCTU MOXET TakkKe CokpallaTb BTOPUYHbIE CTPYKTYpbl MPHK, koTopbie
mMornu 6bl NPEenATCTBOBATb TPAHCMAUUKW, NOBbIWAsA, Takum obpasoMm, 3PPEKTUBHOCTb
TpaHcnaymu.

CornacHo n3obpeTeHuIo Takke NpeanoXeHa HYKNenHoBas KMCnoTa, coaepxalyas
HYKNEeOTUAHYO  MOCreAoBaTeribHOCTb, KOTOpasi KOMMMEMEHTapHa  HYKNeoTUAHOW
nocreaoBaTenbHOCTU NIOBON U3 HYKIMEUHOBBIX KACMOT, OMUCaHHbIX B AAHHOM AOKYMEHTE,
UNW HYKNEOTUAHYIO NOCNeaoBaTENbHOCTb, KOTOPAs MMOPUANIYETCSA B XECTKMX YCNOBUAX C
HYKNEeOTUAHOW MOCNeAoBaTENbHOCTLIO MOOON U3 HYKNEUHOBLIX KUCIOT, OMUCAHHbIX B
AaHHOM JOKYMEHTE.

HykneotnaHaa nocrneaoBaTenbHOCTb, KOTOpas rmMbpuansyeTca B KECTKUX
YCNOBUSAX, NPEANOYTUTENBHO MMBPMAN3YETCA B YCMOBUSIX BbICOKOW >XecTkocTwu. [log
TEPMMHOM «YCMNOBMSI BbICOKOW >KECTKOCTU» MNOApasyMeBaeTCsi, YTO HyKneoTuaHas
nocneaoBaTenbHOCTb CneunduyHo rmbpuansyeTca ¢ LeneBon MNoCcneaoBaTenbHOCTLIO
(HykneoTuaHasa nocneaoBaTenbHOCTb NMOOON M3 HYKNEUHOBbLIX KWCMOT, OMUCaHHbLIX B
AAHHOM [LOKYMEHTE) B CTEMNEHW, KOTopas 3aMETHO CUIbHEE, YeM MNpu Hecneyndu4Hon
rmbpuamnsaymn. YCnoBus BbICOKOM >ECTKOCTM BKIHOMAKOT YCMNoBUS, KOTopble OyayT
oTnMYaTb MNOMMHYKNEOTUA C TOYHOW KOMMIEMEHTAPHOW MNOCNEA0BaTENbHOCTLIO UMK
NMONUHYKNEOTUA, COAEPKaLLNN TONBKO HECKOMNBbKO PaspO3HEHHbIX OLUMOOK CnapuBaHns, ot
Crny4aHOW NocneaoBaTenbHOCTU, KOTOPas, Kak OKas3anocCb, MMEET HECKONMbKO ManeHbKnx
obnacten (Hanpumep, 3-10 OCHOBaHWMI), KOTOpble COBMAjanM C HyKNeoTUAHOW
nocrneaoBaTenbHOCTbIO.  Takme ManeHbkme obnacTM  KOMMMEMEHTAPHOCTM  ferye
NNaBsaTCcsa, 4YemM MONMHOPA3MEPHbIA KOMMMAEMeHT u3 14-17 wnnn Gonee OCHOBaHWKW, U
rmbpuansayms B yCnoBuMsaX BbICOKOW XXECTKOCTU AeNnaeT UX Nerko pasnuymmMbiMu. YCnosus
OTHOCUTENBLHO BbICOKOW ECTKOCTW OyayT BKMIOYaTb, Hanpumep, HU3KOCONEBble W/unu
BbICOKOTEMMNEPATYPHbIE YCMNOBUS, Takue, koTopble obecneunsatotcs npumepHo 0,02-0,1
M NaCl vnn sksmBaneHTom, npu Temneparypax npumepHo 50-70°C. Takue ycnosus
BbICOKOW XECTKOCTW AOMNYyCKalT Mano, ecrnv Boobule AonyckaroT, owmbok cnapmBaHus
MeXay HYKNEOTUAHON NOCMEeLOBaTENbHOCTBIO M MaTpULUEen WUNn LEeneBOM LENbio, U
0COBEHHO MOoAXOAAT ANS BbiiBNEHWA akcnpeccuu nwoboro na TCR no usobpeteHuto.
O6blYHO cnepyeT NpYHMMAaTtb BO BHMMAHWE, YTO YCIOBUSA MOFYT CTaHOBUTbCH Gonee
XECTKMMU B pesynbtarte gobaBneHns yBeNnMUMBaOLLMXCH KONUYECTB popmammnga.

CornacHo n3obpeTeHMIo Takke NPeArioKeHa HYKIEMHOBAsS KUCNOTa, CoaepKaLlas

HYKNEOTUAHYIO NOCNEeA0BaTENBHOCTb, KOTOPas N0 MEHbLUEN Mepe Ha NpumepHo 70% mnnu
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bonee, Hanpumep, npumepHo 80%, npumepHo 90%, npumepHo 91%, npumepHo 92%,
npumepHo 93%, npumepHo 94%, npumepHo 95%, npumepHo 96%, npumepHo 97%,
npumepHo 98% wunn npumepHo 99% unaeHTM4Ha nOOM N3 HYKNEUHOBBLIX KUCHOT,
OMNMUCaHHbIX B A3HHOM [OKYMEHTE. B CBA3U C 3TUM, HYKNEWHOBAas KMCMNOTa MOXET Mo
CYLLECTBY COCTOSATb W3 NOObIX HYKNEOTUAHbIX MOCNEeAOBaTENbHOCTEN, OMUCAaHHBLIX B
AaHHOM JOKYMEHTE.

HyknenHoBble  KMCROTbl MO M300peTeHuto  MOoryT ObiTb  BKMOYEHbl B
PEKOMOMHAHTHbIN 3KCMPECCUOHHBIN BEKTOP. B 3TOM OTHOLLEHUN, COrnacHO M300peTEeHUIO
npeanoXeH pPekoMOMHaHTHbIN 3KCMPECCUOHHBLIN  BEKTOP, coaepxawumn nobyto  u3
HYKNEWHOBLIX KUCNOT noO u3obpeteHuto. B  ogHoM BonnoweHun un3obpeTeHus
pPeKOMOMHaHTHbIN 3KCMPECCHMOHHBIN BEKTOP COAEPXKNT HYKNEOTUAHYIO
nocrneaoBaTenbHOCTb, KOAUPYIOLLYIO Lenb o, Lenb B U IMHKEPHbIN NenTug.

B uensax p[JaHHOrO [AOKYMEHTa, TEPMWUH «PEKOMOWHAHTHbBIA 3KCMPECCUOHHbIN
BEKTOP» 0003HAYaeT KOHCTPYKLMIO rEHETUYECKN MOANPULMPOBAHHOIO ONUIroHyKneoTmaa
UNU MONMHYKNeoTuaa, KoTopas AenaeT BO3MOXHOW 3kcnpeccmio MPHK, 6Genka,
nonvnentTuga wnu nentTuga KNeTKOM-XO3AUHOM, KOrga KOHCTPYKUMS  COAEPXKUT
HYKNEOTUAHYO NOCneaoBaTenbHOCTb, koaupywowyto MPHK, 6enok, nonvnentug wnm
NnenTua, U BEKTOP MNPMBOAUTCA B KOHTAKT C KMNETKOW B YCMNOBMSX, 4OCTATOYHbIX ANS
akcnpeccun MPHK, ©Oenka, nonuvnentvaa wnM nentuga B KNeTke. BekTopbl Mo
n306peTEHNIO HEe BCTPEYAOTCS B NpUpoae kak eauHoe uenoe. OgHako, 4acTu BEKTOPOB
MOryT BCTpeyaTbCss B npupoge. PekoMOWHaHTHbIE 3KCMPECCUOHHbIE BEKTOPbI MO
n306peTeHno MOryT coagepaTb NOOoM TN HYKNeoTUAa, BKMOYas, HO, HE OrPaHNYNBasIChb
OHK 1 PHK, koTopble MOryt €BnATbCS OAHOLEMOYEYHBIMU WUNU  ABYXLUEMNOYEYHbLIMN,
CYHTE3UPOBAaHHBIMM UNN NOMYYEHHBIMU OTYACTUN N3 NPUPOAHBIX UCTOYHUKOB, U KOTOpPbIE
MOryT coAepXaTb MpPUPOAHbIE, HEMNPUPOAHbIE WUMN  U3MEHEHHbIE  HYKNMEOTUAbI.
PekoMOMHaHTHbIE 3KCMPECCUOHHbIE BEKTOPbl MOFYT CoAepXaTb BCTpevawlmecs B
npupoae, He BCTPEYaloWmnecs B MPUPOAE MEXHYKNEeOTUAHble CBSA3M wuim oba Tuna
ceasen. [lpeanoytuTenbHO, He BCTpevalwuecs B MNPUPOAE WUNU  U3MEHEHHbIE
HYKNeoTUAbl WM MEXHYKNEOTUAHbIE CBA3U HE MPEnATCTBYIOT TPAHCKPUNUUU  Unu
pennukaymn BekTopa.

PekOoMOMHaAHTHBLIN ~ 3KCMPECCUMOHHbIM  BEKTOP MO U30OPETEHUD  MOXKET
npeacraenate cobon nbon Nogxoaamn PEKOMOUMHAHTHBIAN 3KCMPECCUOHHLIN BEKTOP U
MOXeT ObITb MCMONb30BaH ANsl TpaHchopmaumn nnu TpaHchekymm nobdon nogxoasLen
KneTkn-xo3simHa. Noaxoasime BEKTOPbl BKMOYAT BEKTOPbI, CKOHCTPYMPOBAaHHbIE ANS
HapaboTKN W PasMHOXEHWUS WM ANS 3KCMPEeCCMM UMM U TOro U APYroro, Takve Kak

nnasmuabl U BUpycbl. Bektop MmoxeT 6bITb BbIOpaH M3 rpynnbl, cocToswen ns cepum puc
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(Fermentas Life Sciences), cepun pBluescript (Stratagene, Ladolla, CA), cepumn pET
(Novagen, Madison, WI), cepun pGEX (Pharmacia Biotech, Uppsala, Lseyus) n cepumn
pEX (Clontech, Palo Alto, CA). Takke MOXHO WCNonb3oBaTb BEKTOPbl Ha OCHOBE
Baktepnodparos, Takme kak AGT10, AGT11, AZapll (Stratagene), AEMBL4 1 ANM1149.
Mpumepbl 3KCMPECCMOHHBLIX BEKTOPOB pacteHmn BknodaroT pBI01, pBI101.2, pBI101.3,
pBI121 1 pBIN19 (Clontech). Mpumepbl 3KCNPECCUOHHBIX BEKTOPOB XUBOTHbIX BKIHOYAIOT
pEUK-CI, pMAM wu pMAMneo (Clontech). [llpeanoytutensHO pPeKOMOUHAHTHbIV
3KCMPECCUOHHLIM  BEKTOP npeactaBnseT CcobON BUPYCHbIA  BEKTOP, Hanpumep,
pPeTPOBUPYCHLIN BEKTOP. B 0cOBEHHO NpeanoYTUTENBHOM BOMSTOLWEHUN PEKOMONHAHTHLIN
3KCNPECCUOHHbIN BEKTOP npegcTtasnaeT cobon sektop MSGV1.

PekomMOMHaHTHbIE 3KCMPECCUOHHbLIE BEKTOPbl MO  M300peTeHnto MoryT ObiTb
MOMnyyeHbl, WCMNOMb3ya CTaHAaPTHbIE METOAUKU T[EHHOW WHXEHEepWUN, OnUCaHHbIe,
Hanpumep, B Green and Sambrook et al., cm. Bbiwe. KOHCTPYKUMM 3KCMPECCUMOHHbIX
BEKTOPOB, KOTOPblE SBMNSIOTCA KOMbLUEBLIMW WMN NIMHEWHLIMKW, MOTYT ObITb MOMYy4YeHbI
coaepxawjumm cuctemy pennukayuu, ABNAOLLYHOCSH PYHKLNOHANbHON B
NPOKapUOTUHECKON NN 3YKapUOTUYECKOWN KneTke-xo3amnHe. CncTtembl pennukaymum moryT
npovcxoauntb, Hanpumep, n3 ColEl, 2 y nnasmusbl, A, SV40, Bupyca nanunmnombl KPYnHOro
poraToro ckota u T.n.

>KenatenbHo, 4TOObl PEKOMOWHAHTHBLIA 3KCMPECCUMOHHBIN BEKTOP coaepXkan
perynaTopHble  MOCNeAoBaTEeNbHOCTW, TakMe Kak CTapT-KOAOH WM CTOM-KOAOH
TPaHCKPUMNLUN N TPAHCIIALUKN, KOTOPbIE CneundunyHbl B OTHOLLEHUN TUNa KNETKN-X03anHa
(Hanpumep, BakTepus, rpud, pacTeHUe NN XMBOTHOE), B KOTOPYHO BEKTOP A0MKEH ObiTb
BBEAEH, UCXOAS M3 KOHKPETHOro criydas U npuHMMasi BO BHMMaHue TO, OCHOBaH Iu
BekTop Ha AHK nnn PHK.

PekoMOMHaHTHbIN 3KCMPECCUOHHBIN BEKTOP MOXET BKMOYaTb OauMH unn 6onee
MapKepPHbIX FEHOB, KOTOPblE AENatoT BO3MOXHOW CENEKUMIO TPaHCHOPMUPOBAHHbIX MU
TpaHCOULUNPOBAHHbBIX KNETOK-X039€B. MapKepHble reHbl BKMOYaT YCTOMYMBOCTb K
Buouunay, Hanpumep, YCTOMYMBOCTb K aHTMOMOTUKaM, TSKenbiM MeTannam u T. 4.,
LAOMOMHEHNE B ayKCOTPOMPHOWN KNeTke-Xo3samnHe ana obecnevyeHnsa npoToTpoPHOCTM 1 T.4,.
MNMoaxogdawme MapKepHble TeHbl ANA  3KCMPECCUOHHBLIX BEKTOPOB MO  U306peTeHuo
BKITHOMAIOT, HanpuMep, reHbl YCTOMYMBOCTU K HEOMUUMHY/(G418, reHbl yCTOMYMBOCTU K
TMIPOMULNHY, FeHbl YCTOMUYMBOCTU K TMCTUANHOMY, FE€Hbl YCTONYMBOCTU K TETPALMKITMHY U
reHbl YCTOMYMBOCTM K aMNNLNNNHY.

PekoMOMHaHTHBIN 3KCMPECCUMOHHBIN BEKTOP MOXET CcofepaTb HaTMBHbIA UNn
HEeHaTUBHbIN NPOMOTOP, OYHKLMOHANBHO CBSI3@HHbIN c HYKIEOTUAHOM

nocnefoBaTenbHOCTLIO, kogupylowen TCR, nonunentng wnm  6enok, wnm  C
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HYKNeoTUAHOMW MOCNefOBaTENbHOCTLIO, KOTOpas KOMMMEMEHTapHa Wnu  KoTopas
rmbpunansyeTcs C HYKNEOTUAHOM NOCNea0BaTENbHOCTLIO, kogmpyowen TCR, nonunentng
unun ©Genok. OTOOpP NPOMOTOPOB, HaMPUMEpP, CUMbHbIX, cnabdblX, WHAYUNOENbHbIX,
TKaHecneunMuyHbiX N CneumduyYHbIX B OTHOLLUEHUW CTaguM pPasBUTUS, HaXOAUTCA B
KOMMeTEeHUMM OBbIYHOrO cneyuanmncTa B AaHHOW obnactu. AHanormyHo, obveguHeHue
HYKNeoTUAHOW NOCNefoBaTENbHOCTU C MPOMOTOPOM TakKe HaxXOAUTCA B KOMMETEHLUK
cneymnanucta B gaHHon obnactu. [pomMoTop MOXET NpeacTaBnsaTb COOOM HEBUPYCHLIN
NPOMOTOP UMW BUPYCHbIA NPOMOTOP, HampuMep, MPOMOTOP 4erioBeveckoro dakropa
anoHrauymm-1o. MMM BUPYCHbIM MPOMOTOP, HampuMmep, MPOMOTOP LUUTOMeranosupyca
(CMV — ot anrn. cytomegalovirus), npomotop SV40, npomotop RSV wn npomotop,
oBHapy>XeHHbIN B ASTMHHOM KOHLIEBOM MOBTOPE BMPYCA CTBOMOBbLIX KNETOK MbILLIN.

PekomMOMHaHTHbIE 3KCMPECCUOHHbLIE BEKTOPbl MO  U300peTeHnto MoryT ObiTb
CKOHCTPYMPOBaHbI UNN ANsi BPEMEHHOW 3KCMPeCCuMu, Unn ans ctabunbHOM 3KCnpeccum
unun ansa Toro n gpyroro. Kpome 10ro, peKOMOBUHaHTHbIE 3KCMPECCUOHHBIE BEKTOPbLI MOTYT
ObITb CaeNnaHbl ANS KOHCTUTYTMBHOM 3KCNPECCUM U ANS UHAYLMOENbHON 3KCNPEeCCUm.

Kpome TOro, pekoMOUHaHTHbIE 3KCMPECCUOHHbIE BEKTOPbI MOryT ObiTb CAenaHbl
Takum obpasom, 4yTobbl OHWM BKNIOYanu reH camoybuicrtea. B Tom Buae, B KOTOPOM OH
NUCNonb3yeTca B AAHHOM AOKYMEHTE, TEPMUH «reH CamMOyOWMCTBa» OTHOCUTCS K TeEHY,
KOTOPbIA BbI3biBAET rMbenb KNeTKW, 3KCNPEecCupyowen aaHHbii reH camoybuncrtea. eH
camoybnmcTea MOXeT npeactaBnsaTb COOOM reH, KOTOPbIM NPUAAET KNeTke, B KOTOPOW
3KCNPECCUPYETCH AaHHbIA MeH, YyBCTBUTENbHOCTb K areHTy, Hanpumep, NekapCTBEHHOMY
CPeACTBY, M Bbi3blBAET rmbenb KNeTkW, KOraa Knetka KOHTakTUpyeT C N NojBepraeTcs
BO3JEWCTBMIO AaHHOrO areHta. [eHbl camoybuicTBa M3BECTHblI B AaHHOW obnactn u
BKNIOYAKOT, Hanpumep, reH tummauHkmHasel (TK - oT adrn. thymidine kinase) supyca
npoctoro repneca (HSV — oT aHrn. herpes simplex virus), UWTO3NHAEaMMNHA3DI,
NyPUHHYKNeo3nadocdopunasbl, HUTPOPEeAyKTasbl U CUCTEMY WHAYUMOENbHbIX FEHOB
kacnasbl 9.

CornacHo Apyromy BOMMOLWEHNIO WN30OPETEeHNs AOMNOSNHUTENBHO NpPEeANoXeHa
KNeTKa-xo3auH, cogepxaiwlast nobon n3 pekOMOUHAHTHBIX 3KCMPECCUOHHBIX BEKTOPOB,
OMNUCaHHbIX B JAHHOM AOKYMEHTEe. B ToM Buae, B KOTOPOM OH UCMOMb3yeTCA B AaHHOM
AOKYMEHTE, TEPMUH KKIETKa-XO3SIMH» OTHOCUTCS K NIOBOMY TUMY KMETKW, KOTOPbIA MOXET
cojepxaTtb PEKOMOUHAHTHBIN 3KCNPECCUOHHBIA BEKTOP MO M306peTeHunto. Knetka-xo3samH
MOXET NPeACTaBNATb COO0N 3yKapMOTUYECKYIO KNETKY, Hanpumep, pacTeHUs!, >XKMBOTHOTO,
rpuboB UNM BOAOPOCNEN, NN MOXKET NPEACTaBnATb COO0M MPOKAPUOTUYECKYIO KNETKY,
Hanpumep, OakTepui UnM npocTenmx. KneTka-xo3simH MOXET npeacTaBnsaTe cobon

KyNbTUBMPYEMYIO  KNETKY WM MNEepPBUYHYID  KNEeTKY, TO €CTb  BblAENEHHYIo
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HENOCPEACTBEHHO W3 OpraHuama, Hanpumep, u4enoseka. KneTka-xo3sauH MOoXeT
npeacrTasnsaTb cOOOM aAre3vBHYIO KIETKY UMM CYCMEH3MOHHYIO KNeTKYy, TO €CTb KNeTKy,
KOTOpas pacTeT B CycrneH3uun. [ogxogawme KneTkn-xo3aesa U3BeCTHbI B 4aHHOW obnacTtu
N BKNIOYaOT, Hanpumep, knetknm E. coli DH5a, KNeTkn sIM4HMKa KUTANCKOrO XOMSIKa,
knetkn VERO mapTbiwkn, knetkn COS, knetkn HEK293 u 1. n. B yensax amnnudukaymm
unu  pennukaumm  peKoMOUHAHTHOrO  3KCMPECCUMOHHOrO  BEKTOpa  KreTKa-Xo3AuH
NpeanoYTUTENbHO NpPeAcTaBnseT coOOoN NPOKaAPUOTUYECKYIO KIETKY, Hanpumep, KreTky
DH5a. B yensx nonyyeHus pekombuHaHTHoro TCR, nonunentuaa unu 6enka, kneTka-
XO38IMH MPeanoYTUTENBHO npeacTaBnseT cobon KneTky mnekonutarwowero. Hambonee
NpeanoYTUTENbHO, KNeTKa-XOo3anH npeacraBnaetT cobon KneTky yernoseka. B 1o Bpems
KaK KneTka-xo3siuH MOXeT ObITb KreTKou Noboro Tuna KneTkn, MOXET MPOUCXOAUTb U3
noboro TMNa TKaHM N MOXET HaxoAUTbCA Ha NMbOW CTaguu pasBUTUA, KIETKa-XO3AUH
npeanoYTUTENbHO npeacTaBnsaeT cobon numdounT nepudepunydeckon kposn (PBL — oT
aHrn. peripheral blood lymphocyte) nnn MoHOHykneapHyto KneTky nepugepmnHecKkon Kposu
(PBMC). bornee npeanoyTUTENBHO, KNETKA-X03AMH NpeAcTaBnseT cobon T-KneTky.

B uensx gaHHoro gokymeHTta T-kneTka MOXEeT npeacTtaBnsatb cobon nobyo T-
KNeTKy, Takylo Kak KynbTuBMpyemasi T-kneTka, Hanpumep, nepsudHas T-knetka mnu T-
KneTka M3 KynbTUBMPYEMOW NUHUKM T-knetok, Hanpumep, Jurkat, SupT1 u T.4., unn T-
KneTka, Nofly4YeHHasa oT mrekonutatowero. B cnyyae nonyveHus ot mnekonuratowero T-
Knetka MoXeT ObiTb MOMNy4YeHa M3 MHOTMX MCTOYHMKOB, BKIKOYasi, HO, HE OrpaHn4MBasiCb
KPOBbIO, KOCTHBIM MO3roM, NMMMaTUYECKUM Y3r10M, TUMYCOM UMK APYIMMU TKAHSMW Unu
XKNAKOCTAMMW. T-KneTkn moryT ObiTb Takke oboraweHbl nnm ovmeHbl. [peanoyTUTenbHO,
T-kneTka npeacrtaenaeT cobon T-kneTky yenoseka. T-knetka MoxeT ObiTb Nboro Tuna
T-kNneTkm ©N  MOXEeT Haxogutbcs Ha mmobon  cragum  pasBuTUS,  BKIOYas
CD4"/CD8" aBaxabl no3nTuBHble T-kneTkn, CD4" T-xennepsbl, Hanpumep, kneTtkn Thyu
Th, , CD4" T-knetku, CD8" T-kneTku (Hanpumep, LUMTOTOKCUYECKME T-KNeTku), OonyXorb-
uHbmnbTpUpyowmne numdountsl (TIL), T-knetkn namsatyn (Hanpumep, UeHTpanbHble T-
KNEeTKN namaTn U 3pekTopHble T-KNETKM NamaATn), MHTaKTHble T-KNETKM U T.M., HO, He
OrpaHNyYnBasiCb NMW.

Takke cornacHo n3obpeTeHnio NpeanoXeHa Nonynauna KNeTok, cogepxaiyasa no
MEHbLUEN Mepe OfHY KIETKY-XO35iMHa, OMWCAaHHYK B AAHHOM JOKymeHTe. [lonynauyms
KNEeTOK MOXET MpeAcTaBnsaATb COOOM reTeporeHHy MNonynauuio, CogepKallyro KneTky-
X035IMHa, coaepxawlyto mobon M3 ONUCAHHBIX PEKOMOUHAHTHBIX 3KCMPECCUOHHbIN
BEKTOPOB, MOMUMO MO MEHbLUEN Mepe OAHOW APYror KNETKW, HanpumMep, KNeTKN-X03sinHa
(Hanpumep, T-kNeTkW), KOTOpas HEe COAEPXKUT HUKAKOrO U3  PEKOMOUHAHTHBLIX

3KCMPECCUOHHBIX BEKTOPOB, MMM KIMETKU, OTNNUYHOW OT T-KMeTku, Hanpumep, B-kneTku,
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Makpodpara, HeuTpoduna, spuTpouuTa, renaTouuTa, IHAOTENWANbHOW  KNETKW,
anuTenuanbHON KNEeTKWN, MbILLEYHOW KNEeTKM, KNEeTKM ronoBHOro Mosra un 1.4. B kavectse
anbTepHaTUBbl, MONYNAUUA KNETOK MOXET nNpeacTasnaTb cobon no  cywecrsy
FTOMOFEHHYI0 MONynsauuio, rae MOonynayuvMs COAEPXUT B OCHOBHOM KMETKU-XO35ieBa
(Hanpumep, nNO  cywecTtsy CcCOCToAWME U3), cogepxawme  pPekOMOMHaHTHbIN
3KCMPECCUOHHLIN BeKTOp. Monynauusa Takke MOXET npeacTaBnsitb COOOW KrnOHambHYH
NonNynAUMIO KNETOK, B KOTOPOM BCE KMNETKM MONynauyum npeacTaBnsioT COOOM KMOHbI
OAHOWN €4ANHCTBEHHOWN KNETKM-XO035IMHa, cogepallen peKOMOMHAHTHbBIA 3KCNPECCUOHHbIN
BEKTOP, TakMm oOpasom, 4YTO BCE KMETKM MONynsaunm cogaepxat pPeKoMOMHAHTHLIN
3KCMNPECCUOHHbIN BeKTOp. B OAHOM BOMMOLWEHUN MK300peTeHns Monynayusa KneTok
npegcrasnseTr CcoboM  KMNOHamnbHYO  MNONYNAUMIO,  COAEPXKaLLyl0  KMNEeTKU-XO35€eBa,
cogepxawme pPeKkoMOMHAHTHBIN 3KCMPECCUOHHBIN BEKTOP, Kak OMMCaHO B JaHHOM
JOKYMEHTE.

B ogHOM BONMOLEHNN N30OPETEHNS YNCNO KNETOK B MONYNAUUM MOXET ObICTPO
yBENUUMBAaTLCS. YBENUYEHME Yncna T-KNeTOK MOXET OCYLLECTBNATLCS MoObIM 13 LLenoro
psaa cnocoboB, M3BECTHbIX B AaHHOW 06nacTu, kak onvucaHo, Hanpumep, B nateHTe CLUA
8034334; nateHte CLUA 8383099; nybnukayum nateHTHou 3asskm CLUA  Ne
2012/0244133; Dudley et al., J. Immunother., 26:332-42 (2003); n Riddell et al., J.
Immunol. Methods, 128:189-201 (1990). B ogHOM BOMMOLUEHUN yBENUYEHNE ducna T-
KNeTOoK OCYLLECTBIAOT MNOCPEACTBOM KyNbTUBMPOBaHUSA T-knetok ¢ aHtutenom OKT3, IL-
2 n dpuaepHeimm PBMC (Hanpumep, o6ny4YeHHbIMy annoreHHbimm PBMC).

TCR, nonvnentuabl, ©O€nKkW, HYKNEMHOBbIE  KUCMNOTbl, PEKOMOUHAHTHbIE
3KCNPECCUOHHbIE BEKTOPbI U KNETKU-X035ieBa (BKMOYasa MX NonynsaymMm) no n3obpeTeHnio
MOTYT ObITb BblAeneHbl /UMM OYULLEHbI. TEPMUH «BbIAENEHHbIA», B TOM BUAE, B KOTOPOM
OH WCMOMb3yeTCA B [AAHHOM AOKYMEHTE, O3HayaeT yAaneHHbIn M3 ero npupOAHON
OKpy»KatoLLen cpeabl. TEPMUH «OYULLEHHBIAY», B TOM BMAE, B KOTOPOM OH UCMONb3YEeTCH B
AAHHOM [AOKYMEHTEe, O3HayaeT C MOBbILUEHHON 4YUCTOTOW, FAEe «4YMCTOTa» SBNAETCH
OTHOCUTENbHbIM TEPMUHOM M HE 00s3aTenbHO NMOHMMAETCHA kak abcomnTHasa 4ucToTa.
Hanpumep, 4MCcTOTa MOXET COCTaBnsiTb MO MEHbLUeW mepe npumepHo 50%, MoxeT
cocTtaBnaTb 6onblie yem npumepHo 60%, npumepHo 70%, npumepHo 80%, NPUMEPHO
90%, npnmepHo 95% mnnn moxeT coctasnaTb NpumepHo 100%.

TCR, nonuvnentugbl, O€nKW, HYKNEMHOBbIE  KWUCMNOTbl, PEKOMOUHAHTHLIE
3KCNPECCUOHHbIE BEKTOPbI M KMNETKN-X035eBa (BKNOYAsa UX nonynsaymm) no n3obpeTenuio,
BCE W3 KOTOPbIX Aanee B AaHHOM [AOKYMEHTE B COBOKYMHOCTU HasbiBawTca «TCR
MaTtepuanamm rno n3obpeTeHnio», MoryT ObiTb NPUrOTOBMNEHbLI B KOMMO3ULUKN, TaKOW Kak

hapmaueBTUYECKas KOMNO3nuUms. B cBA3M € 3TMM, cornacHo M3obpeTeHuto npeanoxeHa
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hapmavnesTmyeckas komnosmyms, cogepxawjas nobdon ns TCR, nonunentugos, 6enkos,
HYKNENHOBbIX KWUCIOT, 3KCMPECCUOHHbIX BEKTOPOB, W KIETOK-XO035eB (BKMw4Yaa wux
nonynauyun), OMUCaHHbIX B AAHHOM [OKYMEHTE, U apmaueBTU4eCKku npuemMnemMbin
HocuTenb. PapmMaueBTMHECKME KOMMO3MUMM NO U300peTeHuto, cogepxawime nobon ums
TCR marepuanos no nsobperteHuto, Moryt cogepxartb 6onee ogHoro TCR marepuana no
n3obpeTeHunto, Hanpumep, NONUNENTUA N HYKNEUHOBYIKO KUCMOTY, unu asa unu bonee
pasHbix TCR. B kayectBe anbTepHaTuBbl, papmaueBTU4eckas KOMMO3ULUUS MOXET
cogepxatb TCR wmaTtepman no wusobpeteHnto B komObuHauymm cC  apyrum(m)
hapmaueBTUYECKN aKTUBHbIM(M) areHToM(amMn) Unn NekapCTBEHHbIM(M) cpeacTBoM(amu),
TakMM(M) Kak XUMUOTEpaneBTUYECKME areHTbl, Hanpumep, acnaparuHasa, oycynbdaH,
kapbonnaTtuH, uucnnatuH, gayHopyOuumH, AokcopybuumH, dTopypauun, remuymtabuH,
rMAPOKCUMOYEBNHA, METOTPEKCAT, NaknuTakcern, putykcumat, BUHONACTUH, BUHKPUCTUH Y
T.A.

MNpeanoyTMTENBHO,  HOCUTENb  NpeacTaBnseTr  cobon  papmaueBTUYECKU
npvemMnemMbii HocuTenb. B OTHOWEHWM dapmayeBTUYECKMX KOMMO3ULMMA HOCUTETb
MOXET npeacTaBnaTb cobon noboM M3 HOCUTENEWN, TPAAULMOHHO UCMOMb3yeMbIX ANS
KOHKpeTHoro paccmartpmaemoro TCR marepuana no umsobpeteHmio. Cnocobbl
NOny4YeHMs BBOAMMbIX KOMMO3ULUMA U3BECTHbI UMM OYEBUAHbI Cneynannuctam B AaHHOW
obnactm u onucaHel Gonee nogpobHo, Hanpumep, B Remington: The Science and
Practice of Pharmacy, 22™ Ed., Pharmaceutical Press (2012). MNMpeanouTUTenbHO, Y4ToBbI
hapmaueBTMHYECKM NPUEMIIEMbIA HOCUTENb NPEACTaBNAN CoO0OM HOCUTENb, KOTOPbLIA HE
obnagaet BpeaHbIMU MOBOYUHbIMM 3PPEKTaMN NN TOKCUYHOCTBIO B MPUMEHSAEMbIX
YCIOBUSIX.

Beibop Hocutena ByaeT onpeaenatbCs oTyactu KOHKpeTHbiIM TCR maTtepuanom
no n3o0peTeHnto, a TaKke KOHKPETHbIM Cnocobom, ncnonb3yembiM ans BeegeHns TCR
mMaTtepuana no usobpeteHnto. COOTBETCTBEHHO, CYLLUECTBYET MHOXECTBO MOAXOASALLMNX
npenapaTtos apmaueBTUYECKOM KOMMo3uuum no  m3obpeteHuto. ogxogdawme
npenapaTtbl MOTyT BKMoYaTh No6oM 13 npenaparosB ANA NapeHTepPanbHOro, MoOAKOXHOrO,
BHYTPWBEHHOIO, BHYTPMMbILLEYHOrO, BHYTpUapTepmanbHoro, WHTpaTeKanbHoro,
BHYTPMOMNYXONEBOro UNn BHYTPUOPIOLLMHHOIO BBEAEHMSA. Bonee yem oanMH nNyTb MOXeET
OblTb ucnonb3oBaH Ans BeeaeHuss TCR  wmartepmanos no  um300peTeHuio, U, B
onpefeneHHbIX NpMMepax, KOHKPETHbIN NyTb MOXET obecneunsaTb 6onee HemMeaneHHyo
n 6onee 3PEKTMBHYIO peakUmIo, YeEM B Criydae Apyroro nyTu.

MpeanoututensHo, TCR wmartepuan no un3obpeTeHnio BBOAAT MNOCPEACTBOM
WHbEKUUK, Hanpumep, BHyTpmBeHHo. Korga TCR wmatepman no un3obpeTeHuio

npegcrasnseT cobon KneTky-xo3auHa (Mnu ee nonynayu), akcnpeccupyrowyro TCR no
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n3obpeteHunto, hapmayeBTUYECKN NPUEMMEMbIA HOCUTENb ANS KMEeTOK AN WMHbEKUUK
MOXET BKMOYaTb NOBON M3OTOHMYECKUW HOCUTEMb, TAKOW Kak, Hanpumep, HOPManbHbIN
dusnonornyeckn pactesop (npumepHo 0,90 macc./06.% NaCl B Boae, npumepHo 300
mocmone/n NaCl B Boge unu npumepHo 9,0 r NaCl Ha nuTp BoAbl), pacTBOp 3neKkTponuTa
NORMOSOL R (Abbott, Chicago, IL), PLASMA-LYTE A (Baxter, Deerfield, IL), npumepHo
5%-y10 AeKkcTpo3y B BoAe unn PuHrepa-nakrar. B ogHOM BonnoweHnn hapmaneBTUYecKu
npuemMnemMbIi HOCUTESb AOMOSHAOT YENOBEYECKUM CbIBOPOTOYHbIM anbOyMUHOM.

B yenax nsobpeTeHns Konu4ecTBo uMnu Jos3a (Hanpumep, YMCro KIeTok, koraa
TCR wmatepuan no wusobpertenuio npeacrasnaet cobon ofHy wunu Bonee KneTok)
Beogumoro TCR martepmana no u300peTeHuto [O0MmKHbl OblTb AOCTaTOYHbIMKM  AMS
abbekTa, Hanpumep, TepaneBTUYECKOrO UM NPOMUNAKTUYECKOro OTBeTa, Y cybbekTa
WUNW XMBOTHOIO 3a pasyMmHbIM nepuos BpemeHu. Hanpumep, gosza TCR marepuana no
n3obpeTteHnto aomkHa ObiTb AOCTATOMHOW ANSA CBA3bIBAHWMS C PakoBbIM AHTUFEHOM
(Hanpumep, myTaHTHbIM RAS) nnu BbISBNEHUS, NEYEHUS UMK NPEAYNPEXAEHNS paka 3a
nepvog ot NPUMEpHo 2 Yacos unu donbLue, Hanpumep, ot 12 Ao 24 unn 6onee 4acos, C
MOMEHTa BBEAEHUSA. B KOHKPETHbIX BOMMOLLEHUSAX Nepuos BpemeHn mor 6bl ObiTb gaxe
Bonblie. [lo3a Oyget onpeaensatbes apdeKTUBHOCTLIO KOHKpeTHoro TCR maTtepmana no
N306pETEHNIO N COCTOSIHMEM XUBOTHOMO (HamMpuMMep, YenoBeka), a Takke Maccon Tena
AAHHOTO XXMBOTHOTO (HanNpUMep, Yenoseka), Nognexallero nNe4YeHuo.

MHorve aHanusbl Ans onpefeneHnss BBOAUMOW A03bl M3BECTHbl B AaHHOW
obnactn. B uenax nsobpeteHns aHanms, KOTOPbIA BKMOYAET CpaBHEHWE CTEeneHw, A0
KOTOPOW  NU3NPYIOTCA  KNeTKU-mMmuweHn wunmn  cekpetmpyetcsa  IFN-y  T-knetkamu,
akcnpeccvpyrowmmn TCR, nonunentua wnu 6enok no mn3obpeTeHuio npu BBEAEHUU
AAHHOMW [03bl TakMX T-KNETOK MIEeKonuTaloweMy Yy LUenoro psga MIeKonuTalroLwmx,
KaXX4oMy N3 KOTOPbIX AaETCA pasHas fo3a T-KNneTok, MOXHO 6bino 6bl ncnone3osaTb AnNs
onpeaeneHnsa UCXO4HOW A03bl, NoANexallen BeeaeHno mnekonutatowemy. CteneHn, 40
KOTOPOW NU3UPYIOTCS KNETKM-MuweHn unn  cekpetmpyetcs |IFN-y npu  BBeaeHwun
onpeaeneHHoOn J03bl, MOXHO aHanuaupoBaTb crnocobamn, WU3BECTHbIMM B AaHHOW
obnactu.

HJosa TCR wmarepuana no wun3obpeteHutio Takke Oygetr onpesensatbes
CYLWeCTBOBaHNEM, MNPUPOAOA U CTeneHblo nbbix BpeaHbiX MOOOYHbIX 3 EEKTOB,
KOTOpble MOryT COMyTCTBOBaTb BBeAEHMIO KkOHKpeTHoro TCR martepmana no
nsobpeteHuto. OB6bl4HO, nevawun Bpady OyaeT NPUHUMATb PELLUEHUE OTHOCUTENbHO
fosnposkn TCR marepuana no nsobpeTeHuto, NOCpeACTBOM KOTOPOW NEYUTb KaxKaoro
OTAENMbHOro NayneHTa, yunTbiBasd MHOXECTBO (PakTOpOB, TaKMX Kak BO3pacT, Mmacca Tena,

obuwee cocTtosHWe 340poBbs, pauuoH, non, TCR wmatepman no wmsobpeTeruto,
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nognexaiymi BeeaeHMo, cnocob BBEASHUA N TSHXKECTb paka, nognexawero neyeHuno. B
oagHom BonnoweHun, B kotopom TCR martepuan no nsobpeteHuio npegcrasnseTr cobon
NnonynauuIilo KNeToK, YMCMO KMETOK, BBOAUMbBIX 3@ WHQY3NIO, MOXET BapbupoBathb,
Hanpumep, oT npumepHo 1 x 10° go npumepHo 1 x 10'? kneTok unm Gonblie. B
KOHKPETHbIX BOMMOLLEHNSIX MOXHO BBOAMUTL MeHbLLe yeMm 1 x 10° kneTok.

OpHoMy M3 OOblYHbIX CMeyManucToB B AaHHOW obnactu AOrmKHO ObITb cpasy
noHatHo, yto TCR wmatepmanel no u3obpeTteHuto MoryT ObiTb MOAUDULNPOBAHDI
MHOXECTBOM NyTen, Takum obpasom, 4ToObl TepaneBTMyeckas nnm npodunakTmyeckas
adppektnBHocTb TCR martepuanoB no wu3obpeTeHuo yBenuuuBanacb nocpenCcTBoOM
daHHon mogudpukauymm. Hanpumep, TCR matepmanel no usobpeTteHutio Moryt ObITb
KOHBIOMMPOBaHbI UMW MPAMO, UMW HEMPSAMO 4Yepe3 MOCTMK C XUMWUOTepaneBTUYECKUM
areHTom. MNpakTnyeckoe NpUMeHeHue KOHBbIOrayum coeaVHeHnn c
XUMMOTEPANEBTUYECKUM areHTOM W3BECTHO B AaHHon obnactu. OauH u3 0bblYHbIX
cneuynanuctoB B faHHoM obnactu npusHaeT, yto cantbl HA TCR maTtepuanax no
n3006peTeHunto, KOTOpbIE HE SABNAITCA HeobxoanmbiMu Ana yHkumm TCR maTtepuanos no
n300peTeHunto, ABNSIOTCA canTamn, NOAXOASLUMMU ANS NPUCOEANHEHUS MOCTUKA W/WMnu
XUMMOTEPANeBTUYECKOrO areHTa, npwu yCcrosun, 4yTO MOCTMK nvnn
XUMMOTEPANEBTUYECKUA areHT, Oyayum npucoeauHeHHbiM k TCR marepuanam no
n3obpeteHunto, He npendarcTByeT(0T) dyHkumm TCR martepuanoB no u3obpeTeHuto, TO
€CTb CrnocoBHOCTM CBA3bIBATbCA C MyTaHTHbIM RAS wunu BbISBNATb, NeYUTb WK
npeaynpexaartb pak.

MpeanonaraeTcs, 4TtO (papmauesTnyeckme komnosvumm, TCR, nonunentugpl,
6enkun, HYKNEMHOBbIE KUCMOTbl, PEKOMOMHAHTHbIE 3KCMPECCUOHHbIE BEKTOPbI, KIETKM-
X035€Ba Unun Nonynsauun KNeTok no n3obpeTeHnto MoryT BbiTb MCMOMb30BaHbl B cnocobax
neyeHns nnn npeaynpexaeHns paka. bes npuBsaskn kK KOHKPETHOW TEOPUK, NONararoT, YUTO
TCR no n3obpeTeHunto cneymdPuyHo CBA3bIBAOTCA C MyTaHTHbIM RAS, Takum obpasom,
yto TCR (Unun poacTBEHHbIN nonunenTua unu 6enok No n3obpeTeHnto), Npu aKcnpeccum
kneTkon, crnocobeH  onocpeaoBaTb  MMMYHHbIA ~ OTBET Ha  KNETKY-MMWLUEHD,
3KCNPECCUPYIOLLYIO MyTaHTHbIN RAS. B 3TOM €BA3M, COrnacHo M3obpeTeHunto npeanoXxeH
crnoco® rneyeHuMs WnM NPeaynpeXaeHus paka Yy MIEKONUTaLWEro, BKYaLWMN
BBEAEHME mrekonuTalwemy nwobon uns dapmayestTnyecknx komnosvuyun, TCR,
nonuMnenTMaAoB unu 6enkoB, OMUCaHHbIX B AAHHOM AOKYMEHTE, MOOON HYKNEMHOBOW
KMCNOTbI NN PEKOMOUHAHTHOMO 3KCMPECCMOHHOIO BEKTOPA, COAEPKALLEro HYKMEOTULHYIO
nocnenoBaTenbHOCTb, kogupyowyto nobon ns TCR, nonunentngos, 6€nkoB, ONUCaHHbIX
B A@HHOM AOKYMEHTE, Unu nobon KNeTkm-xo3amHa unm nonynsayum KNneTok, CoaepaLymx

pekoMONHaHTHbIA BEKTOP, KOTOpbIM kogupyeT nwbon m3 TCR, nonunentuaos wnu
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6enkoB, ONUCaHHbIX B JAHHOM AOKYMEHTE, B konuyectse, 3PMEKTMBHOM AN NEeYEHUs
UNN NPeyNpPeXAeHNa paka y MIeKonuTatoLero.

CornacHo opHOMY BOMMOLWEHUO UK300peTeHns npegnoxeHa nwobas w3
hapmayesTuyeckmx komnosvumn, TCR, nonunentuaoB unu 6enkoB, OMUCaHHbLIX B
JaHHOM  OOKymeHTe, nobasi  HyKneumHoBass KWCMOTa WM PEKOMOMHaHTHbIN
3KCMPECCUOHHBIM ~ BEKTOP,  COAEPXAalUMW  HYKNEOTUAHYK  MOCneAoBaTeNbHOCTD,
koaupytowwyto nobon ns TCR, nonunentngos, 6€nkoB, ONUCaHHbIX B AAHHOM AOKYMEHTE,
unn nobas KNneTka-xo3amH WNU NOMyNAUUS KNEeTOK, COoAepXKalux PeKOMOWMHAHTHbIN
BEKTOP, KOTOpbIK koaupyeT nobon n3 TCR, nonvnentngos unu 6enkos, ONUCaHHbLIX B
AAHHOM JOKYMEHTE, ANs NPUMEHEHUST B MNEYEHUN WUNN NPeaynpexgeHun paka y
MITEKONUTAaIOLLErO.

TepMUHbI «NEYUTb» U «NPEAYNPEXaaTb», a TaKKe CroBa, NPOUCXOAALLME OT HUX,
B TOM Buie, B KOTOPOM OHW WUCMOMb3YOTCH B AAHHOM AOKYMEHTE, He o0s3aTenbHo
noapasymesaot 100%-0e mnu nonHoe BbifleYMBaHWE Unu npeaynpexaeHune. BepHee,
CYLLECTBYIOT BapbUpylOLUMEe CTEMEHW BbINEYMBAHUSA WNU NPEAYNPEXAEHUS, KOTOpble
OObIYHbIN CneyManucT B AaHHOW obnactu pacueHMBaeT Kak NMPUHOCSLLME BO3MOXKHYHO
nonb3y NN TepaneBTnyeckni acpdekT. B cBs3M € 3TUM, cnocobbl N0 N306PETEHNIO MOTYT
obecneymBaTb NOOOE KONMYECTBO NMOOOro YPOBHS NEYEHUS UINN NPEAYNPEXAEHNSA paka Y
MITEKONUTAaIOLLEro.

Kpome Toro, nevyeHne vnu npegynpexaeHvne, npeanoXxeHHble CornacHo cnocoby
Nno M300pEeTEHMIO, MOTYT BKIMOMATb NEYEeHMe UNn npegynpexaeHve ogHoro unu Gonee
COCTOSIHAM UMW CUMMTOMOB paka, MNOANEXALLEro INEYEHUIO WUNU NPeaynpexaeHuLo.
Hanpumep, nevyeHne wnu npeaynpexgeHne MOXET BKMNYaTb CTUMYNUpPOBaHWe
perpeccun onyxonu. Kpome TOro, B LUensX [AaHHOrO AOKYMEHTa, TEPMUH
«NpeaynpexaeHne» MOXET OXBaTbiBaTb 3a4EPXKKy Hayana paka unm ero cumntoma wunm
cocTosiHMSA. B kauecTBe anbTepHaTMBbI UMW AOMNOMHUTENBHO, TEPMUH «NPEAYNPEXAEHNEY
MOXET OXBaTblBaTb NPEAYNPEXAEHNE UMK 3a4EPKKY PeUMAnBa paka unm ero CUMnToma
UNN COCTOSHMS.

Take npeanoxeH cnoco® BbISIBNEHUS HanMMYMs paka y MIEKOMUTaroLero.
Cnocob6 BkntovaeT (i) npuseaeHne obpasya, cogepxawjero ogHy mnm Gonee KneTok oT
MAeKonuTarowero, B KOHTakT ¢ nobbim u3 TCR, nonunentnaos, 6enkoB, HYKNEMHOBbIX
KMCMOT, PEKOMOMHAHTHBLIX 3KCMPECCUMOHHbIX BEKTOPOB, KNETOK-X035E€B, NONynsUUA KNeTok
unn  apmayeBTUHECKUX KOMMO3ULMA N0 WU30OPETEHUIO, OMUCaHHLIX B AaHHOM
AOKyMeHTe, ¢ oOpasoBaHueM, BCNEACTBME 3TOro, Komnnekca, u (i) BbisBNEeHNe 4aHHOro
KOMMMeKkca, rAe BbIIBMEHME KOMMMEKCA CBUMAETENBbCTBYET O HanmuMumMM paka vy

MnekonuTaroLlero.
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OTHocuTenbHO criocoba BbISABMEHUA paka y MreKonuTarowero no n3obpeTeHuio,
obpasel KNeTok MOXET NpeacTaBnsTb cobon obpasel, cogepalymii LENbHbIE KIETKN, UX
nmsatbl UNM - pakuymilo  N13aToB  LEMbHbIX  KMETOK, Hanpumep, SAEPHYIO  uUnu
yuTonnasmaTtudeckyo dpakumo, dpakumio obwero 6enka unu opakunio HyKIEMHOBOW
KMCNOTbI.

B uenax cnocoba BbisiBNeHUA paka no n3obpeTeHuto, NpuBeAeHNe B KOHTaKT
MOXET MPOUCXoAUTb N Vvitro wunn in Vivo OTHOCUTENIbHO  MIIEKOMUTaloLWero.
MpepnoYTUTENbLHO, NPUBEAEHNE B KOHTAKT NPOUCXOAUT in Vitro.

Kpome TOro, BbISIBNEHWE KOMMMEKCa MOXET MPOUCXOAUTb MOCPEACTBOM
MHOXECTBA NyTEW, M3BECTHbIX B gaHHon obnactn. Hanpuwmep, TCR, nonunentugbl,
6ernkn, HYKNEeMHOBbIE KUCMOTbl, PEKOMOUHAHTHbIE 3KCMPECCUOHHbIE BEKTOPbI, KIETKU-
X035€Ba MM Nonynauun KNeTok no U3o0peTeHuto, OnncaHHble B JAaHHOM AOKYMEHTE,
MOryT OblTb MeEYEHbl BbISIBNAEMON METKOW, TakOW Kak, Hanpumep, pagvounsoTon,
dnyopocdop (Hanpumep, cdnyopecuyenH msotmouymnadatr (FITC - ot anrn. fluorescein
isothiocyanate), dwukoaputpuH (PE)), depmeHT (Hanpumep, wenodHas docdarasa,
nepokcuaasa xpeHa) 1 anemMeHTapHble YacTtuubl (Hanpumep, YacTuubl 30M10Ta).

B uensax cnocoboB no mM300peTeHuto, B KOTOPbIX BBOASAT KMNETKM-XO3sieBa UMK
nonynauMmM KNeToK, KNEeTKM MOryT NpeacTaBnaTb COOOM KMeTKW, KOTOpble SBMSHOTCS
annoreHHbIMN U1 ayTONOrMYHbIMK B OTHOLLEHMM Mnekonutarowero. NpeanoyTuTensHo,
KNeTKn ABNASIOTCA ayTONOMMYHbIMU B OTHOLLEHUN MINEKONUTAIOLLETO.

B oTHoweHun cnocoboB no n3obpeTeHuto pak MoXeT npeacTaBnaTe cobon nodon
pak, Bkovas nobon 13 cneayowmx BUAOB paka: OCTPbIA NMMOOUMTAPHBIN pak, OCTPbIN
MUENONAHbIA NENKO3, anbBeonsipHas pabaomMmMocapKkoma, pak KOCTW, pak roroBHOMO
MO3ra, pak MOOYHOM >Kenesbl, pak aHyca U aHanbHOro kaHana wim NPSIMON KULLKKW, pak
rnasa, pak BHYTPUMNEYEHOYHOrO KENYHOro MPOTOKA, pak CyCTaBOB, paK LUEW, KENYHOro
ny3blpsi UM NMEBPbl, pak HOCa, HOCOBOW MOMOCTU WNWN CPeAHEro yxa, pak poTOBOW
MonoCTWN, pak BRnaranuuwja, pak BYMbBbl, XPOHUYECKUN NUMAPOLUUTAPHLIA IENKO3,
XPOHUMYECKUA MUENOUAHBLIA pPak, pak TONCTOM KULLKW, KOMOPEKTamnbHbIA pak, pak
SHAOMETPMUS, pak NULLEBOAA, Pak LUENKM MaTKW, KapuWHOMAHAA OMyxXorb >Keryao4Ho-
KALLIEYHOro TpakTa, rmmoma, numdoma XOAXKKMHA, pak ropTaHOrnoTKU, pak MOYKW, pak
ropTaHu, pak MedYeHun, pak nerkoro, 3roKayYecTBEHHaAdA Me30oTenuMoma, MenaHoma,
MHOXECTBEHHAas MMENOMa, pak HOCOMMOTKN, HEXOAXKKMHCKAs NMMAOoMa, pak pPOTOrmnoTKuY,
paKk ANYHUKA, pak MeHuca, pak MNoAXenyhovHOW Xenesbl, OPILWUHbLI, canbHUKa N pak
OpbPKENKM TOHKOM KULLKK, paK rMOTKWN, pak NpeacTaTenbHON Xenesbl, pak NpsiMOn KULLIKK,
pak MNOYKM, paK KOXW, pak TOHKOW KULLIKW, PaKk MATKOW TKaHW, pak Xenyaka, pak sudka, pak

LWMTOBUAHOWM >Kenesbl, pak MaTKW, pak MOYETOYHMKA W pak MOYEBOro My3bips.
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MpeanoYTUTENbHLIM PakoM SBMSETCA pak MNOAXKENYLOYHOW >Kenesbl, KONopeKTanbHbIv
pak, pak nerkoro, 3HAOMETPUS, SAWMYHMKA UMM NPeAcCTaTenbHOW  Kenesbl.
MpeanoyTuTenbHO, pak nerkoro npeacrasnsetT cobon ageHOoKapuMHOMY Nerkoro, pak
SIMMHUKA MpeacTaBnseT coboN 3nUTENManbHbIM Pak SIMYHMKA U pak MOAXKENYAOYHON
Kenesbl npeacrtaBndeT cobon ageHOKapUMHOMY MOAXKENyAOYHOW enesbl. B ogHom
BOMMOLWEHNN KN300pEeTEeHNa nNpu pake IKCMPECCUpyeTcs MyTaHTHas Jernoseyeckas
aMUHOKNCIIOTHas nocrneaosartenbHOCTb RAS, rae aMMHOKUCIOTHAas NocneaoBaTenbHOCTb
MYTaHTHOrO  Y4ernoBeYecKoro RAS npeacraBngeT  cobon  aMUHOKUCMOTHYHO
nocrneaoBaTenbHOCTb MYTaHTHOro 4venoseveckoro KRAS, MyTaHTHOro 4enoBeyecKkoro
HRAS wunu wmytaHTHOro u4enoseyeckoro NRAS. MytaHTHbIn yenoBeyeckun KRAS,
MyTaHTHbIK Yenoseyveckun HRAS n myTaHTHbIM YenoBeyveckun NRAS, akcnpeccupyemble
npu pake, MOryT NpeacTaBnsaATb COOOW TakMe, Kak OnMuMcaHo B AAHHOM [OKYMEHTE, B
OTHOLLEHUN JPYrMX acnekToB n3obpeTeHus.

MnekonuTarowee, Ha KOTOPOE CChiNarTca B cnocobax no n3obpeTeHuto, MOXeT
npeacraesnsaTb cobon nboe mnekonuTawLlee. B Tom B1ae, B KOTOPOM OH UCMONb3yeTCs
B AaHHOM [AOKYMEHTe, TEpMUH «MIeKkonuTalwee» OoTHocuTca K  nobomy
MAeKonuUTaroWemMy, BKMOYas Mnekonutarowmx otpsaa Rodentia, Takmx kak Mbiun w
XOMSIKA, W MnekonuTalwmx otpsga Logomorpha, Takmx Kkak KpOnukM, HO, He
orpaHnumBasicb uUMK. [peanoyTUTENbHbIM ABASIETCS TO, uYTOObI  MMnekonuTalowme
npoucxoaunu n3 otpsaga Carnivora, sknoyas Felines (kowkn) n Canines (cobaku). Bonee
npeanoYTUTENBHO, 4YTOObI MMEkonuTalwwme npoucxoaunn u3 otpsga Artiodactyla,
Bkrtovasa Bovines (kopoBbl) 1 Swines (CBMHbW), Unu U3 otpsaga Perssodactyla, sBkntovas
Equines  (nowagw). Hanbonee  npepgnoytutenbHO, 4YTOObI  MRekonuTaroLue
npuHagnexann k otpagy Primates, Ceboids mnu Simoids (06e3bsiHbl) nnn k oTpsagy
Anthropoids (4enosek n yenosekoobpasHble 06e3bsiHbl). OCOBEHHO NPesNOYTUTENBHBIM
MMAEKOMUTAIOLWNM SBNSETCA YENOBEK.

Cnepylowme npumepbl LOMONHUTENBHO  WAMKOCTPUPYIOT  U300peTeHne, Ho,
KOHEYHO, HMKOMM 06pasoM He AOMKHbl paccMaTpmBaTbCHA Kak OrpaHnynBaroLue ero

obbem.

NPUMEP 1
JaHHbin npumep aemoHcTpupyeT BbigenenHne TCR, obnaparowero aHTUreHHoW
CneyndnyHoOCTbi0O B OTHOWeEHMM 4enoseuveckoro KRAS ¢ wmytauynen G12V, rae
MyTaHTHbI KRAS npeseHTuposaH monekynon HLA-A*11:01.
TCR unaeHTUdMUMpoBanu u BbIAENANN U3 NEpUdPEpPUYECKONn KPOBU nauymeHTa C

pakom 3HAOMETpUS nocne ceHcnbunusauyum in vitro (IVS). PakoBble KNeTkn naymneHTa, Kak
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6bino obHapyxeHo, akcnpeccuposanu mytaymio G12V KRAS. KpaTtko, B ayTONOrnyHble
DC noa JencTBnem UMMNynbCOB BBOAMUMN MYTaHTHbIN nenTua
(MTEYKLVVVGAVGVGKSALTIQLI) (SEQ ID NO: 26) n COBMECTHO KynbTUBMPOBaNu B
TeyeHne 10 cytok ¢ CD8 T-knetkamu, OTOOpPaHHbIMU K3 NEePUPEPUIECKON KPOBMU
naymeHTa.

[anee, peakTMBHOCTb T-KNETOK aHaNM3vpoBanu B OTHOLIEHUN ayTonornyHbix DC,
B KOTOpble MOA AEWCTBMEM WMMYNbCOB BBOAWMM 24-MEPHbIN MENTUA, OXBaTblBAKOLMM
mytaumio G12V KRAS (MTEYKLVVWGAVGVGKSALTIQLI) (SEQ ID NO: 26), wvnm
cootBetcreyrowmn nentng WT (MTEYKLVVVGAGGVGKSALTIQLI) (SEQ ID NO: 27).
MNentuabl pecycnenaupytoT B AMCO. T-knetkun, kynbtusmpyembie ¢ DC, B kOTOpbIE noa
aencrtenem mmnynbcos Beogunu OMCO, ucnonb3oBanu B kavecTBe OTpuuaTenbHOro
KOHTpons. PeakTMBHOCTb T-KNeTok wu3mMepann Ha ocHoBe akcnpeccun CD137 u
npoaykumn IFN-y, kak nsmepeHo nocpegcrsom aHanmsa ELISPOT. PeaktmBHble T-kneTku
3aTem copTupoBanu Ha ocHoee 3kcnpeccmn CD137, konuyectBa OTCOPTUPOBAHHBIX T-
KNeToK Obiny yBEnuMYeHbl, 1 OTCOPTUPOBAHHBLIE, YBEIUYEHHbIE KONMMYECTBA KMNETOK eLye
pas TecTupoBanu, Kak onncaHo B gaHHom Npumepe. PesynbTathbl nokasaHbl Ha dur. 1A n
1B. Kak nokasaHo Ha dur. 1A n 1B, T-KneTkn ocyLeCcTBNANM NOBbILLAIOLLYIO PErynaumio
akcnpeccun CD137 (dur. 1A) n ysenumumsanu npogykumio IFN-y (dur. 1B) Tonbko nocne
COBMECTHOro KynbTuBmpoBaHus ¢ DC, B kOTopble Nog AeWUCTBMEM UMMYNbCOB BBOAUIMM
nentng KRAS G12V.

Mockonbky naumeHTt asnsancsa HLA-A*11:01-no3utuBHbIM, nNpeackasbiBanu, 4to 9-
MepHbIn 1 10-mepHbI nentuabl KRAS G112V 6ygyT cBA3biBaTbCA C AAHHOW annenbto ¢
BbICOKON adPUHHOCTLIO. Takum 00pasomM, TEXHOMOMMID OKpPaLUMBaHUS TETPaMepoMm
ncnonb3oBanu AnNs aHanu3a Toro, SBNSNAUCb NN T-KNEeTKM pPeakTUBHBbIMUA B OTHOLLEHUM
KRAS®'? B koHTekcTe HLA-A*11:01. CD8+ T-KkneTku nepudepuyeckoii KpoBK, KOTOpbIe
nogsepranuce VS 24-mepHbim nentngom KRAS (G12V, okpawwmsanu tetpamepom (9-
mMepHbin VVGAVGVGK (SEQ ID NO: 29) unun 10-mepHbin VVVGAVGVGK (SEQ ID NO:
30)). U PE n APC asnstotca dnyopodopamun. Tetpamep 6bin KOHBIOTMPOBaH C O4HUM U3
AaHHbIX nyopodopoB mnm gpyrmx. OkpawmBaHue knetok obonmn TeTpamepamu
NoBbILAET YBEPEHHOCTb cheyndunyHocTn. PesynbTaTtbl nokasaHbel Ha dur. 2 (nNpaBbin
rpacdomk). T-kneTkn, moguduymposaHHble ansa akcnpeccum TCR, KoTopble pacnosHasanm
10 mepHbin KRAS G12D B koHTekcte HLA-A*11:01, wcnonb3oBanu B KadyecTse
oTpUUaTENbHOrO KOHTPONs. PesynbTaTtbl AN OTPUMLATENBLHOrO KOHTPONS MOKasaHbl Ha
dur. 2 (nesbin rpadumk). Kak nokasaHo Ha dur. 2, CD8 T-kneTku, KOTOpbI€ NOABEPrannch
IVS 24-mepHbim nentuaom KRAS G12V, okpaweHsl TeTpamepom KRASC'2V-HLA-

A*11:01, B TO BpeMmsa Kak T-KNETKM OTPULATENBHOrO KOHTPONS - HET.
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CekBeH/VpOBaHNE OTCOPTMPOBaHHbIX MOCPEACTBOM TeTpamepa KNeTok C
NCnonb3oBaHMeM meToza cekBeHupoBaHnsa OHK OgMHOYHOW KNEeTkM OBHapyXmno oaHy
ueno 6eta n oaHy uenb anbda (Tabnuuya 6). HykneoTugHble NOCNEnOBaTENBHOCTM
BapuabenbHbix obnacren yenen anbda n 6eta TCR npeacrasnanu cobon SEQ ID NO:

31 1 32, COOTBETCTBEHHO.

Tabnnya 6
ID TCR LUens TCR | AMMHOKMCNOTHAsA NOCNenoBaTeribHOCTb (MOAYEPKHY ThI
obnacTu, onpeaensowWmne KOMMNIIEMEHTAPHOCTD)
KRAS®"™'- | Anbopa MSLSSLLKVVTASLWLGPGIAQKITQTQPGMFVQEKEAVT
HLA- (TRAV14/D | LDCTYDTISDPSYGLFWYKQPSSGEMIFLIYQGSYDQQNA
A*11:01 V4*02) TEGRYSLNFQKARKSANLVISASQLGDSAMYFCAMRGAS
QGGSEKLVFGKGTKLTVNP
(SEQ ID NO: 7)
Beta MGSRLLCWVLLCLLGAGPVKAGVTQTPRYLIKTRGQQVT
(TRBVS- LSCSPISGHRSVSWYQQTPGQGLQFLFEYESETQRNKGN
1*01) FPGRFSGRQFSNSRSEMNVSTLELGDSALYLCASSLTSG
GFDEQFFGPGTRLTVL
(SEQ ID NO: 8)
NMPUMEP 2
[aHHbIn  NpuMep AEMOHCTPUPYET MOMyYEHME  IKCMPECCMOHHOW  KacCeTbl,

kogupytowen TCR [Mpumepa 1 ¢ yucremH-zameweHHon, LVL-moanduymposaHHON
MbILUMHOW KOHCTaHTHOM OONacTbio, U KITOHMPOBaHNE LAaHHOW 3KCMPEeCCUOHHOM KacceTbl B
PETPOBUPYCHLINA BEKTOP.

TCR

MocnepoBaTenbHOCTL  HYKNENHOBOM

Mpumepa 1  knoHupoBamn B MSGV1-peTpoBUpPYCHBIN

KOAVPYHOLW IO
peaktuBHbin TCR lMNpumepa 1 (cogepxawymn HykneoTuaHble nocnegosartensHoctn SEQ
ID NO: 31 u SEQ ID NO: 32),

MOANDULMPOBAHHYIO MbILLMHYIO KOHCTAHTHYIO 06nacTb, KNOHUPOBaNN B PETPOBUPYCHbIN

BEKTOP.
KMCNOTHI, BblaeneHHbin G12V-

N BKMOYAOLWYO LUUCTEUH-3aMeLLeHHyo, LVL-

BEKTOp. MbiWwMHasa KOHCTaHTHas obnactb UenM o coaep)ana amMUHOKUCMOTHYIO
nocnegosarensHocTb SEQ ID NO: 17, rae X B nonoxeHun 48 npeacrasnsaet cobon Cys,
X B nonoxeHun 112 npeacrasnset cobon Leu, X B nonoxeHnn 114 npeacraBnset cobon
lle, n X B nonoxenun 115 npegcrasnser cobon Val. KoHcTaHTHas obnactb uenu B
cojgepana aMmMHOKUCHOTHY nocnegosatenbHocTb SEQ ID NO: 18, rae X B nonoxeHun

57 npeacrasnser cobon Cys. JluHkep P2A, cogepxawpmi aMUHOKUCIOTHYIO
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nocnegosarenoHocte SEQ ID NO: 25 (Wargo et al.,, Cancer Immunol. Immunother.,
58(3): 383-94 (2009)), 6bin pacnonoXeH Mexay KOHCTaHTHOM obnacTbio uenn o u
BapuabenbHon obnacteto uenu B. OT 5- Kk 3’-KOHLUY, PETPOBUPYCHbIA BEKTOP BKMKOYan
HYKNeoTUAHYI MNOoCnefoBaTerNibHOCTb, KOAUPYIOLWYO BapuabenbHyto obnactb uenu B
TCR, 3a koTopoun criegosana MoanduLUMpoBaHHas MbllUMHAA KOHCTaHTHas obnactb Lenu
B, 3a KOoTOpOW crneaosana nocnefoBaTenbHOCTb NUHKkepa P2A, 3a koTtopown cnegosana
BapuabenbHas obnactb yenn a TCR ¢ nocneayrowen MognuympoBaHHON MbILUMHOW

KOHCTaHTHOW o6nacTbto Lenu o.

NMPUMEP 3

[aHHbIn NpuMep AEMOHCTPUPYET, YTO anmnoreHHble T-KNeTku nepudepunyeckomn
Kposwu, TpaHcayumposaHHble TCR lNpumepa 2, cneynduyHo pacrnosHaoT YernoBeveckum
KRAS c¢ mytaumen G12V, rge mytaHTHbin KRAS npeseHTMpoBaH monekyrnon HLA-
A*11:01.

Cospgasanu petposupyc, kogupytowmi TCR Mpumepa 2, u ucnonb3oBanu Ans
TPaHCAYKUMM annoreHHblX T-KNeTok nepndepmnyeckon KpoBu oT ABYX AOHOPOB (Cnocobbl,
kak onucaHo B Tran et al., N. Engl. J. Med., 375: 2255-2262 (2016)). Skcnpeccuto TCR Ha
MOBEPXHOCTU KIETOK M3MEPSiNU MOCPEACTBOM MPOTOYMHOM UUTOMETpMU. Pesynbrarhbl
nokasaHbl Ha dur. 3. Kak nokasaHo Ha Our. 3, 3KCNPECCUIO MbILLMHON KOHCTAHTHOMN
obnactu yenn 6eta TCR (mTCR6eTa) BbISBNANN Ha NOBEPXHOCTM KIETOK.

AnnoreHHble kneTku, TpaHcayumposaHHble TCR [Mpumepa 2, Tectmposann Ha
PEaKTUBHOCTb B OTHOLUEHUWN NMHUA PaKOBbIX KNETOK-MULLEHEN, Kkcnpeccupyowmx KRAS
G12D, KRAS G12C wnm KRAS G12V. JIHUKM pakoBbiX KNETOK-MULLEHEN SIBNANUCH
NO3UTUBHLIMU UMW HEraTMBHbIMU B OTHOLLEHUWU akcnpeccumn HLA-A11, kak nokasaHo Ha
dur. 4. PeaktnBHoCTb mamepsnm no npoaykuum IFN-y (ELISPOT) u nosbiwaroLen
perynagun CD137 (npotodHas uyutomeTpus). PesdynbTatbl nokasaHbl Ha dur. 4. Kak
nokasaHo Ha dur. 4, TPaHCAYUMPOBaHHbIE KMETKWU, kak Obino OBHapykeHo, SBMsnuCh
cneuynduyHO peakTUBHLIMU B OTHOLUEHUM NMHUA PakoBbIX KMETOK, 3KCMPECCUPYIOLLMX
KRAS®™®Y n HLA-A*11:01.

NPUMEP 4
HaHHbin npumep agemoHcTpupyeT, uto TCR lMpumepa 2 cneyndnyHo pacnosHaeT
kaxgbim u3 9-mepHoro nentnga KRAS G12V VWGAVGVGK (SEQ ID NO: 29) n 10-
mepHoro nentnga KRAS G12V VWVGAVGVGK (SEQ ID NO: 30).
AnnoreHHble T-knetkn TpaHcgyuyuposanu TCR [Mpumepa 2, kak onuvcaHo B

Mpumepe 3. B knetkm-muwenn COS7/A11 noa AeACTBUEM MMMNYMbCOB BBOAUMU pasHble
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koHueHTpauum 9-mepHoro nentuaa KRAS G112V VWGAVGVGK (SEQ ID NO: 29), 10-
mepHoro nentuaa KRAS G12V VWVGAVGVGK (SEQ ID NO: 30), 9-mepHoro nentuga
KRAS WT VVGAGGVGK (SEQ ID NO: 33) unu 10-mepHoro nentuga KRAS WT
VVVGAGGVGK (SEQ ID NO: 34). TpaHcayuumpoBaHHble T-KNeTkM COBMECTHO
KyNbTMBUPOBaNM C KNeTKaMU-MULLEHAMW, B KOTOpble MOj AEUCTBMEM WMMYNbCOB
BBOAUNU BbllleykasaHHoe. Mamepanu cekpeuuto IFN-y. PesynbTaTtbl nokasaHbl Ha Pur.
5A (9-mepHble nentnabl) n dur. 5B (10-mepHble nentugbl). Kak nokasaHo Ha dur. 5A-5B,
TCR cneunduyHo pacrnosHasan kaxabln n3 9-mepHoro nentuga KRAS G112V un 10-
mepHoro nentnga KRAS G12V.

Bce ccbinkn, Bkmwoyaa  nybnuvkauuu, naTeHTHble 3a8BKM WU NATEHThI,
NPOLUUTMPOBAHHbIE B AAHHOM AOKYMEHTE, BKMIOYEHbl B AAHHbIN AOKYMEHT NOCPEACTBOM
CCbINIKW B paBHOM Mepe, Kak ecnu Obl kaxaas ccbifika Obina OTAENbHO M KOHKPETHO
ykasaHa BKIMIOYEHHOW NMOCPEeACTBOM CChIMKU U Obina n3noxeHa B 4aHHOM JOKYMEHTE BO
BCEW CBOEM MOSHOTE.

NpUMEHEHNEe TEPMMHOB B €4MHCTBEHHOM YUCIME U MO MEHbLUEN MEpPe OAUH» U
MOXOXMX OOBEKTOB CChIMKN B KOHTEKCTE ONMCaHusa n3obpeTeHns (0COBEHHO B KOHTEKCTE
cnegywowen dopmynbl M306peTeHns) crneayeT UCTOMKOBbIBATb Kak OXBaTblBalOLee U
TEPMUHbI B €4MHCTBEHHOM YMCMNE U TEPMMHbI BO MHOXECTBEHHOM YUCHE, €CNU B JAaHHOM
AOKYMEHTE He yKasaHO MHOE WM OHO SIBHO HEe MPOTUBOPEYUUT KOHTEKCTY. [NpumMeHeHne
TEPMMHA «MNO MEHbLLUEN MEPE OAMH» C NOCNEAYOLWMM NepevmncrneHmem ogqHoro unm 6onee
MYHKTOB (Hanpumep, «no MeHbLUEN Mepe OaMH 13 A n B») crneayeT MCTONKOBbIBATb Kak
O3Havaroee OAWH MYHKT, BbIOpPaHHbIM M3 NepedncneHHbiX nyHkToB (A unn B), unnu
nobyo kKoMmOuHaUMIO ABYX Unn Bonee M3 nepeyncrnieHHbix nyHkToB (A unm B), ecnm B
AAHHOM [OOKYMEHTE HE YKasaHO WHOE WM OHO SIBHO HE MNPOTMBOPEYUT KOHTEKCTY.
TepMuHbl «CoaepXKaliuny, «UMELNA», «BKMYAKOWUA» U «COAepXawuny» cneayet
NCTONKOBbIBaTb KaK OTKPbITbIE TEPMUHbI (TO €CTb, O3HAYaKLME «BKMOYAOLWMA, HO He
OrPaHNYEHHbIN..»), ECNN HE YKas3aHO MHoe. PackpbiTue gnana3oHOB 3HAYEHUA B AaHHOM
AOKYMEHTE npejHasHa4YeHo TOMNbKO ANst TOro, YToObl CNYXWUTb B KA4eCTBE COKPaLLEHHOro
crnocoba CCbINKM OTAEMbHO Ha Kakaoe OTAENbHOE 3HayeHue, nonajawuwiee B AaHHbIN
AnanasoH, eCnn B JaHHOM AOKYMEHTE HE yKasaHO MHOE, N KaXKAoe OTAENbHOE 3HaYeHune
BKIIOYEHO B oOnucaHve Wu3obpeTeHuda, kak ecnn Obl OHO ObINo Mo OTAENBHOCTU
NepeyYncrieHo B AaHHOM AOKymeHTe. Bce cnocobbl, OnucaHHbie B AaHHOM AOKYMEHTE,
MOXHO OCYLLECTBNSATb B NIOOOM MogxoasalemM nopsagke, ecrnv B 4aHHOM JOKYMEHTE He
YKa3aHO WHOE WM MHave HET SBHbIX MNPOTUBOPEYMM KOHTEKCTY. [lpumeHeHue Bcex
BO3MOXHbIX MPUMEPOB UMM BBOAHbLIX CIOB Nepej nNpumMepom (Hanpumep, «Takowm Kak»),

npeaoctaBneHHbIX B AaHHOM JAOKYMEeHTe, npejgHasHaydeHOo TONbKO AnA nydllero
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OCBELUEHNSI N300PETEHNSI N HE HAKMNaAbIBAET OrpaHMYeHns Ha o6bemM N3oOpeTeHns, ecnm
He 3asBreHO WHOE. F3blk B ONMCaHUM M30OpETEHMSI HE CreAyeT MCTONKOBbIBATb Kak
yKasbIBaOWWN Ha KakoW-NMOO He3asiBNEHHLIW 3MEMEHT B Ka4eCTBE CyLLUECTBEHHOrO Ans
NPaKTU4YECKOro OCYLLECTBNEHNS JAHHOIO M306peTEHMS.

MNpeanoYTUTENBHBIE BOMMOLWEHUS AAHHOIO U300PETEHUsI OnNUCaHbl B AAHHOM
AOKYMEHTE, BKMOYasi Hamnyywmi crnoco®, W3BECTHbIN aBTopam M300peTeHus, Ans
OCYLLECTBIEHNST U300peTeHns. M3MeHeHus AaHHbIX NpPeanoYTUTENbHBLIX BOMMOLEHWN
MOryT CTaTb O4YEBUAHbLIMW OObIYHbIM cCreynanucTam B AaHHOM obnactu npu uYTeHun
N3MNOXEHHOIO BbILE OMNUCaHWsi. ABTOPbl M30OPETEHMS OXWAAKT, YTO CheuynanucTbl B
AaHHon obnactn 6yayT UCNONb30BaTb TakMe U3MEHEHWUS B COOTBETCTBYIOLUMX Cryyasx, u
aBTOpPbl M300pETEHMS HaMepeHbl OCYLLECTBMATb Ha MpakTUKE JaHHOe u3obpeTeHune
MHa4ye, Yem KOHKPETHO OnuCaHoO B JaHHOM JokymeHTe. COOTBETCTBEHHO, JAaHHoe
n3obpeTeHne BKNYaeT BCe MOAUMDUKALMN U SKBUBANEHTbI NpeAMETa, NEPEUYNCTIEHHbIE B
dopmyne wu300peTeHus, NPUNOXEHHOW K AAHHOMY [AOKYMEHTY, Kak paspeLueHo
npyMeHsemMbiM 3akoHoM. Kpome Toro, niobas KoMOUHaLUMA OMMCaHHbIX BbIlLEe 31EMEHTOB
BO BCEX MX BO3MOXHbIX BapnaHTax oxsayeHa n3obpeTeHnem, ecnm B JaHHOM JOKYMEHTE

He yKa3aHO nHoe Unm oHa nHave ABHO He NPOTUBOPEYUT KOHTEKCTY.
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1. BblgeneHHbn unu ounweHHeln T-knetouHbin peyentop (TCR), coaepxawymi
amMuHOKNCIoTHble nocnegosatensHocTu (i) SEQ ID NO: 1-3, (i) SEQ ID NO: 4-6 unu (iii)
SEQ ID NO: 1-6,

rae TCR obnagaetr aHTUreHHoW CneyuuUYHOCTbIO B OTHOLLEHUN MYTAHTHOW
4yenoBeyecko  aMWHOKUCIIOTHOW  nocnejosatenbHoctv  RAS,  npeseHTupyemown
MOMEKYIION YenoBeveckoro nenkoumtapHoro aHturena (HLA) Knacca |, n

rae MyTaHTHas uJenoBeyeckas aMUHOKUCIOTHaa nocreaosatenbHocTb RAS
npegcrasnseT cobon MyTaHTHYIO YErOBEYECKYI0 aMUHOKUCIOTHYIO NOCneaoBaTenbHOCTb
roMoriora BUPYCHOrO OHKOreHa KpbiCMHOW capkombl KupcteHa (KRAS), MyTaHTHyto
4YenoBeYECKYD aMUHOKUCIOTHYIO MOCNeAOoBaTeNbHOCTb rOMOMora BMPYCHOrO OHKOreHa
KpbiCUHON capkombl Xapeu (HRAS) unu MyTaHTHYIO 4E€rOBEYECKYID aMWUHOKUCIOTHYHO

nocneaoBaTenbHOCTb roMoriora BUPYcHoro oHkoreHa RAS Herpobnactombl (NRAS).

2. TCR no n. 1, rae monekyna HLA Knacca | npeactasnset cobon monekyny HLA-

3. TCR no n. 1, rae monekyna HLA Knacca | npeacrasnsiet cobon monekyny HLA-
A11.

4. TCR no n. 1, rae monekyna HLA Knacca | npegcraesnset cobon monekyny HLA-
A*11:01.

5. TCR no nobomy 13 nn. 1-4, rae MyTaHTHas YyenoBeveckas aMMHOKUCIIOTHAas
nocneaoBaTenbHOCTb RAS BKMOYaEeT YernoBEYECKYHO aMUHOKMCITOTHYHO
nocnegosatenbHoctb KRAS  aukoro  Tvna,  YENOBEYECKYD  aMUHOKMCITOTHYHO
nocrnegosarenbHocTe HRAS gukoro Tuna wnuM  4YenoBEYECKY) aMUHOKUCITOTHYHO
nocnegosatenbHocTb NRAS gukoro tuna ¢ 3ameHoOW rmMmuuuHa B MNONOXeHun 12, rae
nonoxeHmne 12 onpegensieTcs CCbiNkon Ha dernosedvecknn 6enok KRAS gukoro Tmna,
yenoseyecknn 6enok HRAS aukoro Tuna unn vyenoseveckut 6enok NRAS aukoro tuna,

COOTBETCTBEHHO.

6. TCR no n. 5, rae 3ameHa npeacraBnseT cobon 3ameHy rmuyuHa B NOMNOMXEHUU

12 Ha BanuH.
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7. TCR no nmobomy u3 nn. 1-6, coaepxawun 4enoseyeckyo BapumabenbHyro

obnacTb.

8. TCR no nobomy u3 nn. 1-7, coaepxawmi crneayome ammHOKUCIIOTHbIE
nocnenoBaTenbHOCTU:

(i) SEQ ID NO: 7,

(i) SEQ ID NO: 8 unu

(iii) o6e n3 SEQ ID NO: 7-8.

9. TCR no no6omy n3 nn. 1-8, AONONHUTENBHO CoAepXKaLLMN:

(@) KOHCTaHTHyl0 obnactb LUenn o, COAEPXallyld  aMWHOKUCIIOTHYIO
nocnegosarensHoctb SEQ ID NO: 17, roe

(i) X B nonoxeHun 48 SEQ ID NO: 17 npeagcrasnset cobon Thr unu Cys;

(i) X B nonoxexun 112 SEQ ID NO: 17 npeacrasnsaet cobon Ser, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;

(ii) X B nonoxennn 114 SEQ ID NO: 17 npegcraenset cobon Met, Ala, Val, Leu,
lle, Pro, Phe nnun Trp; n

(iv) X B nonoxeHun 115 SEQ ID NO: 17 npegcrasnsieTt cobon Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;

(b) kOHCTaHTHyO obnactb uUenn [, coaepXalyld  aMUHOKUCITOTHYHO
nocneposatenbHoctek SEQ ID NO: 18, rae X B nonoxeHun 57 SEQ ID NO: 18
npeacraesnset cobon Ser unu Cys; unum

(c) obe (a) n (b).

10. BblaeneHHbin unu ounwieHHbin TCR no nrobomy mns nn. 1-9, coaepkalymm:

(a) uenb a, coaepxaLlyro aMUHOKUCITOTHYIO nocnegosaTtensHocTb SEQ ID NO: 21,
rae:

(i) X B nonoxenumn 185 SEQ ID NO: 21 npeacrasnset cobon Thr nnm Cys;

(i) X B nonoxeHnn 249 SEQ ID NO: 21 npeacrasnsieT cobon Ser, Ala, Val, Leu,
lle, Pro, Phe, Met unn Trp;

(iii) X B nonoxeHun 251 SEQ ID NO: 21 npeacraensiet cobon Met, Ala, Val, Leu,
lle, Pro, Phe nnun Trp; n

(iv) X B nonoxeHun 252 SEQ ID NO: 21 npegcrasnsiet cobon Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;

(b) yuenb B, copepKaLLyro aMUHOKUCIIOTHYIO nocnegosarenbHocTe SEQ ID NO: 22,

rae X B nonoxeHun 190 SEQ ID NO: 22 npeacrasnset cobon Ser unum Cys; unu



10

15

20

25

30

35

(c) obe (a) n (b).

11. BblA€NEHHbIA UNW OYULLEHHBIA NONUNENTNL, CoaepXalmn PyHKLUNOHAMNBHYIO
yacte TCR no mobomy u3 nn. 1-10, rae gaHHas yHKUMOHaNbHAs 4YacTb COLEPXKUT
crnejyrowme aMMHOKUCIIOTHbIE NOCEeA0BaTENbHOCTH:

(a) Bce n3 SEQ ID NO: 1-3,

(b) Bce n3 SEQ ID NO: 4-6 unu

(c) Bce n3 SEQ ID NO: 1-6.

12. BblgeneHHbIn N OYULLEHHbIW nonmnenTug no n. 11, B KOTOPOM
yHKLUMOHanbHaqa YyacTb COLEPXMNT cneayowyo(ne) aMUHOKUCIIOTHYIO(bIE)
nocnefoBatenbHOCTb(K):

(i) SEQ ID NO: 7,

(i) SEQ ID NO: 8 nnu

(iii) o6e n3 SEQ ID NO: 7-8.

13. Bblg€neHHbIn UM  OYULWEHHbIn nonunentua no n. 11 wmm n. 12,
AOMOMHUTENBHO CoAEpXKaLLNiA:

(a) amunHokmMcnoTHyto nocneaosatensHocTe SEQ ID NO: 17, rae:

(i) X B nonoxeHumn 48 SEQ ID NO: 17 npeacrtasnsiet cobon Thr unu Cys;

(i) X B nonoxexnnn 112 SEQ ID NO: 17 npeacrtasnseT cobon Ser, Ala, Val, Leu,
lle, Pro, Phe, Met unu Trp;

(iii) X B nonoxeHun 114 SEQ ID NO: 17 npeacrasnsieT cobon Met, Ala, Val, Leu,
lle, Pro, Phe ninun Trp; n

(iv) X B nonoxeHun 115 SEQ ID NO: 17 npeacraBnsaeTt cobon Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unu Trp;

(b) ammHokmcnoTHyto nocnegosatensHocTb SEQ ID NO: 18, rge X B nonoxeHun
57 SEQ ID NO: 18 npegcrasnset cobon Ser unu Cys; unm

(c) obe (a) n (b).

14. BblgeneHHbln UnuM O4YULLEHHBLIM nonunenTug no nwodomy u3 nn. 11-13,
coaepXaLymn:

(a) ammnHokmMcnoTHYtO nocnegosatensHocTe SEQ ID NO: 21, rae:

(i) X B nonoxenumn 185 SEQ ID NO: 21 npeacrasnset cobon Thr nnm Cys;

(i) X B nonoxeHnn 249 SEQ ID NO: 21 npeacrasnsieT cobon Ser, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;
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(iii) X B nonoxenun 251 SEQ ID NO: 21 npeacrtaensiet cobon Met, Ala, Val, Leu,
lle, Pro, Phe vinn Trp; n

(iv) X B nonoxeHun 252 SEQ ID NO: 21 npegcrasnsiet cobon Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;

(b) amuHokmcnoTHyo nocnegosatensHocTb SEQ ID NO: 22, rae X B NOnoxeHuu
190 SEQ ID NO: 22 npeacrasngaet coboun Ser nnu Cys; unm

(c) obe (a) n (b).

15. BblAeneHHbIN NN oYnLLEHHbIN BENOK, coaepKalnuin No MEHbLUEN MEPE OAWH

13 nonunenTuaos no nodomy us nn. 11-14.

16. BblaeneHHbin unm ouunweHHbln Genok no n. 15, cogepxawum nepsyro
NONUNENTUAHYIO Lenb, COAEpXKaLlyld aMMHOKUCNOTHbIE nocnegosaTtenbHocTn SEQ ID
NO: 1-3, w»n BTOpPyl® NONUNENTUAHYIO Lenb, COAEPXALUYD aMWHOKUCMOTHbIE

nocnegosarenbHocTn SEQ ID NO: 4-6.

17. BblgeneHHbin unu ounweHHbin 6enok no n. 15 wnm n. 16, copepxawymmn
NMepByld NONUMNENTUAHYIO Lenb, COAEPXaLLyd aMWHOKUCMOTHYHO MOCneaoBaTenbHOCTb
SEQ ID NO: 7, n BTOpPYW NONUNENTUAHYIO LEMb, COAEPXKALLYID aMWHOKUCIOTHYHO

nocnegosarenbHoctb SEQ ID NO: 8.

18. Bblg€neHHbIn UNu ouuweHHbln 6Genok no nwbomy wu3 nn.  15-17,
AOMONHUTENBHO CoAEPKaLMN:

(@) nepByl  NONUNENTUAHYI  LeNb, COAEPXALUYK  aMUHOKUCIOTHYIO
nocneposarensHoctb SEQ ID NO: 17, rae:

(i) X B nonoxeHumn 48 SEQ ID NO: 17 npeacrasnsiet cobon Thr unu Cys;

(i) X B nonoxeHmn 112 SEQ ID NO: 17 npeacrtaensieT cobon Ser, Ala, Val, Leu,
lle, Pro, Phe, Met unu Trp;

(iii) X B nonoxeHun 114 SEQ ID NO: 17 npeacrtasnsiet cobon Met, Ala, Val, Leu,
lle, Pro, Phe nnu Trp; n

(iv) X B nonoxeHun 115 SEQ ID NO: 17 npeacrasnsaeTt cobon Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unu Trp;

(b) BTOPYHO  NONMMNENTUAHYD  UeNb, COAEpXaLlyld  aMUHOKUCHIIOTHYHO
nocneposatenbHoctb SEQ ID NO: 18, rae X B nonoxeHun 57 SEQ ID NO: 18
npegcraesnset cobon Ser unu Cys; nnu

(c) obe (a) n (b).
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19. BblgeneHHbIn unu odnwleHHbIM 6enok no nbomy ns nn. 15-18, cogepxawymi:

(@) nepBylO  NONUMNENTUAHYI  LEMNb, COAEPXALUYK  aMWHOKUCIOTHYIO
nocneaosatensHocTb SEQ ID NO: 21, rae:

(i) X B nonoxenumn 185 SEQ ID NO: 21 npeacrasnsaet cobon Thr nnm Cys;

(i) X B nonoxeHnn 249 SEQ ID NO: 21 npeacrasnsiet cobon Ser, Ala, Val, Leu,
lle, Pro, Phe, Met unun Trp;

(iii) X B nonoxenun 251 SEQ ID NO: 21 npeacrasnsiet cobon Met, Ala, Val, Leu,
lle, Pro, Phe ninn Trp; n

(iv) X B nonoxenuun 252 SEQ ID NO: 21 npeacrasnset coboun Gly, Ala, Val, Leu,
lle, Pro, Phe, Met unn Trp;

(b) BTOpPYWO  MOMMNENTUAHYO  LeMb, COAEPXALlyd  aMWHOKWUCIIOTHYIO
nocneposarenbHoctb SEQ ID NO: 22, rge X B nonoxeHun 190 SEQ ID NO: 22
npeacrasnset cobon Ser nnu Cys; nnm

(c) o6e (a) n (b).

20. BeblgeneHHasa WM OuYMLLEHHAa HYKMEMHOBas KUCMOTa, cojepxalas
HYKNEOTUAHY nocnegoBaTenbHOCTb, kogupywowyto TCR no nwobomy m3 nn. 1-10,

nonunenTua no nodomy 13 nn. 11-14 nnmn 6enok no nodomy 13 nn. 15-19.

21. PekoMOMHaAHTHbLIW 3KCNPECCUOHHLIM BEKTOP, COoAepXXallMh HYKNEeWHOBYHO

kucnoty no n. 20.

22. BblageneHHas unm ouYMLEeHHas KNeTKa-Xo3suH, cogepkallas pekoMOUHAHTHbIN

3KCMPECCUOHHLINA BEKTOP Mo . 21.

23. BblgeneHHas vnNu O4YULLEHHas MOnynsuuMsl KNeTOK, coaepxaljas KrneTKy-

X039MHa no n. 22.

24. apmauesTuyeckas komnosuuyusa, cogepxawas (a) TCR no niobomy u3 nn. 1-
10, nonunentug no nmodomy 13 nn. 11-14, 6enok no nwbdomy M3 nn. 15-19, HyKNENHOBYIO
kncrnoty no n. 20, pekOMONHAHTHBIN 3KCNPECCUOHHLIW BEKTOP MO N. 21, KNeTKy-X03snHa
no n. 22 wnu nonynsaumio knetok no n. 23 mn (b) dapmaueBTU4YECKM NPUEMMEMBIN

HOCUTENb.

25. Cnocob BbISBNEHUA HAaNMYNA paka y MIeKonuTaroLero, BKMYaoLWmm:
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(a) npuBeaeHne obpasya, cogeprkallero pakosble KneTku, B koHTakT ¢ TCR no
nobomy 13 nn. 1-10, nonunentngom no nrodomy mn3 nn. 11-14, 6enkom no ndomy 13 nn.
15-19, HyknemHoBon kncrnotor no n. 20, peKOMOUHaHTHBIM 3KCMPECCUOHHBIM BEKTOPOM
no n. 21, KAETKOW-XO3sIMHOM NO n. 22, nonynsyven Knetok no n. 23 wunm
hapmaueBTMYeckorn komnosnuymen no n. 24 ¢ obpasoBaHMEM, BCHEACTBUE 3TOrO,
KOMMneKkca; u

6) BbIABNEHWE AaHHOro KOMMMeKca,

rae  BbISBMEHWE  KOMMMEeKca CBUAETENbCTBYET O  HanmuuMmM paka y

MnekonnTarLero.

26. TCR no nobomy 13 nn. 1-10, nonunenTtng no nodomy ns nn. 11-14, 6enok no
nobomy un3 nn.  15-19, HykneuHoBas kucnota no n. 20, pekoMOMHaHTHbIN
3KCMNPECCUOHHbIA BEKTOP MO N. 21, KNeTKa-xo3siMH No n. 22, nonynayus Knetok no n. 23
unn dapmayesTMyeckass KoOMno3vmumst nNo n. 24 Ans NPUMEHEHUST B NEYeHUM Wnu

NPeAYNPEXaeHUN paka y MIEeKONUTaIOLLEro.

27. Cnoco® no n. 25 unu TCR, nonunentng, 6enok, HyKNemHoBas KUCMOTa,
PEKOMOUNHAHTHBIA 3KCMPECCUOHHBIA BEKTOP, KIeTKa-XO3aMH, MNONynsuyus KNeTok unu
cdapmaueBTnyeckass KoOMMo3mums Ans NpUMEHEHMs no n. 26, rae npu  pake
3KCNPECCUPYeTCa MyTaHTHas 4enoBeyeckas aMWHOKMUCNOTHas MnoCneaoBaTenbHOCTb
RAS, roe wmyTaHTHas 4enoBevyeckass aMMHOKUCIOTHas nocnegoBaTenbHoCcTb RAS
npeacrasnseT cobon MyTaHTHYIO YENOBEYECKYIO aMUHOKUCIOTHYIO NOCneaoBaTenbHOCTb
KRAS, MyTaHTHYIO 4YenoBeYeCcKyld aMUHOKMUCMOTHYK nocneaosatenbHocTb HRAS wnu

MYTaHTHYIO YE€MNOBEYECKY0 aMMHOKUCINOTHYIO nocnegosaTtensHocTb NRAS.

28. Cnocob no n. 27 wunu TCR, nonunentug, ©enok, HyKNEMHOBas KUCMNOTa,
PEKOMOUNHAHTHBIA 3KCMPECCUOHHBIA BEKTOP, KIeTKa-XO38MH, NONynsyvMs KNeTok wunu
cdhapmaueBTMHeCKas KOMMNO3MUMA ANa MPUMEHEHMA no n. 27, rae MyTaHTHas
yenoseyeckass aMUHOKUCIIOTHAA nocneaoBaTenbHOCTb RAS Bkno4aeT 4yenoBeyeckyro
aMUHOKMUCIIOTHYID  nocnegoBatenbHocTb  KRAS  gukoro  TMna,  4YenoBeveckyto
aMVHOKUCIIOTHYIO nocnegosaTtenbHoctb HRAS gukoro Tmna wnu  4enoBeuqeckyro
aMUHOKNCIOTHYO nocneposatencHocTb NRAS aukoro Tuna € 3aMeHOW rnyyvHa B
nonoXxeHmm 12, rae nonoxeHue 12 OonpefensieTcsl CCbUTKOM Ha  4YenoBEeYECKYHo
aMUHOKMUCIIOTHYID  nocnegoBatencHocTb  KRAS  gukoro  TMna,  4YenoBevecKyto
aMVHOKUCIIOTHYIO nocnegosaTtenbHocte HRAS gukoro Tuna wnu  4enoBeuqeckyro

aMWHOKMCITOTHYIO nocnegosatenbHoCcTb NRAS aukoro Tmna, COOTBETCTBEHHO.
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29. Cnocob6 no n. 28 unu TCR, nonunentng, O©enok, HYKNEWHOBas KUCMNOTA,
PEKOMONHAHTHBIA 3KCMPECCUOHHBIA BEKTOP, KIETKa-XO38WH, MNONynsuvMs KNeToK Wnu
hapmaueBTMYECKas KOMMNO3NUMS ANS NPUMEHEHMS No n. 28, rae 3ameHa npeacraBnseT

cobon 3amMmeHy rmuuuHa B NOMNOXEHNN 12 BannHOM.

30. Cnocob no nobomy 13 nn. 27-29 unu TCR, nonunenTtua, 6enok, HyknemHosas
KMCNOTa, PEKOMOMHAHTHBLIN 3KCNPECCUOHHBIM BEKTOP, KMeTKa-X035uH, Nonynsayns KrneTok
unn apmayesTuyeckas KoMnosvumsa Ans npuMmeHeHns no rmobomy m3 nn. 27-29, rae
MyTaHTHasa 4yenoseyeckas aMMHOKUCNOTHas nocneposarenbHocTb RAS npeacrasnsaer
cobOM MYTAHTHYIO YEroBEYECKYld aMWHOKUCIIOTHYK MNOCneaoBaTenbHOCTb romornora

BMPYCHOrO OHKOreHa KpbicuHoW capkombl Knupctena (KRAS).

31. Cnocob6 no nobomy un3 nn. 27-29 unn TCR, nonunentna, 6enok, HyknenHosas
KMCMoTa, PEKOMONHAHTHBIA 3KCMPECCUOHHbBIA BEKTOP, KNETKa-XO35IMH, NONynsaumsa KNneTok
unu dapmaueBTMyecKkass KoMnosmumsa Ans NpUMeHeHus no nobomy u3 nn. 27-29, rae
MyTaHTHas 4enoBevyeckas amMMHOKMUCNOTHas nocnepoBartenbHocTb RAS npeacrtaBnsieT
COOON MYTaHTHYIO YErOBEYECKYID aMWHOKWUCIIOTHYIO MOCMNe0oBaTenbHOCTb romMonora

BMpPYCHOro oHkoreHa RAS Hempobnactombl (NRAS).

32. Cnocob no nobomy 13 nn. 27-29 unu TCR, nonunenTtua, 6enok, HyknemHoBas
KMCNoTa, PEKOMOMHAHTHBIN 3KCNPECCUMOHHbIA BEKTOP, KNeTKa-X035MH, Nonynsayms KneTok
unn capmayeBTudeckas Komnosnunsa aAns npuMeHeHus no rmobdomy m3 nn. 27-29, rae
MyTaHTHas 4yenosevyeckas aMMHOKUCIIOTHas nocregosatenbHOoCTb RAS npeacrasnser
cobO MYTaHTHYKO YEnOBEYECKYID aMMHOKUCIIOTHYK MOCNeAoBaTenbHOCTb romonora

BMPYCHOrO OHKOreHa KpbICMHOM capkombl Xapeu (HRAS).

33. Cnocob no nobomy 13 nn. 25-32 unu TCR, nonunenTtua, 6enok, HyknemHoBas
KMCNOTa, PEKOMOMHAHTHBIN 3KCMPECCUOHHBIV BEKTOP, KMETKA-XO35UH, NOonynsayms KneTok
unu papmaueBTU4ecKas KoMnosnyma 4ns NnpuMeHeHnsa no nobdomy ns nn. 26-32, raoe pak
npeacrasnseT cobon pak NoaXxenyaodHON Kenesbl, KONopeKTanbHbIA pak, pak Nerkoro,

SHAOMETPUA, ANYHUKa Unu npep,c:TaTeanoﬁ Xenea3bl.
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