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HoBble nenTuabl U KOM6MHaUUKM NENTUAOB Arsl NPUMEHEeHUs B UMMYHOTepanumu
paka fierkux, B TOM Yucrie HeMesriKOKIeTo4yHoro paka nerkux (HMPI),

MenKoKIeTouyHoro paka nerkux (MPJ1) u gpyrux BuaoB paka

HacToswee n3obpeTeHne OTHOCUTCA K nentugam, 6enkam, HyKNeMHOBbIM KUCNOoTaMm U
KneTkam Ana npuMMEHeHWs B UMMYHOTepaneBTUYeCKMX meTojax. B 4acTHocTw,
HacTosLLee n3obpeTeHne OTHOCUTCA K UMMyHOTEpanuun paka. Hactoswee nobpeTteHve
OTHOCUTCA Aarnee K OnyxoreaccoummpoBaHHbIM MENTUAHbIM 3nUTOnam T-KNEeTok, B
OTAENBHOCTU MM B KOMOMHaLMW C APYTMMU OMyX0ofneacCoLMMpoBaHHbIMU NenTuaamu,
KOTOpble MOryT, Hanpumep, CryXWTb B KayeCTBEe aKTUBHbIX apmaLeBTUYECKMX
WHIPEAMEHTOB  BaKUWHHBIX  KOMMO3ULUWMWA,  CTUMYMUPYIOLMX  MPOTUBOOMYXOmNeBbIe
UMMYHHbIE OTBETbI, UKW CTUMyNUpOBaTb T-KNETKU ex Vivo C UX NepeHeceHuem B
opraHnaMm nauueHTa. [lenTuabl, CBA3aHHbIE C MOSEKyramMu rfaBHOMO KOMIMekca
rucrocoemectumoct (MHC), wnn nentuabl B OTAEMbHOCTM MOryT ObiTb Takxke
MULLEHSAMW aHTUTEN, PacTBOPUMBLIX T-KNETOYHbIX PELLEnTOPOB U APYrMX CBA3bIBAOLLMX

MOTIEKy .

Hactosiee un3o0peTeHMe  OTHOCUTCA K HECKOMbKAM  HOBbIM  MEenTUAHbIM
nocrneaoBaTenbHOCTAM U UX BapuaHTam, obpasoBaHHbIM M3 Monekyn HLA | knacca
4YeroBeYEeCKMX OMyXosieBbIX KIETOK, KOTOpble MOryT ObiTb MCMOMb30BaHbl B BAKLMHHbIX
KOMMO3ULMSAX AN BbI3bIBAHUSA MPOTUBOOMYXOSIEBLIX UMMYHHBIX OTBETOB UIN B KAYeCTBe
MULLeHen Ans  pa3paboTkn  dapmaueBTUYeckn /  UMMYHOSMOMMYECKM  aKTUBHBLIX

COEVHEHWNI N KNETOK.

YPOBEHb TEXHUKH

Pak nerkoro siBnaeTtcsa Hambonee 4acTton NPUYMHOM CMEPTHOCTU OT paka Kak cpeau
MYXYMH, TaK W Cpeaun XeHwuH. Pak nerkoro npeacraenaer cobon Haubonee
pacnpoCTpaHeHHbIV BUA paka B MUPe, Kak Nno 4acToTe BO3HUKHOBEHWUSA, TakK 1 MO YPOBHIO
cmepTHocTU. B 2012 r. Bbino 3apermctpupoBaHo Bonee 1,8 MUANMOHa HOBLIX Clly4YaeB
(13% obLwero yncna sabonesaHu pakom) U 1,6 munnuoHa cmepten (20% obulero
YPOBHSA CMEPTHOCTW OT paka) BCNeACTBUE paka nerknx. Pak nerkmx aBnseTca 0CHOBHOM

NPUYMHOM CMEPTHOCTWU OT paka Cpean MyX4yumH B 87 CTpaHax U cpeau XeHWWH — B 26



2.

cTpaHax. bonee uyem ogHa TpeTb BCex HeAaBHO [AMArHOCTUPOBAHHbLIX CryYaeB
npuxoantca Ha Kutan. Hanbornee BbICOKME nokasatenu 3adpukcmpoBaHbl B CeBepHOn

Amepuke, EBpone n BoctouHon Asum (World Cancer Report, 2014).

HauunHasa ¢ 1987 roga, OT paka fnerkux exxerogHo ymmparo 60rbLUe XXeHLWH, YeM OT paka
MOJSIOYHOM >Kenesbl. Yncno cMmepTen cpeau My>XYUMH 3HaYMMO CHUXKanochb B rnepuof C
1991 no 2003 rr., npumepHo Ha 1,9% exerogHo. CMepTHOCTb OT paka nerkux cpeau
XEHLUNH COXpaHsAeTCs Ha HEU3MEHHOM YpPOBHE Mocre MpPOAOSMKUTENBHOMNO pocTa Ha
MPOTSXKEHUN HECKONBbKUX AECATUNETUW. [JaHHble TeHAEHUMM MO CMEepTHOCTM OT paka

NErKknx oTpakatoT CHIDKEHUE YMcna KypsLWmMxX Ha NpoTsbkeHun nocnegHux 30 ner.

CornacHo gaHHbIM HaumoHaneHoro nHctutyTa paka (National cancer institute, NCI) B
2013 r. B CLUA 6bino 3apeructpupoaHo npubnmautensHo 230 000 HOBbIX Criyvaes

3abonesaHus pakom nerkmx n 160 000 cmepTenbHbBIX MCXOA0B OT HEro.

MCTOpUYECKN CROXMUMOCH, YTO MESKOKITETOYHYI0 KapumHomMmy (MPJ1) nerkmx otnvyaroT oT
HEMESKOKNETOUHOW KapumHombl nerknx (HMPJT), Kyaa BXOASAT rMCTOMNOrMYECKNe TUMbI:
afjleHoKapLuMHOMa, MITOCKOKNETOYHAa KapLuMHOMa U KPYMNHOKNEeTouHas kapumHoma. Tem
He MeHee, B TeYeHVe MOCnefHero AecATUneTUs Bce Bornblle MpU3HaeTCca pasnuvyuve
MeXay afeHoKapLMHOMOW U NITOCKOKNETOYHOM KapLMHOMOW BCNEACTBUE CYLLECTBEHHbIX
pasnMynin reHeTUYEeCKMX CBOMCTB, a TakKe OTBETOB Ha crieumduryeckne Buabl Tepanuu.
Mcxoaa m3 aToro, pakosble 3aboneBaHust NerkMx BCe Yalle KraccupuuupyrotT B
COOTBETCTBUM C MOJIEKYNAPHBIM MOATUMOM Ha OCHOBAHWWU KOHKPETHBIX MEeHETUYECKUX
N3MEHEHWI, KOTOPbLIE BbI3LIBAKOT U MOALEPXKMBAIOT pa3BUTME Onyxonu B nerkux (Travis
et al., 2013).

[MporHo3 npu 3ToM OObIMHO HeyTewmTeneH. 3 BCex nauuMeHTOB Mnocre MOCTaHOBKMU
AnarHosa paka nerkoro B TedeHue 5 net BbbkmBaeT 10-15%. lnoxue nokasartenu
BbPKMBAEMOCTU NaUMEHTOB C PakOM FErkux SBMNSATCS, XOTS Obl 0T4acTu, CneacrtBmem
TOro, 4to y 80% nauueHToB Ha MOMEHT MOCTaHOBKM AMarHo3a eCTb MeTacTtasbl, U y
Bonee NonoBuHbI NaLMEHTOB MMEKTCA oTAaneHHble meTactasbl (SEER Stat facts, 2014).
Ha mMomeHT obHapyxeHus |V crtagna 3aboneBaHusa Habnwogaetca B 30-40% Bcex
cnyyaes HMPJ1 n 60% MPJ1.



OpgHoroan4Has OTHOCUTENbHAas BbXKMBAEMOCTb ANA NaUMEHTOB, BOMbHBLIX PaKOM NErkux,
cnerka sBospocna ¢ 35% B 1975-1979 rr. no 44% B 2010 rogy, Bo MHorom tnarogaps
YyCOBEPLUEHCTBOBAHUAM B XUPYPrMYECKOW TEXHUKE U KOMOMHMPOBAaHHLIM Ccrnocobam
neyeHuns. OgHako 5-neTHUN CPOK BBPKMBAEMOCTU 4SS BCEX CTaAMN B LIENIOM COCTaBnsAeT
mwb 17%. TpoueHT BbPKMBaEMOCTU ANS BCEX ChnyyaeB, obOHapyXuBaemblX, Korga
3aboneBaHve Bce elle nokanu3oBaHo, cocTaBnseT 54%; ogHako Tonbko 16% Bcex
Crny4aeB paka nerkux AnarHOCTUPYKOTCA Ha 3Ton paHHen ctagun. (SEER Stat facts,
2014).

Bua nedenns onpepenaetcs TUMOM (MENKOKMETOYHbIN UMM HEMENKOKMETOYHbIA) U
cTagunen pakoBoro 3aboneBaHns 1 BKITHOYAIOT XMPYPrityeckoe BMeLLaTenbCTBO, Ny4eByro
Tepanuio, XUMUOTEPanuio, a Takke OUOMNOrMYEeCcKyro HarnpasreHHy (TapreTHyo)
Tepanuio, Takumn npenapatamm kak OeBaum3ymab (AVASTIN®) un  3pnoTnHuG
(TARCEVA®). [na nokanu3oBaHHOrO BWAa paka B KayectBe reyeHuss OObIYHO
BblbupaeTca onepauusi. locnegHue UCCnefoBaHWs  yKasblBalOT Ha  TO, 4TO
BbPKMBAEMOCTb MPU HEMENKOKITETOYHOM pPaKe NErkux paHHen cTagum ynyyaeTcs, ecnm
3a onepaumen cnegyet xumuoTepanusi. Tak Kak Ha MOMEHT CBOEro OBHapyXeHus
3aboneBaHne 0ObIYHO yXKe pacnpOCTPaHEHO, YacTO UCMOMb3YOTCA NydeBas Tepanus u
XUMMUOTEPANUA, NHOrAAa B COMETaHUM C onepaunen. XuMmmoTtepanusa B OTAENbHOCTU UK
B COYETaHWUM C Ny4YeBOW Tepanuen ABMSETCA CTanH4apTHbIM NeYeHneM, BbIOMpaembiM
AN MENKOKNETOYHOro paka nerkvx; npu AaHHOW Cxeme neyvyeHuss OOnbLUOW MPOLEHT
MauUMEHTOB WCMbITbIBAET PEMUCCUIO, KOTOpas B HEKOTOpbIX Cryyasx nocne
XUPYpPruyeckoro BMeLlaTensCcTea ObiBaeT NPOAOIPKUTENBHON (S3-Leitlinie

Lungenkarzinom, 2011).

PacnpocTpaHeHHbIn pak nerkux Takke WMen pPe3nCTEHTHOCTb K TpaguLUOHHOM
Xumuotepanmn. Tem He MeHee, HedaBHWE Yycrexu MnpuBenu K BrevatnsaowemMy
nporpeccy B MeToAax INeYeHUs, OCHOBaHHbIX Ha MMCTOMOMMU U reHeTUKe. YpPOoBEHb
NPUCTaNnbHOMO0 BHUMaHWA HaxOAWUT CBOE OTPaXeHUE B KIMHUYECKUX WUCCRenoBaHUSX
afblOBaHTHOW XMMUOTepanuun, paspaboTaHHOW AN pa3rpaHUYEHNa He TOMbKO MyTaumii
B kogoHax 12 un 13 reHa KRAS, HO M pasfuyHbIX aMWUHOKUCIIOTHBIX 3aMEH, Kak

onpefeneHo KOHKPETHbIMKU MyTaumamMmn B kogoHe 12 (Shepherd et al., 2013).



B yenax pacwmpeHns Ymcna BO3MOXHbIX criocobos rneveHms HMPJT 6binv nsydyeHsl unm
NPOAOIKAT UCCNeaoBaThCA pasfvMyHble UMMyHOTepaneBTUYeckne noaxodbl. B To
BpeMs Kak ¢ nomoLysto BakuynHaumm L-BLP25 unn MAGEAS y nauyueHtoB ¢ HMPJ1 He
yaanocb MNpPOAEMOHCTPUpPOBaTL MPEMMYLLECTB MO BbPKMBAEMOCTW, MNPW BBELAEHUU
BakUWH, OJHa BaKuyMHa Ha OCHOBE arfioreHHOW KNeTOYHOW INWHWM Mokasana
MHoroobeLlaroLme pesynbTaThl B paMkax KIMHUYECKUX nccregosaHui. Kpome Toro, B
HaCTOALLMN MOMEHT BEAYTCH KNMHUYECKNE UCCMEefO0BaHNA BakLUH, MULLEHSAMU KOTOPbIX
SABNAOTCA raHrnmuMo3nabl, peuenTop anuaepmansHoOro dakropa pocra U HEeCKOSbKO
APYrnx aHTUreHoB. AnbTepHaTMBHAA CTpaTerns Ans yCuneHus npoTmBoornyxonesoro T-
KNEeTOYHOro OTBETa nauueHTa COCTOUT B OIIOKMPOBKE WHIMOMPYOLWMX T-KNEeTOYHbIX
peLenTopoB WM WX NUraHaoB CneumdpuyeckuMn aHtuTenamu. TepaneBTU4ecKui
NnoTeHUMan HeCKONMbKUX W3 3TUX aHTUTen, BKMYas ununumymad, Husonymab,
nembponuaymab, MPDL3280A n MEDI-4736, npun HMPJ1 oueHuBaioTCA cenyac B

KNUHU4ecknx nccnegosaHusx (Reinmuth et al., 2015).

MpyHMMaa BO BHUMaHME Cepbe3Hble NOOOYHbIE 3APPEKTEI UM BbLICOKME pPacxoabl,
CBA3aHHbIE C JleYeHVeM paka, CyllectByeT HeobxoAuMOCTb WAEHTUPULMPOBATL
dakTopsbl, KOTOPbIE MOrYT ObITb UCNONB30BaHbI AN1A TeYeHUs paka BOOOLLE 1 paka nerkmx
(B ToM vncrne HMPJT (HemenkokneToyHoro paka nerkux) u MPJ1 (MenkokneTo4YHoro paka
nerkmvx)) B 4acTHOCTW. Takke CyllecTByeT HeobX0AMMOCTb WAEHTUOMUMPOBATL
dhakTopbl, NpeacTasnsowme cobon Buomapkepbl paka B LIESIOM U paka nerkux (B Tom
yncne HMPJ1 n MPJ1) B 4aCTHOCTW, YTO NO3BOMNUT fyylle CTaBUTb AMArHO3, COCTaBMATb

NPOrHo3 1 npeackasbiBaTbh yCnex nevYeHu4.

MMMyHOTEpanusa paka npeacraBnaeT cobon BapuaHT crneumpmnyeckoro Bo3gencTBms Ha
PaKkoBbIe KNETKN MPU CHUKEHUM A0 MUHMMYMa NOBOYHbIX 3pdekToB. B MMMyHOTEpanum

paka Haxo4uT NPMMEHEHWE CyLLeCTBOBaHME OMnyX0neacCcoLMmpoBaHHbIX aHTUMEHOB.

AKTyanbHaa knaccudukauma ornyxorieaccoummpoBaHHbiXx aHTuUreHoBs (TAA) BKnroyaeT
cnegyroLyme OCHOBHbIE rpynnbl:
a) PakoBo-TeCTUKYNAPHbIE @aHTUreHbl: NepBble B UCTOPUN UAEHTUDUUMPOBaHHbIE TAA,

KOTOpble MOryT pacro3HaBaTbCsl T-KNeTkamu, MpuHagnexaT K 3ToMy  Kraccy,
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Ha3bIBaBLLEMYCS NepBOHaYaribHO «PakoBO-TECTUKYNSAPHbIE aHTUreHbl» (CT), Tak Kak ero
YneHbl 3KCMPECCUPYHOTCH B OTMMYHBLIX MO TUCTOSIOMMYECKON CTPYKTYpe OnyXornsix
Yyernoseka, a cpegn HopMarbHbIX TKAHEW — TOMbKO B CriepmaTouuTax/crnepmaToroHmsx
CEeMEHHMKa M u3pedka B nraueHTe. Tak Kak KIeTKM CEeMEeHHMKa He 3KCMpeccupyroT
monekynbl HLA | n |l knacca, To 3TW aHTUreHbl He MoryT ObITb pacno3HaHbl T-KrneTkamu
B HOpMarbHbIX TKaHAX M MO3TOMY MOryT paccMaTpuBaTbCA Kak WUMMYHOMOrMYecKu
onyxornecneumMdunyeckme. XopoLo N3BEeCTHbIMU npuMmepamn aHtureHos CT ABNSOTCH
yneHbl cemenctea MAGE 1 NY-ESO-1.

0) AHTUreHol guddepeHumagun: [daHHble TAA BCTpeyarTCs B OMyxOoneBblX W
HOpManbHbIX TKaHSX, M3 KOTOPbIX 06pasyeTcsa Oornyxofb. BOMbLMHCTBO U3 U3BECTHBLIX
aHTUreHoB AnddepeHumaLmm obHapy>XeHo B MernaHoMax 1 HopmarnbHbIX MenaHouuTax.
MHorve 3 aTux nuHuecneumduyecknx 6enkoB MenaHoLUTOB y4acTBYOT B OMOCUMHTE3E
MeraHnHa 1 No3ToOMy He ABNAKTCA ornyxorecrneymdpuyeckumm, ofHaKko, HECMOTPSA Ha
3TO, OHM LUMPOKO MPUMEHAIOTCHA B MPOTUBOPAKOBOW Tepanuu. [pumepsbl BKYaroT, HO
He orpaHuymBaroTcs, TUposmHason n Melan-A/MART-1 gna menaHomsl unu MNMCA ans
paka npeacraTenbHON Xenesbl.

B) N30bITOUHO akcnpeccmpyemble TAA: reHbl, KOAUPYHOLLME LUMPOKO 3KCMPECCUPOBaHHbIE
TAA, O6binn oBHapyXeHbl B pasfnMyHbIX MO FMCTOMOMMYECKOW CTPYKType Onyxonsx, a
Takke BO MHOMMX HOpPMarbHbIX TKaHsX, B OCHOBHOM, C 0o0rnee HU3KUM YpOBHEM
aKcnpeccun. BO3MOXHO, YTO MHOrMEe 3nuToMbl, MpoLeccupyemMble U MoTeHuMansHo
Npe3eHTUpyemMble HOopMarbHbIMU TKaHAMW, HaXOAATCA HWXKE MOPOroBOro ypOBHA ANA
pacno3HaBaHuna T-KrneTkamu, B TO BPEMS Kak NX N30bITOHMHas 3KCMPEeCcCusi B OrnyXoneBbIX
KneTkax MOXeT WHULMMPOBAaTb MPOTMBOPAKOBLIM OTBET, Hapywas yCTaHOBMBLUYKOCA
paHee TonepaHTHOCTb. M3BeCTHbIMM npumepamu TAA 3TOro kracca ssnawtcs Her-
2/neu, cypsuBuH, Tenomepasa nnm WT1.

r) Onyxonecrneumdpuyeckme aHTUreHbl: AaHHble yHukanbHole TAA o00pasyioTcs B
pesynetate MyTauun HOpPMarbHbIX TEHOB (Takux kak B-kateHuH, CDK4 wuT. g.).
HekoTopble N3 3TUX MOMEKYNSAPHbIX U3MEHEHUM acCoLMMPOBaHbI C HEOMMacTUYECKOM
TpaHcopmauven wumnn nporpeccuen. Onyxonecneunduyeckme aHTUreHol, B
OCHOBHOM, CMOCOBHbLI MHAYLIMPOBAaTL CUIbHBIE UMMYHHBIE OTBETHI, HE 3aknoyas B cebe
pucka ayTOMMMYHHBIX peakuué Mo OTHOLUEHUIO K HOpManbHbIM TkaHaMm. C gpyrou
CTOPOHBbI, AaHHble TAA B BOMNbLUMHCTBE CryYyaeB NOAXOASAT TOMbKO ANA onpefeneHHON

OMNyXoSin, Ha KOTOPOM OHWU ObINN MAEHTUDULMPOBAHBI, N OObIYHO HE ABMATCA 0OLLMMN
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ANA MHOrMx oTaenbHbiX onyxornen. Onyxonesas cneuMdPuyHOCTb (UM accoumaums)
nenTuaa MOXeT TaKkKe BO3HUKHYTb, eCnv nenTtug obpa3oBaH U3 OnyxoneBoro (oryxorsb-
acCoLMMPOBaHHOMO) 9K30Ha B cnyyae ©OenkoB C  onyxonb-creumdunyeckummn (-
accoLUmMmpoBaHHbIMK) N30dopMamMu.

8) TAA, obpasylowpmeca B pesynbrtate aHoOMarbHbIX — MOCT-TPAHCAALUMOHHBIX
mMoandmkaumn: Takme TAA mMoryT obpasoBaTbCsa U3 OENKOoB, KOTOPbIE HE SBMAKOTCH HU
creundu4eckumMm, HU N30bLITOYHO 3KCMPECCUPYyEeMbIMU B OMyXOmnsX, OAHAKO, HECMOTPS
Ha 9TO, CTaAHOBATCH OMyX0reacCoLUMMpPOBaHHbBIMA B XOA4e MOCT-TPaAHCMALUMOHHBIX
NpOLIeCCoB, NPOUCXOAALLMX MPEUMYLLECTBEHHO B ONyXonsX. [pumepsl A4S 3TOro Kracca
BO3HUKAIOT B pe3yrnbTare U3MEHEHUs1 XxapakTepa rmMKo3unnMpoBaHus, NpUBOASALLEMY K
NOSIBNEHMNIO HOBBIX 3MUTOMOB B ONyxonsx, kak B criydae MUC1, unv npu tTakmx cobbITUsAX
kak ©OenkoBblM CANaMCUMHr BO Bpems  Jerpagauun, Kotopble MoryT  ObiTb
onyxonecneundmnyeckMMm U MoryT He BbITb UMK,

e) OHkoBMpYyCHble 6enku: faHHble TAA ABNAKTCA BUPYCHBIMU Bernkamm n MoryT urpatb
BEAYLLYI pofib B OHKOreHHOM MpoLecce, WU, Tak Kak OHWU SABMAOTCH YyXXepoAHbIMU (He
4YeroBEeYECKOro MPOUCXOXKAEHUSA), OHW MOryT MPOBOLMPOBATL T-KNETOYHbIA OTBET.
Mpumepamn Takmx BerkoB ABMSIOTCS BUPYCHble Bernku BMpyca nanuioMbl Yenoseka

Thna 16, E6 n E7, KOTOpble 3KCNpeccnpoBaHbl B KAPLMHOME LLUENKN MaTKMW.

MuULEeHaSMN  MMMyHOTEpanuu, OCHOBaHHOW Ha T-KkneTkax, SABNSATCSA nNenTuaHble
SMUTOMbI, MOSTYYEHHbIE M3 OryXxoneaccoummMpoBaHHbIX WM onyxorecneynduyeckmnx
Bernkos, KOTOpble NPe3eHTUPYITCS Moriekynamm rrnaBHOro KOMnnekca
rmcrocomectumoctn  denoseka (MHC). AHTUreHbl, KOTOpble pacrno3HaloTCA
onyxonecneumpunyeckumm  T-numdoumTamm, TO €CTb WX 3dnuTonamm, MoryT ObiTb
MoOneKkynamu, obpasoBaHHbIMM M3 NOBOro knacca 6enkoB, TakUX Kak (PEepMEHTHI,
peLenTopbl, (akTopbl TPaHCKPUMNUUW W T. 4., KOTOPbIE 3KCMPECCUPYTCAa WU, Mo
CPaBHEHWIO C HE W3MEHEHHbIMW KMeTKamMu TOro Xe MPOUCXOXAEHUS, ODbIYHO MMEKOT

MOBbILLEHHbIV YPOBEHb B KNETKaxX COOTBETCTBYHOLLIEN OMYyXOr.

CywlectsytoT gea krnacca mornekyn MHC, MHC | knacca n MHC Il knacca. Monekynbl
MHC | knacca cocToaT 13 anba-Taxenon uenu n 6eta-2-mukpornodynuHa, Mornekynbl

MHC Il knacca — n3 anb@a- n 6eta-uenun. Mx TpexmepHasa koHdopmauus obpasyeT
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cBAsbliBaloLWy0  B60opo3aky, KOTOpas  MCMomnb3yeTcs AN HEeKOBaneHTHOro
B3aUMOAENCTBUS C NenTuaamu.

Monekynel MHC | knacca BcTpeyaroTca Ha OOMbLUMHCTBE KIEeTOK, umMeromnx sapo. OHU
NPe3eHTUPYT nentuabl, obpasylomeca npu MNpOTEOoNIUTUHECKOM  pacLUensieHnn
NPENMYLLECTBEHHO 3HAOMEHHbIX BenKoB, AedeKTHbIX pUBOCOMHBLIX NpoaykToB (DRIP) n
Bornee kpynHbiXx nentugos. OgHako nenTuabl, obpasoBaHHble M3 3HOO0COMAasbHbIX
KOMMapTMEHTOB WS 3K30reHHbIX MCTOYHUKOB, TaKXXe YacTo BCTPEYalTCHA Ha MOreKynax
MHC | knacca. OTOT Heknaccu4eckun cnocob npeseHtauuu | knaccom B nuTepartype
HasblBaeTcA Kpocc-npeseHTaunen. (Brossart and Bevan, 1997; Rock et al., 1990).
Monekynsl MHC Il knacca MoOrytT BCTpeyaTtbCd  MNPEVMMYLLECTBEHHO  Ha
npodeccmoHanbHbiX aHTUreHnpeseHTupyowmx knetkax (AlMK) n, B nepeyto odepesb,
npes3eHTupoBaTb MenTUAbl 3K30reHHbIX WM TpaHcMemBpaHHbIX OernkoB, KoTopble
nornowjatotcsa  AlK, Hanpumep, BO BpemMsa dHAoUMTO3a W BMOCNEACTBUMU
npoueccupytoTca. Komnnekcel nentuaa n monekyn MHC | knacca pacnosHatotca CD8-
NONOXUTENBHBIMWU T-KNeTKaMmn, HECYLLMMUN NMOAXOAALMA T-KNeTouHbIM peuenTop (TKP),
TOorga Kak Komnnekcol nentuga m monekyn MHC |l knacca pacnosHatotcs CD4-
NOSIOXKUTENBHEIMU XENMNepPHbIMU T-KNneTkamu, Hecywmmu noaxoaswmn TKP. XopoLuo
n3eecTHo, 4to TKP, nentng n MHC BCTpeyvaroTcs B CTEXMOMETPUYECKOM COOTHOLLIEHWUN
1:1:1.

CD4-nonoxuTenbHble XennepHble T-KNeTKM UrparoT BaXKHYHO pofb B MHAYLMPOBaAHUU U
nogaepxaHum apdekTMBHbIX oTBeTOB CD8-NOoNOXUTENbHBIX LMTOTOKCUYECKUX T-
knetok. MaeHTndurkauma CD4-nonoxuTenbHbIX T-KNETOYHbIX 3NUTOMNOB, 06pas3oBaHHbIX
N3 OMnyxosieaccoLUmMmpoBaHHbIX aHTUreHoB (TAA), MOXET BbITb YpesBLIYaHO BaXHa Ana
pas3paboTkn apmMaueBTUYeCKMX MpenapaTtoB ANA MHULMaUMK MPOTMBOOMYXONEBbIX
MMMYHHBbIX 0TBeTOB (Gnjatic et al., 2003). B mecTe nokanusauumn onyxonu T-xennepHole
KneTkn nogaepxusaroT 6naronpusatHoe ana LTI ymtokmHoBoe okpykeHue (Mortara et
al., 2006) n npvBnekawT apdeKTopHble KNeTkn, K npumepy, LTI, ectectBeHHble

kunnepHele knetkn (NK), makpodaru, rpanynoumtsl (Hwang et al., 2007).

MMpwn oTCyTCTBMK BOCMnaneHusa akcrnpeccua monekyn MHC |l knacca npenmyLLecTBeHHO
orpaHMyeHa knetkamv WMMMYHHOW CUCTEMbI, B OCOBEHHOCTU MpodeCcCUoHansHbLIMU

aHTUreHnpeseHTupyrowmmn knetkamm (AlK), Hanpumep, MoHouMTammn, obpasoBaHHLIMA
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N3 MOHOLIMTOB KrieTkamu, Makpodaramu, 4eHAPUTHBIMU KrneTkamu. beino obHapyxeHo,
YTO OryxoneBble KNeTkM 60NbHBIX pakoM naumeHToB akcnpeccupytoT monekynsl MHC |l

knacca (Dengijel et al., 2006).

YanuHeHHble (6onee ANVHHBLIE) NENTUAbLI MO M30BPETEHUIO MOTYT BbICTYNaTb B Ka4ecTBe

akTmBHbIX anutonos MHC Il knacca.

T-xennepHble KNeTKW, akTusmpoBaHHble anuTtonamm MHC |l knacca, urparoT BakHYHO
pornb B ynpasrneHun adpdektopHon dpyHkumen LITIT B NpoTMBOOMYXONEBOM UMMYHUTETE.
anuTonbl T-XennepHbIX KNeToK, MHALMUPYIOLLME OTBETHI T-XernmnepHbIX KrneTok Tuna TH1,
nogaepxveatoT adpdekTopHble PyHKUMKM CD8-NonoXuTensHbIX KUNNEpHbIX T-KNETOoK,
KOTOPbIE BKITHOYAOT LUMTOTOKCUYECKME (PYHKLIMM, HanpaBrieHHbIE MPOTUB OMyXorieBbiX
KNeTOoK, MPOSABMAOLMX KOMMMEKCHI onyxoneaccoummpoBaHHbin nentung / MHC Ha umx
KNEeTOYHOW MOBEPXHOCTU. Takum obpa3om, OryxoneaccouumpoBaHHble MenTuaHbIe
anNuTONbl  T-XennepHbIX  KNEeToK, OAHW WM B  KOMOWHauMM C  Apyrumu
onyxoJsieaccouuMmpoBaHHbIMK  MenTUAamMn, MOryT CRyXWUTb B KayecTBe aKTUBHbIX
hapmaLeBTUHECKUX MHIPEANEHTOB BaKUMHHbLIX KOMMO3ULWKA, KOTOpbIE CTUMYIMPYHOT

npoTmnBooOnyxonesble UMMYHHbIE OTBETHI.

Ha moaensix MrnekonuTarowmx XMBOTHbLIX, HAaNpUMep, MbliLax, Oblro nokasaHo, YTo gaxe
npu otcyTcTBMM CD8-nonoxutensHblx T-numdountoB, CD4-NonoXuTenbHbIX T-KNeTok
AOCTaTOMHO Ana ocnabnerHnsa KIMHUYECKUX MNPOSABIEHUA OMyxonen nocpenCcTBoM
MHMMBUPOBaHNA aHrMoreHesa npu cekpeunn nHtepgepoH-ramva (MH®-ramma). (Beatty
and Paterson, 2001; Mumberg et al., 1999). CywlecTBytoT foKasarenscraa Toro, 4to CD4
T-kneTkn ABNATCH 3PPEKTOPHBIMU KNETKAaMM NPSMOro NPOTMBOOMYXOSIEBOro AeNCTBUS
(Braumuller et al., 2013; Tran et al., 2014).

Tak Kak KOHCTUTYTMBHaA 3kcripeccust monekyn HLA |l knacca oOblMHO oOrpaHuyeHa
UMMYHHBIMW KNeTKkamu, TO BblgerneHue nentugoB |l knacca HenocpeaCcTBEHHO U3
NepBUYHLIX OMyXOSfie paHee CuMTanoCb HEBO3MOXHbBIM. TeM He MeHee, Dengjel ¢
coaBTopaMu yganocb uaeHtudpuuyuposatb pag  anutonos MHC |l knacca
HernocpencTeeHHo 13 onyxonen (WO 2007/028574, EP 1 760 088 B1).
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Tak kak oba Buga orteeToB, 3aBucAwme oT CD8 m ot CD4, BHOCAT CBOW BKNaj B
npoTMBoonyxonesblin  apdeKkT cooblja W CUHEpPrnyecku, TO UAEHTUUKaUUa U
XapakTepucTnka onyxorieaccoLmmpoBaHHbIX aHTUreHoB, pacrno3HaBaemMblx kak CD8+ T-
knetkamu (nuraHg: monekyna MHC | knacca + nentugHeln anuton), Tak u CDA4-
NOMNOXUTENbHBIMW XernnepHblMu T-knetkamu (nuradg: monekyna MHC |l knacca +

NeNTUAHLIA 3MUTOMN) SBNSIOTCA BaXKHLIMM NMPU pas3paboTke NpOTMBOOMYXOSEBbLIX BaKLH.

Anga Toro ytobel nentng MHC | knacca nHnymmnposan (Bbli3biBar) KNETOYHbIM UMMYHHbLIV
OTBET, OH TaKXe AOIMKeH CBA3bIBaTbCA C Mornekynon MHC. 3ToT npouecc 3aBucuT oT
annensa wmonekynsl MHC u crneuududeckmx nonMMopdPU3MoB amMUHOKUCIOTHOW
nocrnegosarensHoCcTM nentuga. lentuabl, ceasbiBawwmeca ¢ MHC | knacca, kak
npasuno, UMerT 8-12 aMMHOKMUCIOTHBIX OCTaTKOB B ANWHY M O0ObIYHO codepxaT ABa
KOHCEpPBATMBHLIX  OCTatka («sKopu») B WX  MNOCReaoBaTesnlbHOCTW,  KOTopble
B3aMMOJENCTBYIOT C COOTBETCTBYIOLLEN cBs3blBaroLen Goposgkon monekynsl MHC.
Taknm obpasom, kaxabi annens MHC nmeeT «CBA3bIBaKOLLMIA MOTUBY, ONPeaensatoLLni,

Kakue nenTuabl MOryT crieyuduyeckn CBasbiBaTbCA CO CBA3bIBAOLLEN BOPO3AKON.

B 3aBucswen ot MHC | knacca UMMyHHOW peakumy NenTuabl He TOMBKO A0SMKHbI ObITh B
COCTOSIHUM  CBA3bIBATbCA C  KOHKPETHbIMM  mMonekynamm  MHC | knacca,
SKCMPEeCCUpyeMbIMU  ONYXONEBLIMU  KNETKaMuh, HO OHW  Takke [OSKHbl 3aTeMm
pacrno3HaBaTbCA T-kneTkamu, Hecywummn crneyuduyeckme T-KIeTOYHbIe peLenTopbl
(TKP).

Ona Toro u4tobbl Oenkn ObiNKM  pacnosHaHbl  T-numdoumuTamm B Ka4vecTse
onyxonecneynduyeckmx WM OonyxorneacCcouMmpoBaHHbIX aHTUreHOB, WU YTOOblI OHU
MOTNN UCMONb30BaTLCA B TEPanMK, AOIMKHbI BbINONHATLCA NpeaBapuUTErbHbIE YCNOBUA.
AHTUrEH [OMKEH SKCNPECCUPOBATLCA NPEUMYLLECTBEHHO OMyXONeBbIMM KNETKaMUN U He
SKCNPEeCcCUpoBaTbCA WM SKCMIPECCUPOBATLCA B CPaBHUTENBHO MarioM KONM4ecTBe
30pOBbIMY TKaHAMKW. B NpeanoYTuTensHOM BapyaHTe OCYLLECTBNEHNSA NENTUA AOMKEH
N30bITOMHO NPE3EHTMPOBATLCH OMNYXONEBLIMU KNETKAMU MO CPaBHEHUIO C HOPMAsbHbIMU
300pOBbIMU TKaHAMKW. KpomMe Toro, enarenbHo, YToObl COOTBETCTBYHOLMIA aHTUMEH He
TONbKO MPUCYTCTBOBaN B KakoM-nvMbO BMAE OMNyXOSW, HO W TakkKe WMEN BbICOKYHO

KOHLIEHTpaLUMIO (T. €. HECKOSbKO KOMWA COOTBETCTBYIOLLEro MenTuaa Ha KIeTky).
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Onyxonecneumduyeckme 1 ornyxoneaccoLmmpoBaHHble aHTUreHbl YacTo o6pasoBaHbl 13
OenkoB, HanmpsMylt 3af4enCTBOBaHHbIX B TpaHcopMauum HOPManbHOW KNETKM B
OMyXONEBYIO, B CBA3U C MX DYHKLUMEN, HAaNpUMep, NPy KOHTPOSE KNEeTOYHOro Lukna unm
nogaeneHun anontosa. Kpome TOro, HuCXoadwme MulieHn OenkoB, HanpsMyro
SABMNSAIOLLMXCA NPUHMHON TpaHcdhopmMaummn, MoryT ObiTb NPeacTaBneHbl B MOBLILLEHHOM
KOnmMyecTBe W, TakuMm obpa3oM, ObiTb KOCBEHHO OMyxoreaccoLunMnpoBaHHbIMA. Takue
KOCBEHHO OMyX0NeacCoUnMpoBaHHble aHTUreHbl MOryT Takke OblTb MULLEHAMU
BakuuHaumoHHoro noaxoaa (Singh-Jasuja et al., 2004). Heo6xogumo, 4To6bl 3aNUTOMbI
MPUCYTCTBOBaNM B  aMWHOKWUCIOTHOW  MOCMeAoBaTerNibHOCTU  aHTUreHa, 4Tobbl
rapaHTMpoBaTtb, 4YTO Takon nenTng (KMMMYHOreHHbIM nenTug»), obpasoBaHHbIN K3

onyxosieaccounmpoBaHHOro aHTUreHa, BeAeT K T-KNeToYHOMY OTBETY in Vitro Unu in vivo.

B cywHoctn, nobon nentug, CrnocobHbIN cBA3biBAaTbCA C Monekynon MHC moxer
BbIMOSMHATE  PYHKUMIO T-KneTtouHoro anutona. [lpeaBapuTenbHbIM - yCroBuMeM Ans
WMHAYKUMW T-KNEeToYHOro OTBeTa in Vitro unn in vivo SABNSIETCHA NPUCYTCTBUE T-KNETKU C
cooTBeTCTBYOWMM TKP 1 OTCYyTCTBME MMMYHOITOMMYECKOW TONEPAHTHOCTU K AaHHOMY

KOHKPETHOMY 3M1TOmMY.

MostomMy aHTUreHol TAA ABNSIOTCA OTNPaBHOM TOYKOW ANsi paspaboTkym Tepanum Ha
ocHoBe  T-KMeToK, BKMOYaloWwen  MnpOoTUBOOMNYXOmNeBble  BakuWHbl, HO  He
orpaHu4mBaroLiencs umu. Metoabl naeHTUUKaUMmM U onpeaeneHnss XxapakTepucTukm
TAA 06bIMHO OCHOBaHbI Ha UCMOMNBb30BaHWUM T-KNETOK, KOTOPbIE MOryT OblTh BblAENEHbI
13 opraHuama naymeHToB UM 340POBLIX CYOBLEKTOB, UMM e OHU MOryT OblTb OCHOBaHbI
Ha  reHepyvpoBaHUM  PasNUYalOLMXCHA  TPaHCKPUMUUOHHBLIX  npodounen  unm
pasnMyarLlmMxXcs naTTepHOB  3KCMpeccun nenTuaoB  Mexay OnyxoneBbIMU Y
HOpMansHbIMU TKaHAMMN. OpHako naeHTduKaums reHoB, n306bITOYHO
SKCMPEeCCUpPOBaHHbLIX B OMyXOSIEBbIX TKAHAX UM YENOBEYECKMX OMNYyXOmEBbIX KIETOYHbIX
NIMHUAX WUIN XKEe CENEKTUBHO 3SKCMPECCUPOBAHHBIX B TakUX TKaHAX WU KMETOMYHbIX
NMHWAX, He  JaeT TOYHOM  uHGopmauum o6  UCNOoNb3OBaHWW  aHTUMEHOB,
TPaHCKPUBUPOBAHHBLIX C A@HHbIX FTEHOB, B UMMYyHOTEpanuu. 3To 0B0yCroBneHo TeM, YTO
TONMbKO OTAenbHaa cyobnonynauusa SnNUTOMOB 3TUX aHTUMeHOB MOAXOAUT ANA Takoro
NPUMEHEHWS, TaK Kak T-krneTka ¢ cooTBeTCTBYOWMM TKP gormkHa OblTb B HanM4uu, u

Heobxogumo, 4TOObl OTcyTCTBOBana wnu Oblna MUHUMAanNbHOM WMMMYHOMOrn4eckas
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TONEPaHTHOCTb K  3TOMYy  KOHKpPeTHOMy  anwutorny. [losaTomy B  Haubonee
NPeAnoYTUTENBHOM BapuaHTe OCYyLLECTBNEHNSA N300pETEHMSA BaXXHO BbIOpaTh TOMbKO Te
nenTuabl, Npe3eHTUpyemble B N30bITKE UMNN CENEKTUBHO, NPOTMB KOTOPLIX MOXET ObITb
obHapyXeHa QyHKUMOHanbHas wwunu  nponudepupyrowias T-knetka. Takaq
dyHKUMOHaNbHaa T-kneTka onpefendeTca Kak T-KreTka, koTopas npu CTUMYNSUMU
creundu4eckumMm aHTUreHoOM MOXET ObITb pacnpocTpaHeHa nocpeacTBOM KIOHUPOBaHWS

1 cnocobHa K BbIMNOSHEHNIO 3P PEKTOPHBLIX PYHKLUMKN («3dpdpekTopHas T-kneTkay).

B cnyyae HauenuBaHua Ha komnnekcel nentuga ¢ MHC cneuyuduyeckux TKP
(Hanpumep, pacteopuMbliX TKP) 1 aHTUTEen unmn 4pyrux CBA3bIBAKOLLUXCA C HUMW MOSIEKY N
(kapkacoB) B COOTBETCTBUM C WU30OpPETEHMEM MMMYHOrEHHOCTb feXalmux B OCHOBE
NenThoB SBNSETCA BTOPOCTENMEHHOW. B Takmx crnydasx npeseHTauusa SABnseTcs

onpeaensoLwmm akTopom.

KPATKOE U3NOXEHUE CYLLHOCTU N3OBPETEHUA

B nepBom acnekTte HacTosiee M300peTeHne OTHOCUTCA K MEnTuAy, BKIYaroLemy
AMWHOKMCIOTHYIO MOCNEeAoBaTeNbHOCTL, BbIOPaHHYO K3 rPynnbl, COCTOSLLEN U3
nocneposatrensHocTen ¢ SEQ ID No. 1 no SEQ ID No. 489, nnu ero BapuaHTy, KOTOPbIN
No MeHbLUEN Mepe Ha 77 %, NpeanoyTUTENBHO, N0 MeHbLUEN Mepe Ha 88% roMonornyeH
(NMpepnoYTUTENBHO, NO MEHbLUEW Mepe Ha 77% wunu no MeHblen mepe Ha 88%
naeHTuyer) nocnegosarensHocT ¢ SEQ ID No. 1 no SEQ ID No. 489, raoe ykasaHHbIn
BapuaHT cBasbiBaeTca ¢ MHC n/unun negyumpyeT T-KNeTOYHYIO NEPEKPECTHYIO peakLuuo
C yKa3aHHbIM NENTUAOM, Ui ero apMaLeBTUYECKN NPUEMIEMON COMNN, TAE YKa3aHHbIN

nenTua He sBnseTca 6a3oBbIM NONMNENTUAOM MOSHOW ANUHBI.

HacTosiwee n3obpeTeHre OoTHOCUTCA Jarnee K nentuay no HacTosaweMy U3oBpeTeHuto,
BKITHOYaroLLeMy nocrefoBaTenbHOCTb, KOTopasa BblbpaHa W3 rpynnbl, COCTOALLEN U3
nocneposarensHocTen ¢ SEQ ID No. 1 no SEQ ID NO 489, nnu ero BapyaHTy, KOTOPbIN
No MeHbLUEN Mepe Ha 77 %, NpeanoYTUTENBHO, N0 MeHbLUEN Mepe Ha 88% roMonornyeH
(MpepnoYTUTENBbHO, MO MEHbLUEW Mepe Ha 77% wunu no MeHblen mepe Ha 88%
naeHTnyer) nocnegosartensHocT ¢ SEQ ID No. 1 no SEQ ID NO 489, raoe ykasaHHbIn
nentmg wnn ero BapwaHT obnagaer obwen pnuHon, coctasnsaowen 8-100,

npegnoytutensHo 8-30 n, Hanbornee npeanoYTUTENBHO, 8—14 aMUHOKUCHOT.
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B nocnepytowmx Tabnuuax npeacrtaBfieHbl MENTUAbI B COOTBETCTBUM C HACTOSALLMM
nsobpeteHnem, cootsetcTeyowme MM SEQ ID NO. n noTeHumanbHble WUCXOAHbIE
(Nnexawjme B OCHOBE) reHbl Ana AaHHblix nenTtugos. B Tabnuue 1 nmentugbl C
nocnepoBarensHoctamm ¢ SEQ ID No. 1 no SEQ ID No. 83 cesasbiBatotca ¢ HLA-A*24,
nentuabl ¢ nocnegopatensHocTaMM ¢ SEQ ID No. 84 no SEQ ID No. 133 cBsa3biBaoTCA
¢ HLA-A*02, nentuabl ¢ nocneposatensHoctamm ¢ SEQ ID No. 134 no SEQ ID No. 201
ceasbiBatoTcsa ¢ HLA-A*01, nentuabl ¢ nocnegoBaTtensHocTaMu ¢ SEQ ID No. 202 no
SEQ ID No. 219 cBasbiBatotcsa ¢ HLA-A*03, nentuabl ¢ nocneaosaTenbHocTaAMN ¢ SEQ
ID No. 220 no SEQ ID No. 295 ceasbBatoTca ¢ HLA-B*07, nentuabl C
nocnepoBarensHocTamm ¢ SEQ ID No. 296 no SEQ ID No. 318 cBsasbiBatoTca ¢ HLA-
B*08, nentnabl ¢ nocnegosatensHoctTamm ¢ SEQ ID No. 319 no SEQ ID No. 374
ceasbiBaoTca ¢ HLA-B*44. MNentnabl n3 Tabnvubl 2 ObIK pacKkpbITel paHee B Buae
OBLWMPHBIX CMMCKOB B KayeCTBe pPe3yrbTaTOB CKPMHWHIOB C BbLICOKOW MPOMYyCKHOW
CMOCOBOHOCTBIO C BLICOKOW A0Mer OWMOOK uUnn BbiNn BbIYMCIEHBI C  MOMOLLLIO
anropuTMOB, OfHaKO paHee HWU B KOeW Mepe He ObinvM accouMmpoBaHbl C PakoBbIMU
3abonesaHuamn. B Tabnuue 2 nentuabl ¢ nocnegosatensHocTammn ¢ SEQ ID No. 375 no
SEQ ID No. 387 ceasbiBatotca ¢ HLA-A*24, nentuabl ¢ nocneaoBatenbHocTaMu ¢ SEQ
ID No. 388 no SEQ ID No. 393 ceasbiBatotca ¢ HLA-A*02, nentuabl C
nocneposarensHoctamm ¢ SEQ ID No. 394 no SEQ ID No. 452 cBsasbiBatotca ¢ HLA-
A*01, nentnabl ¢ nocneposartenbHocTaMM ¢ SEQ ID No. 453 no SEQ ID No. 458
ceasbiBatoTca ¢ HLA-A*03, nentuabl ¢ nocnegosatensHoctamu ¢ SEQ ID No. 459 no
SEQ ID No. 475 ceasbiBatotca ¢ HLA-B*07, nentuabl ¢ nocneaoBatensHocTaMu ¢ SEQ
ID No. 476 no SEQ ID No. 489 cesasbiBaoTcs ¢ HLA-B*44. Mentmnabl 13 Tabnuubl 3
SABMSIOTCS AOMNONHUTENBHBIMU NENTULAMM, KOTOPbIE MOTYT ObITh NMOMNE3HbI B KOMOMHALMK
c ApymMu  nentMgamm  no  umsobpeteHuo. B Tabnuye 3 nentmabl  C
nocneposarensHoctamm ¢ SEQ ID No. 490 no SEQ ID No. 508 ceasbiBatoTcsa ¢ HLA-
A*24, nentnabl ¢ nocneposartensHocTavm ¢ SEQ ID No. 509 no SEQ ID No. 528
ceasbiBatoTca ¢ HLA-A*02, nentuabl ¢ nocnegosaTtensHoctamu ¢ SEQ ID No. 529 no
SEQ ID No. 530 ceasbiBatotca ¢ HLA-B*07, nenTtug ¢ nocneposatenbHocTeio ¢ SEQ ID
No. 531 cBasbiBaeTcsd ¢ HLA-B*44.
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Tabnvua 1: lNentuabl B COOTBETCTBUM C HACTOALLMM U30DPETEHMEM.

Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
1 QYDPTPLTW ADAMTS12 A*24
2 VWSNVTPLKF MMP12 A*24
3 YLEKFYGL MMP12 A*24
4 SYEKVINYL MAGEA9, MAGEA9B A*24
5 RYMKKDYLI SLC35D3 A*24
6 KYKDYFPVI MAGEC2, LOC392555 A*24
7 VQQWSVAVF PTHLH A*24/B*15
8 PFLPPAACFF ASCL1 A*24
9 RILRFPWQL MMP11 A*24/A*32
10 VWSDVTPLNF MMP13 A*24
11 YYSKSVGFMQW FAM111B A*24
12 STIRGELFFF MMP11 A*24/B*57
13 HYTYILEVF SLC7A11 A*24
14 SYSSCYSF KRT13, KRT17 A*24
15 KYALLLQDL PLEKHG4B A*24
16 TYNPDFSSL SP9 A*24
17 YYADKKTFIVL SCN9YA A*24
18 DYIGSVEKW HS6ST2 A*24
19 ILKEDPFLF MACCA1 A*24
20 EFTTVLYNF TP63 A*24
21 SYEVRSTF TAS2R38 A*24
22 TQPGDWTLF POSTN A*24/B*15
23 KFIISDWRF FAM83A A*24
24 MYPDLSELLM NUP155 A*24
25 SYNGYVFYL ROS1 A*24
26 KTPTNYYLF NMUR2 A*24/B*35
27 NYTLYPITF GXYLT1 A*24
28 YYSIISHTL ROS1 A*24
29 VYPLLSRLYW ROS1 A*24
30 QYLPGWTVLF SLC22A31 A*24
31 QYQNVLTLW DST A*24
32 SLPDLTPTF LAMB3 A*24
33 KSSVIASLLF TMTC3 A*24/B*57
34 MQPRMFFLF FGD6 A*24
35 KYLEESVWL GPR98 A*24
36 KQMEDGHTLF UHRF1 A*24/B*15
37 QWPWQASLQF TMPRSS3 A*24
38 KYTNWKAFL MBTD1 A*24
39 LIFMLANVF GABRP A*24/A*32
40 QYEPPSAPSTTF DROSHA A*24
41 VIYFMGAIF OR7E24 A*24/B*15
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
42 TLPNTIYRF ROS1 A*24
43 IQMDEPMAF CDC7 A*24/B*15
44 AYLSAVGTF ABCC1 A*24
45 KYFVPPQLF B3GNT6 A*24
46 AFPVTSIFHTF KCNG1, KCNG2 A*24
47 KYADYFLEV CCNJ A*24
48 VFIDHPVHLKF TENM4 A*24
49 LYISEVRNI DST A*24
50 SYPELVKMVW Cborf34 A*24
51 KYALLLQEL PLEKHG4 A*24
52 KYMKIFHKF ZNF681 A*24
53 KYITNLEDL TXNDC16 A*24
54 LLIKLLQTF PRKDC A*24/B*15
55 RWMDQRLVF GABRP A*24
56 VYMIEPLEL ADAM23 A*24
57 YPSIIQEF POLA1 A*24
58 QFAAPLRGIYF C1QTNF6 A*24
59 KYSTTFFMV XPR1 A*24
60 TYLSIFDQL SF3A3 A*24
61 NYAENILTL FIGNL1 A*24
62 LYQEILAQL URB1 A*24
63 VMPSDSFFF GAL3ST4 A*24
64 NYAIFDEGHML SMARCAD1 A*24
65 VYPASKMFPFI CKAP5 A*24
66 IYFRDSSFL TEP1 A*24
67 RYPGKFYRV ZAK A*24
68 IYQQIQTY NCAPG2 A*24
69 IMPEKFEFW CHD2 A*24
70 PYTNYTFDF CNOT86, CNOT6L, A*24

CNOT6LP1
71 SYMVLAPVF SPIN1, SPNS1 A*24
72 RYEGILYTI LSM14A, LSM14B A*24
73 SYIGLPLTL NPC1 A*24
74 VYDQYFITL ATP8B2 A*24
75 NYIYSISVF PLAA A*24
76 WYGWHFPEL NOP58 A*24
77 AYTLLGHEFV CcDcC27 A*24
78 TWFPKTPMLF KBTBD2 A*24
79 RYLADLPTL CEP85 A*24
80 YYSPLRDLL Rasa3 A*24
81 LYPEGLRLL ATP6VOD2 A*24
82 RFLPSPVVI CuL3 A*24
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
83 TYCQNIKEF EIF3H A*24
84 YVDINTFRL MMP12 A*02
85 YIDEFQSLV RTLA1 A*02
86 FVIDGFDEL NLRP2 A*02
87 TLYPYQISQL KIF26B A*02
88 VQMVITEAQKV LAMC2 A*02
89 ILSTTMVTV KIF26B A*02
90 FLLMHPSI NDST4 A*02
91 FALPGLLHA LAMB3 A*02
92 NLRDLLSEV KIF26B A*02
93 TLQEKILQV MYO3A A*02
94 VLPDIETLIGV TETA1 A*02
95 ITIGVLARV CEACAM6 A*02
96 HLVGGLHTV DACH1, DACH2 A*02
97 VLALVNSTV CBFA2T2 A*02
98 LQSSGLTLLL MSLNL A*02/B*13
99 FLKEKVPGI CDKALA1 A*02
100 RQYPTPFQL ZNF280C A*02/B*48
101 FIISDWRFVL FAM83A A*02
102 SLLEQAIAL ST18 A*02
103 FLYYPDPVL PLXNA1 A*02
104 GMLDIFWGV RASSF6 A*02
105 SLLTHIPTA PLEKHG4 A*02
106 FIIDTTYPAYV FAP A*02
107 LLQGAIESV PLEKHG4 A*02
108 MIIALSLYI GPR33 A*02
109 LLLGSIGLLGV OPN3 A*02
110 LLADFQALL ccDc87 A*02
111 ALCLLLHLL MRGPRE A*02
112 SVSDGIHSV CELSR1 A*02
113 AVLTGLVEV LRBA A*02
114 ILDERQVLL ITGAE A*02
115 MLLETQDALYV ADORAZ2B A*02
116 VLMEENSKL HAP1 A*02
117 FLDPNARPLV CAD A*02
118 ALSSVLHSI FGD6 A*02
119 RTADITVTV ITGAE A*02
120 ALLANLPAV SLC26A9 A*02
121 ALVDTLTGI IPO9 A*02
122 ALLEMFPEITV TXNDC16 A*02
123 LMAFFLAVV OR6C75 A*02
124 SVASVLLYL PRKDC A*02
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
125 VLQPFLPSI IPO9 A*02
126 FLSTVTSV SOGA2 A*02
127 GLDGSLVFL MARCH®6 A*02
128 FLGTTPTL SF3B3 A*02
129 VLYDKDAVYV BMS1 A*02
130 NLWGGQGLLGV GORASP2 A*02
131 LLKEFVQRV COL6A3 A*02
132 ALWLVDPLTV SLC33A1 A*02
133 MTLPVDAVISV UFSP2 A*02
134 AAEIGDKSWLY PLA2G7 A*01
135 ASEDSVLLY CHAF1B A*01
136 ATDLVVLDRY DICER1 A*01
137 ATSKFMEFY EDNRA A*01
138 DSDSCHFNY DCBLD2 A*01
139 ECDMAFHIY UHRF1, LOC728688 A*01
140 ESDREELNY CBFA2T2 A*01
141 ESDVGVVVY DDX60L A*01
142 EVAEPSVLFDLY C9orf114 A*01
143 FIDYPKKEDY PLAU A*01
144 FLDSQNLSAY BBS1, DPP3 A*01
145 FVDKPVAY TAF1B A*01
146 GLNTGSALSY COLBA3 A*01/B*15
147 GSSDSSTLPKL TDRD5 A*01
148 GTEFTTILY TP73 A*01
149 GTEFTTVLY TP63 A*01
150 GTELLSLVY PRKDC A*01
151 HSDLKVGEY DICER1 A*01
152 HTDSLHLLI ANKRD52, FLJ25613 A*01
153 KLDRSVFTAY FAM111B A*01
154 LLDISQKNLY ZNF439 A*01
155 LLDPNPHMY RGS17 A*01
156 LLDSLREQY SESTD1 A*01
157 LMDRPIFY GALNS A*01
158 LSDLLKQGY PKD2L1 A*01
159 LSDTSVIQFY C160rf62 A*01
160 LTEAVLNRY KIF26B A*01
161 LVDDGTHGQY TRPM2 A*01
162 LVDNSIRELQY CARDS8 A*01
163 NSDSSLTLREFY FSTL4 A*01
164 NTDNNLAVY CXorf61 A*01
165 NTDPTAPPY CDH3 A*01
166 NTQITDIGRY HMCN1 A*01
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
167 QSDPGTSVLGY SEZ6 A*01
168 QTDHPQPILDRY ITGAE A*01
169 RLDTPLYFSY LEPRE1 A*01
170 RSDDTAVYY IGHA1, IGHA2, IGHD, A*01

IGHG3, IGHV1-18,

IGHV1-2, IGHV4-31
171 RSDPVTLNVLY CEACAMS6, PSG1, PSG2, | A*01

PSG4, PSGS5, PSG7,

PSG8
172 RTDSCSSAQAQY DCBLD2 A*01
173 RTEFNLNQY COL12A1 A*01
174 SADDIRGIQSLY MMP12 A*01
175 SDVTPLTF MMP11 A*01
176 SRTINVSNLY LAMA1 A*01
177 SSDEVNFLVY TBL1XR1 A*01
178 SSDSSTLPKL TDRDS A*01/C*12
179 STAKSATWTY TP63, TP73 A*01
180 STDPWIQMAY KDM1B A*01
181 TADGKTYYY TCERGH1 A*01
182 TDYHVRVY FNDC3B A*01
183 TLEDIATSHLY CBFA2T2 A*01
184 TSAHPEDSSFY LOC731467, TRBV20-1 A*01
185 TSDSNLNKY KCNH7 A*01
186 TTDIEKY DDX60L A*01
187 VADLHLYLY GARS A*01
188 VSDAKLDKY RCOR2, LOC441644 A*01
189 VSDSECLSRY LAMA1 A*01
190 VTDGINPLIDRY FREM2 A*01
191 VTDGSLYEGVAY DSE A*01
192 VTEESFDSKFY CDKALA1 A*01
193 VTEFSLNTY COLBA3 A*01
194 VVADTKMIEY ADAMTS12 A*01
195 VVDSVGGYLY ROS1 A*01
196 WMFFVINY TMEM217 A*01
197 YADTVRPEFY COLBA3 A*01
198 YLDPVQRDLY ZNF655 A*01
199 YLPQHTIETY TP63 A*01/B*15
200 YSDEDVTKY SDK2 A*01
201 YVGKEHMFY MAGEA9, MAGEA9B A*01
202 KLAELEGALQK KRT81, KRT121P, A*03

KRT83, KRT85, KRT86
203 KVKDTPGLGK KIF26B A*03
204 AVFDKFIRY BTBD17 A*03
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
205 SLDGAARPK SP6 A*03
206 KLIDLSQVMY MACC1 A*03/B*15
207 RSFNGLLTMY LAMB3 A*03/B*15
208 GLASRILDAK LAMB3 A*03
209 RTQIPMSEK RASSF6 A*03
210 ATSGVPVYK SLC44A5 A*03
211 TVNPVAIHK GLI2 A*03
212 KAYEQVMHY FOXA2 A*03
213 LNINMTSPMGTK PCSK2 A*03
214 RTMSEAALVRK RASSF6 A*03
215 MMFSGPQILKL ABCC1 A*03/A*32
216 KLYAWELAF ABCC1 A*03/A*32
217 RILNQILYY FGD6 A*03
218 KTLVAELLILK POLQ A*03
219 RLRSSLVFK FAM83B A*03
220 SPSVSQLSVL PRAME B*07
221 VPDVAQFVL MMP1 B*07
222 NPFYPEVEL MMP1 B*07
223 YPKDIYSSF MMP1 B*07
224 GPQPWHAAL MMP11 B*07
225 LPFDGPGGIL MMP11 B*07
226 SPRMSGLLSQT DLL3 B*07
227 YPRGNHWAVGH GRP B*07
228 YPRGNHWAVGHL GRP B*07
229 VPLPAGGGTV GRP B*07
230 VPLPAGGGTVL GRP B*07
231 RPRALRDLQL NLRP7 B*07
232 RPRALRDLQLL NLRP7 B*07
233 KPYQGNPTF DNAH17 B*07
234 RAKNAGVTI LAMC2 B*07
235 MPLKHYLLL LRRC15 B*07
236 RVRGGEDGDRAL INSM1 B*07
237 RPAATAVISL SLC7A11 B*07
238 KPGPPWAAF DCBLD2 B*07
239 YVPSASLFML E2F7 B*07
240 SPREVTTVL DCBLD2 B*07
241 SARLATDAL FAM83A B*07
242 SPRWLPVSL BTBD17 B*07
243 RPIENRILIL PSG1, PSG3, PSG4, B*07
PSG5, PSG6, PSG7,
PSG8, PSG9
244 FPYVRDFVM COLBA3 B*07/B*35
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
245 RIREHVPQL COLG6A3 B*07
246 TPLPAVIVL SLC7A11 B*07
247 RALLARLLL PLAU B*07
248 IPNWARQDL NLRP7 B*07
249 VPSSRILQL THEG B*07
250 SPRDFLSGL ABCA2, TPH1 B*07
251 VPRSSGQTV SP6 B*07
252 SPDIRNTTV DCBLD2 B*07
253 RVIDAVRFTL TP63 B*07
254 NPFPHLITL ROS1 B*07
255 MPLLENLYL MXRAS B*07
256 SPRVPSIEL COL7A1 B*07
257 LPRIPFADV ROS1 B*07
258 LPRGPLASL CDH3 B*07
259 RPPAAGLRGISL SEZ6L B*07
260 YPQHPGLNA SOX2 B*07
261 APSARVGVC KRT86 B*07
262 SAYPQRLEI CYP24A1 B*07/B*51
263 HPAPYGDLL GLI2 B*07
264 RPILHITL TP73 B*07
265 SPRQPPRLV CYP24A1 B*07
266 HAYPPGPGL MMP10 B*07/C*03
267 HPELVNHIVF GALNTS B*07/B*35
268 YPLFRGINL COL5A1 B*07
269 APRAPRLML ITGA3 B*07
270 APGPRFLVT CD109 B*07
271 MPLPWSLALP EGFL6 B*07/B*35
272 MPLPWSLALPL EGFL6 B*07
273 MPLLWLRGF INHBA B*07/B*35
274 TPYQEHVAL ZNF618 B*07/B*35
275 APHPPLSVV IQGAP3 B*07
276 LPRAGGAFL LAMB3 B*07
277 MPLFEPRVF PTK7 B*07/B*35
278 HPMIDINGIIVF COL5A1 B*07/B*35
279 SPARASPAL TMPRSS13 B*07
280 VPISEEGTPVL KIAAQ754 B*07
281 RPRAPVTPA HES6 B*07
282 MPQIETRVIL ECT2 B*07
283 RPHSLSSEL ITGAE B*07
284 FPVTSIFHTF KCNG1, KCNG2 B*07/B*35
285 FPSFLTNSL CEP192 B*07/B*35
286 VPTLRSEL DST, MACF1 B*07
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
287 APREEQQRSL KIAA1211 B*07
288 FPQKFIDLL SASS6 B*07
289 VPENHSVAL FAM83B B*07
290 APYRPPDISL TANC2 B*07
291 SPQRLRGLL CTHRCA1 B*07
292 SPQRLRGLLL CTHRCA B*07
293 RPRSALPRLLLP FzZD2 B*07
294 GPTPNTGAAL COLBA3 B*07
295 KPEGTRIAV COLBA3 B*07
296 MPMQDIKM PRAME B*08
297 RAQLKLVAL KLHDC7B B*08
298 FNKRKPLSL NLRP2 B*08
299 MAQFKEISL NLRP2 B*08
300 VASPKHCVL KIF26B B*08
301 YMHKLLVL PTH2 B*08/B*35
302 HLLQKQTSI TP63 B*08
303 LPFPKFTV GALNTS B*08
304 ELKKLYCQI TP63 B*08
305 ALKLRVAVL C160rf59 B*08
306 ILKVKVGL POSTN B*08
307 ILLPRTVSL MXRAS5 B*08
308 MLKQKVEEL DST B*08
309 DAIQRKYSC DST B*08
310 LPPKKFVL NUP155 B*08
311 EIRIRVVQM PRKDC B*08
312 EAMLRNKEL CENPF B*08
313 ELKKKEYEEL CENPF B*08
314 AIISRLVAL TANC2 B*08
315 DIYQRALNL VPS13B B*08
316 VIKEKALTL USP9X, USP9Y B*08
317 LVKVKVLL ARID4A B*08
318 EAAIRSVEL DSCR3 B*08
319 AEMLERVIKNY MAGEA4 B*44
320 MEVDPIGHVYIF MAGEA3, MAGEA6 B*44
321 AEMLESVIKNY MAGEA1, MAGEAS, B*44

MAGEA9, MAGEA9B
322 KEVDPAGHSY MAGEAS8, MAGEAY, B*44
MAGEA9B
323 SEFMQVIF MAGEA9, MAGEA9B B*44
324 TDSIHAWTF SLC35D3 B*44/B*18
325 QEQDVDLVQKY MMP1 B*44
326 QEMQHFLGL MMP12 B*44
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA
327 YEIEARNQVF MMP12 B*44/B*18
328 FEYDFLLQRI MMP12 B*44
329 NEHPSNNW LAMC2 B*44
330 KEGDLGGKQW ADAMTS12 B*44
331 EDAQGHIW MMP11 B*44
332 MEVPVIKI ECT2 B*44
333 AETLSTIQI KIF26B B*44
334 AEDEPAAAHL KIF26B B*44
335 KELEATKQY KIF26B B*44
336 ASSSGPMRWW LAMB3 B*44/B*57
337 TENRYCVQL JUP, KRT13, KRT17 B*44
338 SEGSEPALLHSW FAM83A B*44
339 SEPALLHSW FAM83A B*44
340 TEFSLNTY COLBA3 B*44
341 EEIEGKGSFTYF POSTN B*44
342 HEFSSPSHL TP63 B*44
343 TEFTTVLY TP63 B*44
344 EEATGQFHVY CEACAM1, CEACAMS, B*44

CEACAM®6
345 IEFIHPQAF MXRAS B*44
346 VEAPGPVHVYW PTK7 B*44
347 ALNPYQYQY DLX5 B*44/A*29
348 AEIQGNINHV IQGAP3 B*44
349 AEQDMRELTY DST B*44
350 GECDVFKEIL DCBLD2 B*44
351 EEVNYINTF CCNE2 B*44
352 NEVLTYIKF ABCC5 B*44
353 GEIIMQNNW SERTAD4 B*44
354 TEDPTILRI PLXNA1 B*44
355 SDMVRFHLF SGK196 B*44
356 EEGRVYLF ITGA2 B*44
357 RELENCFQIQ DNAH14 B*44
358 KEADIHFLI COLBAS B*44
359 DELFSIALY NUP155 B*44
360 AEVPTGVII ITGA2 B*44
361 SENLFFASF ITGA2 B*44
362 SEKGVIQVY NUP155 B*44
363 AELDKLTSV CENPF B*44
364 AETPIQNVI MET B*44
365 SEMNVNMKY MET B*44
366 AENLFRAF PRKDC B*44
367 GEVHPSEMI PRKDC B*44
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Eiq ID MocnepoeatenbHocTb | [eH(bl) Annotun HLA

368 GEFPVRVQV YEATS2 B*44

369 EEIERFFKL NUP155 B*44

370 YEDLSQKY CENPF B*44

371 GELALKKKI PRKDC B*44

372 TEGIIMKDF MET B*44

373 MEMQKSPVF FSTL4, GRM7, B*44
LOC440173, LOC644919,
LOC728755, SLC44A5

374 DEVNFLVY TBL1X, TBL1XR1, TBL1Y | B*44/B*18

Tabnuua 2: [JonornHUTENbHbIE NENTUALI B COOTBETCTBUM C HACTOSALLMM N300pETEHMEM,
accoumaumsi KOTOPbIX C pakoM He Bblfla U3BECTHA paHee.

ﬁ(e)q ID MocneaoBatenbHOCTb | TeH(bl) AnnoTtun HLA
375 | VYSDLHAFYY MANEAL A*24
376 | KYVKDFHKF ZNF724P A*24
377 | VYVGAVNRI PLXNA1 A*24
378 | KFLGPAEHLTF PROM2 A*24
379 |NYIVPDKQIF POLA1 A*24
380 | VFQEKHHVI MOXD1 A*24
381 | TYSKKHFRI CHEK2 A*24
382 |IYHSHHPTL OPA1 A*24
383 | RYKQDVERF SMC5 A*24
384 | KYVKVFDKF ZNF107 A*24
385 |MYINEVERL PTPN14 A*24
386 | VYNDHSIYVW MAPKBP1 A*24
387 | RWLPQKNAAQF DOCKS, PPP2R2A A*24
388 | FSIPEGALVAV ABCC1 A*02
389 |TLMEQPLTTL TXNDC16 A*02
390 |HIMPTVHTV ADNP2 A*02
391 |SLIDMRGIETV SMC6 A*02
392 | SLFKDQMEL IPO8 A*02
393 |ILLPYLQTL TIPARP A*02
394 | ASEAEMRLFY DHX37 A*01

HIST1H2BA, HIST1H2BL,
395 | ASEASRLAHY HIST3H2BB A*01
396 | ASEFGNHYLY SF3B3 A*01
397 | ASEITSKGASLY CLUAP1 A*01
398 |ASEQQALHTVQY NUP188 A*01
399 |ATDIPCLLY RINT1 A*01
400 |ATDISRQNEY PDE7A A*01
401 DSDESYMEKSLY CLSPN A*01
402 |DTDSQRLAY E2F1 A*01
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E(e)q ID MocneposatenbHOCTb | [eH(bl) AnnoTtun HLA
403 |ELDSKVEVLTY SNX7 A*01
404 |[ETARKFLYY GPD2 A*01
405 |ETEEGIYWRY KREMEN2 A*01
406 | ETEQTKFWDY FUT11 A*01
407 |FSDNDKLYLY RFX5 A*01
408 |FTEQWTDGY TLK2 A*01
409 |FVDPLVTNY TRIT1 A*01
410 | GSDHQSPSSSSY ZBTB43 A*01
411 |GTVYEDLRY UBE2C A*01
412 |ILDEVIMGY KIF11 A*01
413 [ISDRYYTALY CEBPZ A*01
414 |KTDESLTKY CHD8 A*01
415 |LLDPRSYHTY DOCK38 A*01
416 |LLDTAQKNLY ZNF614 A*01
417 |LLEDKHFQSY WDR6 A*01
418 |LSDPSGPKSY RPS6KC1 A*01
419 |LSELKPMSY TMTC3 A*01
420 |LTEDKETLQY TUBGCP2 A*01
421 LTELLERAAFY SLC15A4 A*01
422 |[MIDVTKSYY DCTN5 A*01
423 |NLDAVHDITVAY LCLAT1 A*01
424 | NLDEEKQLLY FRMD6 A*01
425 |NLDIQQEY WDR75 A*01
426 | NLDQATRVAY SMC4 A*01
427 | NSDEQKITEMVY LRBA A*01
428 |[NSELSCAQLY TYMS A*01
429 |NTEDSSMSGYLY FGD6 A*01
430 [NTEGLHHLY SMEK2, SMEK3P A*01
431 NTSDMMGRMSY ARID1A A*01
432 [NVDPVQHTY AGRN A*01
433 | QIDTGENLY ZNF267 A*01
434 | QTDCAPNNGY NOMO1, NOMO2, NOMO3 A*01
435 |QTDDTWRTEY ZMYM2 A*01
436 | QTETGTPYMLY RRM1 A*01
437 | STDGKHWWEY CCNT1, CCNT2 A*01
438 | STDNFNCKY FGD6 A*01
439 | TLDAGKFQIY DHX15 A*01
440 |TLDENPGVRY STXBP3 A*01
441 | TLDSALNAASYY TCTN3 A*01
442 | TSDFSRFTNY CCNE2 A*01
443 |TTDFPSESSFEY CXorf21 A*01
444 | TTDTVIRSY SETD4 A*01
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E(e)q ID MocneposatenbHOCTb | [eH(bl) AnnoTtun HLA
445 |VLDQGKITEY ABCB10 A*01
446  |VTAQVVGTERY PLD2 A*01
447 |VVDEDHELIY CHST11 A*01
448 | YLDIPNPRY CIT A*01
449 |YLDRGTGNVSFY TRIM4 A*01
450 | YSDDGQKWTVY DCBLD2 A*01
451 | YSDSLVQKGY MSH6 A*01
452 | YVDAVLGKGHQY NUP160 A*01
453 | AINTSIKNK TRPM38 A*03
454 | KVYTPSISK CDKALA1 A*03
455 |RIADIFVKK FGD6 A*03
456 [ SMFTAILKK LRBA A*03
457 | SINKPTSER NDC80 A*03
458 | GIADFVLKY RNFT2 A*03
459 |RPMQQARAQL KLHDC7B B*07
460 | MPMAGDMNGL TP63 B*07
461 RPILIVTL TP63 B*07
462 | RPFHTRATV KIF26B B*07
463 | TPKAGPTL KIF26B B*07
464 | YPRPGTPAA CDKAL1 B*07
465 |[VPRPIFSQL GREB1, GREB1L B*07
466 |APYKSVTSL FGD6 B*07
467 |KPFSSFTSM RASSF6 B*07
468 |SPMYGQAGL FOXA2 B*07
469 |YPENGVVQM UHRF1 B*07
470 |SPNSYFRVL PCDHB13, PCDHBS B*07
471 KPRPDVTNEL CDCA7 B*07
472 | NPRATDAQL LRBA B*07
473 |LPRALLSSL IL4I1 B*07
474 |LPRLLPAL HEATR2 B*07
475 |RPHKPGLYL MANEA B*07
476 | AEEEIMKKI IGF2BP3 B*44
477 | QENSYQSRL LAMC2 B*44
478 | SEIEQEIGSL LAMC2 B*44
479 | AEIQPQTQV PTK7 B*44
480 |GEVSGLTKDF CDKAL1 B*44
481 RELQHEHSL FAT1 B*44
482 | TEREWADEW CBFA2T2 B*44
483 | EENDQSTHKW YEATS2 B*44
484 | AEVGFVRFF MSH2 B*44
485 | SEIEDSTKQVF BRCA2 B*44
486 |SEDDPILQI NUP155 B*44
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E(e)q D MocneposatenbHOCTb | ['eH(bl) Annotun HLA
487 |AEDQLHHSF GXYLT1 B*44
488 | TEFPIIKMY TXNDC16 B*44
489 |SEIGKAVGF CLSPN B*44

Tabnvua 3: MNMenTuabl B COOTBETCTBMM C HACTOALMM U30DPETEHMEM, NMOSE3HbIE,

Hanpumep, ANA NepCoHanM3MpPOBaHHOW NPOTUBOPAKOBOW Tepanuu.

E(e)q ID MocnepoeartenbHOCTb | [eH(bl) AnnoTtun HLA
490 |SYVKVLHHL MAGEA12, LOC101060230 A*24
491 KYLEKYYNL MMP1 A*24
492 |NYEDHFPLL MAGEA10 A*24
493 | TYKYVDINTF MMP12 A*24
494 | RYLEKFYGL MMP12 A*24
495 |SYNDALLTF TRPM38 A*24
496 | VFMKDGFFYF MMP1 A*24
497 |NYPKSIHSF MMP12 A*24
498 |EYIRALQQL ASCL1 A*24
499 | VYFVAPAKF LAMC2 A*24
500 |[VWSDVTPLTF MMP11 A*24
501 |GYIDNVTLI LAMC2 A*24
502 |[SVHKITSTF LAMC2 A*24
503 |VHFEDTGKTLLF MMP13 A*24
504 |VYEKNGYIYF MMP13 A*24
505 |AYISGLDVF DNAH17 A*24
506 |[RYVFPLPYL SOX14 A*24
507 [VYIAELEKI SMC1B A*24
508 [IYVTGGHLF KLHDC7B A*24
509 |ALLEEEEGV MAGEA4 A*02
510 [KVLEHVVRV MAGEA4, MAGEAS8 A*02
511 KIWEELSVLEV MAGEA3, MAGEA6 A*02
512 |VLGEEQEGV MAGEA9, MAGEA9B A*02
513 |KLVELEHTL CXorf61 A*02
514 |VQLDSIEDLEV PRAME A*02

CT45A1, CT45A2, CT45A3,

CT45A4, CT45A5, CT45A8,

LOC101060208,

LOC101060210,
515 |KIFEMLEGV LOC101060211 A*02
516 |YTFSGDVQL MMP1 A*02
517 |TLYNPERTITV IGF2BP1, IGF2BP3 A*02
518 |GLLEDERALQL MEX3A A*02
519 |KIQEILTQV IGF2BP3 A*02
520 |KIQEMQHFL MMP12 A*02
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E(e)q ID MocnepoeatenbHOCTb | [eH(bl) AnnoTtun HLA
521 FVYGEPREL MAGEC2, LOC392555 A*02
522 | TLDEKVAEL MAGEC2 A*02
523 [HLIAEIHTA PTHLH A*02
524 [KVWSDVTPL MMP11, MMP13 A*02
525 |RLDDLKMTV LAMC2 A*02
526 |VLSPFILTL KLHDC7B A*02
527 |LLDSVSRL LAMC2 A*02
528 |RLLDSVSRL LAMC2 A*02
529 |HPSAHDVIL LAMC2 B*07
530 |APAAWLRSAA MMP11 B*07
531 |AEIEADRSY LAMC2 B*44

Hacrtosilee n3obpeteHne OTHOCUTCSH Takke B obLlemM K nentugam B COOTBETCTBUU C
HaCTOAWMM M300peTeHneM ANa MNPUMEHEHUS MNPU  NeYeHUn nponudepaTmMBHbIX
3abonesaHu, HanpuMmep, OCTPOro MUENOUAHOrO fenko3a, paka MOJSIOYHOW Xenesbl,
paka >XenyHblX MPOTOKOB, paka rofIoBHOr0O MO3ra, XPOHWYECKOro NUMEOLMUTAPHOro
Nenko3a, KONopeKTanbHON KapUMHOMbI, paka MULLEBOAA, paKa »XeN4YHOro nysblpsi, paka
Xenyaka, NMOCKOKNETOYHON KapUMHOMBbI TONOBbl W LUEW, FenaToKNETOMHOro paka,
MENaHOMbI, HEXOAXKMHCKOM NMMMAOMbI, paka sindHuKa, paka noaxenyanoduHon Xenesbl,
paka npeacraTenbHOM Xenesbl, MOYEYHOKNETOUYHOro paka, paka MOYEeBOro ny3bips w

paka maTku.

OcobeHHO npeanoYTUTENbHBIMKM  SBNAKOTCA NenTuabl — B OTAENbHOCTU WU B
KOMOUHaUMM — B COOTBETCTBUM C HACTOALMUM M300peTeHnem, BolbpaHHbIe 13 rpynnbl,
cocrosen ns nocnegosatensHocten ¢ SEQ ID NO: 1 no SEQ ID NO: 489. bonee
NPeAnoOYTUTENBHBIMA SBMSIOTCA NenTuabl — B OTAEMbHOCTU UM B KOMOMHauuKM —
BbIOpaHHble 13 rpynnbl, COCToALen n3 nocnegosaTtensHocTen ¢ SEQ ID NO: 1 no SEQ
ID NO: 374 (cm. Tabnuuy 1), n NX NPUMEHEHNE B UMMYyHOTEpanMu paka nerkmx (B Tom
yncne HMPJT n MPJT), ocTtporo mMnmenonaHoro nerkosa, paka MOSIOMHOWN Xernesbl, paka
YXen4HbIX NPOTOKOB, paka rofloBHOr0 MO3ra, XPOHUYECKOro NIMMAOLUTAPHOro fenkosa,
KOMNOpeKTansHoW KapLMHOMbI, paka NuLieBoda, paka Xen4Horo nys3bips, paka xenygka,
MSIOCKOKMETOYHON KapLUHOMbI FOMOBbl U LUEW, renaToKMeTOYHOro paka, MenaHOMBbI,

HEXOAXKKMHCKOA 1MM(POMbI, paka SIMYHWKA, paka MoAXKenyAOYHOW Kenesbl, paka
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npeacTaTenibHOM kenesbl, MOYEeYHOKIIETOYHOrO paka, paka MOYEBOro My3bipsi, paka

MaTK1 1, NPeanoYTUTENbHO, paka nerkux (8 Tom vmucne HMPJI1 u MPJT).

Takum obpasom, HacTosiLLee n3obpeTeHne B APYroM acrnekTe OTHOCUTCH K MPUMEHEHMIO
NenTuhoB B COOTBETCTBUM C HACTOAWMM U300peTeHuemM Ana — npeanoyvTUTensHO
KOMOMHMPOBAHHOIO — JleYeHna nponudepaTuBHbIX 3aboneBaHuK, BblOpPaHHbIX U3
rpynnel: pak nerkmx (8 Tom vucne HMPJT u MPJ), ocTpbii MyuenouaHbIn Nenkos, pak
MOJIOYHOW >Kemnesbl, paK >Xen4yHblX MPOTOKOB, paK rOMOBHOMO MO3ra, XPOHWUYECKUW
NMMAOLIMTapHBIN NENKO3, KONopeKkTanbHas KapumMHOMa, pak NULeBoaa, pak XenyHoro
ny3bIpA, pak Xenyaka, NiocKOKNeToYHas kapuuHOMa ronosbl U LWeW, renaTtokNeTouHbIN
pak, MenaHomMa, HeXOAXKKUHCKaa NMMgomMa, pak andYHKKa, pak nogxxenya04HON Xenesbl,
pak npeacraTenbHOM Xeresbl, MOYEYHOKNETOYHbIM paK, pak MOYEBOro nysblps, pak

MaTKW.

HacToswee nsobpeTteHne, Gonee TOro, OTHOCUTCA K nenTugam B COOTBETCTBUM C
HaCTOAWMM M300peTeHneM, UMEKLMM CMOCOOHOCTb CBA3bIBATLCA C  MOJSIEKYSION
rMaBHOro KOMMIeKca rMCTOCOBMECTUMOCTU 4enoseka (MHC) | knacca wnm — B

YANMHEHHOW popMe, Takon Kak BapmaHT no anvHe — MHC Il knacca.

HacTosee nsobpeteHne ganee oTHOCUTCA K NENTULam B COOTBETCTBUMN C HACTOALLUM
N300peTeHNEM, rae ykasaHHble nenTuibl (K&XAbIM U3 HWUX) COCTOAT MMM COCTOAT MO
CYyLLieCTBY 13 aMUHOKUCNOTHOW nocrnenoBaTenbHOCTK B cooTBeTcTBUMM ¢ SEQ ID No. 1 no
SEQ ID No. 489.

Hacrosilee n3obpeteHne fganee 0THOCUTCS K MENTMAAM B COOTBETCTBUM C HACTOSILLIMM
N300peTEHNEM, F4e yKasaHHbIA NenTng MoanduumMpoBaH M/unm BkoYaeT HenenTuaHbIe

CBA3N.

HacTosiwee n3obpeTteHne ganee OTHOCUTCA K NenTugam B COOTBETCTBUN C HACTOALLUM
n3obpeTeHnem, rae ykasaHHbI NenTug SBNAETCA YacTblo cnmToro 6enka, B YaCTHOCTH
cnutoro ¢ N-TepMuHanbHbIMM amuHokmucriotamm HLA-DR aHTureH-accouumpoBaHHOM

nHBapmaHtHo uerm (li), WM  CAMTOro C  aHTUTENOM (MM BCTPOEHHLIN B
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MOCNeaoBaTeNnbHOCTE), TakMM  Kak, HanpuMmep, aHTUTENoM, crneumduyHbIM - Ans

ASeHOPUTHBIX KIEeTOK.

Hacrtosilee mnsobpeTeHne farnee OTHOCUTCS K HYKNEWHOBOW KUCMOTE, KOAUPYHOLLEWN
nenTuabl B COOTBETCTBUM C HaACToAWMM u3obpeTeHveM. Hactosujee um3obpeTteHve
flanee OTHOCUTCS K HYKIEeUHOBOW KUCMOTE B COOTBETCTBMU C HACTOSALLMM N300peTeHneEM,

koTopas sensetca AHK, kOHK, NMHK, PHK nnn nx kombuHaumnamn.

HacTosilee n3obpeTeHne panee OTHOCUTCS K BEKTOPY 3KCMPECCUM, CrocobHoMy K
SKCMPECCUN U/ SKCTIPECCUPYIOLLIEMY HYKIEMHOBYIO KWCIOTY B COOTBETCTBUM C

HaCToALWMM N300peTEHNEM.

Hacrosilee nsobpeTteHne ganee OTHOCUTCA K NENTUAY B COOTBETCTBMM C HACTOSALLMM
n300peTeHneM, K HYKNENHOBOW KUCMOTE B COOTBETCTBUM C HACTOALLMM M300pEeTEHnEM
WM K BEKTOPY SKCMPEecCMnm B COOTBETCTBUM C HaCTOAWMM M3oOpeTeHnem Aansd

npMMeHeHnA B NeYeHnn 3aboneBaHnn n B mMeaguLmHe, B HaCTHOCTH, B JNIEHYEHUN paka.

Hacrosiujee w3obpeTeHve [panee OTHOCUTCS K aHTUTenaMm, KOTopble SIBsSieTCs
crneumdUYeckMMM Mo  OTHOLUEHWIO K MenTuaam B COOTBETCTBMM C  HACTOSILLUM
N300PETEHMEM WM KOMIMNEKCAaM YKasaHHbIX MenTUAoB B COOTBETCTBMM C HACTOSALLMM

nsobpeteHnem n MHC 1 cnocobam nx nony4yeHus.

Hacrosulee wnsobpeTeHne panee OTHOCUTCA K T-kneToudHbiM peuentopam (TKP), B
YacTHOCTU, K pacTBopMbIM TKP 1 krnoHnpoBaHHbIM TKP, BCTPOEHHbBIM B @ayTONOrMYHbIE
WUNN annoreHHble T-KneTkn, u crnocobamMm UX MOMyYeHUH, a TakkKe K eCTeCTBEHHbIM
kunnepHeiM knetkam (NK) wnu gpyrum knetkam, Hecywum ykasaHHbli TKP wnu

BCTyNaroLMM B NEPEKPECTHYIO peakumto C ykasaHHbIMn TKP.

AHTUTENa n TKP 4BnsOTCA  AOMOSHUTESNBbHBIMA  BapuaHTaMn  OCYLLECTBIEHUS
UMMYHOTEpPaneBTUYECKOro MPUMEHEHUA NEenTUAOB B COOTBETCTBMM C HAaCTOALMM

n3obpeTeHnem.
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HacTosiiee w30bpeTeHne panee OTHOCUMTCS K  KIETKE-XO3sMHY, BKIOYatoLLen
HYKINEVHOBYIO KUCMOTY B COOTBETCTBMW C HACTOSLUMM M30OPETEHUEM WIN BEKTOP
SKCMPECCHU, OMMUCaHHbIA paHee. HacTosiee M306peTeHne garnee OTHOCUTCH K KIeTKe-
X03AMHY B COOTBETCTBUM C HACTOSLMM UM300peTeHWEM, KoTopasl SBISETCH

aHTUrEeHNPE3EeHTUPYIOLLEWN KIETKOW, NPeAnoYTUTENBHO — AEHAPUTHOW KIETKOW.

HacTtoswee u3obpeTeHne panee OTHOCUTCA K crnocoby nonyYeHus nentuga B
COOTBETCTBMM C HaACTOALMM WU30OpEeTEeHWEM, NpUYEM YyKasaHHbIM Criocod BKNHOYaET
KyNbTUBaLMIO KMNETKU-X03AMHa B COOTBETCTBUM C HACTOAWMUM U30OpETEHUEM U

BblAENeHne NenTnaa us ykasaHHoW KINeTKU-X03smHa U ero KynbTypanbHOW Cpeabl.

HacToswee n3obpeteHne fanee oTHOCUTCS K yka3aHHOMY Crocofy B COOTBETCTBUM C
HacCTOALMM N306peTeHneMm, rae aHTureH HarpyxeH Ha monekynel MHC | nnm Il knacca,
3KCMPEeCcCUpOBaHHbIE Ha MOBEPXHOCTU MOAXOASALLEA aHTUreHMNPe3eHTUPYIOLWEN KINeTKU
WA UCKYCCTBEHHOW aHTUreHNPE3eHTUPYIOWEN KNETKW, TMPU  KOHTaKTUPOBaHWUU

AOCTaTOYHOrO KONMMYECTBA aHTUIeHa C aHTUrEHMNPE3EHTUPYHIOLLEN KIETKOMN.

HacToswee nsobpeteHne ganee OTHOCUTCH K Cnocoby B COOTBETCTBMM C HACTOALLUM
N300peTEHNEM, TAEe aHTUIEHNPE3EHTUPYIOLLAsa KreTKa BKIHOYAET BEKTOP 3KCMPEeCcCuw,
CMOCOBHLIN 3KCMPeccMpoBaTh UMK 3KCMPECCUPYIOLMIW YKa3aHHbIN NeNTUa, CoOAEpKaLlunin
nocnegosatensHocTe ¢ SEQ ID NO. 1 no SEQ ID NO. 489, npeanoyTUTensHO
copgepxawmn SEQ ID NO. 1 no SEQ ID NO. 374 unun ero BapmaHTHYH0 aMUHOKUCITOTHYO

nocnenoBaTeribHOCTb.

Hacrtosilee un300peTeHMe panee OTHOCUTCS K  aKTUBMPOBaHHbIM  T-KreTkam,
MOSyYEeHHbLIM CNOCOBOM B COOTBETCTBUM C HACTOSILLMM M300peTeHneM, rae ykasaHHas T-
KneTka CeNneKTUBHO pacno3HatoT KMeTKy, KoTopasi SKChpeccupyeT nonunenTug,
BKITHOYAOLMIA aMUHOKUCIIOTHYIO MOCIeA0BaTENbHOCTb B COOTBETCTBMU C HACTOSLLMM

n3obpeTeHnem.

Hacrtosiee nsobpeTteHne ganee OTHOCUTCS K CrnOCOBY YHUYTOXKEHUS KNETOK-MULLIEHEN Y
NauMeHTa, YbM KNETKU-MULLEHN abeppaHTHO SKCNPECCUPYIOT NONUNENTUA, BKIOYAOLLMIA

n+o6y+o aMNMHOKMCINOTHYKO nocneaoBaTtesibHOCTb B COOTBETCTBMMA  C  HaACTOALLMM
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n3obpeTeHnem, Npruyem crnocod BKHOYAET BBeAEHWE NaUNeHTY 3deKTUBHOro Ynucna T-

KNeToK, nony4YeHHbIX B COOTBETCTBMN C HACTOALLUM M306peTeHI/IeM.

HacTtosiwlee wu3obpeTeHne panee OTHOCUTCA K MPUMEHEHUIO 5oboro OrnmMcaHHoro
nenTuaa, HyKNenHOBOW KUCINOThI B COOTBETCTBUM C HACTOALLUM M306peTeHneM, BEKTOpa
3KCMpeccun B COOTBETCTBUM C HACTOALMM M30OpETEeHNEM, KIeTKM B COOTBETCTBUM C
HaCTOALWMM N300peTEHNEM, aKTUBUPOBaAHHOrO T-numdouuTta, T-KNeTouHoro peuentopa
NN aHTUTENa UNM Apyrux MONEKyn, CBA3bIBAIOLMXCA C MENTUAOM WU/UIN KOMMIIEKCOM
nentma-MHC B COOTBETCTBUM C HACTOALMM U30OPETEHNEM B KavecTBe MeauKaMeHTa
N1 B NPOU3BOACTBE MeAuKameHTa. [peanoyTUTENbHO, eCrn yKasaHHbIN MeauKameHT

obnagaeTt akTMBHBLIM MPOTMBOPAaKOBLIM AENCTBUEM.

MpennodTUTENbHO, €CnM yKasaHHbI MeAUKaMeHT npefHasHadYeH Ans KNeTOYHOM
Tepanun, SABMSETCA BakKUMHOW wunuv ©OenkoMm Ha oOcHoBe pacTtBopumoro TKP  wnm

aHTUTEIOM.

Hactosiwee uns3obpeTeHne panee OTHOCUTCA K MPUMEHEHUIO B COOTBETCTBUM C
HaCTOALMM N300peTEHNEM, rAe YKa3aHHbIE paKoBbIE KIETKM ABMSKOTCS KreTKaMu paka
nerkux (8 Tom yncne HMPJ1 n MPJ1), ocTporo MMenongHoro fenkosa, paka Mosio4HOM
Xenesbl, paka XenyHblX MPOTOKOB, paka rOfOBHOrO MO3ra, XPOHUYECKOro
NMM@OUMTaAPHOro ferkosa, KOMopeKkTanbHOM KapuuHOMbI, paka nuwesoda, paka
XEen4yHoro ny3bIps, paka enyaka, MMOCKOKNETOMHOM KapuMHOMbI OfoBbl WU LUEW,
renaTokNeToOYHOro paka, MenaHOMbl, HEXOOXXKUHCKOM NUMAOMBI, paka sindHuKa, paka
NOAXKENYA0YHOM Kernesbl, paka npeacraTenbHOM Xenesbl, NOYEeYHOKIIETOYHOro paka,
paka MOYeBOro nysbips, paka MaTtku U, NpeanodTUTENbHO, paka NerkMx (B TOM 4ucne
HMPJ1 n MPJ).

Hactosilee n3obpeTeHe ganee OTHOCUTCA K Buomapkepam, Ha OCHOBE MenTUAOB B
COOTBETCTBUM C HACTOAWMUM U30OpETEHMEM, B KOHTEKCTE M30OpEeTeHUsa HasblBaeMble
«MULLEHAMMWY», KOTOpble MOryT OblTb MCMONbL30BaHbI MPU MOCTAHOBKE AuarHo3a paka,
npeanodTUTENLHO paka nerkux (8 Tom vucrne HMPJ1T n MPJ1). B ponu mapkepa mMoxeT
BbICTynaTb W3ObITOUHas npeseHTaumMsa camoro(ux) nentuga(oB) wnmM  m3bbIToYHas

SKCMpeccuss  COOTBETCTBYIOLLEro(Mx) reHa(oB). 3JTU  Mapkepbl MOryT TaKxe
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NCMonb3oBaTbCs ANS NpPeackasaHus BEPOSITHOCTU yCrexa feYeHus], NpeanoyTuTensHo
MMMyHOTEpanuu, 1, Hanbonee NPeAnoYTUTENBHO, UMMYHOTEPANWN, HanpaBneHHOW Ha
Ty € MMULLEHb, KOTOpas Oblna uaeHTUdUUMpoBaHa GuomapkepoM. Hanpumep, ans
oKpaLUMBaHWS CPe30B ONyXOnun ANS BbISIBNEHUSI MPUCYTCTBUS MHTEPECYIOLLEro nentmaa

B Komrriekce ¢ MHC MOXeT 1crnonb3oBaTbCa aHTUTENO Un pactsopumMbii TKP.

HeobasaTtenbHo aHTUTENo obnagaet AOMNONHUTENBbHON 3PEEKTOPHON YHKLMEN,

Hanpumep, HECET MMYHOCTUMY IIMPYIOLLMIA IOMEH UM TOKCUH.

Hactosilee n3obpeTeHne OTHOCUTCH Takke K MPUMEHEHUIO 3TUX HOBbLIX MULLEHEN B

KOHTEKCTE NNe4YeHUA paka.

CTUMYNALUUA UMMYHHBIX OTBETOB 3aBUCUT OT MPUCYTCTBUS aHTUreHOB, pacrno3HaBaeMblX
UMMYHHOW CUCTEMOM XO3FMHA Kak 4yxepoaHble. OTKpbITUE CyLEeCTBOBaHWUA
OMyxoneacCcouMnMpoBaHHbIX aHTUrEHOB MOBLICUIO  BO3MOXHOCTb  MCMOSb30BaHWA
UMMYHHOW CUCTEMbI XO3siMHa AJ1 BMellaTensctBa B POCT ONyxonu. PasnuyHble
MeXaH13Mbl yripaeneHus o6eMmMmm BETBSIMU MMMYHHOW CUCTEMbI, Kak ryMOparnbHOW, Tak U1

KNETOYHOWN, CCREAYIOTCS B HACTOSILLEE BpeMs AN UMMYHOTEpanumn paka.

Crneunduyeckme  anemMeHTbl  KINETOYHbIX  MMMYHHBIX  OTBETOB  CMOCODHbI K
creunduyeckomMy pacrnosHaBaHuIo U YHUYTOXEHUIO OMyXOoNeBbIX KNeToK. BelgeneHwe T-
KNETOK K3 Monynsauun OnyXxonb-UHPUNLTPUPYIOLLMX KNETOK UM U3 nepudepryeckon
KPOBW MpeanonaraeT, 4YTo Takue KeTKU WUrpalT BaXHYHO pofib B E€CTECTBEHHOW
UMMYHHOW 3awyute NpoTue paka. CD8-nonoxutenbHble T-KNeTKWU, KOTOpbIe pacrno3HatoT
nenTuabl, CBA3aHHbIE C MOSieKynamu | knacca rnaBHOro KoMrnnekca rmcToCoBMECTUMOCTH
(MHC), urpatoT BaXkHyt0 ponib B 3TOM OTBeTe. OTU nentuabl 0Bbi4HO COCTOoAT M3 8-10
aMWHOKUCIIOTHBIX OCTaTKOB, MONyYEeHHbIX U3 OenkoB unn AedeKkTHbIX PUdoCOMHbIX
npoayktos (DRIP), Haxopgsawmxea B yutosone. Monekynsl MHC 4enoseka HasbiBatoTCA

TakKe YernoBeYeckKMMn NenkoumnTapHeiMm aHtureHamm (HLA).

Bce TEPMUHbI, UCNOoJb3yeMble 30eCh, €CITM HE YKa3aHO NHOe, MMEKOT 3Ha4YeHnA, JaHHbIe

HWXe.
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MoHATHME «T-KNETOYHLIM OTBET» O3Ha4aeT Cchneuuduyeckyro nponuddepauuio  u
akTMBauuio 3aPdPEKTOPHBIX PYHKLUMW, MHAYLMPOBAHHBLIX NENTUAOM in Vitro wnv in vivo.
Ana ynToTokenyecknx T-KneTok, pecTpukTmpoBaHHbIx no MHC | knacca, adpdekTopHbIMU
dyHKUMAMU  MOXET OblTb  NIM3UC  KMETOK-MULLEHEW, HarpyXeHHbIX MenTuaom,
HarpyeHHbIX MNPeALIecTBEHHUKOM MenTuga, WM  KNEeTOK-MULLEHEW, €eCTECTBEHHO
NPe3eHTUPYILWNX NenTui; Cekpeuus UUTOKMHOB, NPeanoyvYTUTENBHO WHTepdepoHa-
ramma, TNF-anbda nnn UJ1-2, nhayumposaHHasa nentmaoMm; cekpeumsa apdeKkTopHbIX
MOJIeKy 1, NPeanoYTUTENBHO rPaH3MMOB UIM NEPOPUHOB, MHAYLMPOBAHHAA NENTUAOM,

Unn gerpaHynagms.

MoHATHME «MenTua» B KOHTEKCTE HaCTosWero onuMcaHusi obo3HavaeT cepuu
aMWHOKUCIIOTHBIX OCTaTKOB, CBA3AHHLIX APYr C APYrOM OBLIYHO NMenTUAHBbIMUA CBA3SIMU
Mexay anbda-aMMHHBIMKU U KapOOHUMbHBIMK  TPYMNamMn  CMEXHBIX  aMUHOKUCIIOT.
MenTnabl NPeanoYTUTENBHO UMEKDT ANINMHY B 9 aMUHOKUCIIOT, HO MOTyT BbITb KOpoye — 8
aMWHOKMCIOT B ANuHY, 1 anvHHee — 10, 11 unn 12 unu gnvHHee 1 B cnyyae nenTtuaos,
cBA3aHHbIX ¢ Monekynamum MHC |l knacca (yanuMHEHHble BapwaHTbl MenTUAOB MO
N306peTEHNO), OHK MOryT UMeTb AnuHy B 13, 14, 15, 16, 17, 18, 19 nnun 20 unm Gonee

aMUWHOKNCIOT.

Kpome TOro, noHATME «NenTua» BKNOYaeT B ceba Conm Cepun amMUHOKUCIOTHBLIX
OCTaTKOB, CBS3aHHbLIX APYr C APYroM OObIMHO MENTUAHBIMUA CBA3AMU Mexay anbda-
aMUHHBIMW N KaPBOHUMBbHBIMU TPYMNaMU CMEXHBIX aMUHOKUCAOT. [peanoyTuTensHo,
€Crnv Conuv ABNATCA hapMaLeBTUHECKM MPUEMIEMbIMU CONSMU NMENTUAOB, TaKUMU Kak,
Hanpumep, xropua unu aueTtaT (TpudTopaueTar). bbino 3ameyeHo, 4YTo Conv NenTuaoB
B COOTBETCTBMM C HACTOSALUM N30OpETEHMEM CYLLIECTBEHHO OTNIMYAIOTCA OT NENTUAOB B

NX COCTOAHUU(AX) /N VivO, Tak Kak NenTuabl He ABNAKTCA CONAMU in Vivo.

MoHATUE «NENTUAY BKIOYAET TAKXKE NMOHATUE «ONUronenTuay. NMoHATUE «onuronenTua»
B KOHTEKCTE HacTOsILLero onucaHusi 0603Ha4aeT Cepuy aMMHOKUCIOTHLIX OCTaTKOB,
CBSi3aHHbIX APYr C APYrOM OObIMHO MENTUAHBIMU CBA3SIMM MEXAY anbgda-aMUHHBIMU U
kapBOHUIBHBIMW FPYNNamMn CMEXHbIX aMUHOKUCIOT. [inHa onuronenTtiaa He 0Co6eHHO

BaXXHa An4A |/|3o6peTeH|/|9| A0 TeX MNMop, Noka B HEM COXPaHAKTCA HaaneXxaljue annton
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nnm snutonel. OnuronentTuabl 06bIYHO ObIBAOT MEHEE YeEM OKOMO 30 aMUHOKUCNOTHbLIX

OCTaTKOB B ANMHY U Bornee Yem okomno 15 aMUHOKUCIIOT B ATIMHY.

MoHaTne «nonunentTug» obo3Ha4YaeT CepUn aMUHOKUCIIOTHBIX OCTaTKoB, OObIMHO
CBA3aHHbIX Apyr C JAPYyroMm nenTUAHbIMX CBA3AMW Mexay anb@a-aMUHHbIMU W«
KapBOHWMBbHBIMK FPYNNaMmM CMEXHbBIX aMUHOKUCIOT. [nvHa nonvnentuga He 0coBeHHO
BaXXHa ANA M300peTeHna A0 Tex Mop, NMoka COXPaHATCA Haanexawue anutonbl. B
OTNNYME OT TEPMUHOB «MEMTUA» UMK KONUrONenTua», TEPMUH «NONMNenTua» BBeAeH
Ana o6o3HaveHna moneky s, cogepxawmx 6onee npndnmantensHo 30 aMUHOKUCTIOTHBIX

OCTaTKOB.

Mentua, onuvronentund, 6enoK WUnu MNOMMHYKNEeoTUA, KOAWUPYIOLMA Takyro MOMeKyny,
ABNSAETCA KUMMYHOrEHHbIMY (M, TakuMm 06pasoM, «KMMMYHOreHOM» B paMKax HaCTOSALLEro
n3obpeTteHns), ecnnm OH cnocobeH uHAyuMpoBaTb MWMMYHHbIA OTBET. B cnyvae
HacTosAWero M306peTeHns WMMYHOreHHOCTb rnony4aeT 6onee  cneumduyeckoe
onpefeneHne Kak CrnoCoOHOCTb MHAYLMpPOBaTb T-KMETOYHbLIN OTBET. Takum obpasom,
«MMMYHOreH» ByaeT npeacraBnsaTbe COBOM MOneKyny, KoTopasa cnocobHa nHayumMpoBaTh
WMMYHHBIW OTBET, W, B Cry4yae HaCTOALEero M3obpeTeHusi, MOSeKysy, CroCoBHyHo
MHOYUMpOBaTk T-KNETOYHbIM OTBET. B Apyrom acnekte UMMYHOreH MOXeT ObiTb
nentuaomMm, Komnnekcom nentmaga wu MHC, onuronentuaom wu/wnun  6enkom,

ncnosib3yembiM A4 NoslydeHns crneymnduyecknx aHtuten nnm TKP npoTmue Hero.

[na T-kneTouHoro «anutonay | knacca HeobxoanM KOPOTKMIW NENTUA, KOTOPbIN CBA3aH C
peuentopom MHC | knacca, o6pasyomm TpexyrneHHbIn kommnneke (ansda-uens MHC |
knacca, 6eta-2-MukpornobynuMH 1 NenTua), KOTOPbLIN MOXET OblTb pacno3HaH T-KNeTKoW,
HecyLlen noaxogsawmi T-KNeToYHbIN peLenTop, CBA3bIBAOWUNCS C  KOMMIEKCOM
MHC/nenTtug ¢ nogxoaswen appuHHOCTLI0. [enTnabl, CBA3bIBAKOLLMECH C MOSEKyIaMm
MHC | knacca, TUNUYHO UMEIOT ANWHY B 8-14 aMUHOKUCNOT U, 0COBEHHO TUMWUYHO, ASTUHY

B 9 aMMHOKMCNOT.

Y 4enoBeka WMEETCA TPWU PasfUYHbIX FEHETUYECKUX JIOKyCa, KOTOpbIE KOAMPYHOT
monekynsl MHC | «krmacca (monekynsl MHC 4ernoBeka HasbiBalOTCA TaKkxe

4YernoBeYeckMMN nenkoumTapHeiMmn aHtureHamm (HLA)): HLA-A, HLA-B n HLA-C. HLA-
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A*01, HLA-A*02 n HLA-A*07 saBnsaoTcs npyMmepamu pasnuyHblx annenen MHC | knacca,

KOTOpPbIE MOFYT 3KCMPECCMPOBaTLCS U3 3TUX JIOKYCOB.

Tabnuua 4: 3HaveHna YacToTkl akcnpeccuun F ana cepotunos HLA-A*02, HLA-A*01,
HLA-A*03, HLA-A*24, HLA-B*07, HLA-B*08 n HLA-B*44. YacToTbl BCTpe4aemocT
rannoTunos Gf nony4yeHsl U3 CCrnegoBaHus], B KOTOPOM UCMOSb30BanuCh AaHHble HLA-
TUNUPOBaHUA N3 peectpa anga onee Yyem 6,5 MUNIMOHOB [,OHOPOB-4,00POBOSLLEB U3
CLWA (Gragert et al., 2013). YacToTa rannoTtuna - 3To Yactota 060coBNEeHHOro annens
Ha OTAEenbLHOW Xpomocome. B ¢BA3N ¢ aunnongHsiM HaGopOM XPOMOCOM B KIeTKax
MIeKonUTarLnX YacToTa BCTPEYaeMOCT/ 3TOro annens B reHoTUne Bbllle U MOXET

BbITb paccunTaHa npv nomoLym npuHuuna Xapaun-BanHdepra (F = 1 — (1-Gf)?).

PaccunTaHHbI heHoTUN Mo
Annens | Monynaumsa yactoTte annensa (F)

AdpoamepukaHupbl (N=28557) 32,3%

Benble eBponenypl

(N=1242890) 49,3%
A*Q2  LAANOHLbI (N=24582) 42,7%

NaTtnHoamepukaHupl, KOX. +

LleHnTtp. Amep. (N=146714) 46,1%

tOro-BoCTOuHbIE a3unaThbl

(N=27978) 30,4%

AdpoamepukaHupbl (N=28557) 10,2%

Benble eBponenupl

(N=1242890) 30,2%
A*O1 AnoHubl (N=24582) 1,8%

NaTtnHoamepukaHupl, KOX. +

LleHTp. Amep. (N=146714) 14,0%

FOro-BocTouHbIE a3unaThbl

(N=27978) 21,0%

AdpoamepukaHupbl (N=28557) 14,8%

Benble eBponenupl

(N=1242890) 26,4%
A*03 AnoHubl (N=24582) 1,8%

NaTtnHoamepukaHupl, KOX. +

LleHTp. Amep. (N=146714) 14,4%

FOro-BoCTouYHbIE a3unaThbl

(N=27978) 10,6%

AdpoamepukaHupbl (N=28557) 2,0%
A*04 Benble eBponenupl

(N=1242890) 8,6%

AnoHub! (N=24582) 35,5%
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NaTtnHoamepukaHupl, KOX. +

LleHTp. Amep. (N=146714) 13,6%

FOro-BoCcTouYHbIE A3unaThbl

(N=27978) 16,9%

AdpoamepukaHupbl (N=28557) 14,7%

Benble eBponenupl

(N=1242890) 25,0%
B*07 |AnoHUbl (N=24582) 11,4%

NaTtnHoamepukaHupl, KOX. +

LleHTp. Amep. (N=146714) 12,2%

FOro-BoCTouYHbIE a3unaThbl

(N=27978) 10,4%

AdpoamepukaHupbl (N=28557) 6,0%

Benble eBponenupl

(N=1242890) 21,6%
B*08 AnoHupbl (N=24582) 1,0%

NatnHoamepukaHubl, KOX. +

LleHTp. Amep. (N=146714) 7,6%

KOro-BoCTOuYHbIE a3unaThbl

(N=27978) 6,2%

AdpoamepukaHubl (N=28557) 10,6%

Benble eBponenupl

(N=1242890) 26,9%
B*44 | AANOHUbI (N=24582) 13,0%

NaTtnHoamepukaHupl, KOX. +

LleHTp. Amep. (N=146714) 18,2%

FOro-BoCcTouYHbIE a3unaThbl

(N=27978) 13,1%

MenTnabl N0 N306peTEHUIO, NPEANOYTUTENBHO KOrga OHW BKIKOYEHBI B COCTaB BaKLMHbI
Nno Mn300peTeHU0 COrnacHoO OrMCaHUK B HacCTOSWEM [OKYMEHTE, CBSA3bIBAlOTCH C
annenem A*02, A*01, A*03, A*24, B*07, B*08 wnn B*44. BakuuHa Takke MOXeT
BKIMKOYaTbL yHMBEpcarnbHble nentuibl, ceasbiBaowmeca ¢ MHC I knacca. [lostomy
BakUuMHa no M300PETEHUIO MOXET MPUMEHATLCA ANA NEeYeHUs paka Yy nayueHTOB,
kKoTopble gasnawTca  A*02-, A*01-, A*03-, A*24-, B*07-, B*08- wnm B*44-
NOMNOXUTENBbHLIMW, MPUYEM B CBA3M C YHMBEPCAaribHOM MO CBA3bIBAHUIO MPUPOAE AaHHbIX

nenTnaoB He HyxeH nogbop annotunos MHC Il knacca.

Ecrm  nentmabl  A*02 no  wun3obpeTeHu0  CKOMOMHMpOBaTbL C  MNEnTUZamMu,

CBSA3bIBAOLMMUCSH C APYTMM annenem, Hanpumep A*24, neyeHne MOXeT npoutn donee
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BbICOKMA MPOLEHT ntoBon NonynsaumMmM naumveHToB Mo CPaBHEHWUIO C BakUmMHaumen ans
kaxgoro annena MHC | knacca B oTaeneHOCTU. Torga kak B O0NbLUMHCTBE NOonynsumm
noBbIM 04HMM annernem MoryT ObITb OXxBa4YeHbl MeHee YemM 50% naumeHToB, BakLMHOW,
Bkrovaroen anutonel HLA-A*24 n HLA-A*02 MOXHO neynTb He MeHee 60% nauneHToB
nMoBon COOTBETCTBYHOLLEW MONynAUMA. TOBOPS KOHKPETHO, crneayrolme npoueHTHble
AONN naumeHToB OyayT MOMOXWTErNbHBIMA MO MEHbLUEW Mepe ANs OAHOro U3 3TuX
anneneun B pasnuyHblx pernoHax: CLUA — 61%, 3anagHas Espona — 62%, Kutan — 75%,
tOxHas Kopes — 7%, AnoHna — 86% (paccunTtaHo no OaHHBbIM

www.allelefrequencies.net).

Tabnuuya 5: Oxeat HLA-annenem nonynsauuyM €BpONeouaHOM packl (paccyuTaHo B

cootBeTCcTBUM C (Gragert et al., 2013)).

oxBarT (He

MeHee B

Yyem B B KOMBUHaL,

oaHUM A- | KoMBuHaL, | komBuHau, | un ¢ B*07

annenem) |um ¢ B*07 |um ¢ B*44 |n B*44
A*02 / A*01 70% 78% 78% 84%
A*02 / A*03 68% 76% 76% 83%
A*02 / A*24 61% 71% 71% 80%
A*'01/A*03 52% 64% 65% 75%
A*01/A*24 44% 58% 59% 71%
A*03 / A*24 40% 55% 56% 69%
A*02 / A*01 / A*03 84% 88% 88% 91%
A*02 / A*01 ] A*24 79% 84% 84% 89%
A*02 / A*03 / A*24 77% 82% 83% 88%
A*01/A*03 / A*24 63% 72% 73% 81%
A*02 / A*01 / A*03/
A*24 90% 92% 93% 95%

B npeanoytMTensHOM — BapuaHTe  OCYLUECTBMIEHWSI  MOHSATUE  «HYKNeoTugHas

MoCneaoBaTenNbHOCTEY OTHOCUTCS K reTepononMmepy Ae30KCUPUBOHYKNeoTUL0B.

HykneoTugHasa nocnefoBaTenbHOCTb, KOAUPYOLAA KOHKPETHbIM NenTua, onvronentug
UM nonunenTug, MOoXeT ObiTb BCTpeYarwencs B npupoae Wnn MoXeT OblTb
cuHTesuposaHa. B uenom, cermeHTbl [OHK, kogupyrowme nentuibl, NONUNEnTUabl U

Oenkn paHHoOro wu3obpeTteHusi, cobpaHbl K3 dparmeHToB KOHK U1 KOpOTKMX
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OJTUrOHYKNEOTUAHBIX FIMHKEPOB MMM XE U3 CEPUA ONUIOHYKNEOTUAOB ANA MONyYeHUs
CUHTETUYECKOrO reHa, KOTOPbIM CrocoBeH 3KCnpeccupoBaTbCad B PEKOMOUHAHTHOW
TPAHCKPUMNLMOHHOW €A4MHULE, BKIOYaloLWEen perynsatopHble 3nemMeHThbl, 06pa3oBaHHbIe

13 MUKPOBHOrO MM BMPYCHOIO OrnepoHa.

B KOHTEKCTe HaCTOALEro OnUCaHWUs MOHATUE «HYKMNEeOTUA, KOAMPYIOLUMW MNenTugy,
OTHOCUTCA K HYKNEeOTUAHOW MOCnefoBaTenlbHOCTW, KOAWUPYIOLEn nenTuh, BKo4as
NCKYCCTBEHHblE (CAenaHHble 4YeroBEeKOM) CTapT- U CTOM-KOAOHbI, COBMECTMMblE C
BMONorn4yeckon CUCTEMOWN, KOTOPOW AOMMKHA 3KCNPECCUpPOBaTLCS NOCne0BaTebHOCTD,
Hanpumep, AEeHAPWUTHas KrneTka WnuM Apyras KrneToyHas CucTtema, npurogHas ang

nonydveHuna TKP.

Mcnonb3yemass B KOHTEKCTE [AaHHOro OrnucaHWsa CChblfika Ha nocrnefoBaTernibHOCTb
HYKNENHOBOW KUCNOTbI BKIOYAET Kak O4HOHUTEBYIO, TaK U ABYXHUTEBYIO HYKIEMHOBYIO
kucnoTty. Takmm obpasom, Hanpumep, ans OHK cneynduyeckaa nocnegoBaTenbHOCTb,
€CNMM B KOHTEKCTE He YyKasaHO WHOE, OTHOCUTCA K opHoHuTeBon [OHK Takown
nocneaoBaTenbHOCTN, AYMNNEKCY TakoW MNOCneaoBaTeNlbHOCTU C €ro KOMMEMEHTOM

(aByxHuTeBasa HK) n komMnnemeHTy Takown nocrnenoBaTensHOCTH.

MoHATUE «Kkoaupylowan obnactb» OTHOCUTCA K TOMY Yy4acTKy reHa, KOTopbld B
€CTECTBEHHbIX UM 0BbIYHbIX YCNOBUSX KOAUPYET NPOAYKT 3KCMPECCUMMN TOrO reHa B ero
€CTECTBEHHOM FEHOMHOM OKPYXXEHWW, T. €., y4acTKy, KOAMPYIOLLUEMY in VivO HaTUBHbLIV

MPOAYKT 3KCMPECCUU reHa.

KoaupytoLwjaa o6nacte MOXET ObITb NoSly4eHa 13 He MyTUPOBaBLLErO (KHOPMAnbHOroy),
MyTMPOBaBLLEro WM W3MEHEHHOro reHa unM MOXeT pgaxe ObITb nonyyYeHa w3
nocnegosatensHocTn JHK, nnu ke reHa, LenmkoMm CUHTE3UPOBaHHOro B flabopartopum ¢

NCMOofb30BaHNEM METOA0B, XOPOLLO U3BECTHbLIX cneumanuctam obnactm cuHTesa [HK.

MoHATUE «MPOAYKT 3KCMPECCMU» O3Ha4yaeT nonvnenTung unu Oenok, SBRSIOLMACS
MPUPOLHBLIM NPOAYKTOM TPaHCNSLMM reHa v ntoboi nocneaoBaTenbHOCTU HyKIeMHOBOW

KWCNOTbI, KOTOpasi KOAMPYET 3KBUBarEHTbI, 06pa3sytoLmecs B pe3ynbTaTe BblPOXKAEHUS
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reHeTUYEeCKOro kKoga W, Takum obpasoMm, KogupyeT Ty/Te Xe camyro(ble)

aMUHOKNCNOTY(b).

MMoHATME «dparMeHT», eCriv OTHOCUTCSH K KOAUPYHOLLEN NocrneoBaTenibHOCTH, O3HaYaeT
yyactok [HK, BKMOYaoLWMN MeHbLUe, YeM MOSHYK KOAMPYHLLY0 0BnacTb, MPOAYKT
SKCMPEeCccun KOTOPOro Mo CyLLECTBY COXPaHAET Ty e camMyto BMONornyeckyo QyHKLmMI0o

NI aKTUBHOCTb, YTO M MPOAYKT SKCMPECCum nosiHOM KogupyroLlen obnacrtu.

MoHaTtne «cermeHT OHK» oTtHocuTca k nonumepy OHK B Buae otaenbHoOro pparmeHTa
UM B KavecTBe KomroHeHTa ©Oonee KpynHoW KOHCTpyKuuu [AOHK, koTopas Obina
obpasoBaHa 3 [1HK, BblaeneHHon no MeHbLIEN Mepe OA4MH pa3 B MO CYLLECTBY YMCTON
dopme, T.e., 6€3 KOHTAMUHUPYIOLLMX SHAOMEHHbIX MaTtepuanoB U B KONMYECTBE UMK C
KOHLEHTpaumen, no3sBonsaowen UAeHTUMOUKaLUMIO, MaHUMynsaumio U BOCCTaHOBIEHWE
CerMeHTa W €ero COCTaBHbIX HYKNEOTUAHbIX MOCMNeAoBaTenbHOCTEN CTaHAapTHBIMU
Buoxummnyeckumn  MeTogamu,  Hanpumep, C  UCMOMb3OBaHWEM  BeKTopa  And
KNOHMPOBaHWSA. Takne cermeHThl NpeanaratoTcs B PopMe OTKPLITON paMKU CHUTLIBAHUS,
He npepbiBaeMon BHYTPEHHUMMU HE-TPaHCIMPOBAHHBIMU MOCNEA0BaTENBHOCTAMU UMK
WHTPOHamMK,  KOTOopble  OObIMHO  MPUCYTCTBYKOT B 3YKapUOTUYECKUX  reHax.
MocnenoBaTenbHOCTU HeTpaHcnupoBaHHon JHK MoryT npucyTCTBOBaTb 3a OTKPbLITOW
PaMKOW CUMTBIBAHWUS, TAE OHA HE MHTEPdEPUPYET C MaHUNyNaUMen Unmn 3KCNpeccuen

KoAUpYoLLmMX obnacTen.

MMoHATME «npanmMep» 03Ha4YaeT KOPOTKYHO NOCNe0BaTeNbHOCTb HYKITEUHOBOW KUCIOTH,
KOTOopas MOXeT OblTb crnapeHa ¢ ogHon HUTb [HK ¢ nonyyeHnem cBoBOAHOro KoHUa
3'0OH, Ha KOTOPOM AHK-nonumepasa HayuHaeT CUHTE3MpPOBaTb

LE30KCMPUBOHYKNEOTUAHYHO Lienb.

rMoHATHE «NPOMOTOP» 03Ha4aeT y4vactok [JHK, 3agencTtBoBaHHbIN B CBA3bIBaHUN PHK-

nonuMepasbl 451 MHALMaLUM TPaHCKPUNLUWW.

[MoHATME «BblAENEeHHbI» 03HaYaeT, YTo Marepuarn yaarneH U3 ero MICXo4HOro OKpPY»KeHUs
(K NpuMepy, eCTECTBEHHOIO OKPYXEHUS, eCnn OH BCTPeYaeTca B npupose). Hanpumep,

BCTpeYaloLMINCa B NMPUPOAE MONMHYKNeOoTUS WM MOMMMAEnTUa, NPeacTaBneHHbIA B
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XUBbIX OpraHM3max, He SIBMSIETCS BblAENEHHbIM, HO TOT e CaMblli NMOMUHYKNEoTNA Unu
NONWNENTWA, OTAENEHHbIN OT HEKOTOPbIX MMM BCEX COCYLLECTBYHOLMX MaTepuarioB
MNPUPOLHOM CUCTEMBI, SIBNSIETCA BbIAENEHHLIM. Takue MOMMHYKNeoTuaAbl MOrnu ObiTb
YacTbO BEKTOPA WWUNW TakMe MNONMHYKNeoTUAbl U NonMnenTuabl MOrv ObiTh YacTbHo
KOMMO3MLMM 1 BCE-TaKN MO ObITb BblAENEHbI, TaK YTO TaKOW BEKTOP MM KOMMO3NLIMS

He ABNAeTCA YaCTbio CBOEro eCTeCTBEHHOro OKpyXXeHuA.

MonuHyKkneoTuabl 1 PEKOMOMHAHTHBIE UMM UMMYHOIEeHHbIE MONUNENTUAbI, PackpbITble B
COOTBETCTBUM C HACTOALLUM U30OPETEHMEM, MOTYT TakXe OblTb B «O4ULLIEHHOW» DOPME.
MMoHATHE «OYULLEHHBINY He TpebyeT abCONOTHOW YUCTOThI; CKOPEE OHO NpegHasHa4yeHo
ANA [ady OTHOCUTENBbHOro OMpeferieHna U MOXET BKMYaTh npenapartbl C BbICOKOW
OYMCTKOM MNW npenapaTbl TOMbKO C YaCTUYHOW OYUCTKOW, B COOTBETCTBUM C TEM, KaK 3Tu
TEPMUHBI MOHUMAIKOTCA CcreymanucTaMmu COOTBETCTBYHOWen obnactu. Hanpumep,
OTAEnbHbIE KMOHbI, BblAerneHHble n3 6ubnuotekn kKOHK, kak 06bl4HO OuMLanuchb Ao
aneKkTpodopeTUYEecKor roMmoreHHoCcTU. OQ4MCTKa MCXOA4HOro MaTepuana unu nNPUpoLHoro
mMatepuana oOT npuUMecen no MeHbleW Mepe Ha OAWH MNOPSAOK BENUYMHLI,
NPeAnOYTUTENBHO ABa UK TP nopsaka, n, 6onee npeanoYTUTENBHO, YeTbipe UK NSATb
NOPSAKOB BENWYUHBI OMpefdeneHHo paccMmaTpuBaeTcs B M3obpeTeHun. Bonee Toro,
OnpefeneHHO BKIOYEH 3asiBfieHHbIW MONUNenTUa, 4YMCTOTa KOTOPOro COCTaBnseT,
npegnoutTutTensHo, 99,999% wnn no MeHblen mepe 99,99% wunm 99,9%; n paxe

wenaTtenbHo 99% no macce unv donee.

HyknenHoBbIE KUCNOTbl U NONUNENTUAbLI Kak MPOAYKTbI SKCMPEeccuu, pacKkpbiBaeMble B
COOTBETCTBUMM C HacTOAWMUM W30OpeTeHMEM, B pPaBHOM CTEMEHW, Kak U BEKTOpbl
3KCrpeccun, copepalime Takue HYKNeMHOBbIE KUCMOTbl WKW Takue nonunenTuabl,
MOryT BbITb B «oboraLeHHon opmey. Ncnonb3yembln 3eCb TEPMUH «ODOraLleHHbIN»
O3Ha4aeT, YTO KOHLIEHTpaums MaTepuana no MeHbLLen mepe npubnuantensHo B 2, 5, 10,
100 wrm 1000 pa3 Bblwe €ero ecreCTBEHHOW KOHUEHTpauum (Hanpumep),
npenmyLectseHHO 0,01%, no macce, NpeanoYTUTENBHO, N0 MeHbLUEN Mepe, okono 0,1%
no macce. PaccmartpuBaloTca Takke oboraljeHHble npenapatbl C KOHLUEHTpauuen
npumepHo 0,5%, 1%, 5%, 10% n 20% no macce. NocnenoBaTenibHOCTU, KOHCTPYKLN,
BEKTOpPbI, KIOHbI 1 ApYyrMe marepuarnsl, BKIMOYEHHbIE B HAcTosLLee n3obpeTeHre, MoryT

OblTe MpeanoyTMTensHO B oborawjeHHon ¢opMe WM BblaeneHHbIMK.  [ToHsTME
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«aKTUBHLIA (pparMeHT» o3HayaeT parMeHT - OoBblYHO MenTuga, nonunenTvaa wnm
MOCNeaoBaTeNbHOCTA HYKMEVHOBOW KUCIOThI, - KOTOPbIA AaeT MMMYHHLIA OTBET (T.e.
obrafaeT MIMMYHOrEHHOWN akTUBHOCTbIO), €CIN OH BBEAEH OTAENBHO MK Heobsi3aTenbHO
C MOAXOASILMM afbloBaHTOM MW B BEKTOPE XMBOTHOMY, TaKOMy Kak MIekonuTatoLlee,
HarmpuMep, KPOMMKY WM MbILK, Takke BKIOYasi YerioBeka, Npuyem Takon UMMYHHBbIA
OTBET NpPUHUMAaET POPMy CTUMYSLMM T-KNETOYHOrO OTBETA Y KMBOTHOMO-PELMMNEHTA,
TaKOro Kak 4erioBek. ANbTEPHATUBHO «aKTUBHLIA (DparMeHT» MOXeT Takke ObiTb

NCnonbL30BaH And MHMumMagum oteseta T-KNeTku in vitro.

B KOHTEKCTE HACTOSILLEro OMnNMCaHUS MOHATUS «Y4aCTOK», «CErMEHT» U «dparmMeHT»,
€CI OHW UCMNOMb30BaHbl MO OTHOLLEHWUIO K NOMMNenTuaam, OTHOCATCH K HENPEepPbIBHOM
nocnefoBaTenbHOCTU OCTaTKOB, TakMX  KaKk  aMWHOKWUCIIOTHbIE  OCTaTKW,
nocnenoBaTenbHOCTb KOTOpPbIX dopmupyer  nogknacc  Bonee KpyrnHOW
nocnepoBartensHOCTU. Hanpumep, ecnv nonunentug Obin nogseprHyT obpaboTke
noBon M3 M3BECTHbIX 3JHAOMNENTUAA3, TakUX Kak TPUMCUH WM XUMOTPUMCUH, TO
NnoSflyd4eHHble B pesynbTate Takon o00paboTku onuronentuabl OyayT nNpeactaBnsiTb
y4yacTKK, CErMEHTbI MK PparMeHTbl UCXO4HOro nonunentuaa. MNpu ncnonb3oBaHUm no
OTHOLLIEHUIO K MOSIMHYKNEOTHAAM 3TU MOHATUSA OTHOCATCA K MPOAYKTaMm, NOMy4YEHHbLIM Npu

0BpaboTke ykasaHHbIX NOSIMHYKNEOTUAOB NOO0N N3 SHAOHYKNeas.

B cooTtBeTCTBUM C HaCTOAWMM U30OOPETEHMEM MOHATME «MPOLEHTHaa Aons
NOEHTUYHOCTU» WU «UAEHTUYHBIA C MPOLEHTHOW AOMEN», €Cnu OHO OTHOCUTCS K
nocrneaoBaTenbHOCTW, O3Ha4aeT, 4TO MOCNefoBaTeNbHOCTb CpaBHMBAETCs C
3a5BMIEHHOM WX OMWCaHHOW  MOCNEeAOoBaTENbHOCTLIO  MOCME  BblpaBHUBaHWUA
cpaBHMBaeMon nocnegosatenbHocTn («CpaBHMBaemMasi nocnefoBaTefisHOCTbY) C
OMUCaHHOW nnm 3as51BMIEHHON nocnefoBaTenbHOCTbIO («KoHTponbHas
nocrnenoBaTenbHOCTbY»). [poueHTHas AoNs MAEHTUYHOCTU OnpefensaeTca 3aTemM no
cnegytowen oopmyne:

npoueHTHaa gona nageHtmnydHoctn = 100 [1 -(C/R)]

raoe «C» aBngaeTca 4McroMm pasnuumi mexay KOHTPOnbHOW MocrnenoBaTernibHOCTbIO U
CpaBHMBaeMOW NnocneaoBaTeNilbHOCTLIO MO ASIMHE BblpaBHMBaHUA Mexay KOHTPONbHOM

nocneaoBaTenbHOCTLI0 U CpaBHMBAEMOW NOCNEA0BaTENBHOCTLIO, rae
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(i) kakpoe ocHoBaHME WM aMMHOKMCHOTa B KOHTPOMbHOW MocCnenoBaTenbHOCTY,
KOTOPbIE HE MMEKOT COOTBETCTBYIOLLErO BbIpaBHEHHOrO OCHOBaHWSA UM aMUHOKUCTIOThI B
CpaBH1BaeMou NocrnefoBaTensHoOCTH, U

(i) kaxkgasi Opellb B KOHTPONbLHOM NocrefoBaTebHOCTU U

(iii) kaxpgoe BblpaBHEHHOE OCHOBaHWE WM amuHokucnota B KOHTPOMbHOM
nocnenoBaTenbHOCTX, KOTOPbIE OTMNMYAKTCH OT BbIPaBHEHHOrO0 OCHOBaHUS UMK
aMMHOKMCNOTbl B CpaBHMBaeMoW nocrnenoBaTenbHOCTW, MNpeacTaBnsioT  cobon
pasnuyve; n

(iiii)  BblpaBHMBaHWE  [OMKHO  HaymMHatbCA C  no3vumm 1 BbIpaBHEHHbLIX
nocrnenoBaTenibHOCTEN;

N «R» — 3TO YMCNO OCHOBaHUN NN aMUHOKMCITOT B KOHTPObHOM NOoCneoBaTenbHOCTH
Nno ANWHE BblpaBHMBaHWA CO CpaBHUBaEMOW NOCNEA0BaTENbHOCTLIO C NMIoBoN BpeLLb!o,
obpasytowenca B KOHTPOMbHOW MOCNEAOBaTENbHOCTM, CUYMTAOLWENCH Takke 3a

OCHOBaHWMe U aMMHOKNCIIOTY.

Ecrnu cyllectByeT npoTmBonocTasreHne mexay CpaBHMBaEMON NocrneaoBaTelbHOCTLIO
1 KOHTPONbHON NOCneaoBaTeNnbHOCTLIO, ANs KOTOPLIX NMPOLUEHTHAS A0NA NAEHTUYHOCTY,
Mo pacyeTam Bbille, NPUBIN3NTENBHO PaBHa UMK BbILLE YCTAHOBNEHHOW MUHUMAaBLHOW
MpOLUEHTHOM AONMM UAEHTUYHOCTKM, Torga CpaBHMBaemasi NocnefoBaTeNbHOCTL UMEET
YCTaHOBINEHHYO MUWHMMAIbHYKO MPOLEHTHYIO AOM0 WAEHTUYHOCTU C KOHTPONbHON
MoCneaoBaTeNbHOCTHI0, €CNN AaXe MOryT CyLLecTBOBaTb BblpaBHMBAHMS, B KOTOPbLIX
MoACYATAHHAs 34eCb Bbllle MPOLEHTHas [OoNs WAEHTUYHOCTU MeEHbLUE, YeM

yCraHoBlieHHadA npoueHTHada 4014 WAEeHTUYHOCTW.

Kak 6blNno ynoMsiHYTO BbILLE, B HACTOSILLEM M30OpEeTEHUM, Takum oBpasom, NpeasoxKeH
nenTug, BKMHOYaoLWUIN NocneaoBaTensHOCTb, KOTopas BelidpaHa U3 rpynnbl, COCTOALLEN
n3 nocneposatensHocter ¢ SEQ ID No. 1 no SEQ ID No. 489 unu ee BapuaHT, KOTOPLIN
Ha 88% romonornyeH nocnepopatensHocTam ¢ SEQ ID No. 1 no SEQ ID No. 489, unun
NX BapuaHTy, KOTOPbIA UHAYLMPYET MEPEeKPeCcTHYo peakumo T-KNeToK C yKasaHHbIM
nentnagom. llentugabl NO M30OpeTeHUO o00nagarT CrnoCOBHOCTBLI CBA3LIBATLCA C
MOJIEKY IO rMaBHOro KOMrrekca rmctocoBmectumoct yenoseka (MHC) | knacca nnm —

YANWHEHHbIE BEpCUM YNOMaHYThIX nenTtugos — ¢ MHC |l knacca.
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B Hactoswem un306peTeHnn TEPMUH «TOMOJSIOTUYHBIAY  OTHOCUTCA K  CTEMneHu
NOeHTUYHOCTKN  (CM. BblLLE, [MpoueHTHaa  gona  WMAEHTUYHOCTW)  Mexay
nocnefoBaTenbHOCTAMM  ABYX  aMUHOKWUCIOTHLIX — MOCrefoBaTerlbHOCTen, T. €.
NenTUAHbIX UM NONUNENTUAHBIX  MOCMefoBaTeNbHOCTEN.  YNOMSAHYTas paHee
«FOMOSOrMs»  OMpefenaeTcs npu  CPaBHEHWWM  ABYX  MOCre[oBaTeNbHOCTEN,
COMocTaBNAeMbIX B onTUMarnbHbIX yCnoBusx ans CpaBHMBaEMbIX
rnocneaoBaTtenbHOCTEW. Takas roMosiorMss rnocrneaoBaTeNbHOCTEW MOXET ObiTb
nofcyMTaHa C NoMOLLbIO0 COo3aHus BblpaBHUBaHUA, Hanpumep, rno anroputmy ClustalW.
LLinpoko pacnpoCcTpaHeHo nporpaMmmHoe obecrneyeHue ans aHanusa
nocnegosarensHocTen, B YactHocTK, Vector NTI, GENETYX nnun gpyrme MHCTPYMEHTbI,

npegocTtasnsgemMble 6aHkaMmn JaHHbIX CBOOOAHOro AOCTyna.

Cneunanuct paHHon obnactm OyneT B COCTOAHWMM OLEHUTb, OyayT nu T-KNeTKw,
WHAYLUMPOBaAHHbIE BapuaHTOM KOHKPETHOro nenTtuaa, CrnocobHbl K MEepekpecTHOM
peakumn ¢ camum nentugom (Appay et al., 2006; Colombetti et al., 2006; Fong et al.,
2001; Zaremba et al., 1997).

Moa  «BapvaHTOM»  LaHHOW  aMWHOKUCIOTHOW  MOCnefoBaTeNbHOCTU  aBTOpbI
N300peTeHna UMeT B BuAy, YTO OOKOBbIE LEMW, Hanpumep, OAHOro WNU ABYX
AMWHOKUCITOTHBIX OCTaTKOB, WM3MEHEHbl (Hanpumep, nyTeM ux 3amelleHusi BOKOBOW
Llenblo ocTaTka ApYyron BCTpevarLlenca B NPUPOLAE aMUHOKUCIIOTHI UM Kakom-rnmbo
apyron G0KOBOW LEMbIO) TakK, YTO MenTug ro-npexHemy crnocobeH CBA3bIBaTbLCA C
Monekysnion HLA no CyLleCTBY TakuUM e nyTeM, Kak U nentug, COCTOALMN U3 LaHHOU
amuHokmcnoTHon nocrnegosatensHocTn ¢ SEQ ID NO: 1 no SEQ ID NO: 489. Hanpumep,
nenTng MoOXeT ObiTb MoOAMMUUMPOBaAH Takum oBpasoM, YTO OH MO MEHbLUEW Mepe
COXPaHWT, €Cnn He YMy4lunT, CnocoBHOCTb B3aMMOAEWCTBOBATbL U CBA3LIBATLCA CO
ceAsblBaroLLen boposakom nogxoasiien monekynsl MHC, Takon kak HLA-A*02 vnm -DR,
N, Takum obpasoM, OH MO MEHbLUEN MEepe COXPaHUT, €CNN He YyuLUNT, CNOCOBHOCTb

cBa3biBaTbCA C TKP akTUBMPOBaHHbLIX T-KMETOK.

JaHHble T-KNeTkn MOryT 3aTeM BCTyrnaTb B MEPEKPECTHYK peakumMo C KreTKamu U
YHUYTOXaTb  KNETKW, KOTOpble SKCMPECCUPYOT MONUMENTUA, KOTOPbIN  COAEPXMT

NnpUPOAHYKO aMWHOKMUCIIOTHYHO NocnegoBatenibHOCTL pPOoACTBEHHOINO nentuaa, Kak
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onpefeneHo B acrekTax 3Toro n3odbpeteHuns. o nHpopmaumm n3 Hay4yHom nutepaTypbl
n 6aHkoB faHHbIX (Rammensee et al., 1999; Godkin et al., 1997), KOHKpPETHbIE NO3nLUK
ceAsblBaOWmMXca ¢ HLA nentuaoB SABMASKOTCA TUMUYHBIMU - SKOPHBIMU - OCTaTKamu,
dopmupyroLLmMU LeHTpanbHyto nocrnenoBaTernibHOCTb, NoAXOASLLYO K
COeANHUTENBHOMY 3nemMeHTy peuenTtopa HLA, KOTOpbIM onpefenseTca MnonapHbIMU,
anekTpousmyeckumy,  rmapodobHLEIMM U MPOCTPaHCTBEHHBIMA  CBOMCTBaMMU
nonuNenTuAHbIX Lenen, obpasyrowmx ceasbiBaroyro 6oposaky. Tak, cneyuanuct
AaHHon obnactu OyaeT B COCTOSHUMM  MOgMMumMpoBaTb  aMUHOKWUCIIOTHbIE
nocrnegosatensHocTn ¢ SEQ ID No. 1 no SEQ ID No. 489, coxpaHaa U3BECTHbIE AKOPHbIE
ocTaTku, 1 ByAeT B COCTOAHUM ONpeaennTb, COXPaHAT N Takme BapuaHTbl CMOCOOHOCTb
ceasblBaTeCd C Monekynamu MHC | wnm Il knacca. BapuaHTbl Mo HacTosLemy
N300PETEHNIO COXPaHAIOT CNOCOBHOCTL CBA3bIBATLCA C TKP akTMBUPOBaHHBLIX T-KMNETOK,
KOTOpPblE MOryT BMOCMEACTBUM BCTYNaTb B MEPEKPECTHYH Peakumio U YHUYTOXaTb
KNeTKW,  3KChpeccupyrowme  nonunenTui,  KOTOpPbIA  COAEPXUT  MPUPOAHYHO
aMVHOKMCIOTHYIO MOCrenoBaTenbHOCTb POACTBEHHOrO Mentupaa, Kak ornpenereHo B

acrnekTax HacTosLLero n3o6peTeHus.

McxogHble (HemoauduumpoBaHHbIE) NenTUAbl, packpbiBaeMble B AaHHOM OMNUCaHWUW,
MOryT ObITb MOAUMPULMPOBAHLI MYyTEM 3aMeHbl O4HOr0 WM HECKOSbKUX OCTaTKoB B
Pa3fnMYHbIX, BO3MOXHO OTOBpaHHbIX, y4YacTkax no AfMHE MNenTUAHOW Lenu, ecrnn He
3aaBneHo uHoe. [peAnoyTUTENbHO, eCrnM TakMe 3aMeHbl PacrofioKeHbl Ha KOHUEe
aMWHOKUCIOTHOM Lenn. Taknme 3ameHbl MOryT HOCUTb KOHCEPBaTMBHbLIA XapakTep,
Hanpumep, Korga OfHa aMWMHOKUCIOTa 3aMEHAEeTCA aMUMHOKUCIIOTOM C  MOXOXEW
CTPYKTYPOW U XapakTEPUCTUKAMMU, TaK XKe Kak npu 3ameHe rmapodoBbHON aMUHOKMUCIIOThI
Ha apyryto rmapodobHyto ammHokncnoTy. Ewle Gonee KoHcepBaTUBHOW ByaeT 3ameHa
aMMHOKMCIOT OAMHAaKOBOro WM MOXOXEero pa3mMepa M XMMWUYECKOro Xapaktepa, Kak,
Hanpumep, MNpu 3amMeHe nenuuHa Ha u3onerumH. B uccnepoBaHusix Bapuauuin
nocnenoBaTenbHOCTEN BHYTPU CEMEWCTB BCTPEYalLUXCA B MPUPOAE FOMOSIOMMYHBLIX
BenkoB onpeerieHHbIe 3aMeHbl aMUHOKUCIIOT AOMNYCKaTCa Yalle, Yem Apyrne, U OHU
4aCTO CBS3aHbl CO CXOACTBaMM MO pasMepy, 3apsgy, NonspHOCTU U rmapodoBHOCTU
MeXay WCXOAHOM aMWUHOKMUCIIOTOM M ee 3aMEHOW, WU TakoBOW S$BMSIETCH OCHOBA

onpeaeneHna «kKOHCepBaTUBHLIX 3aMeH».
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KoHcepBaTuBHbIE 3aMeHbI orpeeneHbl B KOHTEKCTE HAaCTOSALLEro onmncaHns kak 0oMeHb!
BHYTPM OAHOW W3 nocriegyrowux natv rpynn: rpynna 1 — manele, anudarndeckue,
HernonspHele Mnu crnabo nonspHele octaTtkn (Ala, Ser, Thr, Pro, Gly); rpynna 2 —
nonsapHble, OTpPULATENbHO 3apsbKeHHble ocTaTkM K ux amugbl (Asp, Asn, Glu, GIn);
rpynna 3 — nonsApHble, NOSIOXUTENBHO 3apskeHHble ocTtaTku (His, Arg, Lys); rpynna 4 —
KpynHble, anudarnyeckue, HenongapHele octaTtkm (Met, Leu, lle, Val, Cys); n rpynna 5 —

KpynHble, apomaTtuydeckune octatku (Phe, Tyr, Trp).

MeHee KoHCepBaTMBHbIE 3aMeHbl MOryT OXBaTbiBaTb 3aMeHy OAHOW aMWHOKUCHOTHI
APYron, UMELOLLIEN MOXOXKNE XapaKTEPUCTUKKN, HO OTNIMYAIOLLENCS B KAKOW-TO CTEMEHMU MO
pasMepy, Kak B Cry4yae 3aMeHbl arnaHvHa OocTaTkoM usonenumHa. Bbicoko
HEeKoHCepBaTMBHbIE 3aMeHbl MOryT OXBaTblBaTb 3aMEeHy KUCIOW aMWHOKUCHOTbI
NONSAPHOWN, UK faxe Takour, KOTopasi UMEET OCHOBHbIV XapakTep. Takue «pagukansHbie»
3aMeHbl He MOryT, 0fHaKo, OblTb OTBEPrHYThI Kak MOTEHLMansHo He3aPEKTUBHbIE 13-3a
TOro, YTO XMMUYeCKMe 3PPeKTbl HE MONMHOCTLIO NPEeACcKasyemMbl, U pagukarnbHble 3amMeHbl
MOTYT HEOXMAAHHO NPUBECTU K BnaronpuaTHLIM abdekTam, He NpeackasyeMbIM UCX0as

N3 0ObIYHbLIX XUMUHYECKNX NPUHLUMMNOB.

PasymeeTcs, B TaKMX 3aMeHax MOryT y4acTBOBaTb APYrMe CTPYKTYpPbl, OTIMYatOLMECS
0T 0BbIYHbIX L-aMUHOKMCOT. Takum 06pa3om, D-aMUHOKMCIOTEI MOTYT BbiTh 3aMEHEHbI
L-aMuHOKMCIOTaMK, OObIMHO  BCTPEYalOWMMUCA B aHTUMEHHbIX nemnTugax Mo
M300PETEHMIO U  TakkKe OXBaTblBAEMble HACTOSALUM  PacKpbITUEM  CYLLHOCTW
n3obpeTeHns. Kpome Toro, HectanZapTHble aMUHOKUCHOTHI (T. €. OTNMYaroLmecs oT
MOBCEMECTHO BCTPEYAIOLUMXCS MPOTENHOMEHHbIX aMUHOKUCIOT) MOryT ObiTb Takke
MCMomnb3oBaHbl B LIENSX 3aMeHbl ANS MONyYeHUS UMMYHOrEHOB M UMMYHOMeHHbIX

nonnnenTtnaoB B COOTBETCTBMU C HACTOALLIM |/|306peTeH|/1eM.

Ecnu 6binn npon3sefeHbl 3ameHbl B 6onee yem o4HOW No3numMKM C NonyyYeHem nentuga
C MO CywecTBy OSKBMBaneHTHOM WNM OOnblUEA aHTUFEHHOW aKTUBHOCTLIO, Kak
onpefeneHo Hwxe, TO KOMOWHaUMW Takux 3ameH OyayT npoaHanuavpoBaHbl A5
onpefeneHss Toro, npveBeayT N 3T KOMOWHAUMKM 3aMeH K AOMOSHUTENbHBLIM UK
CUHEpPrnyeckum apekTam no OTHOLLEHWUIO K aHTUreHHOCTM nenTuga. o 6onbLuen YacTtu

He 6oree 4 no3uumWin BHYTPY NenTaa AOSKHbI 3aMeLLaTbCs O4HOBPEMEHHO.
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MenTng, COCTOAWMA MO CyWecTBY W3 aMWHOKUCIIOTHOM MOCrenoBaTenbHOCTY, Kak
yKa3aHO B HacCTOSILLEeN 3asBKe, MOXET UMETb 3aMeHy OAHOM WNN ABYX HEeSKOPHbIX
aMUHOKUCIOT (CM. HWXe OTHOCUTENBbHO $SIKOPHOMO MOTMBA), TaK YTO CrOCOOHOCTb
CBA3bIBATHCH C MOSIEKYNIOW IMaBHOrO KOMIeKca rmcTocoBMecTMmMocTuy yernoseka (MHC)
| vnn 1l knacca He OyAeT CyLW|eCTBEHHO WU3MEHEeHa WNU MoABeprHytTa HeratMBHOMY
BIIMAHMIO MO CPaBHEHUIO C HEeMOoAMPULMPOBaHHbBIM MNenTuaoMm. B apyrom BapuaHTe
OCYyLL|eCTBNEHUA B nentuae, COCTosAWEeM, MO CywecTsy, W3 aMWUHOKUCIOTHOW
nocnenoBaTerbHOCTU, KaK yKa3aHO B HacTOsLLEN 3asBKe, O4Ha Uiv iB€ aMUHOKUCIIOTbI
MOryT OblTb 3aMeHeHbl nMapTHepamy Mo KOHCepBaTMBHOW 3aMeHe (CM. MHJOopMaLuno
HWXE), TaKk YTO CroCOOHOCTb CBA3bIBATHCA C MOJSIEKYNION [laBHOro KOMMrekca
rucrocoBmecTumoctun yernoseka (MHC) | unu |l knacca He 6yaeT CyLeCTBEHHO U3MeHeHa
UNn noaBeprHytTa HeraTMBHOMY BIIUAHUIO MO CPaBHEHUIO C HeMoAUPULMPOBAHHLIM

nenTuaoM.

AMWHOKMUCNOTHBIE  OCTaTKW, KOTOpPble He BHOCAT CyLECTBEHHbIA BKMag BO
B3aUMOAENCTBME C T-KNETOYHBIM PELIENTOPOM, MOTYT ObITb MOANMPULMPOBaHBI 3aMEHON
Ha JpYryt0 amMWHOKUCHOTY, BK/IOYEHME KOTOPOW CYLIECTBEHHO He BMUSET Ha
pPeakTUBHOCTb T-KNETKM U He YCTpaHseT cBA3bIiBaHWE C cooTBeTCTBYOWMM MHC. Takum
obpasom, NOMMMO LAHHOrO YCrnoBusA, NenTug no M30OpPeTEHUD MOXET BblTb NHOLIM
nentmaoMm (B STOT TEPMUH aBTOPbl M30OPETEHUA BKAKOYAOT ONUronenTuabl Wm
nonunenTuabl), KOTOPbIA BKMAKOYAET aMWUHOKUCIOTHbIE MOCMEenoBaTeNbHOCTU UMK KX

y4acToK Unn nx BapumaHT, Kak gaHo.

Tabnvua 6: BapnaHtel n MmoTuB nentuga B cootsetctBum ¢ SEQ ID NO: 4, 13, 90. 93,
138, 171, 202, 204, 224, 294, 306, 316, 322 n 327.

Mosnyua 1 2 3 4 5 6 7 8 9
SEQ ID No
4 S Y E K V I N Y L
BapuaHTt |
F

F I

F

F F
Mosnuyua 1 2 3 4 5 6 7 8 9
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SEQ ID No
13 Y L V F
BapuaHT |
L
F I
F L
F
Mosnyua 6
SEQ ID No
90 L P I
BapuaHT \
L
A
M \
M
M L
M A
A \
A
A L
A A
V V
V
V L
V A
T V
T
T L
T A
Q V
Q
Q L
Q A
Mosnuua 6
SEQ ID No
93 L I Q V
BapuaHTt |
L
A
M
M I
M L
M A
A
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A
A
A
V
V
V
V
T
T
T
T
Q
Q
Q
Q
Mosuyms 6
SEQ ID No
138 S D H
BapuaHT
E
E
T
T
T E
T E
Mosnyusa 6 10 11
SEQ ID No
171 S D T Y
BapuaHTt A
E
E A
T
T A
T E
T E A
Mosnuusa 6 10 11
SEQ ID No
202 L A E K
BapuaHTt Y
R
F
[
I Y
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I
M
M
M
M
\Y;
\Y;
\Y;
V
T
T
T
T
Mosnyusa 6
SEQ ID No
204 V F Y
BapwnaHt L K
L
L R
L F
I K
I
I R
I F
M K
M
M R
M F
K
R
F
T K
T
T R
T F
Mosnuyusa 6
SEQ ID No
224 P H L
BapuaHTt F
V
M
A
|

Mosnyua

10
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SEQ ID No
294

BapuaHT

Mosnyua

SEQ ID No
306

BapuaHT
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Mosnyua

SEQ ID No
316

BapuaHT
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L I
L M
L F
L R
L R \Y
L R I
L R M
L R F
L H
L H V
L H I
L H M
L H F
MNoaunyuns 1 2 3 4 5 6 7 8 9| 10
SEQ ID No
322 K E \Y D P A G H S Y
BapwnaHt F
W
L
D F
D W
D
D L
Mosnyns 1 2 3 4 5 6 7 8 9| 10
SEQ ID No
327 Y E I E A R N Q V F
BapuaHT W
Y
L
D
D W
D Y
D L

Bonee gNWHHbIE (YANMHEHHBIE) NENTUALI Takke MOryT ObiTb NPUrO4HbIMU. BO3MOXHO,
4yTOObl 3NUTONLI, CBA3bIBaOLWMeca ¢ monekynamm MHC | knacca, xoTa OHW 0BbIYHO
UMeT AnuHy mMexay 8 u 11 amuHokucnotamu, Oblnv NonyYeHbl NPy MPOLECCUHre
nentnaoB n3 Gonee ANMHHBIX NENTUAOB UK BEenkoB, BKMOYaOLWMX UCTUHHBIA 3NUTON.
MpeanoytuTensHo, 4TobObl OCTaTKX, KOTOPbIE MPUMBIKAKT K WCTMHHOMY 3MnuUTOny,
CYLLECTBEHHO He BIMANM Ha MPOTEeoNUTUYECKoe paclyenrneHne, Heobxoaumoe Ans

npe3eHTauum UCTUHHOMO 3NMTOoMNa BO BPEMS! MPOLECCUHTa.
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MenTngbl NO NM306peTeHUo MOryT ObiTb YANMHEHbI C MOMOLLUBIO BMMOTb A0 YeTbIpex
aMWHOKMCIIOT, 3TO 3Ha4uT, 4yto 1, 2, 3 NN 4 aMUHOKUCHOTLI MOryT ObITb f00aBneHbl K
OQHOMY M3 KOHUOB B ntobon kOoMOWHauuu, npeactasnieHHon mexagy 4.0 un 0:4.
KomOuHaumm 3snoHraumMm B COOTBETCTBMM C M300peTeHnemM MOoryT OblTb B3SATbl M3

Tabnvupl 7.

Tabnvua 7: KombuHauum anoHrauym nentngos no n3aobpeTeHnto
C-koHeL N-KOHeL,

0

0wnnn 1

Ownn 1 mnn 2

Owvmm 1 vnn2 nnm 3
Owvrm 1 vnn 2 nnm 3 unu 4
-KOHeL, C-koHeL

0

0wnnm 1

Owvnm 1 vnm2

Owmnm 1 vnn 2 nrim 3
Oumnm 1 mnn 2 urm 3 unm 4

o|=|nv|w|a|Zlo|=|Nv]|w| s

AMUHOKMCNOTaMN  ANA  SnoHraumn/yanuHeHnss Moryt OblTb  MenTuabl  MCXO4HOW
nocneposartenbHOCTN Benka unu nodas(eble) agpyras(me) ammHokucnoTa(bl). AnoHrauna
MOXeT ObITb WUCNoNb3oBaHa AN MOBbIWEHUS CTabUNbHOCTM UM PacTBOPUMOCTH

nenTuaoB.

Taknm obpasomMm, SnUTonbl HacToswero us3obpeTeHns MoryT OblTb  WMAEHTUYHLI
BCTPEYaloLMMCH B MPUPOLE ONyX0orieacCoUMmnpoBaHHbLIM MK onyxonecneunguyeckim
3NUTOMam WM MOTYT BKMKOYaTb 3MUTOMbI, OTAMYaKoLWMecs He Bonee 4YeM YeTbipbMs
ocTaTtkamn OT KOHTPOSIbHOro Mentuaa, Npu YCrioBUM, YTO OHM MMEIOT, MO CYLLECTBY,

NAEHTUYHYHO aHTUIeHHYO0 akKTUBHOCTb.

B anbTepHaTMBHOM BapuaHTe OCYLLECTBNEHUSA NENTUL YASIMHEH C O4HOW MUNX LPYrou
CTOPOHbI MW C ABYX CTOPOH OAHOBPEMEHHO aobasneHvem 6Gonee 4 amMUHOKUCIOT,
NpeanoYTUTENBHO, A0 obLwen AnnHbl BNNoTb A0 30 aMUHOKUCIOT. STO MOXET NPUBECTH
kK obpasoBaHuio NenTuaos, ceasbiBaowmxca ¢ MHC |l knacca. CeasviBaHne ¢ MHC I

Krnacca MOXeT ObITb NPOBEPEHO N3BECTHBIMU N3 YPOBHSA TEXHUKN Crocobamu.
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COOTBETCTBEHHO, B HACTOALEM W300PETEHUN npeanoXeHsl NenTuabl U 3NUTOMbI
nenTUaHbIX BApUaHTOB, CBA3bIBatoLmMxXca ¢ monekynamm MHC | knacca, rae nentug unv
BapuaHT nmveet obLyto anmHy ot 8 1 100, ot 9 n 100, oT 10 1 100, oT 11 1 100, 0T 12 1
100, npegnoytuTensHo, ot 8 n 30 n ot 9 1 30, ot 10 n 30, ot 11 n 30, oT 12 n 30,
Hanbonee npeanoyTUTenbHO, oT8 M 14, 0T9mnM 14, 0110 14, 0111114, 01121 14. B
HacToswemM wn3obpeTeHun fanee npeanoXeHol nentTuabl WU 3NUTOMNbI NEenTUAHbLIX
BapuaHToB, CBA3blBaKOLMXCHA ¢ Monekynamm MHC | knacca, B KOTOpbIX MenTug wunm
BapuaHT umeeT obLyto AnvHy uMmeHHo 8, 9, 10, 11, 12, 13, unm 14 aMMHOKUCIIOT, B
clnyyae yANMHEeHHbIX NenTuaoB, ceasbiBarowmxca ¢ monekynamu MHC Il knacca, gnvHa

MOXET TaKxe ObITb 15, 16, 17, 18, 19, 20, 21 nnm 22 aMMHOKUCNOTbI.

Pa3symeeTcq, nentng unv BapnaHT B COOTBETCTBUMN C HACTOALMUM n3obpeTeHvem Oyaet
obnagatb CMOCOBHOCTLIO CBA3bIBATLCA C  MOMEKYNOW  rNaBHOMO  KOMIMMekca
rmcrocoemectumoctn yenoseka (MHC) | unm Il knacca. CsasbiBaHWe nentuga wnu
BapuaHTa ¢ komnnekcom MHC moxeT ObiTb NpoBepeHO crnocobamu, U3BECTHLIMU U3

YPOBHSI TEXHUKM.

MpepnoyTuTenbHO, YToObl T-KNeTkn, cneuyndudHble Ansa nentuia B COOTBETCTBUM C
HacToAWMM n3obpeTeHmeM ObinNn UCMbITaHbl OTHOCUTESNBHO 3aMeLleHHbIX NenTULOB,
KOHUEHTpaumna nentuga, npyv KOTOPOW 3aMelleHHble NenTuabl AOCTUratoT MOSOBUHbI
MakcMMarbHOro pocTa fnmsmca OTHOCUTENBHO POHa, CocTaBnseT He Bonee Yem okono 1
MM, NpeanoYTuTENBHO, He Bonee Yem okono 1 MkM, 6onee NpeanoYTUTENBHO, HE Bonee
yem okono 1 HM, n ewe Bonee npeanoytTuTenbHO He Gonee yem okono 100 NM u,
Hanbonee NpeanoYTUTENBHO, He Bonee Yyem okono 10 NM. Takke NPeanoYTUTENBHO,
4yTOObI 3aMeLLeHHbIA NenTU pacno3Hasancsa T-knetTkamm 6onee 4Yem Of4HOro MHAMBMAA,

MO MeHbLLEN Mepe ABYX U, 6onee NpeanoYTUTENBHO, TPEX MHAUBUIOB.

B 0coBeHHO npeanoYTUTENBHOM BapuaHTe OCYLLUECTBNEHUS W300peTeHus nentua
COCTOMT WNW MO CYLIEeCTBY COCTOUT M3 aMUHOKWUCIIOTHOW MOCMeaoBaTenbHOCTU B
cooTtBeTcTBMM ¢ SEQ ID No. 1 no SEQ ID No. 489.
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«CoCTOUT MO CyLlecTBy M3» NogpasyMeBaeT, YTO NenTug, B COOTBETCTBUM C HACTOALLUM
n3obpeTeHnem, nommmo nbdon n3 nocnegosatensHocten ¢ SEQ ID No. 1 no SEQ ID
NoO. 489, unn ero BapuaHT, COLEPXKUT AOMONHUTENbHLIE Haxopdawmeca Ha N- n/mnun C-
KOHUE dparMeHTbl MocneaoBaTeNlbHOCTM  aMWHOKUCIIOT, KOTOpble He SBMSTCH
obs3aTenbHO POPMUPYIOLLIMMU YacCTb NeNTULa, KoTopaa PYyHKLUMOHUPYET Kak anuTon Ana

monekyn MHC.

TemM He MeHee, 3T oparMeHTbl MOryT OblTb BaxHbl AN obecneveHuss apPeKTMBHOMo
BBEAEHNA nentuaa B COOTBETCTBUMM C HACTOALMM M300peTeHnem B KneTkn. B ogHOM
BapuaHTe OCYLLECTBIEHMSA HAaCTOSALLEro N3o6peTeHus NenTna SBnseTCa YacTbio CAUTOro
Oenka, koTopas BkntovaeT, Hanpumep, 80 N-TepMUHarnbHbIX aMWUHOKUCIIOT aHTUreH-
accoumMmpoBaHHOM MHBapmaHTHoOW uenu (p33, B gansHenwem «li») HLA-DR, KaK B3ATbIN
n3 6arka gaHHbIx NCBI, nHBeHTapHeIn Homep - GenBank Accession-number X00497. B
APYrnx BMAax CrnaHUA nentuabl No HacToAWeMY U30BpeTeHuto MoryT ObiTb CruTbI C
aHTUTENOM, ONMCaHHBLIM B HACTOSALLEM JOKYMEHTE, UM ero PyHKLMOHaNbHOW YacTbio, B
YaCTHOCTM BCTPOEHbl B MOCMNEeAoBaTENbHOCTL aHTUTena, Tak 4ToObl  OblTb
crneunduYeckon MULLIEHBIO YKa3aHHOro aHTUTena, Wv, Hanpumep, ChuUTbl C Unu
BCTPOEHblI B aHTUTENO, SABMSOWEEeCA crneunduuHbiM - AnS  AEHAPUTHBIX  KMETOK,

OrnncaHHbIX B HaCTOFIU.leVI 3asBKe.

Kpome TOro, nentng wunu BapuaHT MOXET ObITb AOMONHUTENBHO MOAMMULMPOBaH AN
yny4LeHnsa ctabuneHOCTN W/nnn ceasbiBaHMA ¢ monekynamm MHC B Lensx nonyyeHuna
tonee CUNbHOrO MMMYHHOrO oOTBeTa. MeToabl TakoM oOnTUMM3aUUK  MNENTULHON
nocneaoBaTeNbHOCTU XOPOLIO U3BECTHLI M3 YPOBHSA TEXHUKU M BKIHOYAKOT, Hanpumep,

BBeAEHNE peBepCUPOBaHHbIX NENTUAHBLIX MU HENenTUAHbIX CBA3EN.

B pesepcupoBaHHOW MenTUAHOM CBSA3N aMUHOKUCIOTHBIE OCTaTKM MPUCOEAMHEHbI HE
nentugHeiMn ceasamu (-CO-NH-), a nenTnaHas cBA3b peBEPCUMPYETCH. Takue peTpo-
obpaTHble NenTUAOMUMETUKN MOTYT BbITb NOMYyYeHbl METO4aMU, U3BECTHBIMU U3 YPOBHS
TEXHUKW, Hanpumep, Taknmu, Kak onucaHo B pabote Meziere n coasT. (1997) (Meziere
et al., 1997), BKNHOYEHHON B HACTOsILL|EE OMNMCaHWE MO CCblfike. 3TOT NOAX0A OXBaTkbIBaET
nonyveHne ncesaonenTuaoB, KOTOPbIE COAepaT U3MEHEHWS, OXBaTbIBarOLLMe OCTOB, HO

He opueHTaumo 6okoBbIX Lenen. Meziere n coaBT. (Meziere et al., 1997) nokasbIBaroT,
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YTO 3TK NceBAonenTuAbl NPUrogHsl Ans ceasbiBaHus ¢ MHC v uHaykumm oteeToB T-
XennepHbIX KreTok. PeTpo-obpaTHble nenTtuibl, KoTopble copgepxat cessnm NH-CO

BMeCTO nenTuaHblx ceasen CO-NH, HamHoro 6onee yCTonymBbl K NpOTE0Nn3y.

HenentnaHon cBs3bto aBnseTcs, Hanpumep, -CHx-NH, -CH2S-, -CH2CH2-, -CH=CH-, -
COCHg2-, -CH(OH)CH2- n -CH2SO-. B nateHTe CLLUA Ne 4 897 445 npegnaraetca MeTos
TBEepaodasHoro cuHtesa HenentuaHblx ceasen (-CH2-NH) B nmonuvnenTtuaHbixX uensx,
KOTOPbIA BKMNOYAET NOMUNENTUAbI, CUHTE3MPOBaHHbIE C UCNONB30BaAHWEM CTaHAapTHON
METOANKN, N HEMENTUAHYHO CBA3b, CUHTE3MPOBaHHYIO MPU peakuun ammHoansaernga v

amuHokmcnoTel B npucytcteum NaCNBHa.

MenTuabl, BKNOYaKLMe MOoCNefoBaTenbHOCTN, OMUCaHHble Bbiwe, MoryT OblTb
CVYHTE3NpPOBaHbl C AOMNOMHUTENBHBIMUA XUMUYECKUMU rpynnamn, HaxoAALWMMUCH Ha UX
aMWHHOM  uMnn  KapbOKCUNMbHOM  KOHUAX, [Ans  yBenuMyeHua  CTabunbHOCTW,
BMONOrnM4eckon AOCTYNHOCTM Nnn adbdrHHOCTM NenTngoB. Hanpumep, rmapodobHble
rpynnel, Takue Kak kapBoBeH30KCUNbHbIE, AaH3UIbHbIE nnm TpeT-
OyTUNOKCHMKaAPOOHUIBbHEIE TPYMMbl, MOryT OblTe A00aBfeHbl K aMWHHBIM - KOHLIaMm
nentnaoB. [ogoOHbIM o6pasom, auetunbHasa rpynna wunu 9-rnyopeHUnIMeTOKCH-
kapBOoHUNbHas rpynna MoXeT OblTb pasMeLleHa Ha aMUHHBIX KOHLax nentngos. Kpome
TOro, rmapocobHasa rpynna, TpeT-0yTUnokcMkapboHUNbHaa Unn ammaHasa rpynna MoxeT

ObITb foBaBneHa K KapOoKCUbHBIM KOHLIaM NenTUA0B.

Kpome TOro, Bce nentuabl MO M30OpPEeTEeHMIO MOryT ObiTb CUMHTE3UPOBaHbl B LIENSX
M3MEHEHUS WX MPOCTPAHCTBEHHOW KOHpUrypauun. Hanpumep, MoXeT ObITb
ncnone3oBaH D-M3omep 04HOro NN HECKONBKMX @MUHOKMCIOTHBIX OCTaTKOB NenTuaa, a
He OOblYHbIN L-n3omep. Bonee TOro, Mo MeHbLUEN Mepe OAWH U3 aMUHOKMUCITOTHbIX
OCTaTKoB MENTUAOB MO M30OPETEHUO MOXET ObiTb 3aMeELyeH O4HUM K3 XOpOLUO
N3BECTHBIX HE BCTPEYaloLMXCA B MPUPOAE aMUHOKUCIOTHBIX OCTaTKoB. M3MeHeHus,
TakMe Kak AaHHble, MOryT CIyXWTb ANA MOBLILWEHUS CTabWnbHOCTK, OMONMOrnM4ecKomn

AOCTYMHOCTU W/MNK CBSA3bIBAIOLLMX CBOWCTB NEMNTULOB MO N306peTeHuHo.

MoaobHbiM obpasom, nenTug WM  BapuaHT Mo  M300peTeHuo MoxeT OblTb

MOANMDULMPOBAH  XMMWUYECKMM  CrMOCOBOM  MOCPEACTBOM  peakuvMn  OTAESbHbIX
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aMWHOKWUCIIOT Kak A0, Tak W nocne cuHTesa nentuga. MNpumepbl Takmx MogudukaLmii
XOPOLLO N3BECTHLI M3 YPOBHA TEXHUKM M 060bLLatoTCs, Hanpumep, B paboTe R. Lundblad,
Chemical Reagents for Protein Modification, 3rd ed. KPK Press, 2004 (Lundblad, 2004),
KOTOpasi BKMKOYEHa B OMNMCaHWe Mo CCbifike. Xummuyeckasa Moaudukaums ammHOKUCIOT
BKNtoYaeT, HO 6e3 orpaHvyeHus, mMogudukaumio C  MOMOLLL  auunmMpoBaHus,
aMuanHMPoBaHUS, NMPUAOKCUNMPOBaHNUS NN3nHa, BOCCT@HOBUWTENBHOMO
anknnmpoBaHug, TPUHUTPOBEH3NNNPOBAHNA aMUHHbIX rpynn 2,4,6-
TpuHuTpobeHsoncynbgoHoBon  kucrnoton  (TNBS), amugHyro  mogudumkaymio
KapBOKCUMbHBIX FPYNN U CyNb@ruapunbHy0 MOAUMUKALMIO C MOMOLLBIO OKUCHEHWUS
HagMypaBbMHOM KUCNOTOW LMCTEMHa [0 LMUCTEMHOBOW KUCMOTbI, oOOpasoBaHue
NPOn3BOAHbIX PTYTU, oBpaszoBaHMe CMeLUaHHbIX AUCYNbgUAOB C APYrUMU TUOMOBLIMU
COEAVHEHNAMW, Ppeakumo C ManeMmmgom, KapOOKCUMETUNMPOBaHUE WMOL0YKCYCHOW
KACMOTOM WM MojauetaMmmaom n kapbamounmpoBaHWe LyaHaToM MnpU  LLEMOYHOM
YPOBHe pH, XOTS He orpaHn4YnBasicb UMU. B 3TOM CBA3M crneymanuct gaHHon obnacTu
MOXeET MPOKOHCYbTUpoBaTLCA C rnason 15 B pabote Current Protocols In Protein
Science, Eds. Hassan u coaBT. (John Wiley and Sons NY 1995-2000) (Coligan et al.,
1995) ans nonydeHua Gonee OBWMPHOW WMHGOPMauMnm O MeTodax, CBA3aHHbIX C

XUMUYECKON Moaundunkaumen 6enxkos.

BkpaTue, moaudurkaunsa, Hanpumep, apruHUibHbBIX OCTaTKoB B 6enkax 4yacto OcCHOBaHa
Ha peakuun BULMHAamNbHbIX AUKapPOOHUIBHBLIX COEAUHEHUI, TaKUX KaK PeHumnrnmokcans,
2,3-6yTaHgmoH 1 1,2-LuKnorekcaHamoH, ¢ obpasoBaHvemM agaykra. pyrum npumepom
SABNAETCA peakuna METUNrNMoKCansa C octatkamu apruHuHa. LiuctemH MoxeT ObiTb
MoamnduumposaH 6e3 conyTCTByOLWEn MogMdUKaumn Apyrmx HyKneoPunbHbIX CanTos,
Takux Kak nu3vH U rucTuauvH. B pesynbTaTte Ans mogudukaumm uuctenHa LOCTYMNHO
forbloe 4uCcno peareHToB. Beb-canTbl kommaHun, Takux Kak Sigma-Aldrich
(http:/wvww.sigma-aldrich.com), npefocTtaBnAlT WHPOPMALMIO MO  KOHKPETHbLIM

peareHTam.

PacnpocTpaHeHo Takxke usbupaTenbHOe BOCCTAHOBIEHWE AUCYNbPUAHLIX CBA3EWN B
Benkax. OucynbduaHble CBA3M MOryT ObiTb 00pa3oBaHbl W OKWUCMEHbI BO BpPeEMS
Tennoson obpaboTkn BumodbapmaueBTUYecknx cpeacts. K-peareHT Byasoppa MoOXeT

ncnonp3oBaTbCA ANA MOLI,I/I(*)I/IKaLl,I/II/I onpeaerieHHbIX OCTaTKOB rMOTaMUHOBOW KUCMNOTbI.
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N-(3-(aumeTnamumHonponun)-N’-sTunkapbogmmmmng, — MOXeT  Ucnonb3oBaTbCa  Ansd
0Bpas3oBaHNA BHYTPUMOMEKYNAPHBIX MOMEPeYHbIX CBA3EN MEeXAy OCTaTkoM NU3MHa U
OCTaTKOM [MOTaMWHOBOW KUCMOThI. Hanpumep, auatunnupokapboHat SABnseTcs
peareHToM Ans MoaudukaumMm rmcTuaunbHbIX ocTaTkoB B 6enkax. [MCTUaMH MOXeT
Takke ObITb MOANMDUUMPOBAH MPU MUCMNONb30BaHUU 4-TMAPOKCU-2-HOHeHans. Peakuyums
OCTaTKOB NM3MHAa U APYrnX O-aMUHHBLIX rpynn nofesHa, Hanpumep, npy CBA3bIBaHUU
nenTuaoB C MOBEPXHOCTAMM WM ronepeyHon clumeke Oenkos/nentuaos. JIM3uH
SABNAETCA CaWTOM MPUCOEAUHEHUSA MOSNMITUMEHINIMKONA UM OCHOBHbIM  CanuTOM
MoaunduKkaumm npu rnukosvnuposaHum 6enkos. OCTaTkM METMOHMHA B Benkax moryT
ObITb MOAMMLMPOBaHBLI, HanpuMmep, C MOMOLLUbLIO hojaueTtamuaa, bpomaTunaMmmHa m

xnopamuHa T.

TeTpaHuTpomeTaH 1 N-aueTUnMMmnaa3son MoryT GbiTb UCMONb30BaHbI AN MOAUUKALMM
TUPO3MIbHBIX OCTaTKOB. onepeyYHas CluMBKa NocpecTBoM 06pa3oBaHns AUTUPO3MHA

MOXeT GbITb MPOU3BEAEHa C MOMOLLbHO NMEPEKUCU BOAOPOAA/MOHOB MEAM.

B nocnegHux wuccrnenoBaHusix no mogudukauum TpuntodaHa wucnons3osanuce N-
OPOMCYKUMHUMWUG,  2-TUAPOKCU-5-HUTPpOBeH3unSpommng wnn - 3-6pom-3-meTun-2-(2-

HUTpodeHnnmepkanTo)-3H-nHgon (BPNS-ckaTon).

YcnewHaa — moauduvkauma  TepaneBTuUdeckux — GenkoB w nentugos M3l
(MONMM3TUNEHITIMKONEM) YacTO CBA3aHa C yBENUYEHWEM nonynepuoga UMpKynsauum,
TOrga Kak norepeyHas cumBka OenkoB rnyTapanb4erngoMm, MnonmnaTUNEHMNIMKOMb-
avakpunatom U dopmManbiernaoM UCMnonb3yeTcs AN MOMyYeHusa  ruaporenen.
XvmMmudyeckaa Moandukaums annepreHos AN UMMyHOTEpanMm 4acto AOCTUraeTcsa npu

kapGamMonNMPOBaHUM LinaHaTOM Kanus.

MNenTna nnm BapunaHT, B KOTOPOM nentunj MOLI,I/I(*)I/ILI,I/IpOBaH NI BKINKOYaeT HenenTuaHble

CBA3N, ABNAETCA NnpeanoyYTuTeNibHbIM BapnaHTOM OCYLLECTBIIEHNA |/|306peTeH|/|9|.

[pyrol BapuaHT OCYLLUECTBINEHUS HaCTOSILLEero W300peTeHUss OTHOCUTCS K He
BCTpeYaroLeMycsl B Mpupoae nentuay, rae ykasaHHbIi NenTng COCTOUT UM COCTOUT Mo

CyLLieCTBY 13 aMWUHOKUCMOTHOW nocnegoBaTtensHocTu cornacHo SEQ ID No: 1 no SEQ ID
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NO: 489 1 6bIn NonyyYeH CUHTETUYECKUM CNOCOBOM (HanpuMmep, CUHTE3NpPOBaH) B BUAE
hapmaveBTmieCcKkM npremnemorn conn. Cnocobbl CUHTETUYECKOTO NOMYYEHUS NENTULOB
XOpOLLUO M3BECTHbI B faHHoW obractu. Conu nenTtuaoB B COOTBETCTBUMM C HACTOALLUM
N306peTeEHNEM CYLLIECTBEHHO OTNNYaKOTCA OT NENTUAOB MO CBOEMY COCTOSHWUIO(AM) in
Vivo, TaKk Kak CWHTe3WpoBaHHble NEenTuAbl He HABNAKTCA CONnaAMu in vivo. He
BCTpevaroLjasca B npupoge conesas opma nentuaa ornocpeayer pacTBOPUMOCTb
nenTmnaa, B YaCTHOCTW, B KOHTEKCTE (hapMaLeBTUHECKUX KOMMO3WLMIA, BKIOYAOLLMX
nenTuabl, HAaNPUMEP BaKLMH Ha OCHOBE NENTUAOB, PACKPbITLIX B HACTOSALLEM OMUCaHWUM.
[locTaTodHaa M NO MeHblUen Mepe CyLleCTBEeHHasi pacTBOPUMOCTb nenTuaa(os)
Heobxogmma ANns 3PPEKTUBHOrO BBEAEHMS MEnTUAoB CyObekTy, noanexailemy
neyveHmo. MNpeanoyTUTENBHO, ECNM CONM ABMAOTCA PapMaLeBTUHECKN MPYEMIEMbIMU
conamm nentugos. Conu B COOTBETCTBUM C M3OOPETEHMEM BKMIOYAKOT LUENOYHBIE U
LeNoYHO3EMENbHBIE COMW, TakMe Kak conu psaoB Modmencrepa, BKMovawlme B
kayectBe aHMoHoB PO43, SO42, CH3COO-, CI, Br, NOs, ClO4, I, SCN- 1 B kayecTse
kaTuoHoB NH4*, Rb*, K*, Na*, Cs*, Li*, Zn?*, Mg?*, Ca?*, Mn2*, Cu2* n Ba2*. B 4acTHOCTH,
conv BblbpaHbl M3 (NH4)3PO4, (NH4)2HPO4, (NHs)H2PO4, (NH4)2S04, NH4CH3COO,
NH4CI, NH4Br, NH4sNOs, NHsClO4, NH4l, NH4SCN, Rb3zPOs, RbaHPO4, RbH2PO4,
Rb2S04, Rb4CH3COO, Rb4Cl, RbsBr, RbsNO3, RbsClO4, Rbal, Rb4aSCN, KsPO4, KoHPO4,
KH2PO4, K2S0O4, KCH3COO, KCI, KBr, KNOs, KCIO4, KI, KSCN, NasPO4, NazHPOyq,
NaH2PO4, NaxS04, NaCH3COO, NaCl, NaBr, NaNOs;, NaClO4, Nal, NaSCN, ZnClz
Cs3P04, CsoHPO4, CsHaPO4, Cs2S04, CsCH3COO, CsCl, CsBr, CsNOs, CsClQOq4, Csl,
CsSCN, LizPOs4, Li2HPO4, LiH2PO4, Li2SO4, LICH3COO, LiCl, LiBr, LiINOs, LiCIOs4, Lil,
LISCN, Cu2S0s4, Mg@s(PQO4)2, Mg2HPO4, Mg(H2PO4)2, Mg2S04, Mg(CH3COO)2, MgCly,
MgBrz, Mg(NOs)2, Mg(ClO4)2, Mgl2, Mg(SCN)2, MnClz, Cas(POs4),, CazHPO4, Ca(H2PO4)2,
CaS0s4, Ca(CH3COO),, CaCly, CaBra, Ca(NOs)2, Ca(ClO4)2, Calz, Ca(SCN)2, Bas(POa4)2,
Ba;HPO4, Ba(H2P04)2, BaSO4, Ba(CH3COO)2, BaCly, BaBro, Ba(NOs)2, Ba(ClOs4)2, Baly,
n Ba(SCN).. OcobernHo npeanoytutensHeiMn aenstoTca adetat NH, MgClz, KH2POa,
NaxS04, KCI, NaCl n CaClz, Takme kak Hanpumep, XMopuaHble WM aueTaTHble

(TpudTOpaUeTaTHbIE) COMW.

Kak npaeuno, nentuabl U BapuaHTbl (MO MEHbLUER Mepe Te, YTO cofepkaT nenTuaHble
CBA3M MeXZY aMWHOKMCIOTHLIMW OcTaTkamn) MOryT OblTb CUMHTE3MpoBaHbl Fmoc-

nonmaMmmgHbIM crnocobom TBepAodasHOro CUHTe3a NeNTUAOB, Kak packpblTo y Lukas u
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coaBT. (Lukas et al., 1981) n B npunararowmxcs ccoinkax. BpemeHHas 3awmra N-
aMUHOTPyNnbl NPou3BoauTCa 9-hryopeHnnMeTUnoKcukapboHnnsHoM (Fmoc) rpynnown.
[MOBTOPHOE pacuwlensieHne 3TOW BbICOKO LienoyenabunbHOM  3aluTHOM  rpynnbl
ocyujecTenseTca npu ncrnosnib3osaHnn 20% nunepuanHa B N, N-gaumeTtundpopmamuze.
OyHKUMOHanbHbIEe rpynnbl BOKOBOW Lienu MOryT OblTh 3alyuLeHbl MOSlyYeHUEM Takux
COeAMHEHNN, KaK ux OyTunoBble aupbl (B Crydae cepuHa, TPEOHUHa U TUPO3UHA),
OyTunoBblE CrOXHbIE 3upbl (B Cnyyae rnioTaMMHOBOW KWUCNOTbI M acrnaparmHoBOW
KUCNoThl), ByTunokcMkapboHWUnbHOE NPOM3BOAHOE (B CrnyYae nusvHa U rmcTuavHa),
TPUTUNBHOE MPOM3BOAHOE (B Cnyyae uucremHa) M npomsBogHoe 4-MeTokcu-2,3,6-
TpumeTunbeHsoncynsgoHuna (B criyyae apruHuvHa). Ecnv rmotamuH unn acnaparvH
aBnalTca C-TepMUHanNbHbIMU OCTaTkamu, AN 3awuTbl amugorpynnbl 60KOBOW Lenu
ncnonbsyetca 4,4'-oumMeTokcnbeHsrgpunbHasa rpynna. TBepAodasHbli HOCUTESb
OCHOBaH Ha nonumepe nonuauMeTunakpunamuae, CocTosemM U3 Tpex MOHOMEPOB:
AvMMeTnnakpunammaa (kapkacHbI MOHOMeEp), Buc-akpunonnaTuneHgnammHa
(KOMMOHEHT AN MEepekpecTHOM  CLUMBKW, JIMHKEP) W METUroBoro  adupa
akpunouncapkosuHa (PYHKLUMOHaNU3NPY LA areHT). Ona obpasoBaHuAa
nerkopacLlennaemMon CBs3M nentuga n CMOSbl UCNONb3YETCs HECTOMKOE K AENCTBUIO
KMCNOT NpPou3BO4HOE 4-rnapoKCUMETUNEHOKCUYKCY CHOW KMCNOTbI. Bce
aMVWHOKUCIOTHbIE  MPOM3BOAHbIE  A00aBnslOTCA B BuAe  NpeaBapuTerbHO
CYHTE3UPOBAHHLIX CUMMETPUYHBIX aHrMAPUAHBIX MPOM3BOAHBIX 38 WUCKIOYEHUEM
acnaparvHa 1 rmrotTaMmmHa, KoTopele Ao00aBnsaTCa C NPUMMEHEHNEM 0BpaTHOW peakumm
coeguHeHus, onocpeaoBaHHOM N, N-guuymknorekcunkapbogummung/1-
rmapokcmdeHsoTpnasonom. Bce peakumm coveTaHua W CHATUA  3aWUTHBIX PYyMn
OTCNEXMBANUCb C MOMOLLLIO METOAOB KOHTPONA C MNPUMEHEHUEM HUHIMAPUHA,
TPUHUTPOBEHIONCYNb(POHOBON KUCNOTbI UNK M30TMHA. [locne 3aBepLueHUs CUHTesa
nenTuabl OTWENNATCA OT CMOSbl-HOCUTENS C CONYTCTBYIOLWMM yAaneHnem 3aluTHbIX
rpynn 6okoBow Lenu npm obpaboTke 95% TPUDTOPYKCYCHOM KMCNOTON, cogepxallen 50
% cmecu nornotutenen. O6bIMHO UCMONb3yeMble NMOrNOTUTENM BKIIHOYAKOT 3TaHAUTUON,
deHon, aHM3on wn BOAY, OKOHYaTemnbHbIM BbIOOP 3aBUCUT OT COCTaBASHOLYUX
aMUHOKUCIOT CUHTE3MpPYEeMOoro nentuga. Takke BO3MOXXHa KoMOuHauma TeBepaodasHbIxX
N XXnakodasHelX MeTOA0B CMHTE3a NenTuaoB (CM., Hanpumep, (Bruckdorfer et al., 2004),

M npunaraemMble CCbINKK).
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TPUMTOPYKCYCHYIO KUCMOTY YAanaloT BbiMapMBaHWEM B Bakyyme C MOCneayroLmm
N3MENbYEHNEM C AUSTUIOBBIM 3PUPOM ANA MONyyYeHus coblporo nentuga. Jlobble
NPUCYTCTBYOLLME NOrMOTUTENM YAANSOTCA NPOCTON TEXHONMOMMEN 3KCTPaKLUmK, KoTopas
NO3BONAET NOMNyYnUTb CblpOn NenTug 6e3 nornoTuTenen nocne nuodunusaumm BogHoOM
dasbl. PeareHTbl 4Ns CUHTE3a NENTUAOB, Kak NpaBuio, UMEKTCH B HANUYUKU, Hanpumep,

B Calbiochem-Novabiochem (HoTTuHrem, BenukobputaHus).

Ouuctka mMoxeT OblTb npousBegeHa NMoOON METOAMKOM UMM KOMOMHaUMen Takux
METOAMK KaK nepekpucrannmMaauusi, 3KCKIM3MOHHasa xpomarorpadus, MoHoobMeHHas
xpomarorpadusi, xpomarorpadus rugpodobHoro B3aumomjenctTesna U (0ObIYHO)
obpaLyeHo-pasosas BbICOKO3(P(PEeKTUBHAA  XWAKOCTHas  xpomatorpadpua  C

MCMOSb30BaHNEM, K MPUMEPY, IPaLNEHTHOrO pasaeneHns B CUCTEME aLETOHUTPUN/BOAA.

AHanum3 nentuaoB MoOXeT OblTb npousBedeH Mpu  MOMOLM  TOHKOCIOMHOW
XpomaTtorpadun, anekTpodopesa, B YACTHOCTU KanUMNAPHOro anekTpodopesa,
TBEepaodasHon akctpakyum (TO3), obpalleHo-(pasoBon  BbICOKOIP(PEKTUBHOM
XMAKOCTHOW Xpomartorpadumn, aMMHOKUCITIOTHOrO aHanunaa nocne KUCNoTHOro rmaponmsa
N MacC-CNeKTPOMETPUYECKOro aHannaa rnpun dombapamposke ObicTpbiMmn aToMamm (FAB),

a Takke macc-cnektpomeTpuydeckoro aHanmsa MALDI n ESI-Q-TOF.

B uenax Bblibopa npeseHTUpyeMblXx B U3bObITke nentuaoB Obin paccyuTaH npodusb
npeseHTauun, No3BONALMIM OLEHUTL MeAnaHHOe 3HavYeHue npeseHTaumm obpasua, a
Takke BapuvauuM MNOBTOPHLIX W3MepeHun. B npodune cpasBHuBaoTCa 06pasubl
OnyxonieBon (opMbl, NMPEACTaBNALLEN WHTEPEC, C (POHOBLIM ypOBHEM 00pasLoB
HOPMarbHOW TKaHW. Kaxabln U3 3Tnx Npodnnen MoXeT ObITb 3aTEM KOHCONMANPOBaH B
nokasartesnb M3bbITOYHOW Npe3eHTaLUmmn NyTemM pacyeTa 3Ha4eHna p No IMHENHOW Moaenu
CO CMewaHHbiMM addektamm  (Pinheiro et al., 2015), ckoppekTuMpoBaB ee And
NOBTOPHbLIX aHaNM30B Ha YPOBEHb NOXHOMOMOXUTENBHBLIX 0OHapy»xeHui (Benjamini and

Hochberg, 1995)(cp. ITpumep 1, @urypy 1).

Ons naeHTMUKaumm n OTHOCUTENBHOM KOMMYECTBEHHOW OueHkM nuvraHgoB HLA ¢
NMOMOLLIbIO  MacCC-CrNeKTPOMETPUYECKOrO aHanmu3a monekynsl HLA ©3 noaBeprHyTbIX

LLIOKOBOW 3amMopo3ke 00pasuoB TKaHeW ObliM OYULLEHbl M U3 HUX BblgeneHsl HLA-
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accouumpoBaHHble  nenTuabl. BblgeneHHble nentuabl  Obinv pasgeneHsl U
nocnenoBaTenbHOCTU ObiNU MAEHTUPULMPOBAHBLI C MOMOLLLIO METOAOB XWUAKOCTHOW
xpomartorpadpum n macc-cnektpometpun (LC-MS) ¢ noHusaumen snekTpopacrbiiieHnemM
(nanoESIl) B  pexume  peanbHOro  BPEMEHW. [Mony4yeHHble  nenTugHble
nocnenoBaTenbHOCT NOATBEPXAANN CPaBHEHNEM KapTUHbI doparMeHTaummn NpUpoaHbIX
onyxoneaccouunpoBaHHblix nentugos TUMAP, 3anucaHHon Ha obpasuax (N = 201
obpasey) paka nerkux (B Tom uucne HMPJ1 n MPJ), ¢ kapTuHamu parmeHTaumm
COOTBETCTBYIOLUMX  CUHTETUYECKUX  KOHTPOSbHbIX  MEenTUAoB C  UAEHTUYHBIMU
nocnegoBaTeribHOCTAMM. Mockonbky nentugbl  Oblnu naeHTNULUMpOBaH.I
HEernocpeaCTBEHHO B KayecTBe nuraHgoB mMonekyn HLA nepBuYHbIX Oryxonen, To aTu
pesynetathl JaloT MpsSMOe [0KasaTerbCTBO ECTECTBEHHOro MpPOLECCUpPOBaHUA W
npeseHTaunm NAeHTUMOULMPOBaHHLIX NENTUAO0B Ha TKaHW MEPBUYHON PaKOBOW OMyXOnw,

nonyyeHHon ot 201 nauneHT ¢ pakom nerkmx (B Tom Ymcne HMPJIT n MPJ).

TexHonornyeckas nnatopma fekapCTBEHHbIX CPEACTB, HaxXo4AWMXCH B paspaboTke,
XPRESIDENT® v2.1 (cMm., Hanpumep, nateHTHyto 3asasky CLLUA 2013-0096016,
BKITHOYEHHYIO B HaCToOsILLee OnmucaHue B CBOEW MOJSIHOTE MyTeM CChbINKU) MO3BONSeT
NPOM3BECTU MAEHTUDMKALMIO N BBIOOP COOTBETCTBYOLLMX U3OBITOYHO MPE3EHTUPYEMBIX
nenTMaoB B KayeCTBe KaHAMAATOB ANS BaKUWMHbI, OCHOBLIBASACb Ha MPAMOM
OTHOCUTENBHOM  KONIMYECTBEHHOM OnpeaeneHun ypoBHen HLA-peCTpuKTUpOBaHHbLIX
NenTUaoB Ha PakoBOW TKaHW B CPaBHEHUM C HECKOMBbKUMU PasfMyYHbIMU HepakoBbIMU
TKAHAMW N opraHamu. 3JTO  ObINO  OCyL|ecTBMeHO  nyTem  paspaboTku
AnddepeHUmansHoro KONMMYECTBEHHOrO onpeaeneHns Ha ocHoBe AaHHbIX XXKX-MC 6e3
MCNONb30BaHUA UK30TOMHOW MeTKU (label-free), 06paboTaHHbIX 3anaTeHTOBaHHOM
TEXHOSIOMMYECKOW NraTdopMon Ana aHanusa gaHHblX, 00beaNHSAIOWEN anropuTMbl 4ns
naeHTudPuKaLMm nocrnefoBaTenbHOCTW, CreKTpanbHOW Knactepusauuu, MnoacyeTa
MOHOB, BbIPaBHUBaHUSA BPEMEHN YAEPXMBAHUA, AEKOHBOSIIOLMN MO COCTOSHUAM 3apsa

N HopMarnmaawmm.

Ans  kaxpgoro nentga wu obpasua Obinv  NOACYMTaHbl  YPOBHU  Mpe3eHTauuu,
BKIIOYAOLME  OLEHKM  MOrPelHoCTU.  Bbinm  naeHTUdUUMpOBaHbl  NENTUAbI,

npe3eHTnpyemble WUCKMIOYNTENBHO Ha OI'IyXOJ'IGBOVI TKaHW, WU nenTuabl, WU3ObITOYHO
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MpPe3eHTUPYEMbIE Ha OMyXONEBbIX TKaHSX B CPaBHEHUU C HE MOPaKEHHBLIMU PaKoM

TKaHAMU 1 OpraHamMu.

Komnnekcol HLA-nentng n3 obpasuoB ONyXxOoneBOW TKaHW paka nerkux (B TOM 4ducne
HMPI1 n MPJ1) 6binm ounweHsl; HLA-accouumpoBaHHble nentuabl Obinv BolAeNeHbl U
npoaHanuanposaHsl metogoM XXX-MC (cm. Mpumep 1). Bce TUMAP, cogepxalymnecs B
HaCTOALLEen NaTeHTHOM 3asaBke, Oblnv aeHTUMULMPOBaHbLI C MOMOLLbIO 3TOro Nogxoaa
Ha obpasuyax paka nerkux (B Tom unicrie HMPJT u MPJ1), 4tO nopTtBepxpaet ux

npes3eHTauuio Ha KneTkax paka nerkux (8 Tom yncne HMPJ1 n MPI).

Mentngel TUMAP, ngeHTnduumMpoBaHHble Ha MHOroYMCIIeHHbIX obpasuax paka nerkmx
(8 ToM uucne HMPJT u MPJl) 1 HopmaneHbIX TKaHeW, Obinn MNOABEPTHYTHI
KONMYEeCTBEHHOMY aHanudy C rnomowbio XX/MC 6e3  Mn30TOMHOM METKWU, C
ncnonb3oBaHWeM rnogcyeTa MoHOB. MeTo[ OCHOBaH Ha MPEeAnoNioXeHUN, YTO nroLaan
nvka nentuga npyv aHanude metogom XX/MC KoppenupytoT C ero CoaepxaHvem B
obpasue. Bce konuuyecTBeHHble CurHanbl NenTuha B PasfMyHbIX 3KCNEpUMeHTax C
ncronb3oBaHnem XX/MC Obinv HOpManM3oBaHbl, UCXOAA U3 OCHOBHOW TEHAEHLMM,
ObIN0 BBIMUCIEHO X CpeaHee 3HaveHne Ha obpasel, U CBefeHbl B rMcTorpaMmy B T. H.
npodune npeseHTaumn. B npodune npeseHTauum KOHCONMAMPOBaHbLI pasfunyHble
METOAbl aHanu3a, Takme Kak nouck B OaHke p[AaHHbIX ©OenkoB, crnekTpanbHas
Knactepusaums, AEeKOHBOMIOLMA COCTOSHUSA 3apsaa (pa3psad) v BblpaBHMBaHUE BPEMEHN

YOEPKUBAHUS U HOpManu3aLums.

Kpome M3ObITOYHOW npeseHTauuu nentuga Obina uccnegoBaHa akcnpeccna MPHK
ncxogHoro reHa. [aHHele no MPHK, nonyyeHHble ¢ noMoLbio cekBeHupoBaHua PHK
(RNASeq) 13 HOpMarnbHbIX TKaHeuW U pakoBblX TkaHew (cp. lMpumep 2, durypy 2).
[ononHUTENbHBIM UCTOYHUKOM [aHHBLIX O HOPMaribHBIX TKAHSAX CIy»un 00Le0CTYNHbIN
BaHK gaHHbIX no skcnpeccun PHK 13 npubnusmtensHo 3000 obpasuyoB HopManbHbIX
TkaHen (Lonsdale, 2013). [lenTugbl, KOTOpble MOfyYeHbl W3 OenkoB, KOTOpble
koaunpyrotTca MPHK, AeMOHCTPUPYIOLLEN BLICOKYHO CTEMEHB SKCMPECCUM B PaKOBOW TKaHW,
HO ee OYeHb HU3KWUM YPOBEHb UM OTCYTCTBUE B XXM3HEHHO BaXKHbLIX HOPMarbHbIX TKaHSAX,

ObINN BKITHOYEHBI KaK npeanovYTuTerbHble B HACToALLee |/|306peTeH|/|e.



-63 -

B HacTosLwem nsobpeTeHnn nNpeanoxeHsl NenTuibl, KOTOPbIE NPUroAHbl ANS NeYeHns
pakoBbIX 3abonesaHnn / onyxoren, NPeanoyYTUTENBbHO paka nerkux (8 Tom Yncne HMPJ1
n MPJ1), KNEeTKM KOTOPbLIX MPE3EHTUPYIOT B U3OLITKE UMN UCKIMOYUTENBHO NenTuabl rno
n3obpeteHnto. Kak nokasanm Macc-CreKTPOMETPUYECKUA aHanu3, 3TW nenTugbl
€CTeCTBEHHO Mpe3eHTupoBanucb Monekynamm HLA Ha obpasuax nepBUYHOro paka

nerkux (B Tom ymucne HMPJ1 n MPJ1) 4yenoseka.

MHorue 13 ncxogHbIx reHos/6enkoB (HasblBaeMbIX Takke «6enkamm noriHon AnnHbI» Unn
«Ba3oBbiMKM Benkammny ), U3 KOTOpPbIX ObIN NoMy4YeHbl NenTUabl, ObIN B BbICOKOW CTEMNEHU
N30BLITOMHO 3KCMPECCMPOBaHbI B KNETKaxX paka rno CpaBHEHUIO C HOPMarnbHbIMU TKaHAMU
— MOHATNE «HOPMasbHbIE TKAHU» B CBA3M C HAaCTOALMM M30BpeTeHneM nogpasymeBaeT
3[0pOBbIE KIETKN NErkux Unu Apyrue HopmarsbHble KNETKU TKaHW, AEeMOHCTpUpYyoLLme
BbICOKYIO CTEMneHb accoumaumm UcxogHblX reHoB € onyxornbito (cMm. lNMpumep 2). bonee
TOro, camv NenTuabl B BbiCLUEN CTENEHU M3ObITOYHO MPE3EHTUPYIOTCA Ha OMnyXoneBou
TKAHW — TMOHATME «OnyxoreBasi TKaHb» B CBA3W C HacCToAWMM Un3obpeTeHvem
nogpasymeBaeT obpasel TKaHW nauneHTa, CTpajatoLlero oT paka ferkix (B ToM 4Yucne

HMPJ1 n MPJ1), HO He Ha HopMaribHbIX TKaHAX (M. [Mpumep 1).

CesasaHHble ¢ HLA nenTuabl MOryT pacno3HaBaTbCA MMMYHHOW CUCTEMOW, KOHKPETHO T-
numdoumTamu. T-KNeTkn MOryT paspyllaTb KMeTKW, Npe3eHTUpYroLWmne pacno3HaHHbIN
komnnekc HLA/nenTua; K npumepy, KNeTkM paka nerkux (8 Tom yucne HMPIT u MPJI),

MpPe3eHTUPYOLLME NoNyYeHHbIe NenTuabl.

BbIno nokasaHo, 4To NenTUAbl NO HAaCToSALEMY N30OPETEHUIO CNOCOBHBI CTUMYNMPOBAaTL
T-kNeTouHble OTBeTbl WM  U3OBITOYHO MPE3EHTUPYIOTCA WU, MO3TOMY, MOryT
ncnosb3oBaThCa A9 nonyyeHus aHtuten nnnu TKP, Takme kak pactsopumele TKP, B
COOTBETCTBUM C HACTOAWMM n3obpeTteHnem (cm. MNpumep 3, MNpumep 4). Kpome TOro,
nenTuabl, eCrnv HaxoAAaTCH B KOMMJIEKCe C COOTBETCTBYOWEeNn Mmonekyrnon MHC, moryT
OblTb UCMNONB30BaHbl AN1S NonyvYeHus aHTuten uvnn TKP, B 4aCTHOCTM pacTBOPUMbIX
TKP, B cooTBeTCcTBUM C HacToAwmm un3obpeTteHnem. COOTBETCTBYyHOLUME CroCcoObl
XOPOLLUO W3BECTHbl Creunanucty gaHHon obnactu, a Takke MOoryT ObiTb HangeHbl B
COOTBETCTBYIOLUMX NUTEPATYPHBIX WUCTOYHUKAX (CM. Takke Huxe). Takum obpasom,

nenTuabl Mo HacTOosILLEMY M30OPETEHUO MPUrogHbl AN FEHEPUPOBAHUS UMMYHHOMO
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OTBETA B OpraHn3me nauneHTa 4ns YHUUTOXEHUSA ONyXOneBbIX KNETOK. MIMMYHHbIA OTBET
y naumeHTa MoxeT ObITb MHAYLMPOBaH MPWU HEMOCPEACTBEHHOM BBEAEHUMN OMUCAHHBIX
nenTuaoB UMM NOAXOAALMX BELLECTB-MPEALUECTBEHHMKOB (K MPUMEPY, YANMMHEHHbIX
nentTnaoB, 6ENKOB UMW HYKNENHOBBLIX KUCIMOT, KOAMPYHOLUMX 3TU NENTUAbLI) NAUUEHTY, B
ngeansHOM cryyae B KOMOGMHaLMK C BELLECTBOM, YCUNTUBAKOLLMM MMMYHOIEHHOCTbL (T. €.
agbloBaHTOM). MOXHO OXuAaTb, YTO WMMYHHbLIA  OTBET, BbI3BaHHLIN  TaKOWU
TepaneBTUYECKON BakumHaumen, OyaeT BbICOKO CrneunduyHO HanpasneH npoTuB
ONyXOneBbIX KMNETOK, TaK KaKk LenesBble NenTuibl NO HacTosAWeMy W30OpPETEHMIO He
NMPE3EHTUPYIOTCA Ha HOPMarnbHbIX TKAHAX B CPaBHMMOM  KONTMYECTBE  KOMWUW,
npegoTBpallasi, TeM caMbiM, PUCK HeXenaTeslbHbIX ayTOMMMYHHbIX pPeakuui npoTuB

HOpMarnbHbIX KNETOK Y NnauueHTa.

Hacrosllee onucaHne parnee OTHOCUTCA K T-kneTtouHbiM peuentopam (TKP),
BKIrOvarowmMm ansda-uens 1 6eta-uenb («anbga/beta-TKP»). Takke npeanoxeHbl
nenTuabl B COOTBETCTBMM C U30DpeTeHmeM, CcrnocobHble CBaA3bliBaTbCA C TKP u

aHTUTENaMn, eCriv OHM NPE3eHTUPYTCA Monekynon MHC.

Hacrosee onucaHne Takke OTHocUTCA K parmeHTam TKP B COOTBETCTBUMM C
n3obpeTeHnem, KoTopble CnoCOOHbI CBA3bIBATLCA C MNENTUAHBIM  aHTUreHOM B
COOTBETCTBUMU C HACTOALMUM M30DpEeTeHnEM, Korga OHWU MPE3EHTUPYIOTCA MOJSIEKYSION
HLA. [aHHbIn TEPMWH B YaCTHOCTM OTHOCUTCS K pacTBOpuMbIM dparmeHTam TKP,
Hanpumep, TKP 6e3 TpaHCcMeMOBpaHHbIX CEerMEHTOB W/MNM KOHCTaHTHbIM y4acTKam,

ofHouenoyeuHelM TKP 1 npogyktam ux CnnsHus, Hanpumep, c |g.

HacTtosillee onucaHWe Takke OTHOCUTCH K HYKMEeMHOBbIM KWUCnoTam, BeKTopam U
KneTkam-xo3seBam Anst skenpeccumn TKP 1 nentugam no Hactoswemy n3odbpeTeHunto;

MeTogaM NX NpMMeEHEHUS.

MoHaTHe «T-KNeToYHbIN pelenTop» (abbpesuatypa TKP) OTHOCUTCA K reTepoLUMEpPHON
MOMeEKyfne, BKMoYawLwen ansda-nonunentTuaHyrw uene (anbga-uens) mn OeTta-
nonunenTnaHy uenb (OeTa-uenb), rae reTepoauMepHbId peuenTop CnocobeH
CBA3bIBATECHA C MNEMTUAHBLIM aHTUreHOM, Mpe3eHTUpyemMbliM Monekynon HLA. 310

MOHATUE BKIIIOMAET TaKXe Tak Ha3blBaeMble rammal/aensta-TKP.
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B ogHom BapuaHTe <...> npeanoxeH cnocob nonydeHna TKP, cornacHo HacToswemy
onucaHuio, MnpuyemM crnocod BKMKYaET KynbTUBALUMIO KIETKU-XO35MHA, CrOCOBHON

akcnpeccuposatb TKP B yCcrnioBusx, NOAXOAALMX ANS CTUMYynAUumM akcripeccun TKP.

HacTosiLee onnucaHve B Apyrom acrnekTe garnee 0THOCUTCS K cnocobam B COOTBETCTBUM
C HacCTOSALMM OnucaHneMm, rae aHTureH HarpyxxeH Ha monekynsl MHC | unu Il knacca,
3KCMpPeccupoBaHHbIE Ha MOBEPXHOCTU MOAXOAALLEN aHTUreHNpPe3eHTUPYIOLWEn KNeTKU
WM UCKYCCTBEHHOW  aHTUrEeHMNPEe3eHTUPYIOLEN KMeTKW, Mpu  KOHTaKTUpOBaHWUN
[OCTaTOYHOro KONMMYEeCTBa aHTUreHa C aHTUreHNPEe3eHTUPYIOLEN KNETKOW, WNnn Xe
aHTUreH HarpyxxeH Ha Ttetpamepbl MHC | wunm Il knacca nytem TeTpamepusaLmu

KOMMekcoB aHTureH-moHomep MHC | vnm |l knacca.

Anbda- n Beta-uenun anbga-/6eta-TKP n ramma- 1 geneta-uenn ramma-/gensta-TKP,
KaK npaBuIio, CHMTAIOTCH TakUMK, YTO Kaxaas 13 HUX UMEET ABa «40MeHa», a UMEHHO
BapunabenbHble W KOHCTaHTHble [AOMeHbl. BapuabenbHblM LOMEH COCTOMT M3
nocrneaoBaTenbHO PacnofioXXeHHbIX BapuabenbHoro cermeHTa (V) n COeauHUTENBHOrO
cermeHTa (J). BapnabenbHbln JOMEH MOXET TakKe BKMoYaTb NMAepHbIn cermeHT (L).
BeTta- n genbTa-uenn MoryT TakKe BKto4aTh cerMmeHTbl pasHoobpasus (D). KoHCTaHTHbIe
AOMeHbl anbda n 6eta MoryT Takke Bkntodate C-TepMuUHanbHble TpaHCMeMOpaHHbIe

(TM) BOMEHbI, KOTOpbIE 3asaKopMBatoT anbgda- 1 6eTa-Uuenu Ha KneToYHoOn membpaHe.

B oTHOweHun ramma-/gensta-TKP, noHaTne «ramma BapuabenbHblt gomeH TKP»,
MCNONb3YyEMbI B KOHTEKCTE JaHHOro 3006peTeHnsi, OTHOCUTCA K COEAUHEHUIO CerMeHTa
ramma V TKP (TRGV) 6e3 nuagepHoro cermeHTa (L) n cermeHta TKP ramma J (TRGJ), a
MOHATUE «KOHCTaHTHBIN AomeH TKP ramma» OTHOCUTCS K BHEKNETOYHOMY CErMEHTY
TRGC wunn C-TepMmunHansHoW ycedeHHon nocnegosatensHocT TRGC. B pasHOM
CTENEHU MNOHATME «AenbTa BapuabenbHbln fomMeH TKP» OTHOCUTCS K COegMHEHMIO
cermeHTa TKP genbta V (TRDV) 6e3 nugepHoro cermeHTa (L) n cermeHTa TKP genbTta
D/J (TRDD/TRDJ), a noHATWME «KOHCTaHTHbIM fomeH TKP-gensta» OTHOCUTCH K
BHEKNETOYHOMY CEermMeHTy TRDC nnu C-TepmuHansHoOu yCeu4eHHON

nocnenoBaTernbHOCTA.



-66 -

TKP no Hactodawemy M306peTeHno NpeanoyYTUTENBHO CBA3LIBAIOTCH C KOMMIIEKCOM
nentuga n monekynbel HLA ¢ adpdpuHHOCTEIO cBA3bIBaHUA (KD) 0kono100 MkM unn Huxe,
okono 50 MKM mnn Huxe, okono 25 MKM unu Hrke nnm okonio 10 MkM nnn Huxe. bonee
npeanoYTUTESNTbHBIMU ABMSIOTCA BblCOKOaPUHHBIE TKP ¢ adpPUHHOCTLIO CBA3bIBAHWS,
cocraBsnaoLwen okono 1 MKM mnu Hwxe, okorno 100 HM mnn Hwxe, okorno 50 HM wnnn
Hmwxe, okono 25 HM wunu Hwke. HeorpaHuyuBarome npuMepbl Ananas3oHoB
npeanoYTUTENBHOM adPdPUHHOCTY cBA3bIBaHMUA ana TKP no HacToswemy n3obpeTeHuto
BKIHOYAOT 3Ha4YeHus oT okono 1 HM o okono 10 HM; oT okoro 10 HM ao okorno 20 HM;
oT okono 20 HM po okono 30 HM; oT okono 30 HM ago okoso 40 HM; ot okorno 40 HM o
okono 50 HM; ot okono 50 HM po okono 60 HM; ot okonio 60 HM o okosio 70 HM; oT
okono 70 HM ao okono 80 HM; oT okono 80 HM ao okono 90 HM; n oT okono 90 HM ao
okono 100 HM.

lMoHATHe «cneunduyeckoe CeA3bIBaHUEY», UCMONb3YeMOe B CBA3N C MoHATHeM TKP no
HacTosleMy M30OpETEeHMIO, U ero rpaMmmaTtuyeckme BapuaHTbl WUCMONb3YHTCA ANd
obo3HayveHna TKP ¢ adpduHHOCTEIO cBa3biBaHUA (KD) ans komnnekca nentuga u

mosiekynbl HLA 100 MKM mnnun Huxe.

Anbal/beta retepoaumepHble TKP cornacHO HacTosLEMY OMUCaHUIO MOTYT UMETb
BBEAEHHYIO  AUCYNbMUAHYK CBA3b MEXAY WX  KOHCTaHTHbIMW  LOMEHaMMW.
MpeanoyTtuTensHole TKP aTOro Buga BKAOYAKOT TE, YTO MMEIKT MNOoCnenoBaTeNlbHOCTb
KoHCTaHTHOro someHa TRAC 1 nocnegoBaTenbHOCTb KOHCTAHTHOro gomeHa TRBC1 unm
TRBC2, kpome Tex cniyyaes, korga Thr 48 gomeHa TRAC un Ser 57 gomeHos TRBC1 nnun
TRBC2 3amelleHbl ocTaTkaMu UUCTEUHA, MNPUYEM YKasaHHble OCTaTKM LUCTenHa
0BpasyoT gUCynbOUAHYIO CBA3L MEXAY NOCNeaoBaTeNlbHOCTBI KOHCTAHTHOro AOMEHa

TRAC v nocnepoBaTenbHOCTbIO KOHCTAHTHOro gomeHa TRBC1 unmn TRBC2 TKP.

C BBeAEHVMEM MEXLENOYeYHOU CBA3M, YNOMSAHYTOM Bbiwe, unn 6e3 Hee anbda/beTa
reTepoaAnMepHbIe TKP no HacTosLemMy n3obpeTeHmnto MOoryT UMeTb
nocneaoBaTenbHOCTb  KOHCTaHTHOro gomeHa TRAC w©  nocneaoBaTenbHOCTb
KoHCTaHTHoro aomeHa TRBC1 wnn TRBC2, n nocnepoBaTenbHOCTb KOHCTAHTHOrO

nomeHa TRAC n nocneposaTenbHOCTb KOHCTaHTHOro gomeHa TRBC1 nnmn TRBC2 TKP
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MOXeT OblTb CBSA3aHa BCTPeYaroLencsa B npupoae aucynbpuaHon ceasbto mexay Cys4

3k30Ha 2 pomeHa TRAC n Cys2 sk3oHa 2 gomeHa TRBC1 nnn TRBC2.

TKP no Hactoswemy un3obpeTeHUo MOryT BKMYaTb MOAAAOLLYHOCA OBHapyXeHUto
METKY, BblOpaHHY 13 rpynnbl, COCTOALLEN U3 paguoHyKnuaa, dpnyopodopa n buotmHa.
TKP no HacTosLwemMy n3obpeTeHuo MOryT KOHBHOMMPOBaHbLI C TepaneBTUYECKN aKTUBHbLIM
WHIPEAUEHTOM, TakuM Kak pPaauoHYKNuUA, XMMUOTEpaneBTUYECKMM CPenCTBOM WNN

TOKCUHOM.

B oaHom BapunaHTe ocyujectBneHna TKP no HacToswemMy n3obpeTeHno, UMeoLLMiA rno
MeHbLLEN Mepe ofHy MyTauuio anbda-ueny umnm nverwmm no MeHbLUIEN Mepe oaHY
MyTaumio  BeTa-uenu, obnagaet MOAUMPUUMPOBaHHBIM  NUKO3UNUPOBaHWEM B

cpaBHeHun ¢ TKP 6e3 myTauun.

B ogHom BapuaHTe ocyuwlectBnenns TKP, copgepxawmn no MeHbllen Mepe OofHy
MyTauuio B anba-uenn TKP n/nnun 6eta-uenn TKP, nmeet atbPMHHOCTL CBA3bIBAHUSA
MO OTHOLLEHUIO K U/MN NONYNEPUoS CBA3bIBAHWS MO OTHOLLEHWUIO K KOMMSIEKCY nenTtuaa
n monekynbl HLA, KOTOpble N0 MEHbLLEN Mepe BABOE Bbile, YeM y TKP, copgepxallero
anbda-uene TKP 6e3 myTtaumn w/wunu 6Geta-uens TKP ©6e3 myTauun. YcuneHue
addpumHHOCTM onyxonecneumdudeckunx TKP, a Takke ee NCNOMb3oBaHWE, OnNupaeTcs Ha
CyL|eCTBOBaHME «OKHa» C OonTuMarbHbIMM nokasatenamm adpduHHocTn ana TKP.
CyLecTBOBaHME Takoro 0kHa OCHOBaHO Ha HabrnrogeHnax, 4To TKP, cneynduyeckmne ans
HLA-A2-peCTpuKTMPOBaHHLIX MaTtoreHoB, obnagarT nokasaTtensamu KD, koTopble, B
OCHOBHOM, NpumMepHo B 10 pa3s Huxe no cpasHeHuto ¢ TKP, cneuynduyecknummn ana HLA-
A2-peCTPUKTUPOBAHHbLIX  OMyXxorieacCoLMMpoBaHHbIX aytoaHTureHros. [Ona TKP,
creunduYHbIX K natoreHam, PeCTPUKTUPOBAHHBLIX MO APYrUM annensm B CpaBHEHUU C
OnyX0reacCcoUnnpoBaHHbIMA ayToaHTUreHamu, 3HadeHne KD MOXeT HaxoguTbCa B
HECKOMNbKO APYroM Auana3oHe, OAHaKo MPUHUMNMAanbHBIX pasnnuyvi B OTHOLLEHWUK
BO3MOXHOCTK co3ganmna TKP mexay pasHbeiMu annensamm HeT. Cendac U3BeCTHO, XOTH
ONyXxomneBble aHTUreHbl WUMEKT WMMYHOrEHHbIA MOTeHuMan, MOCKOMbKY —OnyXonu
BO3HUKaIOT U3 COBCTBEHHBIX KNETOK UHAMBUAA, TOMNBbKO MyTaHTHble 6enku unu 6enku ¢
N3MEHEHVSIMA B TPaHCMSALUMOHHOM rpoueccuHre 6yayT BOCMPUHMMATLCA MMMYHHOW

CUCTEMOWN KaK 4YyXXepOoAHble. AHTUIEHbl, YPOBEHb KOTOPbIX MOBLILEH WIN KOTOpblE
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3Kcrpeccupytotca B u30ObITKE (Tak Ha3blBaeMble ayToaHTureHol), He OyayT B
oba3arenbHOM Mopsake Bbi3biBaTb  (PYHKUMOHANBHBIA UMMYHHBIA  OTBET MNPOTMB
onyxonu: T-kneTkn, akcrnpeccupyrowme TKP, KoTopble ABNAKTCA BbICOKO aKTUBHbLIMU MO
OTHOLLUEHWIO K JdaHHbIM aHTureHam, OyayT noasepraTbCA OTpuuaTensHoMy oToopy
BHYTPM BUNOYKOBOM Xeresbl B MpoLecce, M3BECTHOM Kak LieHTparbHasi TONepaHTHOCTb,
YTO O03Ha4yaeT, 4TO OCTaHyTCA nuUWb T-KNeTkn C Hu3koadpPuHHbIMM TKP K
aytoaHTureHam. lostomy adpduHHOCTE TKP mnu BapuaHTOB COrfiacHO HacTosLemy
ONMCaHWIO MO OTHOLUEHUIO K MenTugam MOXEeT OblTb ycureHa criocobamu, XOpoLUo

M3BECTHBIMN U3 YPOBHA TEXHUKMN.

Hacroslee onncaHne OTHOCUTCS farnee K cnocoby naeHtudpukaumm un eolgeneHna TKP
B COOTBETCTBMM C HaCTOALWMM OMMUCaHUEM, MPUYEM YKa3aHHbIA Crocob BKOYaeT
nHkyGaumo MKIK 340poBLIX JOHOPOB, OTPULATENBHBIX MO OTHOLLEHWUIO K HACTOALLEMY
annento, ¢ MOHOMepHbIMKU komnnekcamn HLA/mentng, nHkybaumo MKIK ¢ TeTpamep-
dukosputpmHom (PE) v BblaeneHne T-KNeToK C BbICOKOW aBUAHOCTBIO C MOMOLLLIO

COPTUPOBKW KNETOK C akTBMpoBaHHoW dnyopecueHuymen (FACS)—-Calibur.

HacrosLiee onncaHne OTHOCUTCS garnee K cnocoby naeHtudukaumm v solgenenmna TKP
B COOTBETCTBMM C HaCTOALWMM OMMUCaHWEM, MPUYEeM YKa3aHHbIM Crocob BKNOYaeT
nony4YeHne TPaHCreHHOM MbIlWK C LienbIMn Yenoseyeckummn nokycamm reHa TCRaoB (1,1
n 0,7 MNH. N. H.), T-KNETKM KOTOPOW SKCMpPeCccupyroT pasnuuHble TKP 4denoseka,
KOMMeHcHpya HegocTaTok TKP y MbIWK, MMMYHU3AUMIO MbILLX NENTUAOM, UHKYBauuo
MKTIK, nony4YeHHbIX Yy TPaHCreHHoOM MblK, C TeTpamep-pukosputpuHom (PE) wu
BblgeneHne T-KNeTok C BbICOKOM aBUAHOCTBIO C MOMOLLUBKO COPTUPOBKU KIETOK C

akTmsupoBaHHon pnyopecueHuunen (FACS)—Calibur.

B opHOM acnekte p[nia nonyyYeHua T-KNeTok, akcnpeccupyrowmx TKP  cornacHo
HaCTOALLEMY OrNMCaHUIO, HYKNENHOBLIE KUCNOTLI, kKogupyowme uenn TKP-anbda n/nunm
TKP-BeTa cornacHO HacTosLWeEMY OMUCaHWUIO, KNOHUPYIOT B BEKTOPLI 3KCMPECCUn, Takue
KaKk ramma-peTpoBMpyC WNN -NEeHTUBMPYC. PekoMOWHaHTHble BUPYCbl MOMyYarT WU
NPOBOAAT UCMbITAHNE UX PYHKLMOHANBHOCTU, TAKOW KaK aHTUreHHasa crneunguyHoCTs v

byHKUMOHaNbHas aBUAHOCTb. ANMKBOTa KOHEYHOMO NMPOAYKTa 3aTeM UCMOoNb3yeTcs Ans
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TpaHCcaAyKUMM LeneBon nonynauum T-kneTok (Kak npaeBuno, ouneHHblx oT MKIIK

nauneHTa), KOTOPYHO KyNbTUBUPYIOT Nepes UHGY3Nen NaumeHTy.

B Apyrom acnekte Ana nomnyyveHus T-KNETok, 3kcnpeccupyowmx TKP cornacHo
HacTodawemy onuncaHuno, PHK TKP CUHTE3UpYyHOT C NMOMOLLBIO METOAUK, U3BECTHLIX U3
YPOBHSA TEXHUKW, HAMPUMEP, TPAHCKPUMNLNOHHBIE CUCTEMBI in Vitro. CUHTE3NPOBaHHbIE in
vitro PHK TKP 3aTem BBOAAT C MOMOLL|bIO 3riekTpornopauum B nepsuyHsie CD8+ T-kneTku,
NonyYeHHbIe y 340POBbIX 4,OHOPOB, B LIENsX MOBTOPHOW 3KCnpeccun ansda- n/unn 6eta-

Lenewn onyxonecneumdpuyeckmx TKP.

[na yBennYeHns YpOBHA SKCMPECCUN HYKIEUHOBbIE KUCIOThI, Kogupyrowme TKP
COrfacHO HacCTOALEMY OMMCaHUIo, MOryT OblTb PYHKLIMOHAMNBLHO CBA3aHbI C CUMbHBIMU
NpoMoOTOpaMn, TakMMK Kak ASMHHbIE TepMUHarnbHble MOBTOpbI peTposupyca (LTR),
uutomeranosupyca (CMV), Bupyca CTBOMOBbIX Knetok wmbiwn (MSCV) U3,
docornuuepat-knHason (PGK), B-akTMHOM, YOUKBUTMHOM W KOMOWHWPOBAHHBIM
npomoTopoM Bupyca o00e3bsH 40 (SV40)/CD43, daktopom anoHraummn (EF)-1a wm
NPOMOTOPOM BUpYCa Hekpo3a ceneséHkn (SFFV). B npeanoytuTensHOM BapuaHTe
OCYLLECTBIEHUSS MPOMOTOP  SBMSETCS  rETEPOSIOrMYHbIM MO OTHOLUEHMIO K

3KCMNPECCUPYEMON HYKNENHOBOW KUCIIOTE.

B pononHeHne K CUMbHbIM MPOMOTOPaM 3KCMNpPecCuoHHble KacceTol TKP cornacHo
HaCTOALLEMY OMMCaHUIO MOTYT codepaTb AOMNONHUTENbHbIE 3NTIEMEHTLI, KOTOPbIE MOTyT
yCuUnuBaTtb SKCMPECCUI0 TPaHCreHa, BKKYaa LeHTparnbHbIM MONUNYPUHOBLIM TPaKT
(CPPT), kOTOpbIM CNocOBCTBYET SAEPHOM TPaHCHOKaUMM NEHTUBUPYCHBIX KOHCTPYKLMIA
(Follenzi et al., 2000), 1 MNOCT-TPAHCKPUMLUMNOHHBLIA PEryNATOPHBIA 3N1EMEHT BUpyca
renatuta cypkoB (WPRE), KOTOPbIN NOBLILLAET YPOBEHb 3KCNPECCUN TPaHCreHa 3a cyeT

yBenuyeHus ctabunoHoctn PHK (Zufferey et al., 1999) (Zufferey et al., 1999).

Anbta- n Beta-uenn TKP no HacToswemy W30OPETEHUIO MOryT KOAMPOBAaTbLCS
HYKNENHOBLIMW KUCMOTaMK, OKanmM3oBaHHbIMU B OTAEMbHbIX BEKTOpax, WUnn MoryT

KOAMpoBaTbCA NONMNHYKNeoTnaamMmm, nokarnm3oBaHHLIMMU B O4HOM U TOM XE BEKTOpE.
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[ns [OCTMKEHME BbICOKMX YPOBHEW akcripeccun TKP Ha noBepxHoCTM TpebyeTtcs
TpaHCKpUNUMA BbICOKMX YPOBHEWN kak uenen TKP-anbda, Tak n TKP-6eTa, BBE4EHHOrO
TKP. Ona storo yenn TKP-anb®a n TKP-6eTa cornacHo HacTosLweMy OrnmcaHuio MoryT
OblITb KITOHMPOBaHbI B OULIMCTPOHHbIE KOHCTPYKLMX B O4HOM BEKTOPE, KOTOPLIW, Kak ObINno
nokasaHo, criocobeH npeoaoneTb AaHHOEe MpenaTcTBue. Vcnons3oBaHWe y4acTka
BHYTpeHHen nocagku pubocombl Bupyca (IRES) mexay uenamvmn TKP-anbda n TKP-6eTa
NPUBOANT K CKOOPAWHUPOBAHHOW 3KCNpeccumn obeunx Leneun, Nockoneky Lenu TKP-anbda
n TKP-6eTa 06pasyroTca U3 0O4HOro TPaHCKpUMTa, KOTOpbLIA pas3fendeTca Ha ABa Oenka
BO BpemMs TpaHckpunummn, obecneymsas rnory4YeHne paBHOro MOJSIAPHOro COOTHOLLEHUA
uenen TKP-anbda n TKP-6eta (Schmitt et al., 2009).

HyknenHoBble KUCNOTbI, kogupyrowme TKP corracHo HacToswemy OnucCaHuit, MoryT
ObITb KOAOH-OMTUMM3NPOBAaHbI AN YBENIMYEHUSA 3KCMPECCUU  KINETKOM-XO3AMHOM.
N36bITOYHOCTL FrEHEeTUYECKOro KoAa rNo3BoNAET KOAMPOBaAHNE HEKOTOPbIX aMUHOKUCIOT
Bonee 4em OOHMM KOAOHOM, OJHaKO HEKOTOpble KOHKPETHblE KOAOHbI MeHee
«OMTUMArbHbI», YeM Apyrve, no NpUYMHE OTHOCUTENBHOW LOCTYNMHOCTU MOAXOAALLMX
TPHK, a Takke gpyrux caktopoB (Gustafsson et al., 2004). Kak 6bIno nokasaHo,
Moaunmkaumm nocnegosartensHocTen reHoB TKP-anbda n TKP-6eTa, Tak YtoObl kaxkgas
aMUHOKMCIOoTa KogupoBanacb OnTUMarnbHbIM  KOAOHOM  ANS  3KCMPEeCcCUn reHOoB
MIeKonuUTarLWKnX, a Takke yaaneHme HectabunbHblXx MOTUBOB MPHK nnn Kpuntuyeckmx
CanTOB CMnianCuHra, CyLeCTBEHHO ycunmBanu akcnpeccuo reHoB TKP-anbda n TKP-
BeTa (Scholten et al., 2006).

Kpome TOro, HapyLleHWe KOMMIIEMEHTAPHOCTU MeXay BBEAEHHbIMA U SHAOreHHbIMU
Lensmm TKP MOXeT npuBECTUM K MPUOBPETEHMIO CcrieumdUyHOCTH, KoTopast Oyaet
NPeACTaBnATb 3HAYNTENBHLIN PUCK ANA ayTOMMMYHHOCTU. Hanpumep, dpopmMupoBaHue
CMeLLaHHbIX aumepoB TKP MOXET CHU3UTL YnCro monekyn CD3, MeroLwmxcsa B Hann4mm
Ans opMmnpoBaHNA NpaBUibHO crapeHHbIX KomnnekcoB TKP, 1, Takum oOpasom, MOXeT
CYLLECTBEHHO CHU3UTb YHKUMOHAmNbHYKO aBUAHOCTb KIETOK, 3KCMPECCUPYHOLLNX
BBegeHHbI TKP (Kuball et al., 2007).

Ana cHwxeHust owmboyHoro crnapueaHus C-KOHLUEBOW AOMEH BBeAeHHbIX uernen TKP

COrnacHoO HacTosILLEMY OMUCaHMIO MOXET ObiTb MOAMMULMPOBAH B LIENSIX CTUMYMSLMA
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MeXUEenoYeyHon aP@UHHOCTK, NMPU STOM CHWXKasi CrMoCOOHOCTb BBEAEHHLIX Leneu
crapueaTtbCs C aHgoreHHbIiM TKP. [JaHHble cTpaTernn MoryT BkMYaTh 3ameLleHune C-
KOHUEeBbIX AomeHoB TKP-anba n TKP-6eTa-uenen 4enoBeka WX MbILUWMHBIMA
akBuBaneHTamm (C-KOHUEBOW «MYPUHU3NPOBAHHLIN» AOMEH ); MONyYeHne BTOPOU
MeXUenoYyeyHon aucynbduaHon cBs3nm B C-KOHLEBOM [OMEHe 3a CyeT BBeLEeHUS
BTOpPOro ocratka uuctemHa B obe uenu: TKP-anbda n TKP-6eta BeBegeHHoro TKP
(Moandmkauma LUMCTeMHoMm); obMeH B3auMOLENCTBYOLWUMM ocTaTtkamu B C-KOHLIEBOM
aomeHe TKP-anba wn TKP-OeTa-uenenm («BbICTYM-BO-BMaguHy»), W  CrvsHWE
BapuabernbHblx gomeHoB uernen TKP-anbda n TKP-6eta HenocpenctseHHo B CD3(
(crnnaHme CD3Z) (Schmitt et al., 2009).

B ogHOM BapuaHTe OCYLLECTBMEHUSA KINETKa-XO03AMH reHeTUYeCcKn MOoAnULMpOBaHa,
4yTOObI 3KCnpeccupoBaTtb TKP cornacHo HacTosiLemy onvcaHuio. B npeanoyTuTensHbIX
BapuaHTax OCYLLECTBMEHUSA KIEeTKa-XO38MH SABMAETCS YernoBeYvyeckor T-KneTkow wunu
npeglwecTtBeHHUKOM T-kneTkn. B ogHuX BapuaHTax ocyljecTBrneHua T-knetka wnu
npealwecTBEHHUK T-KNETKM MOfyyYeHbl y naumeHTa, OOonmbHOro pakoMm. B gpyrux
BapuaHTax OCyL|eCTBNeHUs T-kneTka Wnn NPeaLecTBEHHUK T-KNeTKM MNONyYeHbl Y
300pOBOro foHopa. KneTku-xo3sieBa COrnacHO HacTosweMy OMUCaHMIO MOryT ObiTb
annoreHHbIMM U ayTONOMMYHBIMW B OTHOLLEHUM NaumMeHTa, noanexaiyero neyexHumo. B
OAHOM BapuaHTe OCYLLECTBIEHUSA KNETKA-XO3\MH SABNAETCS rammal/aensta T-KneTkon,

TpaHCOpPMUMPOBaAHHOW ANa sKkCnpeccun anbda-/teta-TKP.

«PapmaLeBTuYeckasi KOMMO3ULMUSTy  SIBMSIETCA  KOMMO3ULMEN, MOAXOASALEN Ans
BBEAEHUS YerioBeky B MEAULUMHCKOM yupexxaeHun. [peanoyTuTenbHO, ecnu
thapmaLeBTMYECKas KOMMO3ULMS SBNSIETCA CTEPUNBHOM 1 MPOU3BEeAEHa B COOTBETCTBUN

¢ npasvnamn GMP (Hagnexalien Nnpon3BoACTBEHHOW NPaKTUKMK).

dapmaLeBTUYeCcKMe KOMMOo3NLMM BKITKOYaT NenTuabl kKak B cBoBoaHOM hopme, Tak 1 B
dhopme apmaueBTUYECKM NMPUEMNEMOM COMM (CM. Takke Bblle). B ogHOM acnekTte
nentTug, OMUCbiBaeMbli B  HaCTOAWEM KOHTEKCTe, npeactaesrneH B dopme
dapmaueBTmyHeckn npuemnemMon conu. B gpyrom acnekte nentug npeacraBneH B

dhopme hapmaLeBTUYECKON COMKM B KPUCTaNIMYeCKon opme.
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B ogHoM acnekTe dapmaLleBTUYeCK NpremnemMasi Cofb, ONUCHIBaEMAas B HACTOSILLIEM
KOHTEKCTE, OTHOCUTCS K COMNSIM, UMEIOLLIUM MPOUIN TOKCUYHOCTU B AnanasoHe, KOTOPbIA

npuemnemM Ans hapmaLeBTUHYECKOrO MPUMEHEHUS.

Mcrnonb3yemoe B KOHTEKCTE [aHHOro U300peTeHus MOoHATUE «dapmaueBTUYECKU
npuemMnemas cofnb» OTHOCUTCA K MPOU3BOAHBIM PaCKpbITbIX NENTUAOB, MPUYEM NenTug
MOAMDULMPOBAH NMyTEeM NOMNy4YeHUs KUCIbIX UM OCHOBHbLIX COreu BeLyecTsa. Hanpuwmep,
KUCIble CONnW nony4aroT M3 cBOOOAHONO OCHOBaHUS (Kak npaBwuIio, rae HeuTpanbHas
dopma nekapCTBEHHOro CpeacTBa UMEeET HenTpanbHyo rpynny —NH2) ¢ npumeHeHvem
peakLmn C NoAXOASALLEN KUCNOTOW. [MoaxoaaLme KUCNOThl ANSA NONYyYeHUA KUCTbIX CONen
BKITHOYAIOT KaK OpraHW4eckue KUCroTbl, Harnpumep, YKCYCHYKO KUCIOTY, MPOMMOHOBYHO
KUCMOTY, TNINKOMNEBYKO KUCIOTY, MUPOBUHOrPafHYO KUCMOTY, LUaBEneByo KUCMOTY,
ABMOYHYIO KUCMOTY, MarlOHOBYIO KUCIIOTY, SIHTAPHYHO KUCMOTY, ManevHOBYKO KUCIOTY,
dymapoByto KACMOTY, BUHHYKO KUCMOTY, FIMMOHHYIO KUCIOTY, OEH30MHYH KUCIOTY,
KOPUYHYIO  KUCMOTY,  MUWHAANbHYK  KUCMOTY,  METaHCYyNb(OHOBYH  KMCMOTY,
3TaHCyNbPOHOBYO KUCIOTY, M-TONYOsnCyrnbOKNUCNOTY, CanuuUnoBYO KUCIOTY W
nofobHble, Tak W HeopraHW4yeckne KUCNOTbl, HanpuMmep, COMNSAHYID  KUCAOTY,
BPOMUCTOBOAOPOAHYIO KUCMOTY, CEPHYK KUCMOTY, a30THYK KUCAOTY, (OCHOPHYIO
KUCNOTY 1 TOMy nofobHble. N HA0BOPOT, NPUrOTOBIIEHNE OCHOBHbLIX CONEN KUCIOTHBIX
KOMMOHEHTOB, KOTOpble MOryT MPUCYTCTBOBaTb Ha MenTtuge, MNPOU3BOAMTCA MpwU
MCNONb30BaHUM (PapMaLeBTUHECKM MPUEMIIEMOrO OCHOBaHWUA, TaKOro Kak rmapokcug
HaTpUs, TMAPOKCUA Kanua, rmapokCcua aMMOHUS, TMAPOKCU KanbUms, TPMMETUNaMUH 1

TOMY MOLOOHbBIX.

B opHoM acnekte dapmaueBTUHECKM MpPUEMMEMbIE CONMM  MOTMYT MOBbIWATb
pacTBOPMMOCTb U/Uni CTabWNBHOCTL NENTUAOB, ONMUCHIBAEMbIX B HACTOSILLIEM KOHTEKCTE.
B apyrom acnekrte hapmaueBTUYECKME COMKU, OMNUCbIBAEMbIE B HACTOSILLEM KOHTEKCTE,
MOryT ObITb nonyyeHbl OObIMHBIMW CpeAcTBaMyM M3 COOTBETCTBYHOLLEro nentuaa-
HOCUTENSA UK KOMMIEKCa C NOMOLLBIO peakumm, Hanpumep, NOAXOASALWEN KUCMOTbI Unn
OCHOBaHWs C NenTMaaMm UM KOMnnekcamm, OnucCbiBaEMbIMU B HACTOSALLEM KOHTEKCTE.
B n4Opyrom acnekte dapmaueBTUYECKM TMPUEMMNEMbIE COMW  MpeacTaBneHsl B
KPUCTaNNMYeckon WnuM nonykpuctannuyeckon copme. B ewe B ogHOM acnekre

thapmaLeBTMYECKM MPUEMSIEMbIE COMM MOTYT BKIKOYaTb, Hanpumep, Te COMW, 4TO
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onucaHbl B paboTte «Handbook of Pharmaceutical Salts: Properties, Selection, and Use»
asTopos P. H. Stahl n C. G. Wermuth (Wiley-VCH 2002) n L. D. Bighley, S. M. Berge, D.
C. Monkhouse, B «Encyclopedia of Pharmaceutical Technology». Eds. J. Swarbrick and
J. C. Boylan, Vol. 13, Marcel Dekker, Inc., New York, Basel, Hong Kong 1995, pp. 453-
499, kaxaas U3 3TUX CCbINIOK BKMOYEHA B HACTOALLYIO 3asBKY CCbISIKOM B €€ MOSIHOM

obbeme.

B ogHOM 0COBEHHO MpeanoYTUTENIBHOM BapuaHTe OCyLLECTBIEHNS hapMaLeBTU4eckne
KOMMO3MLMM BKMIOYAOT MenTuabl B BUAE CONMEW YKCYCHOW KMCMOTbl (aueTatbl),

TpupTOpaLLETaTOB UMM CONMSAHOW KUCNOThI (XNopuabl).

MpeanoyTUTENBbHO, €ecrniv  MeAuKaMeHT MO HacTosweMy U300peTeHU0 SABNAETCS
UMMYyHOTEPaNeBTUYECKMM MpenapaTtoM, Takum Kak BakumHa. OHa MOXeT BBOAMUTHLCA
HenocpeaCTBEHHO NaUMEHTY, B MOPaXKEHHbIM OpraH UM CUCTEMHO B/K, B/M, n/k, B/6 n B/B
NN BHOCUTBCHA €X VIVO B KNETKW, MOSfyYeHHble OT nauueHTa, UM B YernoBeyeckKyto
KNETOYHYIO FIMHUIO, KOTOPbIE 3aTEeM MOryT BBOAUTLCA NAUMEHTY UM UCMONb30BaTLCA in
vitro ans cenexkumm cybnonynsumm U3 MMMYHHBIX KIETOK, MOSTyYeHHbIX OT MauueHTa,
KOTOpbIE MOCIe 3TOro BHOBb BBOASATCS NauneHTy. Ecnn HyknenHoBasa K1CnoTa BBefeHa
B KMETKW in vitro, TO MOXeT ObITb MOME3HO, YTOObI KNeTku Oblnn TpaHCHULMPOBaAHHBIMU,
4YTOObl COBMECTHO 3KCMpeccMpoBaTb MMMYHOCTUMYIUPYIOLLME LMTOKUHBI, Takne Kak
WMHTEPNEenKknH-2. Mentng MoXeT ObiTb MO CyWecTBY YUACTBIM UMM B KOMOMHauuu C
NMMYHOCTUMYITVPYIOLLMM a4 BIOBAHTOM (CM. HUXKE) UMM MCMNONb30BaTbLCS B KOMOMHaLMN
C UMMYHOCTUMYNUPYIOLLMMW LIMTOKMHAMW UMW Xe BBOAUTBLCSA C MOAXOAALLEN CUCTEMOU
AOCTaBKW, Hanpumep, nvnocoMmamu. [lentng MoXeT ObiTb TakkKe KOHBbIOrMpoBaH C
NoAXO4ALLMM HOCUTENEM, TakuM Kak remoumaHnH guccypensnel (KLH) nnn maHHaH (cm.
WO 95/18145 n (Longenecker et al., 1993)). MNenTng MoxeT ObiTh TaKKe MEYEHLIM UM
MOXeT OblTb cnuteiMm  Oenkom  wvnu - rmbpugHon  monekynon.  [lNentuabl,
nocnefoBaTenbHOCTL KOTOPbIX AaHa B HACTOSAWEM W300peTeHUM, Kak OXuaaeTcs,
ctumynupytoT CD4+ mnmn CD8+ T-kneTkn. Tem He meHee, ctumynsums CD8 T-knetok
Bonee adekTMBHA B NMPUCYTCTBUU NoAAepku, npegocrasnsemon CD4 xennepHsiMu
T-kneTkamu. Takum obpasom, ang anutonos MHC | knacca, koTtopele cTumynupytotT CD8
T-kNeTkn, napTHeEpbl B CrAUSHUW WM y4acTKM rMbOpuaHOW MOMeEKynbl Hagnexalium

obpas3om npefocCTaBNAT 3MUTOMbI, KOTopble CTUMYyNUPyoT CD4-nonoxutensHole T-
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knetkn. CD4- n CD8-cTumMynupyroLmne anmTorbl XOPOLLO U3BECTHLI U3 YPOBHA TEXHUKN U

BKITHOYAIOT T€, YTO OblNM MAEHTUPULMPOBaHLI B HACTOSILLEEM N300PETEHUN.

B ogHOM acnekTe BakUvHa BKMOYaeT MO MEHbLUEW Mepe OAWH MenTui, UMeroLuin
aMWHOKMCINOTHYKO nocnegosatensHoCTs ¢ SEQ ID No. 1 no SEQ ID No 489, n no
MEHbLLEN Mepe OA4MH AOMNOMHUTENbHBIM NenTUa, NPeanoYTUTENsHO OT ABYX A0 50, 6onee
nNpeanoYTUTENBHO OT ABYX A0 25, ewle 6onee npeanodtutensHO oT AByX Ao 20 u,
Hanbonee NpeanoYTUTENbHO, ABa, TPW, YeTbIpe, NATb, LWECTb, CEMb, BOCEMb, AEBATH,
AecATb, OAMHHAAUaThb, [ABeHaguartb, TpuHaguatb, 4YeTblpHaguaTb, NATHaguaTb,
lectHaguartb, cemMHaguatb unvM BocemHaguate nentugos. [lenTtua(bl) MOXeET(MOryT)
OblTb nony4eH(bl) M3 ogHoro wnu ©Gonee cneyndudecknx TAA U MOXET(MOryT)

cBasbiBaTbCH € Monekynamm MHC | knacca.

B ewje ogHOM acnekTe n3obpeTeHnsa npeanaraeTca HyKnemHoBas Kucrota (Hanpumep,
NONWHYKNEOTUA), Koaupyrowasa nentug WM BapuaHT nentuga no U3obpeTeHuto.
ronuHykneoTug MoxXeT ObiTb, Hanpumvep, AHK, kAHK, MNMHK, PHK nnn nx kom6uHaumamu,
Kak OAHO-, TaK WWunn [BYXHUTEBLIMW, MPUPOAHBEIMA UKW CTAaBUNM3NPOBaAHHBIMU
dopMamMu  MNONUHYKNEOTMAOB, TaKAMK  Kak, Hanpumep, MONMHYKNeoTuabl C
dhocthopoTMOaTHEIM OCTOBOM, U MOXET COAEPXaTb UMM HE coaepXaTb UHTPOHbI Mpwu
YyCrOBWW, YTO NOSMHYKNEOTUA KOAUPYET NenTug. PasymeeTcsi, TONbKO NENTUAbI, KOTOPbIE
cogepXaT BCTpevarwmeca B NpUpoae amMUHOKUCIIOTHbIE OCTaTKW, COEAWHEHHbIE
BCTpevarwmmmuca B  npupoge NenTuaHelMKM  CBSA3AMM, MOrMYyT  KOAUPOBaTbCA
NONIMHYKNEeOTMAOM. B apyrom acnekrte nsobpeTeHna NpearioXeH BEKTOP 3KCMPEeCCUM,

CNOCOBHLIN 3KcnpeccupoBaTh NONUMNENTUL B COOTBETCTBUN C U30DPETEHMEM.

Bbin paspaboTaH pag cnocobos CBA3LIBAHUA MONMHYKNEOTUA OB, B ocobeHHocTn [HK, ¢
BEKTOpaMu, HanpumMep, C NMOMOLLBIO KOMMMEMEHTaPHbIX NUMKUX KOHLUOB. K npumepy, K
cermeHTy OHK moryT ObiTb Ao6aBneHsl KOMMeMeHTapHbIE rOMOMONMMEPHbIE XBOCThI
ANna BCTpavBaHua B BekTopHyto [HK. 3T10T Bektop n cermeHT [OHK B Takom crniyyae
COeAVHEeHbl BOAOPOAHOM CBA3LID MeXAY KOMMMEMEHTapHbIMU rOMOMOMMEPHBLIMU

XBOCTamu, obpasya Monekynel pekomomnHaHTHou JHK.
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CuvHTEeTUYeCKME IUHKEpPLI, coaepXxalive OAUH WIN HECKOITbKO CauTOB PEeCTPUKLMW,
obecneymBarlroT anbTepHaTMBHLIN CNocob npucoegmnHeHnsa cermerTa OHK k BekTopam.
CvHTeTUYeCKMe NNHKepbI, cogepxallue psf cauToB pacrno3HaBaHUA PECTPUKLIMOHHON
3HAOHYKIIea3bl, UMEKTCH B Npojaxe B pasfMyHbliX UCTOYHUKAX, BKNoYaa International

Biotechnologies Inc, Hbto-XenBeH, KoHHekTukyT, CLLA.

B >xenaemom crnocobe mogmndmkaumm HK, kogupyroLen nonvnenTtug rno n3obpeTeHunto,
MCNoNb3yeTCHa MnornvMepasHasa LenHas peakuus, Kak packpbiTo B pabote Saiki RK n
coasrT. (Saiki et al., 1988). 3T0T cnocob MoXxeT ObITb UCnonb3oBaH Ans BBeaeHna [IHK B
NOAXOOALMA BEKTOpP, Harnpumep, Mpu KOHCTPYMPOBaHUM B MOAXOAALUMX cauTax
PECTPUKLMM, UK KXe OH MOXET OblTb MCMnoNb3oBaH Ana moaudpukauum OHK apyrumm
NPUroAHLIMU NYTAMU, U3BECTHBIMU U3 YPOBHSA TEXHWUKU. ECnn UCMOnb3ytoTCA BUPYCHbIE
BEKTOPbI, TO MPEAnOYTUTENbHBIMU SABIAKOTCA MOKCBUPYCHbIE WNW aAeHOBUPYCHbIE

BEKTOPbI.

3arem [OHK (unun B cniyyae peTpoBMpYCHbIX BekTopoB PHK) MoXeT akcnpeccmpoBaThCs
B MOAXOASLLEM XO35IMHE ANS MONyYeHUss MonunenTuaa, BKOYatoLero nentug wunm
BapuaHT no n3obpeTteHnto. Takum obpasom, [IHK, kogmpytowaa nentug unv sapuanHT no
N306pEeTEHUIO, MOXET ObITb UCMONb30BaHa B COOTBETCTBMM C U3BECTHBLIMU METOAMNKAMMU,
MOANDULIMPOBAHHBIMM COOTBETCTBYIOLMM 0Opa3OM C YYETOM PaCKpbITbIX B LaHHOM
OMMCaHUN WAEW, AN KOHCTPYMPOBaHMSA BEKTOpa JKCMPECCUMM, KOTOPbIA 3aTem
ncnonb3yeTcs ANs TpaHCHOopMaLmMn NOAXOASLLEN KINETKM-XO3\MHa ANs SKCMPECCUN U
NonyYeHNss nonmunenTuaa no M300peTeHuto. Takume METOAMKM BKIYalT Te, 4TO
packpbiTbl, Hanpumep, B naTeHTax CLUA NeNe 4440 859, 4 530901, 4582 800,
4 677 063, 4678751, 4704 362, 4 710 463, 4 757 006, 4 766 075 n 4 810 648.

OHK (unn B cnyyae peTpoBupyCHbIX BekTopoB — PHK), kogupyrowasa nonvnentug,
npeacTaBnsowmn cobon coegmHeHe no U3obpeTeHnIo, MOXeT BbITb NPUCOELNHEHA K
obwmMpHOMY  psay  Apyrux nocneposatenbHocten [OHK ana  BeBegeHuss B
cooTBeTCTBYOWeEro xo3amnHa. [OHK-cnyTHUK OyaeT 3aBuCeETb OT MPUPOLbI XO3AWUHA,
cnocoba BBegeHust [OHK xo3amHy M OT TOro, »XenatenbHO Nnu MNogaepxaHuve B

3MMCOMarnbHOM UM NHTErPaLMOHHON hopme.
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Kak npasuno, [OHK BBOAUTCS B BEKTOP 3KCMPECCUM, TaKOW Kak nnasmuga, C
COOTBETCTBYIOLLEN OPUEHTAUMEN N NPaBUIIBHON PaMKOW CHUTbIBAHUS NS 3KCNPECCUn.
Ecrm Heobxogumo, 1O [OHK MOXeT ObiTb COeAMHEHa C COOTBETCTBYHOLMMMU
HYKNeoTUAHbLIMN nocnenoBaTenNbHOCTAMM, obecneymsaroLMun KoopAnHaLuIO
TPaHCKPUNUUN N TPaHCNALMK, pacrno3HaBaeMbIMU enaTernbHbIM X03AUHOM, XOTH Takue
KOHTPOSbHbIE 31eMeHTbl 0ObIMHO MMEKTCH B BEKTOPE 3Kcnpeccun. BekTop BBoaUTCA
3aTeM XO3dauHy CcTaHgapTHbiMK crnocobamun. Kak npaeBunio, He BCe Xo3sieBa
TpaHCOPMUPYIOTCA  BEKTOPOM. Moatomy  Oyger  HeoOXO0AUMMO  BbIAENUTb
TpaHcdopMUpOBaHHbIE KNeTkN-xo3saeBa. O4Ha n3 meToauk otbopa BKNOYAET BBEAEHME
B BeKTOop aKcnpeccum nocnegosatensHoct [OHK ¢ mobbiMn  HeobxogmmbiMu
aNeMeHTamMun KOHTpONA, KoTopas koaupyet BblOpaHHbIV npu3Hak B

TPaHCHOPMUPOBAHHOW KNETKE, TAKOM KaK YCTONYMBOCTb K aHTUOMOTMKAM.

B kauectBe anbTepHaTMBbI MeH ANSA Takoro BbIOMpPaeMoro npusHaka MOXeT ObiTb Ha
APYromM BEKTOpE, KOTOPbLIA MCNONb3yeTCs AN COBMECTHOW TpaHCHOopMaLMn XKenaemon

KNeTKN-Xo3AnHa.

KneTkun-xossiea, Kotopble Obinn TpaHchopmupoBaHbl pekomOuHaHTHoM [OHK no
N300PETEHNIO, KYNbTUBUPYKOT 3aTeM B TEYEeHMEe [OCTaTOYHOrO BPEMEHU W NpwU
COOTBETCTBYIOLUMX YCMOBUSX, M3BECTHbLIX Creyuannuctam gaHHon obnactn, C y4eTom
PacKpbITLIX B JAHHOM ONUCaHUN MAEN, YTO BEAET K SKCMPECCUM NonunenTuaa, KoTopbl

nocne aToro MOXeT ObITb BblAENEH.

N3BECTHO MHOXECTBO CUCTEM 3KCMPeccuin, Bknroyarowmx dakrepum (Hanpumep, E. coli n
Bacillus subtilis), gpoxckn (Hanpumep, Saccharomyces cerevisiae), MuuenuanbHble
rpubbl (Hanpumep, Aspergillus spec.), pacTUTenbHble KINEeTKW, KMNETKU XUBOTHBLIX W
HacekoMblx. [lpegnoyTuTensHo, 4ToObl cucTema Obina KrneTkamu MIIeKornuTaroLmx,
Takumm kak knetkm CHO, nmerowmmnca B Hanmyimm B AMEpPUKaHCKOW KOMMeKLUMmn TUMoBbIX

kyneTyp ATCC.

TunnyHaga KrneToyHasi BEKTOpHad nnasMuvga MekonuTarowmx Ans KOHCTUTYTUBHOW
aKkcnpeccun BkntodaeT npomotop CMV mnmn SV40 ¢ nogxoasaiMm KOHLUEBLIM Y4aCTKOM

MoNn-A N MapkepoM YCTOMYMBOCTM, TakKUM kak HEOMULWMH. OgHUM MPUMEpPOM SIBRSIETCSH
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pSVL, umerowmmca B Hanvuumm B KoMmnaHun Pharmacia, MNMuckateysun, Horo-xepcu,
CWA. lMpumepoM MHAOYLMPYEMOrO BEKTOpa 3KCMPEeCCUMU MIIeKONUTaLWMX SABMNSETCS
PMSG, Takke umerowmncs B Hanuuum B Pharmacia. lMpurogHsiMn nnasmMuaHsIMm
BekTopamn apoxoken asnaotca pRS403-406 n pRS413-416, n OHW, Kak npasunio,
NMETCH B Hann4mMm y komnaHum Stratagene Cloning Systems, J1a xonna, KanudgopHua
92037, CLUA. Nnasmuabl pPRS403, pRS404, pRS405 1 pRS406 aBratoTCa ApOoXOKEBLIMU
nHTErpypyrowmmm  nnasmvgamm  (YIps) m BKNHOYaOT [POMCKEBbLIE CENeKTUpyemMble
mapkepbl HIS3, TRP1, LEU2 n URAS. lNMnasmuabl pRS413-416 aBNSA0TCH 4 pOXOKEBLIMA
nnasmmgamn c uUeHTpomepamu (Ycp). OcHoBaHHble Ha npomoTtope CMV BekTopbl
(Hanpumep, komnaHuM  Sigma-Aldrich) ofecrnedvBalOT KpaTKOBPEMEHHYIO UMK
YCTOMYMBYIO 3KCMPECCUIO, LIMTOMMasMaTUYeckyro 3KCIpeccuo unu cekpeumio u N-
TepMUHanNbHYO Mnu C-TepMrHarnbHy0 MapkMpOBKY B pasnunyHbiXx kKomOuHaumusx FLAG,
3XFLAG, c-myc unn MAT. [laHHble cnuTble 6enkn no3BOnSOT NPOBOAUTL BLISABIEHMWE,
OYMCTKY U aHanu3 pekoMmbrHaHTHoro 6ernka. CnvsHWS ¢ 4ABONHON MEeTKOW obecneynsatoT

rMBKOCTb npu BbIABNEHNN.

CWnbHbIN PErynaTopHbIA y4acToK npomMoTopa uuTtomeranosupyca denoseka (CMV)
NOBLILLAET YPOBHWN KOHCTUTYTUMBHOW 3Kcnpeccun 6enka, gocturarowme 1 Mr/n B KneTkax
COS. Ina meHee aKkTMBHbLIX KNETOYHbLIX IMHUN BEenKkoBble YPOBHN OObIMHO COCTaBMstoOT
~0,1 mr/n. NpucyTCTBME TOYKM Havana pennukauun SV40 6yaeT npuBoAnUTL K BbICOKAM
ypoBHAM pennukayun OHK B nepmuccmeHbix knetkax COS. Bektopel CMV, Hanpumep,
MOryT cogepxaTb TO4YKy Havana pennukagum pMB1 (npoussogHoe pBR322) B
DakTepuanbHbIX KneTkax, reH 6eTa-naktamasbl AN oTOOpa  YCTOMYMBOCTU K
aMnuuunnuHy y 6aktepun, polyA ropMmoHa pocTa YernoBeka, 1 TOYKY Havana pennmkaumm
f1. BekTopbl, cogepxawiue nuaepHyro nocrenosaTensHOCTb npenpoTpurncuHa (PPT),
MOryT HanpaBnaTb cekpeuuto crintelx BenkoB FLAG B KynbTypanbHOW cpege Ans
OYMCTKM C Ucnons3oBaHnem aHtuten Kk FLAG, cmon n nnaHweTtos. [Jpyrne BeKTopbl U
CUCTEMbI 3KCMpPeccuu AN NPUMEHEHUS C PasfUYHBIMU KIeTKaMU-X03sieBaMm XOpOLLIO

M3BECTHbI N3 YPOBHA TEXHUKN.

B apyrom npefnnoyTMTENbHOM BapuvaHTe OCYLLEeCTBMEHUS KOAMPYHOTCS ABa uin 6onee
nentTuga WM BapuaHTa nenTMAoB Mo  M30OpeTeHMo U, Takum oOpasoMm, OHWU

3KCMPEeCCcUpYOTCS NocneaoBaTeNbHO (Kak B Criydae CTPYKTYpPbl TUNa «ByCUHBI Ha HUTKY).
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B aTux uensix nentugbl UM BapuaHTbl NenTUAO0B MOryT ObiTb COEAMHEHbI UMK CrUTbI
BOEAMHO C MOMOLLBID PparMEHTOB SUMHKEPHBLIX aMUHOKWUCIIOT, TakuxX Kak, Hanpumep,
LLLLLL, nnu ke moryT OblTb coeguHeHbl 6e3 Kakoro(Mx)-nmbo AONONHUTENBHOMO(bIX)
nentTuga(oB) Mexay HUMW. IOTU CTPYKTYpbl MOryT ObITb TakKe WCNofb30BaHbl B
NPOTUBOPAaKOBOW Tepanuu 1, BO3MOXHO, UHAYLMPOBaTb UMMYHHbIE OTBETHI C y4acTUeEM

kak monekyn MHC I, Tak un MHC Il knacca.

HacTosiee n3obpeTeHne OTHOCUTCS TakXKe K KNeTKe-X03AnHY, TpaHCHOPMUPOBAHHOM C
MOMOLLIbIO MOSMUHYKNEOTUAHOW BEKTOPHOM KOHCTPYKLMM MO HaCTOALLEMY M300pETEeHUIO.
KrneTka-xo3amH MoXeT ObITb Kak MpOKapuOTUYECKOM, TakK W  3yKapMOTUYECKOW.
BakTepuanbHble KNeTku MoryT 6bITb, MPeAnoYTUTENBbHO, NPOKaPUOTUYECKUMU KNETKaMU-
X0351€BaMU NPU HEKOTOPLIX YCNOBUAX N OObIYHO ABMSKOTCH LUTaMMOM E. COli, TakUM Kak,
Hanpumep, E. coli wrtamma DH5, umerowmmcs B Hanmnuum B Bethesda Research
Laboratories Inc., betecga, Mspuneng, CLUA, n RR1, nmeowmmca B Hanuyum B
AMEPUKAHCKON KONNekumMmM TunoBbiX KynbTyp («American Type Culture Collection»
(ATCC), Poksun, Msapuneng, CLUA (Ne ATCC 31343). T[lpegnoyTuTenbHble
SYKapuUoOTUYECKME KIMETKU-XO35ieBa BKIOYAOT  KIMETKM  OPOXOKEN, HACEKOMbIX U
MMEKOMUTaKLWKNX, MPeAnoYTUTENbHO  KMNETKM MO3BOHOYHBLIX, TakMX Kak JIMHUK
PrnbpobnacTHbIX KNETOK W KNETOK TOSNICTOM KULLKW TakuMX BUAOB Kak Mbllb, Kpbica,
obesbsaHa nnn Yenosek. [poxoKkeBble KNeTKn-xossdesa BkntovaroT YPH499, YPHS500 n
YPHS501, koTopble, kKak npasusio, MMeroTca B Hanmyum B Stratagene Cloning Systems, Jla
xona, KanugopHus 92037, CLUA. T[pepgnodtuTenbHble — KMETKU-XO035ieBa
MEKOMUTaKOLMX BKITHOYAIOT KNETKN SndHKKa kuTanckoro xomsika (CHO), umerowmecs B
Hannumm B ATCC kak CCL61, ambBpuoHanbHble KNeTKU LUBEALAPCKOA MbIWM JIMHUN
NIH/3T3, umetownecs B Hanmdum B ATCC kak CRL 1658, knetkm COS-1 13 noyek
obesbaHbl, nmeromeca B Hanmymm B ATCC kak CRL 1650, n kneTkun 293, asnstomeca
SMOpUOHanbHBIMU - KneTkamMn MnoyYek 3amMOpUOHOB 4Yenoseka. [lpeanoyTuTensHbIMU
KneTkaMmyM HaCeKkOMbIX ABMNATCA KneTku SfO, KoTopble MOryT TpaHCcuUMpOBaTbCs C
noMoLLbo  6akynoBMPYCHBIX BEKTOpOB akcrpeccun. OG30p B OTHOLIEHUMM Bbibopa
NOAXOAALLMX KITETOK-XO3AEB AN 3KCMPecCUn npeacTaBneH, Hanpumep, B y4ebHOM
nocobun asTopoB Paulina Balbas n Argelia Lorence «Methods in Molecular Biology

Recombinant Gene Expression, Reviews and Protocols », 4acTb nepsas, BTOpoe
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nsgaHve, ISBN 978-1-58829-262-9, n gpyrom nutepartype, WU3BECTHOW Creumnanucry

JaHHom obnactu.

TpaHcdopmaumsa COOTBETCTBYIOLMX KINETOK-X035eB C rnomoLwysto [HK-KOHCTpyKUmMKM no
HacTosALeMy M30OpPEeTEHMIO NPON3BOAUTCH NPW MOMOLLM XOPOLLO U3BECTHLIX CMOCOBO0B,
kKoTopble OObIMHO 3aBUCAT OT TunNa WUcnonb3yemoro BekTopa. OTHOCUTENBHO
TpaHcopMaLmMn NPOKapUOTUHECKMX KIETOK-X03AeB CM., Hanpumep, paboty Cohen u
coaBT. (Cohen et al., 1972) n (Green and Sambrook, 2012). TpaHcdopmaums
APOXOKEBLIX KNETOK onucbiBaeTca B paboTe Sherman v coasT. (Sherman et al., 1986).
Takke nogxoaut meton bwurca (Beggs) (Beggs, 1978) . Yto KkacaeTtca KneTok
MO3BOHOYHbIX, TO NOAXOAALME ANA TPaAHCMEKLMMN TakUX KIETOK peareHTbl, Hanpumep,
docdart kanbumsa n DEAE-gekcTpaH nnv nmnocomarbHble COCTaBbl, UMEHTCH B HANN4nm
B Stratagene Cloning Systems unu Life Technologies Inc., M'entepcbepr, MapuneHg,
20877, CLUA. Onektpornopauusa Takke MOAXOAUT Ans  TpaHchopmaumm  u/unm
TpaHCMEKUMM KINETOK M XOPOLLUO M3BECTHA M3 YPOBHA TEXHUKU ANS TpaHcgopmaumm

APOAOKEBbLIX KINETOK, 6aKTep|/|aanb|x KNeTOK, KINeTOK HAaCeKOMbIX 1N KNEeTOK NMO3BOHO4YHbIX.

YcrnewHo TpaHCopMUpPOBaHHbIE KNETKU, T. €. KIMETKWU, KOTOpble CoaepKaT KOHCTPYKLMIO
OHK no Hactosiwemy un300peTeHnto, MOoryT ObiTb MAEHTUMDULMPOBAHbI XOPOLLIO
M3BECTHbIMM cnocobamn, Takmmm kak [LP. AneTepHatvBHO Hanuyne Oenka B

cynepHaTaHTe MOXeT ObITb BbISIBIIEHO C NMPUMEHEHNEM aHTUTE.

CnegyeT NOHUMAaTb, YTO HEKOTOPLIE KIETKM-X035eBa Mo M300peTeHno NoaxXoaaT ANA
nony4YeHnst NenTUA 0B MO M306PETEHNIO, HAaNpUMep, BakTepuarnbHbIe, 4 POXCKEBLIE KNETKU
N KNETKM HACEKOMbIX. TEM HE MEHEE, B KOHKPETHbIX TEPaNeBTUYECKMX MEeToAaxX MOryT
MCNONb30BaTLCA APYrue KNneTkM-xo3seBa. Hanpumep, aHTUreHNPE3eHTUPYIOLME KINETKN,
Takune Kak AEeHAPUTHbIE KINETKWU, MOTYT C MOMb30n ObiTb MCMOMb30BaHbl A1 SKCNPEeCcCUm
NenTuaoB MO M30OPETEHUIO TaK, YTO MX MOXHO OyaeT HarpyaTb Ha Noaxoasiyme
mMonekynbl MHC. Takum obBpasom, B HaCToALEM M300peTeHUN NpearioxeHa KneTka-
XO3AMH, BKIOYAKOLLAsa HYKITEUHOBYO KUCMOTY MM BEKTOP 3KCMPECCUN B COOTBETCTBUN C

n3obpeTeHnem.
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B npeanoytutensHOM  BapuaHTe  OCYLUECTBNEHUA  KMeTKa-XO3§uH  SBNAETCH
aHTUrEeHNPE3eHTUPYIOLLEN KMETKOW, B YaCTHOCTW, [AEHAPWUTHOM  KMETKOM  Wnn
aHTUreHnpeseHTupyrowen knetkon. AlK, HarpyxeHHble PEeKOMOWHAHTHBIM CrUTbIM
Benkom, cogepxaliMm npocTaTtuyeckyro kucny gocgatasdy (PAP), Obinn ogobpeHsol
YnpasrneHnem no KOHTPOM 3a NPOoAyKTaMu MUTaHUA U NeKapCTBEHHbIMU CpeacTBaM
CLLA (FDA) 29 anpensa 2010 r. ons npuMeHeHns npu nevyeHnm metacratndeckoro HRPC
(ropmoH-pedpakTepHOro paka npeacrarensHon xenesbl), npoTeKaroLlero
©eCCMMNTOMHO UM C MUHUMAIbHO BblpaXeHHbIMU cumnTomamu (cvnynenden-T) (Rini
et al., 2006; Small et al., 2006).

B apyrom acnekte u3obpeTeHusi MpeasioxkeH crnocob nonyyYyeHus nentuaa unm ero
BapuaHTa, npuvyemM crnocob BKMOYAET KyNbTUBALMIO KIETKU-XO3\MHa W BblgeneHue

NenTuaa 13 KNETKU-X03AMHa UM ero KynbTyparnbHOW cpeabi.

B Aapyrom BapuaHTe OCyLIEeCTBMNEHUs MenTui, HYKNeuMHoBas KWCroTa WunuM BeKTop
SKCMPeccum rno M3oBpeTeHnIo NPUMEHSAIOTCA B MeaguumnHe. Hanpumep, nentug unv ero
BapMaHT MOXET MPUroTaBNMBaTbLCA AN BHYTPUBEHHOrO (B/B) BBEAEHWUSA, MOLAKOXHOMO
(n/K) BBEOAEHMS, BHYTPUKOXHOIO (B/K) BBEAEHUSA, BHYTPUOPIOLNHHOIO (B/6) BBEAEHMUS,
BHYTPUMbILLEYHOrO (B/M) BBEAEHUA. [1peanodyTuTenbHble cnocobel BBEAEHMS NENTULOB
BKMoYaroT n/k, B/K, B/6, B/M 1 B/B. lNpeanoytutenbHele crnocobel BBeaeHua [OHK
BKOYakOT B/K, B/M, n/K, B/6 1 B/B. BBOAUTLCA MOryT, K NpuMepy, A03bl 0T 50 Mmkr Ao 1,5 wr,
npegnoytutensHo oT 125 mkr o 500 mkr nentuga wnu OHK, B 3aBucumocTn oOT
cootBeTcTBYtowero nentuga vnm OHK. [JosupoBka B AaHHOM AuanasoHe YCreLwHo

ncnosib3oBarnacs B npeablaywmx KnmHn4ecknx ncenegosaHunax (Walter et al., 2012).

MonuHyKkneoTna, NPUMEHAEMbIA B aKTUBHOW BakUMHaUUKW, MOXET OblTb MO CyL|ecTBy
YACTBIM WM  COoAdepXaTbCsA B MOAXOASALEM BEKTOpEe WM CUCTEME [OCTaBKW.
HyknenHoBasa kucnota moxet Obimb OHK, kOHK, MNMHK, PHK wunn nx kombuHaumen.
MeToAbl KOHCTPYMPOBAHUA U BBEA,EHUS TAKOWN HYKITEMHOBOW KUCIOTHI XOPOLLO U3BECTHbI
13 ypoBHA TexHukn. OB30p npeacrasneH, Hanpumep, B pabdote Teufel n coasT. (Teufel
et al., 2005). lNonuHykNeoTUaHbIE BaKUMHBI MPOCTO MOSYYUTb, OL4HAKO MEeXaHW3Mm
AEVCTBMS 3TUX BEKTOPOB MO WMHAYLUMPOBAHWMIO MMMYHHOIO OTBETa MOHATEH He

NOMHOCTLIO. lNogxoadilime BEKTOPbl U CUCTEMbl AOCTaBKM BKMOYaOT BUPYCHble [HK
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nvnn PHK, Taknme Kak cuUCTeMbl, KOTOpble OCHOBaHbl Ha aaeHOoBMpyCe, BUpyce
OCMoOBaKLMHbI, PeTpoBMpycax, BUpyce repneca, afeHoacCoLUUnMpoBaHHOM BUpPYyCe UNu
rmbpuaax, cogepxawmx anemeHTsl 6onee 4Yem ogHOro Bupyca. HeBUpyCHbIE CUCTEMBI
AOCTaBKWN BKIHOYAKOT KATUOHHBIE NMUNUALI U KATUOHHBIE MONIMMEPBLI U XOPOLLIO U3BECTHbI
N3 ypoBHS TeXHWKM B obnactn pgoctaskn [OHK. Takke moxeT ObiTb MCronb3oBaHa
dusnyeckaa focraBka, Takasg Kak MoCpeAcTBOM «reHHoro nucroneta». [lentug wnu
nenTuabl, KOAUPYEMbIE HYKNENHOBOW KUCIOTOW, MOTYT OblTb CNUTBLIM BENKOM, Hanpumep,
C 9nNUTOMOM, KOTOPbIN  CTUMYNMPYeT  T-KNeTkM npoTMB  COOTBETCTBYIOLLErO
NPOTUBOMOMOXHOrO  ONpeAenslowWwero KoMmnnemeHtapHocts ydvactka CDR, kak

OonnchbiBaeTCA BbILLE.

MeaukameHT No M30BPEeTEHNIO MOXET TaKkKe BKNYaTb O4MH uUnn 6onee afbloBaHTOB.
AL BIOBaHTbI — 3TO BELLUECTBa, KOTOpble HeCneumMuyYeckn yCunmBaroT Unin NOTEHLMPYIOT
UMMYHHbIM  OTBET  (Hanpumep, WMMYyHHble OTBEThI, onocpefoBaHHble CD8-
NONOXUTENbHBIMU T-KNeTkamn unu xennepHsiMu T-knetkamu (TH) Ha aHTUreH, n MoryT,
Takum 00pasoMm, paccMaTpuBaTbCA Kak MOME3HblE B MEAMKAMEHTE MO HaCTOsLEMY
n3obpeteHnto. NMoaxoasaime agbloBaHTbl BKAKOYAOT, HO 6e3 orpaHuyeHunsa, 1018 ISS,
conu antomuHms, AMPLIVAX®, AS15, BCG, CP-870,893, CpG7909, CyaA, dSLIM,
dnarennuH nnn nurangel TLRS, nonyyerHble u3 cdonarennuHa, nuraHg FLT3, TM-KCO,
IC30, IC31, ummkeumon (ALDARA®), peanmukeumog, ImuFact IMP321, MHTEpPNENKUHbI,
Takue kak UJ-2, UJT-13, UJT-21, nHtepdepor-anbda nnm 6eta unm nx nernnpoBaHHbIe
npousBogHble, IS Patch, ISS, ISCOMATRIX, UMMyHOCTUMYMMPYIOLLME KOMMIEKChHI
ISCOM, Juvimmune®, LipoVac, MALP2, MF59, moHodocchopun nunng A, MoHTaHng
IMS 1312, MoHTaHug ISA 206, MoHTanug ISA 50V, MoHTaHug ISA-51, amynecun «Boga
B mMacrne» u «macrno B Boge», OK-432, OM-174, OM-197-MP-EC, ONTAK, OspA,
BEKTOPHYtO cuctemy PepTel®, ocHoBaHHble Ha nonu-(naktug kornukonuae) [PLG] wm
JEeKCTpaHe MuKpodacTuubl, TanaktodeppuH SRL172, BupocoMbl U apyrue
BupyconogobHele dactuupl, YF-17D, VEGF trap, R848, 6Geta-rniokaH, Pam3Cys,
ctuMynoH Aquila QS21, kOTopbIM MNONyYalwT W3 CcanoHWHa, MukobakTepuarnbHble
SKCTPaKTbl U CUHTETUYMECKME MMUTATOPbI BakTepuanbHbIX KNETOYHbIX CTEHOK U Apyrue
3anaTeHToBaHHblE aAbloBaHThl, TakMe kak Detox komnaHum Ribi, Quil nnn Superfos.
MpepnoyYTUTENbHBIMU a4 bloBaHTaMK SBNAOTCH Takue Kak agbioBaHT OpenHga nnm M-

KC®. Heckomnbko MMyHOMNOrMyecknx agboBaHToB (Hanpumep, MF59), cneumdunyeckmx
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ANS AEeHAPUTHBIX KNETOK, U UX noflydeHne Bbinn onucaHel paHee (Allison and Krummel,
1995). Takke MOryT WCMNONb30BaTbCA LMTOKUHBL. HECKONbKO LMTOKMHOB Oblnu
HEeMoOCPeACTBEHHO COOTHECEHbI C BIUSIHUEM Ha MUrpauuiio AEHAPUTHBIX KMETOK K
nmmdonaHbiM TkaHam (Hanpumep, TNF-[1), yckopsasa co3peBaHne eHAPUTHBIX KNeTOoK 40
3P PEKTUBHBIX, NPEIEHTUPYIOLWMX aHTUreH T-numdouuTtam, Knetok (Harpumep, M-
KC®, NT-1 n UJT-4) (nateHT CLUA Ne 5 849 589, cneumanbHO BKIOYEHHLIW Cloda B
NONHOM oBbeme NyTem CChISIKKN) U AENCTBYS Kak UMMyHOaA bioBaHTbI (Hanpumep, UJ1-12,
nN-15, UN-23, UN-7, NH®-aneda, MHD-6eTa) (Gabrilovich et al., 1996).

06 vMMmyHOCTMMYNUpYHOLWMX onuroHykrneotungax CpG Takke coobujanoch, Y4TO OHMU
ycunuearoT 3dpdekTbl afbioBaHTOB B COCTaBe BakuuH. He xenas OblTb CBA3AHHbLIMU
COOTBETCTBMEM KaKOW-NMOO KOHKPETHOW Teopuu, aBTopbl nonaraiT, 4to CpG-
ONMUrOHYKNEOTUAbl MPU  akTUBaUMKM BPOXAEHHOW (HEe nNPUOBPETEHHON) WMMMYHHOW
CUCTEMbI AENCTBYHOT C nomoLLbto Toll-nogobHeix peyentopos (TLR), B ocHoBHOM, TLRO.
BeisBaHHas CpG aktmBauua TLRO ycunmBaeT aHTUreH-cneumduyHble rymoparnbHble U
KNEeTOYHbIE OTBETHI HA LUMPOKMIM CMEKTP aHTUrEHOB, BKIOYaa NenTuaHbIe U 6enkoBble
aHTUreHb!, XMBble U yOUTble BUPYChbl, BAKUMHLI N3 AEHAPUTHBIX KIETOK, ayTONOrMyHble
KNETOYHbIE BaKUMHBI U MonMcaxapuaHble KOHbIOraThl Kak B NPOdUNakTUYeCcKmX, Tak v
TepaneBTUYECKMX BakuuHax. bonee BaxHO TO, YTO YNydlwWaeTcs CO3peBaHWe U
anddepeHumaumns AeHOAPUTHBIX KNETOK, MPUMBOAS K MOBbLILLEHHOW akTUBaLUW KreToK
Tvna TH1 1 MHTEHCUBHOW BblpaboTke LMTOTOKCUYeckux T-numdoumtos (L TIT) gaxke npum
OTCYTCTBMM MOMOLUM CO CTOpOHbI CD4 T-knetok. AkTMBauua TH1, Bbl3BaHHas
ctumynsaumen TLR9, coxpaHsieTca gaxe B NPUCYTCTBUM BaKUMHHBIX a4blOBaHTOB, TakuX
Kak KBacCLbl U1 HenomnHeln agbioBaHT ®perHaa (IFA), koTopble 06bIMHO COCOBCTBYIOT
aktmBaumm TH2. CpG-0nMroHykneoTuabl NPOSIBASIOT Aaxe OOnbLUytd afbloBaHTHYHO
aKTMBHOCTb, €CNN OHW BXOAAT B COCTaB UM BBOASATCS B OpraHvM3M BMECTe C ApYyrnmu
agbloBaHTaMM UNW B TakuUX COCTaBax Kak MUKpOYacTULpbl, HaHO4YacTuubl, NUNUAHbIE
SMynbCUN MM B NOJOOHBIX COCTaBax, KOTOpble B OCOBEHHOCTU HeobXOoauMMbl ANS
MHALMALNN CUITbHOrO OTBETA, ECIIN aHTUreH OTHOCUTENBHO cnab. OHKM TaKkke yCKOPSAT
UMMYHHYIO peakuuio WU MO3BONSOT CHU3UTL [03bl aHTUreHa npubnmsnTensHO Ha ABa
nopsifka B CpaBHEHWW C OTBETaMM aHTUTena Ha MOmnHyt 03y BakuuHbl 6e3 CpG, 4To
Habnoganock B HEKOTOPbIX aKkcnepumeHTtax (Krieg, 2006). B nateHTe CLLIA Ne 6 406 705

B1 onucebiBaeTcs  kOMOVHMpoBaHHOe  npumeHeHwe  CpG-OnmMroHykneoTnaos,
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aQbloBaHTOB, HE BKIOYAIOLWMX HYKMNEMHOBBLIE KWUCMNOTbl, U aHTUreHa AN Bbl3blBaHUS
aHTUreH-cneynuyeckoro MMMyHHoro otseTa. AHTaroHuctom CpG TLR9 gasnsetcs
dSLIM  (MMMyHOMOZYNATOP CO CTPYKTYpPOM Tuna AByXUErnoYyeuyHbl cTebens-neTns)
komnaHun Mologen (bepnvH, ['epmanHng), KOTOpPbIN ABNAETCA MNPEeAnoYTUTENBbHLIM
KOMMOHEHTOM (papmMaLeBTUYECKON KOMMO3ULIMK MO HACTOoALLeMy n300peTeHunto. Takxke
MOryT ObITb UCNOMb30BaHbI ApyrMe Monekynbl, ceasbiBaromeca ¢ TLR, Takve kak TLR

7, TLR 8 n/nnm TLR 9, ceasbiBatomecs ¢ PHK.

Opyrme npumepbl MNPUrOAHbIX K WCMOMb3OBaHWMIO aAbIOBaAHTOB BKMOYAOT, HO 06e3
orpaHuyeHns, xmummyeckn moaunduumposaHHele CpG (Hanpumep, CpR, Idera), aHanoru
dsPHK, Takne kak nonu-(1:C) n nx npounssogHele (Hanpumep, AmpliGen®, Hiltonol®,
nonu-(ICLC), nonn(IC-R), norm(l:C12U), 6akrepuansHble AHK unu PHK, oTnnyHble ot
CpG, a Takke WMMYHOQKTVBHblE Marnble MONeKynbl W aHTUTena, Takue Kak
umknodgochamma, cyHUTUHMO, GeBaum3ymadb®, uenebpekc, NCX-4016, cungeHadwun,
Taganadun, BapaeHadun, copadeHnd, Temosonomus, Temcuponumyc, XL-999, CP-
547632, nasonann®, VEGF Trap, ZD2171, AZD2171, antn-CTLA4, npyrue aHTutena,
HaLeneHHble Ha OCHOBHbIE CTPYKTYPbl UMMYHHOW CUCTEMbI (HanpuMmep, aHTuTena K
CD40, TGF6eTta, peuentopy TNFanbda) n SC58175, koTopble MOryT AeWCTBOBaTb
TepaneBTUYECKN U/MNK KaK afbloBaHTbl. KonmnyecTBa M KOHLEHTpaUMM agbloBaHTOB U
L,06aBOK, MPUrOAHBLIX AN UCMONB30BAHMSA B KOHTEKCTE HACTOSILLIEro M300PETEHNS, MOTYT
ObITb Nerko onpefeneHbl OnbITHbIM - creunanuctom ©6e3 npoBeAeHMST U3MULLHMX

SKCNepnMmMeHTOB.

MpennoYTUTENbHBIMKM aabloBaHTaMm aBnaoTca aHTU-CD40, UMUKBUMOZ, pe3nKBMMOS,
M-KC®, umknodocdamma, cyHutnHUO, Oesaumdymad, wuHTepdepoH-anbda, CpG
OINTUIrOHYKNeoTUAbI N UX Npon3BoaHble, nonu-(1:C) n ee npoussogHele, PHK, cungeHadun

N COCTaBbl M3 TBEPAbLIX MMKpoydacTUl, ¢ PLG unm BMpOCOMbI.

B npeanoyTuTensHOM BapuaHTe OCyLLeCTBIeHUA dapmMaLeBTUYEeCKOM KOMMOo3numn B
COOTBETCTBUMM C M300peTeHneM aabioBaHT BbiOpaH W3 rpynnbl, COCTOALEN U3
KOMOHWECTUMYIUPYIOLLMX PaKTOpPOB, TaKUX Kak rpaHynoyutapHo-mMmakpodaransHbIn
KonoHwectumynupyrowmun  daktop (FM-KC®, caprpamoctum), umknodgocdammng,

WMWKBMMOL, Pe3KBUMOZ, N NHTepdepoH-anbga.
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B npeanoytutensHOM BapuwaHTe OCyLLeCTBIeHUA dapmMaleBTUYECKOM KOMMOo3ULmMn B
COOTBETCTBUMM C M300peTeHneM aabioBaHT BbiOpaH W3 rpynnbl, COCTOALEN U3
KOMOHWECTUMYIUPYIOLMX PaKTOPOB, TaKUX Kak rpaHynoyutapHo-mMmakpodaransHbIn
KonoHwectumynupyrowmun  daktop (FM-KC®, caprpamoctum), umknodochammng,
UMUKBMMOL W pe3ukBMmod. B npeanoyTutensHOM BapuaHTe OCYLUECTBIEHUA
dapmaueBTUHECKON KOMMO3MLUMM B COOTBETCTBUM C U30OpETEHMEM aabIOBaHTOM
aBnseTcsa  uyuknodocdamui,  UMUKBAMOZ — unuM pesukBumog. Euwe  Gonee
NpPeanoYTUTENbHLIMWU afbloBaHTaMKM ABNATCA MOoHTaHWA IMS 1312, moHTaHng ISA 206,
MOHTaHug ISA 50V, moHTanug ISA-51, nonu-ICLC (Hiltonol®) n MOHOKNOHarbHbIE

aHTuTena Kk CD40 unu nx komGuHaumu.

JTa KOMMO3WUMS UCNOMb3yeTca [ANA MapeHTepanbHOro BBEAEHWS, Takoro Kak
NMOAKOXHOE, BHYTPUKOXHOE, BHYTPUMBILLIEYHOE UK ANS nepoparnbHOro eeeaeHus. Ons
3TOro nNenTuabl u — HeobasaTenbHO — ApYyr1e MOreKy bl PaCTBOPSOT UMK CyCNeHANPYHOT
B (papmaueBTUYECKM MNPUEMIEMOM, MPEAnOYTUTENBHO BOAHOM, HocuTene. MomMumo
TOro, KOMMO3NLMSA MOXET CoAepKaTb BCOMOraTesbHble BELLECTBa, Takne kak Bydepsl,
cBasyowme areHTbl, OannactHole BelwlecTBa, pasbaBuTeny, apomMartusaTopbl,
CMasoyHble BewlectBa M T.4. [llentuabl MoryT ObiTb Takke BBeAEHbl BMeCTe C
UMMYHOCTUMYITVPYIOLLMMM  areHTamn, TakuMU Kak LMTOKUHbL.  OBLUMPHBIM - CIMCOK
BCoOMoraTesbHbIX BELLECTB, KOTOpble MOryT ObITb MCNOMb30BaHbl B TAKOW KOMMO3ULMK,
MOXeT ObITb B3AT, Hanpumep, 3 paboTel A. Kibbe, «Handbook of Pharmaceutical
Excipients» (Kibbe, 2000). KoMno3numna MoxeT UCrnonb3oBaTbCa ANS NpeaynpexneHus,
NPOPUNaKTUKMA U/NNN NEYEHNA afeHOMAaTO3HbIX UMW pakoBbIX 3abonesaHni. [Npumepsl

hapmMaLeBTUHYECKMX KOMNO3ULMIN MOTYT BbITb B3ATLI, Hanpumep, ns EP2112253.

B ogHOM acnekTe nenTuabl UNn pyrme MOnekybl, OnNMcaHHbIe B HACTOSILLEM KOHTEKCTE,
MOryT KOMOMHMPOBATLCA C BOAHbLIM HOCUTEnemM. B ogHOM acnekte BOAHbIA HOCUTESb
BblOMpaloT M3. MOHOOOMEHHOE BELLEeCTBO, OKCUA arnoMWHWUSA, CTeapaTr antoMUHUS,
cTeapaT MarHus, neuUmTUH, CbIBOPOTOYHbIE BEenkn, Takne Kak CbIBOPOTOYHLIA anbOyMuH
Yyenoseka, DydepHble BELLECTBA, Takme Kak popcdaTsl, MULUH, CopbruHoBasa KMUCNoTa,
copbaT kanus, CMEeCu HEenonHbIX MMULEPUAOB HACLILEHHbIX PaCTUTENBHBLIX XUPHbIX

KUCNOT, CONW WM 3MEKTPONUTbI, TakMe Kak MpOoTaMuHCYyNbdaT, [ABy3aMeLLEeHHbIN
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PHOCHOPHOKUCBIN  HATPUA, auKanbums docdat, aukanus rugpodocdar, xmopug
HaTpus, COMM LUWMHKA, KOMNouvaHas [OBYOKUCb KPEMHUHA, TpUCUNMKaT MarHus,
NONUBUHUITMUPPONNAOH, MONMBUHUANMPPONNAOH-BUHUIIALETAT, BELLEeCTBa Ha OCHOBE
Lennonossl (Hanpumep, MUKpPOKpUCTannmyeckas Lennrnoasa,
rMAPOKCUNPONUNIMETUILIENON03a, cykumHaTt auerara
rMAPOKCUNPONUNMETUNLENMONO3bl,  Tanat  rmapoKCUNPONUIMETUILENONO3bI),
Kpaxman, MOHOrmapar IakTo3bl, MaHHWT, Tperanosa, naypuncynbdar HaTtpus W
KpockapMernno3a HaTpus, MONMITUNEHINMKOMb, KapOOKCUMETUNLENono3a HaTpus,
nonuakpunaTbl, MNOAMMETakpunaTt, BOCKW, MOMMITUNEH-NONNOKCUNPONuUIeH-0mnokK-

cononnmepbl, NONNI3ITUNEHITTMKOS1b U NTaHOJTNH.

B ogHOM acnekTe BOAHbIA HOCUTEMb COAEPXUT MHOXECTBO KOMIMOHEHTOB, TaKMX Kak
BOAA, BMECTE C KOMMNOHEHTOM B BUAE HEBOAHOIO HOCUTENS, TaKUM KaK Te, YTO OMnuCaHbl
B HACTOSILLEM KOHTEKCTe. B fpyrom acnekTe BOAHLIN HOCUTENb CriocobeH obecneymnBath
ynyuLleHHbIe CBOMCTBA B KOMOUHaLMM C NENTUAOM U APYTron MOSEKYON, ONMCaHHLIMU
B HaCTOSILLEM KOHTEKCTE, Hanpumep, YIyYLIEeHHYK pacTBOPUMOCTb, 3(PEKTMBHOCTL
W/Mnn ynyJleHHble UMMYyHOTEpPaneBTUYECKME CBOWCTBA. [1OMUMO TOro, KOMMO3MLUS
MOXET CofepaTb BCMomoraTeNnbHble BeLyecTBa, Takme kak Oydepbl, CBA3yrOLmE
areHTbl, banacTHble BeLecTBa, pasbaBuTenn, apomaTm3aTopbl, CMa3ouvHble BELLECTBA U
T. 4. «PapmaueBTUYECKN NpUeMIieMbIn pa3baBuTernby, HanpuMep, MOXET BKM4aTb
pactBopuTenu, 06bemoobpasyolme areHTbl, CTabunnaaTopbl, AUCNEPCUOHHbIE Cpesbl,
BewlectBa ANA MOKpbITUA 000MNoYKon, aHTubakTepuarnbHble U MNPOTMBOrPUOKOBbLIE
BELLeCTBa, M3OTOHUYECKME BELLECTBa M BELUECTBA, 3ajepXvBarolme BCacbiBaHWE U
T. ., obnagarowme pr3nNonorM4eckon CoOBMECTUMOCTLI. [pumepbl hapmMaLeBTUYECKU
npuemnemblx pasbaBuTenen BKMOYAKOT OAMH WU HECKONBbKO  (OU3MONOrnMYeCKui
pacTBop, PUINONOrMHECKUX PacTBOPOB C pocdaTHbIM Bydepom, 4EKCTPO3Y, MULEPUH,
3TaHoM M T. M., a Takke ux kKombmHauum. Bo MHormx cnyyasax OyaeTt npesnodtTuTensHO
BKIIOYNTb B COCTaB OAHO UM HECKOSbKO M30TOHUYECKUX BELLECTB, Hanpumep, caxapa,
Takue Kak Tperanosa u caxaposa, MHOroaToMHbIE CMPThI, TAKWe Kak MaHHUT, CoOpOuTOon
unn - xnopug Hatpusa. dPapMaueBTUYECKM MNpUeMIiemMble BeELLeCTBa, Takue Kak
CMadvBatoLme BeljecTBa UM HeBonblUME KONMMYECTBa BCMOMOraresibHbIX BELLECTB,
Takux Kak cMadvBaroLue Unm sMynbrupyrolme BeLecTBa, KoHcepBaHTbl unmn Sydepsl,

TakkKe BXOAAT B 06bEM HaCTOsILLEro n3obpeTeHms.NoMMMO 3TOro, KOMMO3ULMS MOXKET
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cofepxaTb BCroMoraTesibHble BeL|ecTBa, TakuMe Kak Oydepbl, CBA3YHOLME areHThbl,

HannacTHble BeLlecTsa, pa3baBuTeny, apomMaTnsaTopbl U CMasbiBaroLne BeLecTBa.

BaxHO noHMMaTb, YTO UMMYHHbIA OTBET, Bbl3BaHHbIA BaKLUWMHOW B COOTBETCTBUWU C
n3obpeTeHnem, HanpaBfneH Ha pakoBble KMNETKM Ha PasnUyHbIX CTaAUsaX KIeTOYHOro
LUMKNa 1 pasnuyHbiX CTagusax passutmus onyxonu. Kpome Toro, artaka HarnpasneHa Ha
pasnMyHble CuUrHarbHbIE MNyTW, accouuMupoBaHHbIE C pakoBbiM 3aboneBaHVeM. JTO
SBNAETCA NPEVMYLLECTBOM B CPaBHEHWM C BakLMHAMW, HanpaBieHHbIMWN TOSbKO Ha O4HY
NN HEMHOTNE MULLIEHW, YTO MOXET MPUBECTU K TOMY, YTO OMNYXOsb NErko npnucrnocodbunTcs
K Takon aTake (yCkonb3aHue onyxonu). Kpome Toro, He BCe OTAeNbHbIE ONyXOnn UMeroT
OfVHaKOBbIE MaTTEepPHbl 3KCMPECCUN aHTUreHoB. [103TOMY KOMOMHAaLMA HECKOMbKUX
OnyxoneaccoLmMmpoBaHHbIX NENTUAOB rapaHTUPYET, YTO Ha KaXa0W OTAEMbHOW OMyXonu
NMEIOTCS MO MEHBLUEN Mepe HEKOTOpblE N3 3TUX MULLEHEN. Komnosnums paspaboTaHa
MCXOAA M3 TOro, YTO, KaK OXWMAAETCH, Kaxzasd Oryxosib 3KCMPEeCcCUpYeT HECKONbKO
aHTUIreHOB N OXBaTbIBAET HECKONbKO HE3aBMCUMbIX CUrHarnbHbIX MyTen, HeoBXoanMbIX
ANA pocTa U coxpaHeHua onyxonu. Takum obpasom, BakuuHa B BUAE «FOTOBOW K
NPUMEHEHMIO» MOXET ObITb Nerko ucrnonb3oBaHa Ansa Bonee KpynHOM Monynsuum
naumeHToB. JTO O3Ha4aeT, 4To npeaBapuTenibHbI OTOOP MauUMEHTOB ANA JleYeHuN
BaKUMHON MOXET ObITb orpaHudeH HLA-TunupoBaHuem, He Tpebysi HUKakoro
AOMOMHUTENBHOrO aHanmsa OUOMapKepoB 3SKCMPECCUU aHTUreHa, Of4HaKko Mnpu 3TOM
OCTaeTCa rapaHTUa OL4HOBPEMEHHOIrO BO3LAEUCTBUSA Ha HECKONIbKO MULLIEHEW B BuUAe
WHAYLUMPOBAHHOIMO MMMYHHOIO OTBETA, YTO BaXHO AN18 adhdekTMBHOCTU (Banchereau et
al., 2001; Walter et al., 2012).

B KOHTEKCTE HACTOSALLEro ONMCaHUs NOHATUE «KapKac» OTHOCUTCH K MONEKYIe, koTopast
cneumunyeckn CBA3bIBaeTCA C (Hanpumep, aHTUreHHOW) AeTepMuHaHTou. B ogHom
BapuaHTe OCYyLLeCTBMNEHUSA Kapkac CrnocobeH HanpaBnATb efuHWULY, K KOTOPOW OH
NPUKPenneH (Hanpuvep, (BTOPON) aHTUreH-CBA3LIBAOLUN 3NTIEMEHT) K CanuTy-MULLIEHMW,
Hanpumep, K KOHKPETHOMY BMAY OMyXONEBbIX KNETOK UMW CTPOMbI OMyXOSiv, HEeCyLMX
aHTUreHHyo0 AeTepMUHaHTy (Hanpumep, komnnekc nentnga ¢ MHC B cooTBeTCTBMMK C
HaCTOSILLEN NaTEHTHOM 3asiBKOW). B apyrom BapmaHTe oCyLLeCcTBNeHUS Kapkac cnocobeH
aKTMBMPOBaTb NyTW Mepefadn CUrHaroB 3a CYET ero aHTUreHa-mMuLIeHW, Hanpumep,

aHTUreHa Komnrekca T-krneTouHoro peuenTopa. Kapkacel BkmoyaloT, HoO 6e3
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orpaHuyeHns, aHTuTena u nx parMeHTbl, aHTUreHCBSA3bIBaOLWMNE OMEHBI aHTUTENa,
BKMOYaoLmMe BapuabernbHbI y4acToOK TSPKENOW uUenu aHTutena v BapuabernbHbIn
y4acTOK fierkom Lenu aHTuTena, ceasbiaroLyme 6enku, BrYyaroLme no MeHbLIen Mepe
OOWH MOTUB aHKMPUHOBOrO MOBTOPa U OAHOAOMEHHbIE aHTUreHcea3biBaowmne (SDAB)
MOJIeKy nbl, antamepsbl, (pactBopumble) TKP 1 (MognduumpoBaHHbIE) KIETKU, Takme Kak
annoreHHble UNu ayTornoruyHble T-KreTkn. YTobbl OLEHWUTb, SBNAETCA N Moriekyna

Kapkacom, CBA3bIBaOLLMMCA C MULLEHBIO, MOXET ObITb npoeeaeH aHarnna CBA3bIBaHUA.

«Cneunduyeckoe»  cBa3biBaHME 0003HA4yaeT, 4YTO Kapkac CBsA3bIBAETCA C
npeacTaBnaloWmMM UHTEpec komnnekcom nentuga ¢ MHC nydwe, yem ¢ apyrumu
BCTpPeYaroLMMUCa B npupoae komnrekcamu nentuga ¢ MHC, B Takown CTeneHu, 4To
Kapkac, CHabXXeHHbIA akTUBHOW MOJIEKYJION, CMOCOBHON YHUYTOXAaTb KMNEeTKY, HECYLLYHO
crneumdUYecKyro MULLEHb, HE CNOCOBEH YHUYTOXUTL APYTYIO KNeTky 6e3 cneynduyeckom
MULLIEHW, HO Npe3eHTupytoLlyto apyron(ne) komnnekc(sl) nentnga ¢ MHC. CessbiBaHve
C apyrumm komnnekcamu nentuga ¢ MHC He wrpaeTt ponu, ecnv nentug nepekpecTHo
pearnpytoLero komnnekca nentnga ¢ MHC He siBNsieTCsa BCTpevarowmmcs B Npupoae,
T.€. He obpasoBaH K3 4enosedyeckoro HLA-nentugoma. McCnbiTaHUa [NSA  OLIEHKW
noTeHUMana yHUITOXEHNS KIETKU-MULLEHM XOPOLLO U3BECTHLI U3 YPOBHSA TEXHUKWA. OHU
AOMMKHBI MPOBOAUTBECA C UCMOMb30BAHMEM KITETOK-MULLEHEN (MEPBUYHBIE KNETKM WK
KNETOYHbIE NIMHUM) C HEU3MEHEHHOW npes3eHTauuen komnnekcos nentunga ¢ MHC wnu
KNETOK, Harpy>eHHbIX nentTuaamu, Takum obpasom, 4To ByaeT fOoCTUraTbCs YPOBEHb

BCTpevaroLmxcsa B npupoae komnnekcos nentuga ¢ MHC.

Kaxabln kapkac MOXeT BKMYaTb METKy, KoTopas obecrneymBaeT BO3MOXHOCTb
oBHapy>XeHNA CBA3AHHOrO Kapkaca 3a CYeT OonpefeneHus Hanuuus Unn OTCYTCTBUS
curHana, nogaBaemMoro MeTKOW. Hanpumep, kapkac MOXeT OblTb MnomeveH
hryopecuUeHTHbBIM Kpacutenem unum nobon 4pyron NPUMEHUMON MapKEPHON MOSEKY bl
KNeTkn. Taknme MapKepHble MOMeKyrbl XOPOWO W3BECTHbl U3 0Bnactn TexXHUKW.
Hanpumep, dryopecueHTHOe MeYyeHue, Hanpumep, C MNOMOLLbI (PlyOpeCLEHTHOro
Kpacutens, MoxeT obecrneynBaTb BM3yanuM3auuio CBA3aHHOroO anramepa nocpeacTsoMm
dryopecuUeHTHOM WM Na3epHOM  CKaHUPYHOLLENW MWKPOCKOMUU UMM MPOTOYHOWN

LMTOMETPUN.
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Kaxka bl Kapkac MOXET OblTb KOHBIOMMPOBaH CO BTOPOW akTUBHOW MOSIEKY IO, TakoW Kak,

Hanpumep, UJ1-21, antuteno k CD3 n aHTtuteno k CD28.

Ana nonyyeHuss AOMOMHUTENbHOW WHQOPMaUMM O MNONUMEeNnTUAHbIX Kapkacax CM.,
Harnpumep, pasgen YpoBHA TexHuku nateHTHon 3asskm WO 2014/071978A1 n

LUMTUPYEMYIO B HEN NUTEpaTypy.

Hacrtosijee n3obpeteHne fanee OTHOCUTCS K anTamepam. AnTamepbl (CM., Hanpuvep,
3aasky WO 2014/191359 n uutupyemyro B HeW nutepartypy) — OTO KOPOTKME
O4HOLIENOYeYHbIE MOJEKY bl HYKNEMHOBBLIX KUCMOT, KOTOPble MOryT CBOpayMBaTbCs B
onpegeneHHble TPEXMeEpHbIE CTPYKTYPbl U pacrno3HaBaTtb crieuuduyeckme CTpyKTypbil-
mMueHn. Okasanocb, YTO OHM MPeACTaBnstoT cOOOM NOAXOAALLYIO anbTepHaTUBY ANS
paspaboTkn TapreTHon Tepanun. Kak ©Obino  NpOAEMOHCTPUPOBAHO, anTamepbl
CErNeKTUBHO CBSA3bIBAOTCA C PasfMYHbIMU - CIIOXHBIMA  MULLEHAMW C  BbICOKOW

adPPUHHOCTBIO U CNELMPUYHOCTLIO.

AnTamepsbl, pacnosHatoLme MOMeKysbl, KOTOpPble HAaXOAATCA Ha MOBEPXHOCTU KIETOK,
ObIn MAEHTUMULMPOBaHBLI B NOocrneaHee AeCATUNETME U NPeoCTaBNAT BO3MOXHOCTb
ANa pa3paboTkM ANarHOCTUYMECKMX W TepaneBTUYECKMX noaxoaoB. Tak kak 6bino
NPOAEMOHCTPUPOBAHO, YTO anTamepbl MPakTU4Yeckn He obnafarT TOKCUYHOCTBIO Y
WMMYHOFEHHOCTBIO, OHW  SBNAKOTCA  MHoroobeljarolumMn  KaHgugatamu — 4ng
BrnomMeguLUMHCKOro NpUMeEHeHUs. [encTBUTENbHO, anTamepbl, Hanpumep, antamepbl,
pacrnosHalrowme  npocTaTUyeckKun cneunuuyecknin  MemOpaHHbIi  aHTUreH, Oblnu
yCnewHo 3afencTBoBaHbl B  TapretHoM Tepanuu U NPOAEMOHCTpUpOBanu
PYHKUMOHANBHOCTE B MOAENAX C KCEeHOTpaHCcnnaHTatamu in vivo. Kpome Toro, obinu

NAEHTUDULMPOBAaHLI anTamMepbl, Pacno3HatoLLMe KOHKPETHbIE OMyXoreBble NIMHUN.

MoryT ObITb oToBpaHbl [HK-anTamepbl, NposaBASAOLLME LUMPOKUIKA CNEKTP CBOWCTB MO
pacno3HaBaHWIO PasnnyHbIX PakoBbIX KNETOK, U, B YACTHOCTMW, KNETOK, 00pa3oBaHHbIX 13
CONMUAHBLIX ONyXOSien, Toraa Kak HeOoMyXOofereHHbIe N NepBUYHbIE 340POBLIE KNETKN HE
pacnosHaroTca. Ecnu  naeHtTuuumpoBaHHble antamepbl pacrno3HalT He  TOMbKO

KOHKPETHbIA OMyXOoreBbI MOATWMN, HO U B3aUMOAENCTBYIOT C PasfnYHbIMM OMyXONsiMU,
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3TO pAenaet BO3MOXHbIM TMpPpUMMEHEHMEe antamMepoB B KadyeCTBE TaK Ha3blBaeMbIX

ANarHoCTn4eCKnx n TepaneBTUHEeCKMX CpeCTB LLUMPOKOro crnekrpa OENCTBUSA.

Bonee TOro, uccnegosaHue MOBEAEHWUSI MO CBS3bIBAHMIO C KIETKAMW C MOMOLLbO
MPOTOYHON LMTOMETPUM MOKa3ano, YTO anTtamepbl MPOSBASIIA  OYEHb XOPOLLYHD

kaxyLLytocst adPUHHOCTbL, KOTOpast Bblpaxkanach Ha HAHOMOJISIPHOM YPOBHE.

AnTamepbl NPUrogHbI AN AMAarHOCTUYECKUX U TEpaneBTUYECKMX Lienen. Kpome Toro, kak
mMorno  ObiTb  MPOAEMOHCTPUPOBAHO, HEKOTOpble  anTaMepbl  3axBaTblBaloTCH
OMyXoneBbIMW KrneTkamu W, Takum o6pa3oM, MOryT [AeWcTBOBaTb B KauecTBe
MOJEKYNSAPHBIX HOCUTENEeW ANsi HanpaBreHHOW AOCTaBKM MPOTUBOPAKOBLIX CPEACTB,

Takmx kak MUPHK, B onyxoneBble KNeTKu.

MoryT 6bITb 0TOBpPaHbl anTamepbl K CrOXHBIM MULLEHAM, TakUM Kak KNETKU U TKaHW U
KOMMSEKChbI nenTnaos, BKITHOYaIOLLMX, NPeanoYTUTENbHO  COCTOALMX U3
nocrnenoBaTenbHOCTU B COOTBETCTBUM C Nobon 13 nocneposaTtenbHocTen ¢ SEQ ID NO
1 no SEQ ID NO 489, B COOTBETCTBUMN C HACTOALLMM M300peTeHnem ¢ monekynon MHC,
ncnone3ys meton cell-SELEX (Systematic Evolution of Ligands by Exponential
enrichment - cucTtemaTuyeckas 3BOSMIOUMS NMraHgoB MNpU  SKCMOHEHUManbHOM

oboraLleHun).

MenTmuabl NO HacToAeMy M30OPETEHUIO MOTYT MUCMONb30BaTbCA ANS MOMYYEHUS U
paspaboTkn crneundudeckmx aHtuten Kk komnnekcam MHC/nentug. OHM moryT ObiThb
MCMNOMNb30BaHLl B TEPanvK, HaLenmBaroLLen TOKCUHbI UIN pagMoakTUBHLIE BELLECTBA Ha
MOPaXKEHHY TKaHb. [pyrMm BMAOM WCMONMb30BaHUA AAHHbIX aHTUTEN MOXeT OblTb
«HaLennBaHne» paguoHyKNMLOB Ha NMOPaXKEHHYO TKaHb B LENSAX BU3yanu3aumm, Takown
kaK M3T (MO3UTPOHHO-3MUCCUOHHAs ToMorpadus). 3TO MOXKET NOMOYL B 0OHapY»KeHUA
HebOonbLUMX MeTacTa3oB UMM B OMNPEeAeneHun pasMepa U TOYHOW nokanu3aumm

NOPa)KeHHbIX TKaHEN.

Taknm oOpasom, B ApPYroM acnekte U300peTeHnsa NpeanoxeH crnocob nonyyeHus
PEKOMBUHAHTHOrO aHTUTENa, CneyndUyYecKkm CBA3LIBAIOLLEroCs C rMaBHbIM KOMMIIEKCOM

rmcrocoemectumoctn denoseka (MHC) | wnm Il knacca B komnnekce C



-90 -

PECTPUKTUPOBaHHBLIM Mo HLA aHTUreHom (NpegnoyTUTENnsHO NenTUAOM B COOTBETCTBUM
C HacTosAWMM n3obpeTeHmeM), npuyemM cnocod BKMHOYaET: UMMYHU3ALNIO FreHEeTUYECKU
MOANDULMPOBAHHOIO, HE SBMAIOLLErocsi YeroBEKOM MIIEKONUTAIOLLEro, coaepaLlero
KNeTKW,  3KCMpeccupyrolme  MOMeKyrbl  YKa3aHHOro  rnaBHOMO  KOMMIekca
rmcrocoemectumoctun dernoseka (MHC) | wnm Il knacca ¢ pactsopumon Hopmown
monekynbl MHC | unu |l knacca B KoMnnekce C ykazaHHbIM PeCTPUKTUPOBaHHbIM Mo HLA
aHTUreHoMm; BblgeneHue monekyn MPHK 13 npoayuvpylowux aHTuTena KrneTok
YyKa3aHHOro He S$BIIAIOLLErocs 4YerioBeKOM MIleKonuTaroLwero; cosgaHne Gmbnuoteku
daroBoro oTobpaxeHus, cogepxallen darn, 3KCnoHupyrowme 6enkoBble MOMEKYnbI,
3aKoAMpoOBaHHbIE yKka3aHHbIMU Monekynamu MPHK; v BblgeneHue, no MeHbLLen Mepe,
opHoro dara u3 ykasaHHon 6ubnunotekn aroBoro oTobpaXkeHUs, NPUYEM yKa3aHHbIN,
No MeHblUen Mepe, OAuMH doar, 3KCMOHMPYET Ha MOBEPXHOCTU yKa3aHHOE aHTUTENO,
creundun4ecku CBsA3bIBatOLLieecs c yKasaHHbIM rnaBHbIM KOMMIEKCOM
rmcrocoBmecTumoct yenoseka (MHC) | wvnm Il knacca B kOMNMekce C yKaszaHHbIM

pecTpuKTUpoBaHHbIM No HLA aHTUreHom.

B apyrom acnekte u3obpeTeHus, Takum obpa3om, MPeAIoKEHO aHTUTENo, KOTopoe
creunduyeckn CBA3LIBAETCH C MMaBHbIM KOMMIIEKCOM MMCTOCOBMECTMMOCTI YenoBeka
(MHC) | nnu Il knacca B KOMNMEKCe C PeCTpUKTUPOBaHHbIM Mo HLA aHTureHow, rage
aHTUTENOo NPeAnoYTUTENBHO aBnaeTcs NOJSIMKNOHaNbHLIM aHTUTEnNOoM,
MOHOKMNOHAarNbHbIM ~ aHTUTENOM, OucneumdPuyHbIM - aHTUTENOM WU XUMEPHBIM

aHTUTEINOM.

CooTBeTcTBYIOLME CNOCOBLI NONYYEHNA TaAKUX AHTUTEN M OAHOLIENMOYEYHbIX MMNaBHbIX
KOMMJIEKCOB TMCTOCOBMECTMMOCTM | Knmacca, B paBHOW CTEMEHW Kak W apyrue
WHCTPYMEHTbLI ANA NOMYyYEeHUa AaHHbIX aHTUTEN, PackpbITbl B NaTeHTHbIX 3asskax WO
03/068201, WO 2004/084798, WO 01/72768, WO 03/070752 n B 0OnybrMkOBaHHbIX
paboTax (Cohen et al., 2003a; Cohen et al., 2003b; Denkberg et al., 2003), koTOpbIE BCE
B LIENsIX HACTOSLLEro M300peTEHNSI B SIBHOM BUAE BKIHOYEHbBI BO BCEW MOSIHOTE MyTEM

CCbIIKW.
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[MpeanoyTUTEensHO, ECNN aHTUTENO CBA3LIBAETCH C aPPUHHOCTLIO CBA3bIBAHNA HMKe 20
HaHOMOMEN, NPeanoYTUTENBHO HWXKe 10 HaHOMOMEW, C KOMIMMEKCOM, KOTOPbIA Takxe

Ha3blBaETCH «CneumndUYecKMMy B KOHTEKCTE HaCTOSILLEro N300peTEHUS.

HacTosilee n3obpeTeHne OTHOCUTCH K NenTUay, BKNOYaOLEMy NocnegoBaTernbHOCTb,
KoTopas BblbpaHa 13 rpynnel, coctoswen n3 nocnegosatensHocten ¢ SEQ ID NO 1 no
SEQ ID NO 489 unu nx BapmaHT, KOTOPbIA MO MeHbLLUEN Mepe Ha 88% romonornyeH
(MpepnoYTUTENBHO, ECNKN OH MAEHTMYeH) nocrnegosatensHocTn ¢ SEQ ID NO 1 no SEQ
ID NO 489, nnu nx BapuaHTy, KOTOPbI MHAYLIMPYET NEPEKPECTHYIO peakuuio T-KNeTokK C
yKa3aHHbIM NenTuaoM, M4e ykasaHHbI nentug He saBnsetca 6a3oBbiM NONUNENTULOM

MOMHOW ANWNHbI.

HacTtoswee un3obpeTeHne panee  OTHOCUTCA K MenTuay,  BKYarowemy
nocneaoBaTernbHOCTb, koTopasi  BblbpaHa M3 Tpynnbl, cocroswen 13
nocneposarensHocTen ¢ SEQ ID NO 1 no SEQ ID NO 489 unu nx BapuaHT, KOTOpbIX MO
MeHbLLEN Mepe Ha 88% romonornyeH (NpegnoyTUTENbHO, ecrnin oH naentudeH) SEQ ID
NO 1 no SEQ ID NO 489, rae ykasaHHbIA NenTUA UK €ro BapuaHT nmeeT OOLLYIO ANNHY
oT 8 go 100, npegnoytuTensHo oT 8 Ao 30 1, Hanbornee NpeanoYTUTENBHO, OT 8 Ao 14

aMWHOKMNCIOT.

Hacrtosillee w3obpeTeHne panee OTHOCUTCA K nentugam B COOTBETCTBUUM C
n3obpeTeHnemM, CnocobHbIM CBA3bIBATECS C  MOSEKYNOM [MaBHOro  KOMMsekca

rmcrocosmectumoctu Yenoseka (MHC) | nnu Il knacca.

Hacrtosiujee wu3obpeTeHne panee OTHOCUTCA K MenTuaam B COOTBETCTBUM C
n300peTeHneM, rae nenTug COCTOMT MMM COCTOMT MO CYLLECTBY U3 aMUHOKUCIIOTHOW

nocneposarensHocTn B cootBeTcTBMM ¢ SEQ ID No. 1 no SEQ ID No. 489.

Hacrtosilwee w3obpeTeHve pfanee OTHOCUTCA K nMentugam B COOTBETCTBUU C
n3obpeTeHnem, rae nentng MogudPuumpoBaH (XMMUYECKMM CrOoCcoBoM) U/MN BKNOYaeT

HenenTuaHble CBA3N.
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Hacrtosiwee w3obpeTeHve panee OTHOCUTCA K nMentugam B COOTBETCTBUU C
n3obpeteHnem, rae nenTua SABMSETCA 4YacTblo cnutoro 6enka, B 4acTHOCTU
BKMoYaroLWmMM N-TepMUHanbHble amuHokucnotTel HLA-DR aHTureH-accoummpoBaHHOM
nHBapmaHtHon uenn (li), wnm rae nenTmg CnMT C  aHTUTENoM (UM CNuT C
nocnefoBaTenbHOCTLIO aHTUTEena), HanpuMmep, Taknum aHTUTENOM, KOTOpOe SBMSEeTCH

crneunmnyHBIM ANs AEeHOAPUTHBIX KIETOK.

Hacrosilee mnsobpeTeHne parnee OTHOCUTCA K HYKNEUHOBOW KUCMOTE, KOA4UPYHOLLEWN
nenTuabl B COOTBETCTBMU C MU30BPETEHUEM, MPU YCIOBUKU, YTO MEnTUi He ABMseTcH

MOSTHOCTLIO (LESIMKOM) YenoBevecknm Benkom.

HacTosilee n3obpeteHne fganee oTHOCUTCS K HYKIEMHOBOW KMCIOTE B COOTBETCTBUM C
nsobpeteHnewm, kotopas asnsetca OHK, kOHK, MHK, PHK unn nx kombuHaumsmu.

Hacrosilee unsobpeTeHne [ganee OTHOCUMTCA K BEKTOPY 3KCMPEeCcCuu, CriocoBHOoMy

aKcnpeccmpoBaTh HYKNENHOBYHO KUCIMOTY B COOTBETCTBUM C HACTOSILLUM N30BPETEHUEM.

HacTosilee nsobpeTteHne ganee OTHOCUTCS K MenTuay B COOTBETCTBUM C HACTOALLMM
N306peTeEHNEM, K HYKIENHOBOW KUCINOTE B COOTBETCTBUMN C HACTOALLUMM U30BpeTeHnem
UM K BEKTOPY 3KCMPecCum B COOTBETCTBMM C HACTOAWMM u3obpeTeHnemMm Ans
NPUMEHEHUA B MeAuLUMHE, B YaCTHOCTK, B NeYeHUn paka nerkmx (B Tom dmucrne HMPJ1 n
MPJT).

HacrosiLee n3obpeTeHne ganee 0THOCUTCSA K KIETKE-XO035IMHY, BKIHOYatoLLen
HYKNEMHOBYHO KUCINOTY B COOTBETCTBUM C HACTOSAILLMM M30OPETEHNEM UMM BEKTOP

3KCMpPeccun B COOTBETCTBUM C HACTOSILLMM U306peTeHnem.

HacToswee wn3obpeTeHne panee OTHOCUTCA K KNEeTKe-XO3§MHY B COOTBETCTBUM C
HacCToAWMM Kn3oBpeTeHneM, KoTopas SBMSETCA aHTUTEHMPE3EHTUPYIOLLEN KMETKOW,

NPeanoYTUTENBHO — AEHAPUTHOWN KNETKOW.

Hacrtosiujee un3obpeTeHne pfanee OTHOCUMTCS K CrocoBy MonyYeHus nentuaa B

COOTBETCTBUMM C HACTOSALMM WU30OPETEHNEM, MPUYEM YyKasaHHbIM Crocod BKNHOYaAET
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KynbTMBaUUO  KINETKN-X03AMHa B COOTBETCTBUM C HaCTOALUM |/|3o6peTeH|/|eM n

BblAeNeHne NenTnaa us ykasaHHoW KINeTKU-X03smHa U ero KyrbTypanbHoW cpeabl.

HacTosilee nsobpeTteHne ganee OTHOCUTCS K Criocoby B COOTBETCTBUM C HACTOALLMUM
n3obpeteHnem, rae aHTureH HarpyxeH Ha wmonekynsl MHC | wnm [l knacca,
3KCMpeccupoBaHHbIE Ha MOBEPXHOCTU MOAXOAALLEN aHTUreHNPEe3eHTUPYIOLEN KNETKW,
MPW KOHTaKTMPOBaHMUM JOCTaTOYHOro KONIMYECTBA aHTUreHa C aHTUreHMNPEe3eHTUPYOLLEN

KNEeTKOWN.

HacrtosLee nsaobpeTteHne ganee OTHOCUTCS K CNocoBy B COOTBETCTBUM C U30OOPETEHNEM,
rae aHTUreHNpPe3eHTUPYIoLWasa KreTka BKIHOYaeT BEKTOpP 3KCMPecCuu, CrocOoOHbIN
3KCnpeccupoBaTb yKasaHHbIN NenTug, cogepxawymi nocrnegosartensHocTb ¢ SEQ ID No.
1 no SEQ ID No. 489 wnu yKasaHHylO BapWaHTHYHO aMWHOKUCIOTHYHO

nocnenoBaTeflbHOCTb.

HacTosilee u30bpeTeHMe [ganee OTHOCUTCH K  aKTUBUPOBaHHbIM  T-KMeTkam,
Nony4YeHHbIM CrnocoboM B COOTBETCTBUM C HACTOSALLMM M30OPETEHMEM, TAEe yKa3aHHble
T-KNEeTKN CEneKTUBHO pacro3HatoT KNeTKy, KoTopas abeppaHTHO 3KCrpeccupyeT
NONMNenTUA, BKMHOYaOLWUIA aMUHOKUCIIOTHYO MOCNeA0BaTeENbHOCTL B COOTBETCTBUM C

HaCTOSALWMM N300pETEHNEM.

HacTtosiee nsobpeTteHne ganee OTHOCUTCS K CnOcoBy YHUUTOXEHUS KNETOK-MULLIEHEN Y
naumneHTa, YbM KNeTKn-MuLleHn abeppaHTHO 3KCNPECCUPYHOT NONUMNENTUA, BKIHOYaKOLWUIA
nobyto  aMUHOKUCIIOTHYIO MOCMefoBaTeNbHOCTL B COOTBETCTBMM C  HaCTOALMM
n3obpeTeHnem, Npuyem cnocod BKKOYAET BBeAEHWE NaUNEHTY 3HEKTUBHOrO Ynucna T-

KINEeTOK B COOTBETCTBMN C HACTOALLIMM |/|306peTeH|/|eM.

HacTosillee u3oBpeTeHne panee OTHOCUTCA K MPUMEHEHWIO moBGOro OMMCaHHOro
nenTuaa, HyKNenHOBOW KUCIOTbI B COOTBETCTBUM C HACTOSALLMM U300pETEHNEM, BEKTOPA
SKCTMPECCUMN B COOTBETCTBMU C HACTOALUM U30OPETEHMEM, KIETKU B COOTBETCTBUU C
HaCTOSILUMM U30BPETEHNEM UM aKTUBUPOBAHHOIO LUTOTOKCMYECKoro T-numdouuTa B
COOTBETCTBMA C HaCTOSLMM M3IOOPETEHMEM B KayecTBe MeAMKaMeHTa Wnn B

NPOV3BOACTBE MeaukaMeHTa. HacToslee M3obpeTeHWe danee OTHOCUTCA K Crocoby
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npMMeHeHnA B COOTBETCTBUN C HACTOALLUNM I/I306peTeHVIeM, roe MmeamKameHT NpoAaBnAeT

NPOTUBOPAKOBYHO aKTUBHOCTb.

HacToswee nsobpeTteHre ganee oTHOCUTCA K CNocoly MPUMEHEHUS B COOTBETCTBUM C
n3obpeTeHnem, rae MeanKamMmeHT SBSIeTCH BakUMHOW. HacTosuee nsobpeteHne nanee
OTHOCUTCS K CNocoBy NMPUMEHEHNSA B COOTBETCTBUM C U30DpETEHNEM, TAe MeAUKaMeHT

NPOSIBMSIET NPOTUBOPAKOBYIO aKTUBHOCTb.

Hacrtosilee u3obpeTeHWe panee OTHOCUTCA K MPUMEHEHUIO B COOTBETCTBUM C
n3obpeTeHnem, rae ykasaHHble pakoBble KIeTKM ABNATCA KNeTkamMu paka nerkmx (B Tom
yncrne HMPJT n MPJT) nnu knetkamm gpyrux CoOnNUAHbIX UM reMaTorormM4eckmx onyxoreun,
TakMX Kak KMeTKM OCTPOro MUWENOMAHOro ferko3a, paka MOSOYHOW Xemnesbl, paka
XenYHbIX NPOTOKOB, paka rofloBHOr0 Mo3ra, XPOHUYECKOro NIMMQOLIMTApHOro Nenkosa,
KONOpeKTanbHOW KapLMHOMbI, paka NULLEBOAa, paka Xemny4Horo ny3bips, paka xxenyaka,
MMOCKOKNETOYHON KapLUHOMbI OfIOBbI U LUEW, renaToKNeToOMHOro paka, MenaHOMb,
HEXOIKKMHCKOM NUMAOMbI, paka SnYHMKa, paka MompKenynoYHOW Xenesbl, paka
NpeAcTaTenibHON >Xemnesbl, NMOYEYHOKIETOYHOro paka, paka MOYEeBOro ny3blps, paka

MaTKW.

Hactosillee wn3obpeTeHne panee OTHOCUTCS K KOHKpPeTHbIM Oernkam-mapkepam U
BuomapkepaMm Ha OCHOBE MenTUAOB B COOTBETCTBUM C HACTOALMM U30OOPETEHMEM, B
KOHTEKCTE M300pPETEHMS] Ha3blBaEMbE  «MULLEHAMWY», KOTOpble MOryT ObITb
MCNONb30BaHbI NPU MOCTaHOBKE AWarHO3a W/unn CoCTaBNEHUN MPOrHO3a TeYeHUs paka
nerkux (B8 Tom 4ucrne HMPJT n MPJI). HacTtosulee mn3obpeTeHne OTHOCUTCA Takxe K

NPUMEHEHUIO 3TUX HOBbIX MULLEHEN ANS NeYeHns paka.

MOHATUE «aHTUTENO» WM «aHTUTENa» WCMONb3YETC B KOHTEKCTE [OaHHOro
N300peTeHNa B LIMPOKOM CMbICNIE M BKMOYaET KakK MOMUKIOHAaNbHbIE, Tak W
MOHOKIOHarbHbIE aHTuTena. B AOMOMHEHMEe K UHTAKTHBIM UMK «MOSTHBIMY» MOSeKy nam
UMMYHOrnobynnHa B MOHATME «aHTUTErNa» BKIHOYEHbl Takke dparMeHTbl (Hanpumep,
yyactkm CDR, dparmeHTsl Fv, Fab wn Fc) wvnn nonumepbl Takux MOMeKyn
UMMYyHOrnobynnuHa 1 rymaHu3nMpoBaHHbIE BEPCUM MONEKYN WUMMyHOrnobynuHa, npwu

YCMOBUW, YTO OHW NPOSIBNSIOT N0B0E M3 XKenaemblx CBOMCTB (Hanpumep, cneumguyeckm
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CBA3bIBAIOTCA C (NONU)NENTUAHBIM MAPKEPOM paka nerkux (8 Tom yicne HMPJT n MPI),
JOCTaBMAKOT TOKCUMH K KreTke paka nerkux (8 Tom uucne HMPJT un MPJI),
SKCMNPECCUpPYIOLLEN PaKOBbIM MeH-MapKep Ha MOBLILLEHHOM YPOBHE W/ UHTMOMPYIOT
aKTUBHOCTbL Monunentuga-mapkepa paka nerkux (B tom uducrne HMPJT u MPJI)) B

COOTBETCTBUW C HACTOSILLMM U300pETEHNEM.

Ecrnv BO3MOXHO, aHTUTENna no n3obpeTeHUo MOryT ObiTb KyrreHbl B KOMMEPYECKMX
MCTOYHMKAX. AHTUTENa Mo Kn300peTeHuto MOryT ObiTb TakXke MosiydeHsl npwu
MCNONb30BaHUM XOPOLLIO M3BECTHLIX CNocoboB. ONbITHOMY creumanucTy ByaeT NOHATHO,
YTO ANs  MONMyYeHUs aHTUTENn Mo W30OpPEeTeHU0 MOryT UCMOofb30BaTbCA  Kak
nonunenTuaHbIe Mapkepbl paka nerkux (8 Tom yicne HMPJT n MPJT) nonHon AnuHel, Tak
M ux parmeHTol. [Monunentna, HeobxoAuUMbIA ANS MOMyYeHUa aHTuTena no
N300peTEHNIO, MOXET ObITb YAaCTUYHO WM MOSHOCTBIO OYMLLEHHBIM K3 MPUPOLHOro
NCTOYHMKA UIN e MOXET OblITb MNOSTy4eH C UCNONb30BaHWEM METOAMKN PEKOMOUHAHTHOW
OHK.

Hanpumep, kOHK, kogupytowas nentma B COOTBETCTBMM C HACTOALLMM N30OPETEHNEM,
Takon kak nentua ¢ nocneposartenbHocTbio ¢ SEQ ID NO: 1 no SEQ ID NO: 489,
nonunenTng WM BapuaHT WM ero gparMeHT MOXeT ObITb 3KCnpeccupoBaHa B
NPOKapMOTUYECKUX KreTKax (Hanpumep, OakTepuin) WU 3yKapuOTUYECKUX KreTkax
(Hanpumep, LPOXOKEW, HACEKOMbIX WU KIeTKax MIEeKonuTarwux), rnocrne 4ero
PEKOMOMHAHTHBIN Benok MOXeT OblTb OYULLEH M UCNOMBL30BaH B NMOMy4YeHMM npenapara
M3 MOHOKIOHANbHBIX WX  MOMMKMOHANbHBIX aHTUTEN, KOTopble crneunduyeckn
CBSA3bIBAIOTCA C NONUNENTUAHBIM MapkepoM paka nerkux (8 Tom yicne HMPJ1T n MPI),

MCNonb3oBaHHbIM ANA NoNy4YeHna aHtuTena no I/I306peTeHI/IPO.

Crneuwanucty gaHHou obnactm OyAeT MOHATHO, YTO nonyyeHve AByx wunu OBonee
pasnMyHbIX HabopOB MOHOKMOHANMbHLIX UMW MOSIMKMNOHAmNbHBIX aHTUTEN yBenuyvMBaeT
BEPOATHOCTb  MOMyYeHUA aHTUTena Cco  CrneumPUYHOCTBIO U addPUHHOCTLIO,
HeobxoAuUMBIMK ANA NpefHasHa4YeHHOro ANA HEero UCrorb3oBaHusa (Hanpumep, Ans
ELISA, wWMMyHOrMCTOXMMWW, BU3yanusaumm in  Vvivo, Tepanuum Ha OCHOBE
UMMYHOTOKCUHA). AHTUTENa WCMbITLIBAIOT Ha >Xeraemyro ANS HUX akTMBHOCTb C

NOMOLLBKO UM3BECTHbIX MEeTOAOB B COOTBETCTBUM C LENBbHO TMPUMEHEHUA aHTUTEen
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(Hanpumep, ELISA, VMMMyHOrMCTOXMMMUS, WMMyHOTepanusi U T. 4., ANA MNOny4YeHus
AansHenwen nHopmMaumn rno reHepupoBaHUIO U UCTbITAHUIO aHTUTEN CM., HanpuMep,
Greenfield, 2014 (Greenfield, 2014)). Hanpumep, aHTuTena MoryT ObITb UCCMea0BaHbl C
nomowpto  ELISA  wnm  wmetoga  vMMmyHHoro  6nottuHra — (Western-blot),
NMMYHOIMCTOXMMNYECKOrO OKpaLLUMBaHUA 3aduKcMpoBaHHbIX dpopmanuHom obpasuos
PaKoBbIX TKaHEN WM 3aMOPOXEHHbIX TKaHeBbIX Cpe3oB. [locre nepBOHaYanbHOro
onpefeneHna WX XxapakTepucTuk in  vitro aHTuTena, npepHasHadaemble And
TepaneBTUYECKOro WM  AUAarHOCTUYECKOro MPUMEHEHWS in  vivo UCCneaylT B

COOTBETCTBUN C N3BECTHBIMU METOAaMWN KIMMMHNYECKOIro nccrnegoBaHuUA.

[MoHATME «MOHOKMOHarbHOE aHTUTENO» B KOHTEKCTE HaCTOALEero u3obpeTreHus
o6o3HavaeT aHTUTENO, NoNy4YeHHOEe K3, NO CyLLEeCTBY, FOMOreHHOW MonynsaumMmn aHTuTen,
T. €. OTAENbHbIE aHTUTENa BHYTPU NOMNYNALUN UAEHTUYHBI 3@ UCKIMIOYEHNEM BO3MOXHbIX
€CTECTBEHHbIX MyTauunh, KoTopble MOryT ObiTb nMpeacTasneHbl B HEeBOMbLUMX
konmyectBax. MOHOKNOHanNbHbIE aHTUTENa B KOHTEKCTE HAacToAWero un3obpeTeHus
creunguyeckn BKIIOYaOT «XUMEPHbLIE» aHTUTEeNa, B KOTOPbLIX YyHaCTOK TSHKenon wu/unum
nerkon uenn WAEHTUYEH MM FOMOSIONMYEH COOTBETCTBYIOLLMM MOCNea0oBaTelbHOCTAM
aHTUTEN, NOMYYEHHbIX U3 KOHKPETHOMO BMAA UMM OTHOCALLMXCA K KOHKPETHOMY Kriaccy
WM Nogknaccy aHTUTenN, B TO BPeMSA Kak ocTarnbHas(ble) YacTb(1) uenu naeHtmnyHa(bl)
NN rTOMONOrMyHa(bl) COOTBETCTBYHOLUM NOCeA0BaTENbHOCTAM aHTUTES, MOMYYeHHbIX
13 Apyroro BMaa Unn OTHOCALLMXCS K APYroMy Kraccy Uinn nogknaccy aHTuTen, B paBHON
CTENeHN Kak W parMeHTOB TakuUX aHTUTEN, MoKa OHW MPOSBNAT Xenaemyto
aHTaroHucTnyeckyto akTmeHocTb (IMateHT CLUA Ne 4 816 567, KOTOpPLIA BK/OYEH B

HacTosiLLee onuncaHune B NOSIHOM 06beme).

MoHOKNOHarnbHble  aHTUTENa Mo  M3obpeTeHnto  MoryT OblTb  MONyYeHbl  Mpw
MCnonb3oBaHUn rMBpUAOMHOrO MeToga. B pamkax rubpuaoMHOro MeToaa Mbllb MIn
ApYyroe rnoaXxoAsiee XMBOTHOE-XO035IMH OObIYHO UMMYHU3UPYETCS UMMYHU3UPYIOLLMM
BELLECTBOM, 4TOObl MHMUMMPOBaTL NMMAOLUUTLI, KOTOpble BblpabaTtbiBaloT  UNn
cnocobHbl BbipabaTtbiBaTb aHTUTeNa, KoTopble ByayT crneumduyeckn CBsi3biBaTbCs C
UMMYHU3UPYIOLUMM  BELLUECTBOM.  ANbTEPHATUBHO  MMEOUMTBI  MOrYyT  ObiTb

NMMYHWU3VPOBaHbI in Vitro.
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MOHOKMNOHanbHbIe aHTUTENa MOryT OblTb Takke MonyYeHbl C MOMOLLBK TEXHOSOMK
pekomOuHaHTHBIX OHK, Takux kak onucbiBaemble B nateHte CLUA Ne 4 816 567. [HK,
KOAMPYHOLLAsas MOHOKMOHamnbHble aHTUTena no u3obpeTeHuto, MOXeT OblTb Jierko
BblAENleHa W CeKBeHWpoBaHa C MOMOLLLIO CTaHZapTHbIX METOAMK (Hampumep, npu
NCMOMb30BaHUN  ONIUrOHYKNEOTUAHbLIX 30HA4OB, KOTOpblE CMOCOBHbI Cneunduyeckn

CBA3bIBATLCA C reHamMmun, KoaMpyrLWMMN TSXKenble U Nerkme Uen MbllUMHBbIX aHTI/ITeJ'I).

In vitro-meTogbl TaKkke MoAXOAAT ANA  MOSYyYEeHUA MOHOBAamNEHTHbIX aHTUTen.
PacuwenneHve aHTMTENn Anda nonyvYeHus ux parmeHToB, B ocobeHHocTu Fab-
dparmeHToB, MOXeT ObITb NPOU3BEAEHO MPU UCMONb30BaHUM CTaH4APTHLIX METOAMK,
N3BECTHbIX U3 YPOBHSA TEXHUKWU. K MpuMepy, pacLuernneHne MOXeT Npou3BOAUTLCH Npu
ncnone3oBaHMM nanavHa. [pumepbl paclwlenneHus nog BO3AEeUCTBUMEM nanavHa
onvcbiBatoTca B 3asske WO 94/29348 n B nateHTe CLLA Ne 4 342 566. PaclienneHue
aHTUTEN noA BO3A4EUCTBMEM ManauHa OOblMHO MPUBOAUT K ABYM  WAEHTUYHBIM
dparmeHTam, CBA3LIBAOLMMCA C aHTUreHOM W HasbiBaemblM Fab-pparmeHTamm,
KaXKObIN U3 KOTOPbLIX UMEET OTAENbHbIA aHTUMEH-CBA3LIBAIOLLMIA CalT U OCTaTOuUHbIN FC-
dparmeHT. B pesynbtate ob6paboTkm nencuHoMm rnonydvaetca dparmeHT F(ab')2 wn

dparmeHT pFC'.

®parMeHTbl aHTUTEN, KakK CBSA3aHHbIE C APYIMMW MOCMNEAOBATENBHOCTAMU, Tak U HE
CBSAI3aHHbIE, MOTYT TaKKe BKMOYaTb BCTaBKW, AENEUMM, 3aMeLUeHust unu ppyrue
BbIOpPaHHbIE MOANMDUKALMN KOHKPETHBIX YYaCTKOB UMM aMUHOKMCIOTHBLIX OCTaTKOB Mpwu
YCINOBUMW, YTO aKTUBHOCTb hparMeHTa HE3HaYMTENBLHO U3MEHEHA UK MOBpPEXAEHAa Mo
CPaBHEHMIO C HEMOANMPULMPOBAHHBIM aHTUTENOM UM (PparMeHTOM aHTuTena. [aHHsle
MOAMMUKALMMA MOTYT BHECTU HEKOTOpbIE AOMOSNHUTENbHbLIE CBOWCTBA, TaKME Kak
nobaeneHnelyganeHme ammHOKUCIOT, CMOCOBHbLIX K AWCYNbAOUAHOMY CBSA3LIBAHMIO,
yBENMYEHME NX BUONOrMHYECKON CTOMKOCTU, UBMEHEHNE NX CEKPETOPHLIX XapaKTEPUCTUK
nT. 4. B nmobom cnyyae, dparmMeHT aHTUTENa JofmKeH obnagate CBOWCTBOM
OMONMOrMYECKON aKTUBHOCTW, TakKUM KakK aKTUBHOCTBKO CBS3bIBAHWUA, pPerynsiumen
CBSA3bIBAHMS Ha CBA3bIBAIOLLEM AOMEHE U T. 4. PYHKUMOHANbHBLIE UMK aKTUBHBLIE YYaCTKU
aHTUTENa MOTyT ObITb MAEHTUMULMPOBAHBLI NPY MyTareHe3e KOHKPETHOrO y4yacTka b6ernka
C NOCreayLen 3KCNPeCCMen N UCCrnegoBaHMEM 3KCMPECCUPOBAHHOIO nonunenTuaa.

Takne cnocobbl NONHOCTLIO OYEBUAHBI AN OMBITHOrO creyuanucTa AaHHoW obnacTtu u
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MOTYT BKMOYaTbL CanT-CneynPuyecknin MytareHe3 HyKrnemHOBOW KUCIOTbI, KOAUPYHOLLEN

dparmMeHT aHTuTena.

AHTUTENa Mo M306peTeHUN0 MOryT Aaree BKMYaTh ryMaHU3npoBaHHbIE aHTUTena unm
yernoeseyeckne aHtutena. 'ymaHusnpoBaHHble POPMbl HEYEerioBEeYEeCKUX (Hanpumep,
MBbILLWHBIX) @HTUTES - 3TO XMMEPHbIE UMMYHOrNOOYNMHBI, UMMYHOrNoByMHOBBLIE Lienn
nnm ux parmeHTbl (Takue kak Fv, Fab, Fab' wnm gpyrne aHTUreH-csasbiBaroLme
cybnocnegoBaTenbHOCTU aHTuTen), KOTOpble copgepxar MWHUMarbHYH
nocnefoBaTenbHOCTb,  MOMYYEHHYKD U3 HEYENOBEYECKOro  MMMyHOrnobyrnuvHa.
'YMaHN3MpOBaHHbIE aHTUTESA BKIIHOYaOT YenoBeyYeckme MMYHOrnodynuHebl (aHTUTEro-
PELMMNMNEHT), B KOTOPbIX OCTaTKM M3 KOMMIIEMEHTapHbIX AETepMUHaHTHBIX obnacrten
(CDR) peuunuveHTa 3amelleHbl ocTtaTkamu u3 CDR 6uonorvyeckux BWMAOB, He
ABNAOLLMXCH YEITOBEKOM (JOHOPCKOE aHTUTENO), TaKMX KaK MbILLM, KPbIChl U KPOTUKK,
NMEOLLMMM XKenaemyro CreumnduyHoCTb, apPUHHOCTL U CBA3bIBaKOLLaa CnocobHOCTL. B
HEKOTOpbIX Ccrnydasix octatkum Fv-kapkaca (FR) 4enoBeyeckoro uMMyHornobynuHa
3amMelleHbl  COOTBETCTBYIOLMMW  OCTaTKaMM  HEYENOBEYECKOrOo  MPOUCXOXLAEHMS.
FYMaHM3MpOBaHHbIE aHTUTENa MOryT TakkKe BKMKYaTb OCTaTKW, KOTOpble He
BCTPEYaTCA HU B aHTUTENE-PeLUnUeEHTe, HXU B MMNopTMpoBaHHOM CDR unn kapkacHbIX
nocnepoBartenbHOCTAX. Kak npasumno, ryMaHM3npoBaHHOE aHTUTeno ByaeT BktovaTh no
CYTM BCE M3 MO MEHbLUEN Mepe OAHOrO W, KaK NpaBuno, AByX BapnabenbHbIX JOMEHOB, B
KOTOPbIX BCe WM Mo cyuwlectsy Bce ydyactkm CDR COOTBETCTBYHOT TakOBbIM
HeYernoBe4yeckoro MMMyHornobynuHa, 1 Bce unm no Cytn Bce 13 y4actkoB FR asnstoTca
TakoBblMM  KOHCEHCYCHOW  MOCnefoBaTenlbHOCTU  MMMyHOrnobynvHa  YeroBeka.
OnTnmansHoO, YToBbl FyMaHU3npoOBaHHOE aHTUTENO CoAepKario Takke No MeHbLUEN Mepe
4YaCTb KOHCTaHTHOrO y4actka MMMyHornobynuHa (FC), Kak npaBuiio, 4YerioBe4ecKoro

nMMyHornodynuHa.

Cnocobbl ryMaHu3aLmMm He4enoBe4eCKMX aHTUTEN XOPOLLO N3BECTHBI U3 YPOBHSI TEXHUKM.
B uenom, rymMaHM3MpoBaHHOE aHTUTENO WMMEET OAWH Wnn 6onee aMMHOKUCIIOTHbLIN
OCTaTOK, BBEAEHHbIA B HEr0 U3 WUCTOYHUKA, He SIBMSIOLLErocs YenoBeyeckum. Takue
aMVWHOKUCNOTHbIE OCTaTKM HEYerloBeYECKOro MPOMCXOXKAEHMSI 4acTo HasblBatoTCH
«MMMOPTMPOBaHHBIMUY OCTaTKaMK, KOTopble 0BbIYHO BEepyTCs U3 « MMMOPTUPOBAHHOIO»

BapnabensHoro aomeHa. ymaHu3auusi MoXeT ObiTb MO CyL|ecTBy Npou3BeneHa
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nocpeacTsoM 3ameHbl yyactkoB CDR unu nocneposatensHocter CDR rpbi3yHOB Ha
COOTBETCTBYIOLLME MOCea0oBaTernbHOCTU YerioBeyeckoro aHtuterna. CoOTBETCTBEHHO,
Takne «ryMmaHW3VpOBaHHbIE» aHTUTENa SABMSIOTCA XUMEPHbIMU aHTUTEenaMu (naTeHT
CLLUA Ne 4816567), roe CyweCcTBEHHO MeHbLuasi 4acTb, YEM OAWH WHTaKTHbIV
yenoBeyecknn  BapuabernbHbIM  OMeH Obina 3aMeHeHa - COOTBETCTBYHOLLEW
nocnefoBaTeribHOCTLIO  BUAOB, HE  SBMAKOWMXCA  YernoBekoMm. Ha  npaktuke
rYMaHU3NpOBaHHbIE aHTUTena SABMSITCH OObIMHO 4YErOoBEeYECKMMWU aHTUTernamu, B
KOTOpPbIX HekoTopble octatkm CDR u, BO3MOXHO, ocTtatkm FR 3ameHeHbl Ha ocTaTku

aHanorn4HbIX CanToB aHTUTEN rPbI3yHOB.

Ncnonb3oBaTbCs MOryT TPAHCIEHHbIE XXUBOTHbIE (HAMPUMEP, MbILLK), KOTOPbIE CMOCOBHbI
npyv UMMyHM3auuyM BblpabaTtblBaTb MOMHLIA  CMEKTP 4YeroBEYECKUX aHTUTen npu
OTCYTCTBUU BbIPabOTKN 3HAOrEHHOIO MMMyHornodynuHa. Hanpumep, 66110 onucaHo, 4To
rOMO3UroTHasa Aeneuusi reHa, KOAMPYHOLLEro y4yacToK NMPUCOeAUHEHUST TAXEnon uenwu
aHTUTENa y XMMEPHbIX U MyTaHTHbIX MbILLEN 3apOAbILLEBON NIMHUK, NPUBOAUT K MOSTHOMY
MHIMOMPOBaHMIO BbIPAOOTKM  SHAOrEHHbIX aHTUTEN. [lepeHOC reHHoM MaTtpulbl
UMMYHOrNOBYyNMHa KNEeTOK 3apOAbILLEBON FNIMHUN YENOBEKA B TaKMX MYTaHTHBLIX MbILLEN
3apoAbILIEBON NUHMK OyaeT NpMBOAUTL K BbIpabOTKE YenoBEeYEeCKMX aHTUTEN rnocne
AHTUreHHON CTUMyNnAUMK. YenoBedeckne aHTUTena MoryT OblTb TakXKe MOfy4YeHbl B

BmbnunoTekax aroBoro 0ToOpaXKeHus.

AHTUTENa No N300pPEeTEHNIO NPEANOYTUTENBHO BBOAATCA CyObEKTY B hapMaLeBTUHECKM
npuemnemomMm Hocutene. loaxoasiiee KONMMYEeCTBO apmMaueBTUYECKN MPUEMIIEMON
conn oBbIYHO UCMONb3yeTCca B COCTaBe ANA NMpuaaHUa KOMMO3ULMKM U3OTOHUYHOCTM.
MprMmepbl hapmaueBTUYECKN MPUEMSIEMbIX HOCUTENEW BKYaKT (PU3NONOrMYeCcKnm
pacTBop, pacTBop PuHrepa v pacrtsBop rrnoko3bl. YpoBeHb pH pacTBopa COCTaBnseT,
NPeanoYTUTENBHO, OT OKOSO 5 A0 okono 8 1, Bbonee NpegnoYTUTENBHO, OT OKOMO 7 40
okono 7,5. Kpome TOro, npepgnaraloTCA HOCUTENW, BKIHOYawOWmMe npenapaTbl
NPOMNOHIIMPOBaHHOMO BLICBODOXAEHNSA, TakMe Kak NonynpoHULaeMble MaTpuLbl TBEpAbIX
rmapoOobHLIX MOMMEPOB, coepXalyMe aHTUTENoO, Marpuubl KOTOPbIX WUMENT BUA
NPOPUIMPOBaHHLIX OO BLEKTOB, K MPUMEPY, NIEHKU, NMUMOCOMbI UMM MUKpoYacTuusl. [ns

crneunanucta gaHHon obnactn OyaeT OYeBUAHO, YTO OMpefeneHHble HOCUTENU MOryT
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ObITb Gonee npeanoYTuTeNIbHbIMMN B 3aBUCUMOCTK OT, HanpuMep, cnocoba BBeAEHUS U

KOHUEeHTpaunn BBOAMMOro aHtuTena.

AHTUTENa MOryT BBOAUTLCA CYOBEKTY, MaUMEHTY UNKN B KNETKY NOCPeaCcTBOM MHBbEKLUU
(Hanpumep, BHYTPUBEHHO, BHYTPUOPIOWIMHHO, MOAKOXHO, BHYTPUMBILLEYHO) WK
ApyrnMmum cnocobamu, TakMMK Kak BrivBaHWe, KOTOPOe rapaHTUPYeT AOCTaBKY K KPOBOTOKY
3P dPekTMBHBIM 06pa3oM. AHTUTENA TaKKe MOryT BBOAUTLCH BHYTPUTYMOPAnbHLIMU UK
nepuTymopansHbiMK criocobamu, 4TOObl Bbi3BaTb MECTHbIE, @ TakkKe U CUCTEMHbIE
TepaneBTudeckme adpdekTbl.  [1peanoyTUTENbHBIMU  ABMSKOTCH  MECTHOE UMK

BHYTPMBEHHOE BBEAEHNE.

OdpekTMBHAA [O3MPOBKA WU PEXMM BBEAEHUA aHTUTen MoryT ObiTb onpegeneHsl
SMMMPUYECKN, @ MPUHATME TaKOBbIX PELLEHUA NOA CUY crneyuanucTty AaHHoM obnacTu.
Cneywanucrtam gaHHon obnactv 6yaeT MOHATHO, YTO A03UPOBKA aHTUTEN, KOTOpble
AOIMKHbI ObIT BBEAEHBI, OyAeT BapbMpoBaTLCH B 3@aBUCMMOCTHU OT, Hanpumep, cyobekTa,
koTopomy OyaeT BBOAUTLCS aHTUTENO, cnocoba BBeAEHUs,, KOHKPETHOro Tuna
NCMONb3YyEMOro aHTUTeNa 1 4pyrnx BBOAMMbIX MeAMKAaMEHTOB. TUNNUYHAA CyToYHas 4o3a
aHTUTEN NpyY MOHOTEPanUM aHTUTENaMu MOXET BapbUpoBaTbCA OT OKONMO 1 MKI/Kr
BANoTb Ao 100 mr/kr maccel Tena unm 6onee B AEHb, B 3aBUCMMOCTU OT (PaKTOpOB,
yroMUHaeMbIX Bbile. [locne BBeAeHUs aHTUuTena, NpeanodTUTENbHO AN1S NNeYeHns paka
nerkmx (B Tom yucne HMPJT u MPJ1), apdekTMBHOCTL TepaneBTUYECKOro aHTUTena
MOXeT ObITb OLeHeHa pasnuyHbiMn criocobamu, WM3BECTHLIMA  KOMMETEHTHOMY
creumanucTy gaHHon obnactu. Hanpumep, pasmep, Konmy4ecTso W/unu pacnpegeneHme
paka y cybbekTa, MPOXOASALLEro feYeHUe, MOXET KOHTPONMPOBATLCA C MOMOLLBHO
CTaH4apTHbIX METOA0B BU3yanusauum onyxonu. BeegeHHOe B TepaneBTUYECKUX Liensx
aHTUTEnNo, KoTopoe BNOKMPYET POCT OMyXOSn, NPUBOAUT K YMEHBLLEHUIO pa3mMepa U/nnm
npefoTBpaLlaeT pa3sBuUTUE HOBLIX ONYXONen B CPaBHEHUN C TeYeHneM BonesHu, KoTopoe
Obl mMeno MecTo 6e3 BBeAEHUA aHTUTeNa, U ABNAETCA 3PPEKTUBHBIM aHTUTENOM N4

neYeHust paka.

B ppyrom acnekte n3obpeTeHus npeanoxeH crnocod nonyyYyeHus pactesopumoro T-
kneTtoyHoro peuentopa (TKP), pacnosHaroLero KOHKpeTHbIN komnneke nentuga n MHC.

Takve pactBOpMMble T-KMEeTOYHble peLenTopbl  MOryT OblTb  MOMNyYeHbl K3
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cneumunyeckmx T-KNeTOYHbIX KIOHOB, U UX aPPUHHOCTE MOXET ObiTb MOBLILLEHA 3a
CYeT MyTareHesa, HanpasBfieHHOro Ha OnpeAensarLmne KOMMNNEMEHTAPHOCTb Y4aCTKM.
[ns Boibopa T-KNeTo4HOro peuentopa MOXET UCMoNb30BaThbCa haroBoe oTobparkeHne
(3asBka CLLIA 2010/0113300, (Liddy et al., 2012)). B yenax crabunmsayumn T-KNeTOYHbIX
peuenTopoB B npouecce aroBoro OTOOpaXeHUs W B Cryvae MpakTU4ecKoro
NPMMEHEHMA B Ka4eCTBe NeKapCTBEHHOro cpeactea anbda- n 6eta-uenu moryt 6biTb
CBA3aHbl, Hanpumep, NocpeacTBOM He BCTpevaruxcs B npupode AUcCynbdUOHbLIX
CBSA3eW, ApYrnX KOBaNEHTHbIX CBA3EN (O4HOLENOYEYHbIN T-KNEeTOYHbIN peLenTop) uv ¢
nomoLLbo oMeHoB aumepusauun (Boulter et al., 2003; Card et al., 2004; Willcox et al.,
1999). B uensx BbINOSHEHUS OrnpeferieHHbIX YHKUMA Ha KreTKkax-MULeHaX T-
KNEeTOYHbI peLenTop MOXeT OblTb CBA3aH C TOKCUHaMW, NeKapCTBEHHbIMU CpeacTBaMu,
uuToKMHaMu  (cMm., Hanpumep, 3aasky CLLUA 2013/0115191) n pomeHamwu,
PEKPY TUPYIOLLMMKN 3P PEKTOPHBIE KNETKN, Takumn kak aHTn-CD3 gomeH, n T. 4. bonee
TOro, OH MOXET ObITb 3KCNPeccupoBaH Ha T-KneTkax, UCNonb3yemMblX ANs afonTUBHOMO
nepeHoca. [OMONMHUTENBHY MHPOPMaLMIO MOXHO HaWTW B NaTeHTHbIX 3asBkax WO
2004/033685A1 n WO 2004/074322A1. KomBuHauusa pacteopumbix TKP onuceiBaeTcs B
nateHTHon 3assBke WO 2012/056407A1. [Opyrme cnocoBbl MOMyYeHUs ornucaHbl B
nateHTHon 3asiBke WO 2013/057586A1.

MommMmo Toro, nentuabl wwunu TKP unn antutena wnu gpyrume CBA3blBaOLMECS
MOJIEKY bl HACTOALLEro n3odpeTeHna MoryT ObITb MCNOMBb30BaHbLl A4S NOATBEPXKAEHUA
AvarHosa paka, MOCTaBfIEHHOro MnaToMopdOsioroM Ha OCHOBaHUM WCCeLoBaHUA

ouonTaTa.

O™ antutena wvnm TKP MOryT Takke MNPUMEHATBCA ANA AWMArHOCTUMKKM in vivo. Kak
NpaBuUIIo, aHTUTENO NOMEYaT PagUOHYKNEOTUAOM (Takmm kak 111In, 9T¢, 14C, 131] 3H, 32
P mnm 35 §), Tak 4tO OnNyxonb MOXET ObiTb JlOKanM3oBaHa C MNOMOLLBIO
UMMyHOCUMHTUIpapmm. B  ogHOM BapuaHTe OCYLUECTBIIEHUA aHTUTena wunu ux
dhparMeHTbl CBA3LIBAKOTCA C BHEKMETOYHbIMM AOMEHAMW ABYX UM Bonee MULLEHEN
Benka, BbIOpPaAHHOrO M3 rPynnbl, COCTOALUEN M3 YyKasaHHbIX Bblle ©6enkoB, npwu

nokasatene adpdpuHHocTU (Kd) Hxe Yem 1x10 MkM.
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AHTUTENa Ana AMarHOCTUYECKMX Lieren MoryT noMeyaTbecs 30H4aMu1, NoaAXoAAWMMMN ANA
oBHapy»XeHUs pasnuyHbIMK cnocobamu Buayanusayun. Cnocobbl 0BHapy»KeHNs 30HA0B
BKIMKOYaloT, HO ©0e3 orpaHuyveHus, nyopecLeHLmo, CBETOBYHO, KOHMOKarnbHYlO W
SMNEKTPOHHYIO MWUKPOCKOMUIO; MarHUTHO-PE30HAHCHYIO TOMOrpadouio 1 CrekTPOCKOMUIO;
rIHOOPOCKONUIO,  KOMMBIOTEPHYO  TOMOrpaduio U MO3UTPOHHO-3MUCCUOHHYHO
ToMorpaduio. Noaxogdawime 3oHAbl BKAYAKT, HO 6e3 orpaHnyeHus, priyopecLenH,
poAamMuH, 303UH 1 apyrue groopodopbl, pagmMon3oTonsl, 30510TO, rafONUHUA U Apyrue
naHTaHouAbl, napamarHuTHoe »xenes3o, gTop-18 u pgpyrve Mo3UTPOHHO-aKTUBHBLIE
pagnoHyknuabl. Bonee Toro, 3oHAbLI MOryT ObITb OU- UM MYNBTUPYHKLNMOHAMNBHBIMA 1
obHapyxuBaTtbca Oonee 4em OAHUM U3 MNpUBELEHHbIX CnocoboB. [laHHble aHTUTEena
MOryT OblTb MOMEYEeHbl HanpsaMy WM OrocpefoBaHHO YKa3aHHbIMW - 30HAAMW.
MNpucoenmHeHne 30HA0B K aHTUTENaM BKIIOYAET KOBareHTHoe NpucoeaHeHne 30H4a,
BHEApeHWe 30HAa B aHTUTENO U KOBaNeHTHOE MPUCOEeAMHEHWE XenaTupyroLero
coeAVHeHNa Ansa NPUcoeanHEHNs 3oHaa, Cpean ApYyrmx LUMPOKO MPU3HaHHbLIX METOL0B B
AaHHOW oBnactu. na MMMYHOrMCTOXUMUYECKMX UCCeaoBaHnii obpaseL, NopayKeHHOM
TKaHN MOXET ObITb CBEXUM UM 3aMOPOXEHHBIM UM MOXET ObITb 3anuT napaguHoOM 1
3auMKCUpPOBaH TakMM KOHCEPBAHTOM Kak popmManuH. 3auKCUpoBaHHbIA UK 3annTbin
Cpe3 MPUBOAAT B KOHTaKT C MOMEYEHHbIM MEePBUYHLIM aHTUTENIOM U BTOPUYHLIM

aHTUTENOM, r4e aHTUTENOo UCNOoNb3YEeTCA ANA OOHapyXeHus akcnpeccun 6enkos in Situ.

[pyron acnekT Hacroswero Kn3obpeTeHus  BKMOYaAeT  Cnocob  nonyyYeHus
aKTMBUPOBAaHHbLIX T-KNETOK in vitro, npuyem crnocod BKMHOYAET KOHTakTupoBaHue T-
KNEeToK in Vitro C HarpyXXeHHbIMX aHTureHoMm mornekynamm MHC 4yenoseka,
SKCMPecCcupoBaHHbLIMM Ha MOBEPXHOCTU NOAXOAALLEN aHTUTEHMNPE3EHTUPYIOLLEN KINETKU
Ha nepuvoa BPEMEHW, OCTaTOMHOro ANS akTMBauumn aHTUreH-cneymuyeckum obpasom
T-KNeTkn, roe aHTUreH ¢aBNAeTCA NenTMAoOM B COOTBETCTBUM C  U30OpETEHMEM.
MpeanoyTuTensHO, €ecrnM  C  aHTUMeHMNPE3eHTUPYIOWEN  KIETKOW NMPUMEHSeTCS

AOoCTaTo4yHOEe KOnmnM4ecCTtBo aHTUIreHa.

MpeanoytTuTensHO, €eCnNu B KMEeTKe MIeKonuTalwmux He WMEeTca  NenTUaHOro
TpaHcnoptepa TAP WUnuM UMMEETCH €ero MOHWXKEHHBLIN YPOBEHb WM MOHMXEHHas

(byHKUMOHaNbHast akTMBHOCTb. [loagxofsiyme KrneTkm C  aeduuuToM  MNenTULHOro
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TpaHcnopTepa TAP, BkmovarT T2, RMA-S u knetkm pgposodunsl. TAP - 310

TpaHCnopTep, CBA3aHHbINA C MPOLECCUHIOM aHTUreHa.

JInHna 4enoBeYyecKMX KNETOK C HEeAOoCTaTOYHOCTbI T2, Ha KOTOpble 3arpyXXakTcH
nenTuabl, UMEeTCs B HanMyimm B AMEPUKAHCKOM KOMMEKUMN TUMOBLIX KynbTyp, 12301
Parklawn Drive, Rockville, Maryland 20852, CLLUA nog katanoxHsiM Homepom CRL 1992;
KneTouHas nuHUS aposodunel, NuHUA Schneider 2 nveetcsa B Hanuumm B ATCC nog
kaTanoxHeiM Homepom CRL 19863; knetouHas nuHUA mblwum RMA-S onucbiBaeTcs B

paboTe Ljunggren u coasT. (Ljunggren and Karre, 1985).

MpeanoyTUTENBHO, eCnn A0 TPaHCHEKLUMN yKazaHHAs KreTKa-Xo3suH, No CyLLecTBy, He
akcnpeccupyeT monekynel MHC | knacca. Takke npeanoyTUTENbHO, ecrnu KreTka-
CTUMYNATOP  OKCMPECCUPYET  MOMEKyrny, BaxHyto Ana obecrnedyeHus curHana
KOCTUMYNAUMKM ana T-kneTok, Takyto kak mobasa m3 B7.1, B7.2, ICAM-1 n LFA 3.
MocnegoBaTeNbHOCTU HYKNENHOBBIX KUCINOT MHOrodncneHHsix monekyn MHC | knacca u

KOCTUMYISATOPHBIX MOSieKyn obLefocTynHbl B 6aHkax gaHHbIx GenBank n EMBL.

B cnyyae ucnone3oBaHus snutona MHC | knacca B kadeCTBe aHTUreHa, T-KneTku

apnaoTca CD8-nonoxutenbHbIMU T-KNeTkamu.

Ecnn aHTUreHnpeseHTupytowas Knetka TpaHchuuMpoBaHa AN SKCMPeccuu Takoro
anuTona, TO MNPEANOYTUTENbHO, 4YTOObLI KneTKka BKMKYana BEKTOP 3KCNpeccuw,
CrnocoBbHbIN aKkcnpeccuposaTh nentug, cogepxawmnn SEQ ID No. 1 no SEQ ID No. 489

nnn BapunaHT TakoOW aMUHOKUCINOTHOW NOCNeA0BaTENBHOCTMW.

Ana nonyyeHna T-KNeTok in vitro MoryT OblTb UCMOMb30BaHbLI MHOTME Apyrue crnocoobsl.
Hanpumep, anga nonydeHus LT/l uCnone3ylTCA  ayTOMNOrM4YHbIE  OMyXOrib-
MHPUNLTPYIOWMe numdounTtel. Plebanski n coasT. (Plebanski et al., 1995) ana
nony4YeHns T-KNETOK WCMosfb30oBanu ayTonornyHble nuMA@ouuTel Nepudepuyeckon
kposu (JIMNK). Kpome Toro, BO3MOXHO NONy4YeHNe ayToNorMyHbIX T-KNETOK MOCPeACTBOM
Harpyskn OeHOPUTHbIX KNEeTOK nenTuaoM unv NonunenTuaoM Wunm MnocpencTBoM
NHPULUMPOBAHUS PEKOMOUHAHTHBLIM BUPYCOM. [INA MOMy4YeHUs ayTonornyHbIX T-KNeTok

TakKe MOXHO UCMOosnb3oBaTb B-kneTku. Kpome TOro, And nony4veHunda ayTornorn4yHbIX T-
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KNeTok MoryT ObITb MCMOMb30BaHbl Makpodary, HarpyXeHHble nenTuaoM Wnm
nonMNenTUAOM UM UHPULMPOBaHHbIE PeKOMOUHaHTHBIM BUpycoMm. S. Walter n coasrT.
(Walter et al., 2003) onucbiBalOT MpaMMUHr T-KNETOK in Vitro C WCnonb30BaHWEM
WMCKYCCTBEHHbIX aHTUreHnpeseHTupyrowmx knetok (MAMK), 4To aBnsgeTca Takxke
noaxogsawmm crnocobom nonyyYyeHns T-kneTtok npoTuB BbIOpaHHoOro nentuga. B
HacTodwemM un3obpeTeHnn WATK Obinv nonyyveHsl NpUKpenneHveMm npenBapuTernsHO
obpasoBaHHbIX komrnekcoB MHC-nentna K noOBEpPXHOCTUM MOSIMCTUMPONOBBLIX YacTul
(MUKpocep) ¢ nomowbio BGuoxmmmyeckoro crnocoba ¢ OGUOTUHOM-CTPENTaBUANHOM.
[daHHaa cucTema foryckaeT TOYHbIA KOHTpOrb nroTHocT MHC Ha WATIK, koTopbiv
MO3BOSIAET CENEKTMBHO BbI3BaTb BbICOKO- UM HU3KOABUAHbIE aHTUreHcneuuduyeckue
T-KNEeTOYHbIE OTBETbHI C BbLICOKOM 3PPEKTUBHOCTBIO B obpasuax kposu. Kpome
komnnekcos MHC-nentug, MAMK gOmKHbl HECTU apyrve Genkm C KOCTUMYNATOPHOW
aKTMBHOCTbLIO, Takne kak aHtutena k CD28, npukpenneHHble K UX NoBEpPXHOCTU. Kpome
TOro, Takaa ocHoBaHHas Ha WAINK cuctema dacto Tpebyer pobasneHus
COOTBETCTBYIOLMX pPaCTBOPUMBbIX (PakToOpoB, K MPUMEPY, LMUTOKMHOB, TaKMUX Kak

NHTEPNEeNKNH-12.

Mpwn nonyyeHnn T-KNeTok MoryT OblTb TakXKe UCMONb30BaHbl anoreHHbIe KNeTku, 1 3ToT
crnocob nogpobHO onuckiBaeTCA B naTteHTHoW 3asiBke WO 97/26328, BKNOYEHHOM Ctoga
NnyTeM CCbINKW. Hanpumep, Kpome KNeTok Apo30odunbl U T2-KNeTok, ANS npeseHTauum
aHTUreHoB MOTYT MCMOMb30BaTLCA APYIME KNETKUN, Takne Kak KIeTKN SUYHMKa KUTamcKoro
xomska (CHO), 6akynoBmpyC-MHPULMPOBaAHHbLIE KINETKN HACEKOMbIX, DaKTepUn, POXOKM
N MHPUUMPOBAHHbLIE OCMOBAaKLUMHOW KNeTKU-mMuweHn. Kpome Toro, MmoryT ObITb
NCMOob30BaHbl pacTUTeNbHbIE BUPYChI (CM., Hanpumep, pabdoTty Porta n coasT. (Porta et
al., 1994), B KOTOPOW onucbiBaeTcs paspaboTka MO3an4yHOro BMpyCca KMTaWCKOW BUMHbI

KaK BbICOKOMPOAYKTUBHOM CUCTEMbI MPE3eHTaLMmM Yy>XepOoaHbIX NenTUL0B.

AKTUBUPOBaHHbIE T-KNETKW, KOTOpblE HampaBeHbl NPOTUB NEMNTUAOB MO M30BPETEHUIO,
npUrofHbl AN Tepanun. Takum 06pa3oMm, B APYrom acrnekTe n3o0peTeHust NpeaioKeHsb
aKTUBMPOBaHHbLIE  T-KNETKW, MOJflyYaemble  BbILLEYNOMSIHYTHIMW  criocobamu Mo

N306peTeHNto.
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AKTUBUPOBAHHBLIE T-KNETKW, MOSTyYEHHBIE C MOMOLLBI MPUBEAEHHOMO Bbille cnocoba,
OyayT CenekTMBHO pacno3HaBaTb KIeTKy, koTopas abeppaHTHO SKCnpeccupyeT
nonunenTug, BKAYaroLWMM aMUHOKNMCNOTHYIO nocrnegosaTtensHocTe ¢ SEQ ID No. 1 no
SEQ ID NO 489.

MpegnoytuTensHo, 4TOObI T-KMeTka pacrno3HaeBana KneTky npu B3auMOLencTBuu
nocpeactsom ee TKP c komnnekcom HLA/mentua (Hanpumep, npu ceBA3biBaHUMU). T-
KNEeTKW NpurogHbl ANna cnocoba yHUYTOXEHUSI KNETOK-MULLEHEW Yy nauueHTa, KNeTKu-
MULLEHW  KOTOporo abeppaHTHO  SKCMPEeCCUPYKT  MONUNEnTW,  BKIHOYaroLUn
aMUHOKMCIOTHYIO MOCnefoBaTenibHOCTb Mo M300peTeHuto, rae nauueHTy BBOAMUTCSH
3(PPEeKTMBHOE HYUCNO aKTUBUPOBAHHbLIX T-KNETOK. T-KMeTKW, KOTOpble BBEAEHbI
naumeHTy, MoryT OblTb MOMyYeHbl OT MauMeHTa U akTMBMPOBAaTLCH, Kak OnMuchbIBarnoch
Bblle (T. €. OHW SBMAIOTCA ayTONOrMYHbIMK T-KrneTkamu). AnNbTEPHATUBHO T-KNETKU
nony4aroT He OT nauueHTa, a OT APYroro mHaveuaa. PasymeeTtcs, npeanoyTUTENbHO,
eCnv UHAMBUA SBNAETCH 340POBbIM MHAMBUAOM. 104 «340POBLIM UHAMBUAOM» aBTOpbI
N300peTEHNA UMEKOT B BUAY, YTO UHAUBUA UMEET XopoLlee obLlee COCTOsIHUE 300P0BbS,
NPeAnoOYTUTENBHO, YTOObI OH MMENn KOMMETEHTHYHO MMMYHHYKO cuctemy u, Bonee
NPeAnoYTUTENBHO, He cTpagan HW ogHUM 3aborneBaHVeM, KOTOPOE MOXHO 5erko

MPOKOHTPONMPOBATL U BbISIBUTD.

Knetkamu-muwieHamm in vivo ana CD8-nonoxutenbHbIX T-KNETOK B COOTBETCTBUU C
HacToAWwmMM n3obpeTeHnemM MoryT ObiTb  KMEeTKM Oonyxonu  (KOTopble  uHorga
skcnpeccupytoT monekynsl MHC |l knacca) n/unn ctpomMarnbHble KNeTKW, OKpyaroLyue
Onyxorib (ONyXOreBble KMETKN) (KOTOpbIE MHOrAa Takke aKCnpeccupyoT Moneky sl MHC

Il knacca (Dengjel et al., 2006)).

T-KNeTkn no HactosAwemMy Wn3o0peTeHuto MoryT OblTb WMCMONb30BaHbl B KayecTBe
aKTMBHbIX WHIPEAWEHTOB B TepaneBTUYECKOW KoMno3vumn. Takum obpasoMm, B
N306peTeEHNN NPEAsIOKEH TakkKe CNocod YHUYTOXEHUA KNETOK-MULLEHEW Y MNauUUEHTa,
YbW  KMETKU-MULLEHM abeppaHTHO  SKCMPECCUMPYOT  MONMUMNENTWUE,  BKIOYarOLUA
aMWHOKUCIIOTHYKO MOCNeaoBaTeNbHOCTb MO M30OPETEHMIO, NpUYeM Crnocob BKMHOYaeT

BBEeAEHME nauneHTy apdeKkTMBHOro Yncna T-KneTok, Kak onpegerieHo Bobille.
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Mopg  noHATMEM  «abeppaHTHO  3KCMPECCUMPOBaHHbINY  aBTOpbl  M30OpeTeHus
noApasyMeBaloT Takxke, YTO NonunenTug dKCnpeccupoBaH B U30bLITKE MO CPaBHEHUIO C
YPOBHAMW 3KCMPECCUN B HOPMAIbHbIX TKAHAX, UMW YTO MeH SBMNAETCH «MOonYalum» B
TKaHW, N3 KOTOpour obpasoBanack onyxorib, OAHAKO OH 3KCNpeccupoBaH B onyxonu. Nog
MOHATUEM «3KCMPECCUPOBaH B U3OLITKE» aBTOPbl M30OPETEHMSI MOHMMAIOT, YTO
nonunenTng nNpeacTaBneH Ha ypoBHE, KOTOPbLIW, MO MeHbLUen mepe, B 1,2 pasa Bbilwe
YPOBHSA, NpeACcTaBfeHHOro B HOPMaribHOW TKaHW; MPeanoYTUTENBHO, NO MEHbLLEN Mepe,
B 2 pa3a n, bonee npeanoyYTUTENBHO, MO MEHbLLEN Mepe, B 4 Unn 6 pas BbllLe YPOBHS,

NpeACTaBnNEHHOrO B HOPMarbHOW TKaHM.

T-knetTkn MoryT OblTb MONy4YeHbl crnocobamu, M3BECTHbIMU W3 YPOBHSA TEXHUKU, K

NPVMepY, TEMU, YTO OMNMCaHbI BbILLE.

MpoTOKOMbI ANSA 3TOr0 TakK Ha3bIBAEMOro afonTMBHOMO MepeHoca T-KMeToK XOPOLUO
N3BECTHbI M3 YPOBHA TEXHUKW. C 0630pamMmn MOXHO 03HaAKOMUTLCA B paboTax Gattioni n
coaBT. n Morgan u coasT. (Gattinoni et al., 2006; Morgan et al., 2006).

[pyron acnekT HacToALero n3o0peTeHNs BKIKOYaeT NPUMEHEHE NenTULOB B
komnnekce ¢ MHC ans nony4eHns T-KNETOYHOro peLenTopa, HyKnemHoBas KucnorTa
KOTOPOro KroHMpOBaHa 1 BBEAEHA B KNETKY-XO03AWH, MPeAnoYTUTENBHO T-KNeTKy.
[aHHasa cKoHCTpynpoBaHHaa T-kneTka MoXeT ObITb 3aTeM BBeAeHa NaumeHTy Ans

neYeHust paka.

Jlobas monekyna no uM3obpeTeHuto, T. €. NMenTud, HYKNeuWHoBas KWUCNoTa, aHTUTENo,
BEKTOP 3KCMPECCUW, KNeTKa, akTMBMpOBaHHaA T-kneTka, T-KneTOYHbIM peuenTtop wnu
HYKNEMHOBaA KWCMOTa, KOAMpPYHOLWas ero, npurogHa Ana NEeYeHUs HapyLUEeHWUN,
XapaKTEPUIYIOLLMXCA KIeTKkamK, YCKOMb3aowumMyM OT WMMYHHOrO oTtBeTa. [loaTomy
nobaa Monekyna no HacTosweMy M30OPETEHUIO MOXET MPUMEHATLCA B KayecTse
MeauKkaMeHTa WM B MNPOM3BOACTBE MeaukameHTa. Monekyna MoxeT ObiTb
ncnonb3oBaHa cama no cedbe vnn B KOMOMHaUMM C apyron(umMmm) mMmosnekyrnon(amm) no

N306pETEHNIO UK N3BECTHOM(BIMW) MOSEKYTON(amK).

B HacTosilem n3obpeTeHnn Takke npeanoxeH Habop, BKIYaroLWWIA:
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(2) KOHTEMHEpP, KOTOPbIN COAEPXKUT hapMaLEBTUYECKYO KOMMO3ULMIO, KaK OrnMcaHHasa
BblLLE, B BUAE pacTBopa uUnv B NMounmnanpoBaHHon popme;

(6) HeobsizaTeNlbHO — BTOPOW KOHTEWHEp, coepxawun pasdasuTtens Unu
BOCCTaHaBMBaroLLM pacTBop ANs TMOPUNN3MpoBaHHOro cocTasa; v

(B) Heobs3aTENbHO — MHCTPYKLMK MO (i) NPUMEHEHUIO pacTBopa Unu (i) BOCCTaHOBMEHMUIO

pacteopa u/unm no NPUMEHEHMo TIMoOPUIM3NPOBaHHOIO cocTaBa.

Kpome TOro, Habop MOXeT Takke BKMo4YaTb oAuH unu 6Gonee (iii) Bydepos, (iv)
pasbasutenen, (v) wuneTpos, (vi) urn wunm (v) wnpuueB. KoHTenHep sBRseTcs,
NpPeanoYTUTENbHO, BYThINbIO, PNakoHOM, LUMPULIEM UM NPOOUPKON; N OH MOXET OblTb
KOHTEMHEPOM  MHOropasoBoro  npumMmeHeHus. dapmaueBTnyeckas  KOMMNo3uums

NPeanoYTUTENBHO ABNAETCA MMOMDUIN3NPOBAHHON.

Habop cormacHO HacTodwemy  WM300peTeHuo  NPeanovTUTENbHO  BKMOYaeT
NMOMUNM3NPOBaHHBLIA  COCTaB MO HaACToAWeMy U30OpeTeHM0 B MNOAXOASLLEM
KOHTEMHEPE M WHCTPYKUMWM AN ero BOCCTAHOBIEHUA W/MNW MO ero MNPUMEHEHUIO.
roaxogsawme KOHTEMHEPbl BKMYAKT, Hanpumep, OyTolnv, nakoHbl, (Hanpumep,
ABYXKamMmepHble fiakoHbl), LWNpUUbl (Takue Kak ABYXKaMepHble LNpuLbl) 1 NPoBupKu.
KoHTenHep MOXeT ObiTb W3rOTOBMEH W3 pasHbIX MarepuarnoB, TakuMX Kak CTEKMno Wnu
nnactmacca. [lpeanodtuTensHO, €ecnm  Habop W/WMNM  KOHTENHep coaepxuT(ar)
WMHCTPYKUMN MO NMPUMEHEHUIO KOHTENHEPA UIN CBA3aHHbIE C HUM UHCTPYKLUK, KOTOpLIE
AaloT yKasaHUs No BOCCTAHOBMEHWIO W/ MPUMEHEHUIO. HanprMep, Ha 3TUKETKE MOXET
ObITb YKa3aHo, YTO NMOMUNM3MPOBAHHBLIN COCTaB AOSTKEH ObITb BOCCTAHOBIEH 40 TaKUX
KOHLIEHTpaLUun NenTnaoB, Kak onnucaHo Bbile. Ha 3TukeTke ganee MoxeT OblTb YKka3aHo,

YTO COCTaB NMPpUMEHAETCA Ui NpeaHasHa4vYaeTCA A4 NOAKOXHOro BBeeHNA.

KoHTenHep C coctaBOM MOXeT OblTb (Pr1akOHOM MHOropas’oBOro WUCMosib30BaHUS,
KOTOpPbIM MO3BOMSAET MOBTOPHOE BBEAEHWE (Hanpumep, OT 2 A0 6 BBeAEHUN)
BOCCTaHOBIIEHHOrO cocTtasa. Habop MOXeT [OMONHUTENbBHO BKMAKYaTh BTOPOW
KOHTEMHEP, BKNOYaoLLMA nogxoaawmin pasbasutens (Hanpumep, pactesop dbukapboHaTta

HaTpWS).
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MNocne cmelwwmBaHus pasbaButena U nNMoPUIM3MPOBaHHOIO COCTaBa OKOHYaTerbHas
KOHLIeHTpauua nentuaa B BOCCTaHOBINEHHOM COCTaBe COCTaBIIAET NPeanoYTUTENbHO Mo
MeHblen mepe 0,15 mr/mn/nentuga (=75 MKr) W, nNpepnodTUTensHO, He Bornee 4yem
3 mr/mn/nentnga (=1500 mkr). Habop MOXeT AOMoNHUTENBbHO BKMOYaTbL Apyruve
MaTepuansl, XenarterbHble C KOMMEPYECKON 1 C TOYKM 3PEHNA MONb3oBaTens, BKoYas
apyrve Bydepsl, pasdasutenn, GuUnbTPbl, UMMbl, WNPULbLI U BKNa4bILLM B YNakoBKy C

WHCTPYKLMSIMM MO MPUMEHEHWIO.

Habopbl Mo HacToAwemMy M300peTeHUo MOryT BKNHOYaTb OAMH KOHTEWHEpP, KOTOPLIN
COOEPXUT neKapCTBEHHYI0 popMy dapmMaLeBTUYECKUX KOMMO3ULMIWA B COOTBETCTBUMU C
HacToALMM n306peTeHnEM C APYrMMU KOMMOHEHTaMKU Unn 6e3 HMX (Hanpumep, apyrve
coeanHeHNA NNy papmMaLeBTUYECKNE KOMMO3ULIMKU 3TUX APYrMX COEAUHEHWIA) NN MOXET

MMETb OTAENbHbIE KOHTel7IHepI:>I ANA KaxXaoro KOMrnoHeHTa.

Habop no wun300peTeHu0 npeanovTUTENbHO BKIKOYaeT CcocTaB Mo U30BpEeTeHuto,
ynakoBaHHbI ANA MPUMEHEHUS B KOMOMHaUMM C COBMECTHbLIM BBEAEHMEM BTOPOro
coeanHeHna (Takoro Kak agbtoBaHTbl (Hanpumep, M-KCO®), xummnoTepaneBTU4eCcKoro
CpeacTBa, MNPUMPOAHOro npoAyKTa, ropMOHa WM aHTaroOHUCTa, CPeacTBa npoTMB
aHrmoreHesa WM UMHrMOUTOPa aHrMoreHesa; anonTo3-UHAYLUMPYIOLEro cpeacrsa unu
xenaropa) unu nx apmareBTUYeCKon KoMno3nummn. KoMnoHeHTbl Habopa 40 BBeAEHUS
naumneHTy MoryT OblTb NpeaBapuUTENbHO CMELLaHbl, UMK Ke Kaxabli KOMMOHEHT MOXET
HaxoguTbCA B  OTAENbHOM  KOHTeWHepe. KOMMOHeHTbl Habopa Moryt ObiTb
NnpeaocTaBneHbl B BUAE O4HOr0 UM HECKONBKUX XXUAKUX PacTBOPOB, NPEANOYTUTENBHO,
BOAHOro pacrteopa, 0onee npeanodTUTENbHO, CTEPUNbHOMO BOAHOrO pacTeopa.
KomMmnoHeHTEl Habopa Takke MoryT ObITb NpefocTaBfieHbl B BUAE TBEPAOW (POpMbI,
KOTOpas MOXeT OblTb npeBpalleHa B XMAKOCTb Mpu gobasBneHun MnoaxoasaLmx
pacTBOpUTENen, KOTopbIe, NPeanoYTUTENBHO, NPEAOCTaBNATCA B APYroM, OTAENbHOM,

KOHTENHepe.

KoHTenHep TepaneBTUYeCKOro Habopa MOXeT ObiTb (PrlakoHOM, NPOoBMpKOW, KONbow,
OyTbINbIO, LUNPULEM WNK NHOOBIMK  APYrMMU CPEACTBaMM, 3aknoudarowmmm B cebe
TBEPAOE BELLECTBO UMM XNAKOCTb. OBbIYHO, ecnn nmeeTca 6onee 04HOro KOMMOHEHTA,

Habop COAepPXUT BTOPOM (PNakoH WUnu ApYyrorv KOHTEWMHEP, YTO MO3BOSSET MPOM3BECTU
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oTAenbHoe BBeaeHuMe. Habop MOXeT Takke copepXaTb APYron KOHTEWHep AnA
dapmaueBTUHECKM NPUEMINEMON XMUAKOCTU. JleyebHbIn Habop ByaeT NpeanoYTUTENBHO
cogepxartb annapat (Hanpumep, ogHy unu 6onee wrn, WNpUUbl, rNasHble NUneTKu,
NUNETKM U T. 4.), KOTOPbIM obecrneynBaeT BBe4EHME BELLECTB MO N30DPETEHUIO, KOTOpbIE

ABNAKTCA KOMIMNOHEHTaMWN HAaCTOALLero Ha6opa.

HacTosawmin coctaB nOAXOAWUT ANA BBEAEHWUS NenTuaoB mobbiM - NpUueMnembiM
crnocoboM, TakuMm Kak opasbHbiM (SHTeparbHbIW), Has3arnbHbIW, [1a3HOW, MOAKOXHbLIN,
BHYTPUKOXHBIA,  BHYTPUMbBILLEYHbLIW, BHYTPUBEHHbLIN UMM YPECKOXHbIA  CrocoD.
MpepnoytuTenbHo, 4TOObI BBeAeHMe Obino n/k u, Haubonee npefnoOYTUTENBHO,

BBEeAEHME B/K C NOMOLLbIO MHJY3NOHHOIro Hacoca.

Tak kak nenTuabl N0 N306peTeHnto BbINM BblAeNeHb! U3 KNeTOK paka Nerkux (B Tom yucne
HMPJT n MPJ1), megmkameHT no M306peTeHN0 NpeanoYTUTENBHO UCMOMb3YeTCH ANS

neyeHus paka nerkux (8 Tom yucne HMPJ1 n MPJ1).

Kpome TOro, Hacrosuwee wu3obpeTeHve panee OTHOCUTCA K Crnocoby mnonyyeHus
NnepcoHanM3MpoBaHHOro apmaueBTUYECKOro npenaparta Ana OTAENbHOro nauueHTa,
BKMOYUAKOLLMA  MPOM3BOACTBO  (hapMaLeBTUYECKON KOMMO3ULMKM, BKIHOYatoOLWeEn Mo
MEHbLLEN Mepe OANH NenTug, BbIOpaHHbIA U3 XpaHUnuLa npeaBapuTensHO NpoLLeaLwmx
CKpuHUHI nentngos TUMAP, roe no MeHbLUen Mepe oguH nenTug, UCnonb3yeEMbIN B
apmaueBTMHECKON KOMMO3UUuK, BbIOpaH Mo ero MNPUrogHOCTM ANA OTAENbHOro
nauueHta. B ogHOM BapuwaHTe OCYLUEeCTBMEeHNA dapmaueBTnyeckas KOMMo3vums
aBnaeTca BakumHon. Cnocob MoXeT OblTb afanTupoBaH Ans nonyyYeHnsa T-KneTouHbIX
KNOHOB AnS AanbHEWWero npUMEHEHUs, Hanpumep, npyv BblgeneHun TKP  uvnm

pacTBOPUMbIX aHTUTEN UK JPYIrMX MeToa0B JNIEYEHUA.

«[MNepcoHanManpoBaHHbIi thapmaveBTMYECKUIA npenapaT» noapasymesaeT
paspaboTaHHble crieumarnbHO ANS OTAENbHOro NaumeHTa TepaneBTUYeckne CPeacTBea,
KOTOpble BYAYT NPUMEHSITLCS UCKMIOYUTENBHO ANS NEYEHUSI TaKOro NauneHTa, BKIoYas
aKTUBHO MEepCOHanM3npoBaHHbIE MPOTUBOPAKOBLIE BaKLMHbLI M CPeAcTBa afonTUBHOW

KNETOYHOM Tepanmm ¢ nCnosib3oBaHMem ayTOﬂOFMQHOVI TKaHW nauneHTa.
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B KOHTeKCTe HacToALero n3obpeTeHna TEPMUH «KXPaHUMULLE» OTHOCUTCA K rpynne unu
Habopy NenTuaoB, KOTOpbIE NPeABapUTENbHO MPOLUMAW CKPUHUHI Ha8 MMMYHOrE€HHOCTb
/1N N3BLITOYHYIO NPe3eHTauUmIo B KOHKPETHOM BUAE ONyXOnu. MNoHATUE «XpaHunumLLe»
He roapasyMeBaeT, 4YTO KOHKPETHble MenTuAbl, BKIMOYEHHbIE B BakuuHy, Obinn
N3roToBMEeHbl 3abraroBpeMEHHO W XPaHWNUCb B pearibHOM MOMELLEHUU, XOTS dTa
BO3MOXHOCTb TakKxe TMpuMHUMaeTCa BO BHMMaHve. Bo BHUMaHWe onpegeneHHo
NPUHUMAaETCHA TOT gaKT, YTO NenTuabl MOryT ObITb U3rOTOBMEHLI de NOVO AN KaXaon
NpPOM3BOANMOWN MHAMBUAYaNN3NPOBAHHOW BaKLWHbI, UM MOTYT OblTb NOSyYeHbl 3apaHee
N HAaXO4UTBLCA Ha XpaHeHUW. XpaHunuwie (Hanpumep, B popme BaHka faHHbIX) COCTOUT
M3 OnyxoneaccouumpoBaHHbIX MEnTUAOB, KOTOPble B BbICOKOW CTEMeHW M30bITOYHO
3KCMpeccupoBanuncb B OMyXONeBOW TKaHU MauueHTOB C pakoM rerkux (B TOM 4ucne
HMPJT n MPJT) ¢ pasnuiHeimn HLA-A, HLA-B u HLA-C-annenammn. OHO MOXeT
copepxaTtb nentTuabl, cBaszaHHble ¢ monekynamm MHC | knacca u MHC |l knacca mnm
YANMHEHHbIE NenTuabl, CBsA3aHHble ¢ Monekynamm MHC | knacca. [lomumo
onyxoneaccoumMmpoBaHHbIX NENTULO0B, COBPaHHBLIX M3 HECKONBbKUX TKAHEW paka nerkux (B
ToM vncne HMPJT n MPJ1), xpaHvnuwle MOXeT cogepxatb MapkepHble nentuibl HLA-
A*02, HLA-A*01, HLA-A*03, HLA-A*24, HLA-B*07, HLA-B*08 1 HLA-B*44. 3Tn nentnasl
NO3BOSIAIOT MPOM3BECTU KONUYECTBEHHOE CPaBHEHWE WHTEHCUBHOCTU T-KNETOYHOro
UMMYHHOrO OTBeTa, uHAyumposaHHoro nentungamu TUMAP, w©n, cnepoBaTtensHo,
Nno3BONAIOT CcAenatb BaXHbIA BbIBOA4 O  CMOCOOHOCTM  BakUMHbI  Bbl3blBaTb
NPOTUBOOMNYXOSeBble OTBETLI. BO-BTOPbLIX, OHW BBIMNOMHSIOT PYHKLMIO BaXKHbIX NEMTUA0B
NOSTIOXKUTENBHOIO KOHTPONS, MONYYEHHbIX «HEe U3 CODCTBEHHOro» aHTUreHa B crydae,
ecnv y naumeHTta He HabnogatoTCA Bbl3BaHHbIE BaKUMHOW T-KNETOYHbIE OTBETHI Ha
nentugsl TUMAP, nony4eHHble N3 «COOCTBEHHbLIX» aHTUreHOB. M B-TPETbUX, OHO MOXET
No3BONUTL CAenaTb 3aKkrYeHUs OTHOCUTENbHO CcTaTyca MMMYHOKOMMETEHTHOCTU

nayueHTa.

Mentnagel TUMAP ana  xpanunuwa Obinv MAeHTUPUUUPOBaHbI C  MOMOLLBIO
WHTErpupoBaHHOro nogxoda YyHKUMOHAaNbLHON FEHOMUKM, KOMOMHUPYIOLLEro aHanu3
3KCMNPECCUM reHoB, MacCC-CrNeKTPOMETPUIO U T-KNETOYHY MMMyHonorunio (XPresident ®).
OTOT Nogxop[ rapaHTUPYEeT, YTo Tonbko Te nentugbl TUMAP, kOTOpble AENCTBUTENBHO
NPUCYTCTBYIOT B OOMbLWIOM MPOLEHTE OMyXxonewW, HO He 3SKCMPEecCUpyroTCa WUNnu

3KCMPECCHPYOTCS NMULb MUHUMAanbHO Ha HOpMarnbHOW TkaHW, Obiny BblibpaHbl A4S
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nocneayrowero aHanunsa. B uenax nepsoHayansHoro otéopa nentuaos obpasLbl TKaHW
paka nerkux (8 Tom 4micne HMPJT n MPJ1) naymeHToB 1 KpoBb 340POBbLIX AJOHOPOB BbINK
npoaHanM3npoBaHbl NO3TarHo:

1. HLA-nurangbl 13 3510Ka4eCTBEHHOro mMarepuana unaeHTupuumposanu C rnoMOLLbIO
Macc-CrneKTPOMETPUN.

2. Ana ngeHTndukaummn akcnpeccnpoBaHHbIX B N30bITKE reHOB B 3110Ka4eCTBEHHOW TKaHW
(pak nerkux (B Tom yicne HMPJT n MPJ1)) no cpaBHeHUIO C pagoM HopMaribHbIX OpraHoB
N TKAHEW NPUMEHSANN aHanma 3KCnpeccum MHpopMaLOHHON PUBOHYKITEMHOBOW KUCMOTbI
(MPHK) Bcero reHoma.

3. NaeHTndpurumposaHHble HLA-nurangbl cpasHuBany ¢ JaHHbIMUY MO 3KCNPEeCCUn reHoB.
MenTnabl, Mpe3eHTUpyeMble B K3ObITKE WX CEneKTUBHO MNpPe3eHTUpyemMble Ha
OMyXO0NEBOW TKaHW, NPEeANOYTUTENBHO KOAUPYEMbIE CENEKTUBHO 3KCMPEeCCUpOBaHHbIMU
WX 3KCNPECCUPOBaHHbIMU B N3ObITKE reHamu, BbISIBMIEHHbIMW Ha dTane 2, cuutanu
nogxoaawmmmn TUMAP-kanguaaTamu gns MynbTUNENTULHON BaKLUMHLI.

4. BblNno nNpou3BeAeHO U3yyYyeHWe nuTepaTtypbl ANS BbISBNEHUSA AOMOSHUTENbHBLIX
CBUAETENLCTB, NOATBEMKAAOLMX PEreBaHTHOCTb UAEHTUMULMPOBAHHBIX B KayecTBe
TUMAP nentnaos.

5. PeneBaHTHOCTb W3BLITOYHOM 3KCmpeccunm Ha ypoeHe MPHK noaTeepxpanu
NOBTOPHBIM 0BHapyxeHnem BblibpaHHbIX Ha aTane 3 nentugos TUMAP Ha onyxonesown
TKaHW N OTCYTCTBUEM (UM HEYACTbIM OBHapyXXeHeM) Ha 340POBbIX TKaHAX.

6. B Lenax oueHkn Toro, MOXeT N ObITb OCYLLECTBMMA UHAYKUMSA in Vivo T-KNeTOYHbIX
OTBETOB BbIOpaHHbIMK nenTugamu, Obinm NpoBeaeHbl aHanM3bl UMMYHOrEHHOCTW in Vitro
NpW UCMNOSb30BaHUN YeroBeYeCcKMX T-KMeToK 340PO0BbIX AOHOPOB, a Takke NauueHTOB,

BonbHbIX pakom nerknx (8 Tom yncne HMPJT u MPJ).

B ogHOM 13 acnekToB nenTuabl NpeaBapUTeNsHO NPOLUNN CKPUHMHT H8 UMMYHOMEHHOCTb
A0 WX BKMIOYEHUA B XpaHunuvwe. B kadecTBe npumepa, HO He ANA OorpaHvyYeHus
N300peTeHNs, UMMYHOreHHOCTb NEeNTUAOB, BKIMIOYEHHLIX B XPaHUNULLE, onpeaenseTca
cnocobomMm, BKMHOYaLWUM MpauMuHr  T-KNeToK /n  vitro nocpefCcTBOM  MOBTOPHbLIX
ctumynaugun CD8+ T-kneTtok 340pOBbIX [AOHOPOB KIeTKaMu, MpPe3eHTUPYHLLUMU
NCKYCCTBEHHbIW aHTUIeH, Harpy>XeHHbeIM1 komnnekcamu nentna-MHC n aHtutenamm k
CD28.
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JTOT crnocolb SBNAETCA MpeanovTUTENbHBIM ANA PefkuX BUAOB paka U MNaumveHToB C
peokum npodunem askcnpeccun. B oTnvumMe OT MyNbTUNENTUAHBLIX KOKTEWNeEW C
MOCTOSIHHLIM COCTaBOM, YXe pas3paboTaHHbIX Ha [JaHHOE BPEeMS, «XPaHWUMuLLe»
No3BONSEeT AOCTUIHYTb CyLLECTBEHHO 6ofee BbICOKOro COOTBETCTBUSA (PaKTUYECKOW
SKCNPEeCcCUn aHTUreHOB B OMyXOfn COCTaBy BaKUuHbI. BbibpaHHble oTaenbHble nenTuabl
UNM  KOMBUHaLUMN M3 HECKONBbKUX «FOTOBbLIX K MPUMEHEHUIO» nenTtuaos OyayT
MCNONb30BaTbCA ANS KaXAOoro nauveHTa B pamkax MynbTUTapreTHoro nogxoga.
TeopeTnyeckn, Noaxod, OCHOBaHHbLIA Ha BbIOope, Hanpumep, 5 pasnnyHbIX aHTUNEHHbIX
nenTnaos mn3 6ubnmotekn M3 50 3K3eMnnspoB, yxe npueedeT npubnmantensHo Kk 17

MUNIIMOHaM BO3MOXHbIX COCTaBOB nekapcTBeHHoro npenapata (J1I1).

B ogHOM acnekTe gna BKMOYEHUA B BaKUMHY nenTuibl BbI6VIpaPOT no nx NPuUroaHoCTn
Ana otgenbHoro nauuneHta Ha OCHOBE crnocoba B COOTBETCTBUMM C HacToALLNM

M306peTeHVIeM, KaK OonncaHo B HACToALLEM AOKYMEHTE UIN KaK U3JNOXXEHO HXE.

®eHotnn HLA, AaHHble TPaHCKPUMTOMMKM U MPOTEOMUKM CoBuparoT C OnyxoreBoro
mMarepuana n obpasuoB KpOBM NaLMEHTOB ANSA nAeHTUdUKaummn Hanbonee nogxoasLmx
NnenTUAOB ANA Kaxaoro nauueHTta, B COCTaB KOTopblx BXoaaT nentuabl TUMAP kak n3
XpaHUnuLa, Tak U YHUKanbHble Ans nayueHTta (T. €. MyTUpOBaHHble). Beibupats OyayT
T€ NenTuabl, KOTOPble CENeKTUBHO WM M3DBITOYHO 3SKCMPECCUPYIOTCS B OMyXOmnsx
NauMeHToB U, rae 3TO BO3MOXHO, MPOSBAAT CUMbHYKD MMMYHOreHHOCTb in Vitro npu

aHanunse ¢ nHgmeuayansHeiMm MKIK nagueHTa.

MpeanoYTnuTensHo, yToObl  MenTuabl, BKMIOYEHHbIE B BaKLUMHY, BbInn
noeHTnpunUMpoBaHbI crnocobom, BKIHOYaOLLUM: (@) naeHTndurKaumo
onyxorneaccouuupoBaHHbix nentugos (TUMAP), npeseHTUpyemblX OnyXxoneBbiM
obpasuom oTAaensHOro naumeHTa; (6) cpaBHeHWe MAEHTUOULMPOBaHHBLIX Ha 3Tane (a)
nenTnaoB ¢ xpaHunuiem (6aHkOM faHHbIX) NENTUAOB, Kak onucaHo Bblle; U (B) BbIOOp
Nno MeHbLUEW Mepe OofHoro nentuga u3 XxpaHunuwa (6aHka [aHHbIX), KOTOpbIv
KOppernvpyeT C OrnyxoneaccoummpoBaHHbIM MenTuaoM, WAEHTUPULUPOBaAHHBIM Y
nauuneHta. Hanpumep, nentuabl TUMAP, npeseHTMpyeMble onyXxoneBbiM o6pasLom,
NOEHTUPUUMPYIOT C NOMOLLBIO: (a1) CpaBHEHUSA AaHHBIX MO 3KCNPEeCcCun B OMyXOoneBoM

obpasue ¢ AaHHbIMWM HOPMaribHOW TKaHW, COOTBETCTBYIOLLEN TUMY TKaHW OMNyXOneBoro
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obpasua, Ana wuaeHTudukaumm 0OenkoB, KOTopble B  Onyxonesom obpasue
SKCMPECCUpYoTCS B N3OLITKE UM abeppaHTHO; U (a2) yCTaHOBIEHUS KOPPEnaLnmn Mmexay
JaHHbIMK  3KCrpeccuu UK nocriegoBartensHocTaMu nuraHgos MHC, cBa3aHHbIX C
monekynamm MHC | w/wnu |l knacca B onyxonesom obpasue, B Lensx ngeHTudukaumm
nvrangoe MHC, koTopble nonyyeHol K3 6ernkos, W3OLITOMHO WNK abeppaHTHO
3KCrpeccupyemblx onyxonsto. [peanoyTuTensHo, ecriv nocneaoBaTenbHOCTU NUraHaoB
MHC ngeHTMduumpyroTcs C MOMOLLbIO 3rIOMPOBaHUSA CBA3AHHBIX MENTUAO0B U3 MOSEKy N
MHC, BblgerneHHbIx M3 oryxorieBoro obpasua, W CeKBeHUPOBaHWUS 3MNHOUPOBaHHBLIX
nvrangos.  [peanoyTuTensHO, ecnu onyxonesbld obpasel M HopmarnbHas TKaHb

nony4v4eHel OT O4HOro U TOro >Ke nauneHTa.

MoMumMO 3TOro, UNM B KayecTBe anbTepHaTMBbl 3TOMY, Mpu BbIGOpe NenTuaoB C
MCnonb3oBaHMeM Mofenu xpaHunuwa (6aHka gadHblx) nentuabl TUMAP moryT ObiTh
naeHTUMUMpPOBaHbl Yy nayneHTa de novo u 3aTem ObiTb BKMOYEHbl B BakuuHy. B
KayecTBe  OAHOro  npumepa: nentuabl-kanamgatel  TUMAP  moryT  ObITb
NOEHTUPUUMPOBaHbLI Y NaumeHTa ¢ nomoLpbto (a1) cpaBHEHUS AaHHbIX MO 3KCNPeCCUn B
onyxonesom obpasLe C AaHHBIMA HOPMarnbHOW TKaHW, COOTBETCTBYHOLLEN TUMY TKaHW
onyxonieBoro obpasua, Ansa nageHtudpukaumm 6enkos, KOTOpbIE B ONyxonesomM obpasue
SKCMPECCUPYIOTCS B N3BLITKE UM abeppaHTHO; 1 (a2) yCTaHOBNEHUS KOPPENALNN MexXay
AaHHBIMK  3KCrpeccun K nocriegoBaTtenbHocTaAMM nuraHgos MHC, c©Bs3aHHbIX C
monekynamm MHC | w/wnu |l knacca B onyxonesom obpasue, B Lensx naeHTudukaumm
nvrangos MHC, koTopble nonyyeHol M3 6enkos, M3ObLITOMHO wNnNu abeppaHTHO
3KCMNPeccpyeMbIX  OMyXorsblo. B kayectBe ppyroro npumepa: MoryT ObITb
naeHTuuumMpoBaHsl Oenku, nmerlme MyTaumy, SABMASIOWMECA YHUKANbHbIMWA - ANS
onyxonesoro obpasuya, COOTHOCUMOro C COOTBETCTBYHOLLEN HOPManbHOW TKaHbHO
OTAENbHOro nauueHta, U MoryT ObiTb uaeHTuduyuposaHsl nentuasl TUMAP,
creunduyeckon MULLEHBLIO KOTOPbLIX ABNAETCA MyTauus. Hanpumep, reHOM Ornyxonu u
COOTBETCTBYIOLLEN HOPManbHOM TKaHW MOryT OblTb CEKBEHMPOBaHbl METOAOM
MOSIHOrEHOMHOrO CEeKBEHUPOBaHUSA: ANS 0OHAPY>XEeHUA HECUHOHUMMUYHBIX MyTauun Ha
KoAnpYyroLmx 6enok ydacTtkax reHoB reHoMHyo [HK 1 PHK skcTparnpyroT n3 onyxoneBbIX
TKaHeW, a HopMarsbHY, HE UMEIOLLY MyTaumin reHoMHyo [JHK 3apoabilleBor SIMHUK
SKCTParvpyroT UM3  MOHOHYKMeapHblX KNeTok nepudpepudeckon kposu  (MIIK).

MNpuMeHseMbIn NoaxoAd CeKBeHUpoBaHWA Hosoro nokoneHus (NGS) 3aknioyaetcsa B



- 114 -

MOBTOPHOM  CEKBEHVMPOBaHWM  KOAMpyKOLWMX  Benok  y4acTkoB  (MOBTOPHOE
CEeKBEeHMpoBaHMe ak3oma). B atmx uensax ak3oHHyro [OHK n3 yenoseyeckmx obpasuos
PUKCUPYIOT C MOMOLLBIO MOCTaBMsieMbIX U3roToBuTEneM HabopoB Ans oboralleHus
LuernesbiMM pparMeHTamu, 3a Yem CrefyeT CeKBeHVMpPOBaHWEe, Harnpumep, C NMOMOLLIbIO
cuctembl HiSeq2000 (lllumina). B gononHeHune Kk aTomy onyxonesyto MPHK cekseHupyroT
ANA NPSMOro KONMMYECTBEHHOro OrnpeferieHna reHHOW 3KCMPEecCUU W MOLTBEPXKAEHUS
TOro, YTO MyTUPOBAaBLLME reHbl SKCNPEeCccUpoBaHbl B ONyX0nsaxX naumMeHToB. CunTbiBaHUE
NMOMNyYeHHbIX B pe3ynbTaTe MWINIMOHOB MOCHefoBaTeNbHOCTEN OCYLLECTBISAETCA
anropuTMamu rnporpamMmMHoro obecneveHus. lNonyy4aemMbi CIUCOK COAEPXKUT MyTaLmm U
akcripeccuo reHos. Onyxorecrneyuduyeckue comatuyeckne myTtauum onpenenstoT
CpaBHEHMEM C BapuaHTamu 3apogbiweBon nmHuM u3 MKIIK wn ycraHasnusaroT
NPUOPUTETHOCTb. MaeHTUdULMpoBaHHble de novo nentuabl MoryT OblTb 3aTtem
UCMNbITaHbl Ha MMMYHOreHHOCTb, KaK OMUCbIBAETCH BbIlLE B ClyYae XxpaHunuwia, u
nentuabl-kanangatel  TUMAP, obnagawlowume noaxoaswen  UMMYHOTEHHOCTbLIO,

Bbl6|/|p8I-OT ANA BKINMOYEHNA B BaKLMHY.

B oThenbHoM BapuaHTe OCYLLECTBMEHMA W300peTeHns nenTuabl, BKMAKYEHHbIE B
BaKLMHY, noeHTNUUMpPYIOT c MOMOLLIBHO: €) naeHTudukaummn
onyxorneaccouuupoBaHHbix nentugos (TUMAP), npeseHTUpyeMblX OnyXoneBbiM
obpasuoM OTAEeNbHOro naumeHta crnocobamu, OnMcaHHbIMM Bobiwe; (6) cpaBHEeHWUA
nenTuaoB, MAEHTUMPULMPOBAHHBIX Ha 3Tane (a) C XpaHunuwem nNenTraoB, Kak OnmcaHo
BbiLLE, KOTOpble NpeaBapUTENbHO NPOLUN CKPUHUHT HA UMMYHOrE€HHOCTb U N30bITOYHYO
npes3eHTaumio B ONyXOnsxX No CPaBHEHUIO C COOTBETCTBYOLLMMWN HOPMAaITbHBbIMU TKAHAMMU,
(B) BbIOOpa No MeHbLUEN Mepe 04HOro NenTnaa u3 XxpaHunuila, KOTopeIn KOPPENUPYET C
OnyXx0reaccoUnumpoBaHHbIM  NENTUAOM, WASHTUPUUMPOBAHHBIM Yy nauueHTa; un (r)
HeobA3aTenbHO, Bblbopa N0 MEHbLUEN MEpPe OA4HOro nenTuaa, MAeHTUPULUMPOBAHHOIO

de novo Ha 3Tane (a) C NoATBEPXAEHNEM €ro UMMYHOIrE€HHOCTN.

B oToenbHoM BapuaHTe OCYLLECTBMEHUA W300peTeHus nenTuibl, BKMAKYEHHble B
BaKLMHY, noeHTNpUUMpyoT c MOMOLL|BHO: (@) naeHTudukaumm
onyxorneaccouuupoBaHHbix nentugos (TUMAP), npeseHTUpyemblX OnyXxoneBbiM
obpasuom oTaensHoro naumeHTa; u (6) Bolbopa MO MEHbLUEN Mepe OAHOro nenTuaa,

naeHTUPUUMpPOBAHHOIO de Novo Ha 3Tane (a) U NOATBEPXKAEHUSA €ro UMMYHOreHHOCTW.
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Mocne Toro, kak oTobpaHbl NenTuabl ANA NepcoHanM3MpoBaHHOW BaKUMHbLI HA OCHOBE
nenTuaoB, W3roTaBnMBalOT BakuuHy. BakuyuHa — 3TO NpeanoyTUTENbBHO XUAKasA
nekapcTeeHHas oopma, COCTosALLas U3 OTAENMbHbIX NENTUAOB, pacTBOpeHHbIX B AMCO B

koHUeHTpauun 20-40%, npeanoytutensHO okono 30-35%, Takon kak okono 33% AMCO.

Kaxaeln nentug, Bkovaembl B npoaykt, pacteopsaoT B OMCO. KoHueHTpaums
OTAEnNbHbIX NENTUAHBIX PacTBOPOB AOSMKHA BbIOMPATLCA B 3aBUCUMMOCTM OT 4Yucna
NenTuaoB, MpeAHasHaYeHHbIX ANS BKIOYEHUA B MNPOAYKT. PacTBopbl OTAEMbHbLIX
nentngos B IMCO cmelwmBaloT B paBHOM COOTHOLUEHUW ANA MOMyYeHUs pacTBopa,
cogepxawjero Bce nMenTuabl, nNpegHasHadYeHHble ANS BKMIOYEHUS B MPOAYKT, C
KOHUeHTpaumen ~2,5 mr/mn Ha nentug. CMeLllaHHbIN pacTBop 3aTem pa3baBnsioT BOAOM
ANA UHBEKUMW B COOTHOLIEHMM 1:3 ANA AOCTWXKEHUA KOHUeHTpauun 0,826 mr/mn Ha
nentng B 33% AMCO. Pa3baBneHHbIN pacTBop PUNBTPYIOT Yepes CTEPUrbHBIN PUbTP

C pasmepom nop 0,22 MKM. Mony4yatoT KOHEYHbIM HepacdacoBaHHbIA PacTBop.

KoHeuYHbIM HepacdacoBaHHbIN pacTBOP pasnmMBaroT BO driakoHbl U XpaHAaT npu -20°C go
ncnonssoBanna. OauH dnakoH cogepxut 700 Mkn pactBopa, cogepxawero 0,578 mr
kaxgoro nentuaa. M3 Hux 500 mkn (npubn. 400 mkr Ha nentma) OyayT BBOAUTL C

MOMOLLbHO BHYTPUKOXHON MHBEKLWM.

Kpome TOro, nentuabl No HaCTOSALWEMY M30OPETEHMIO NPUrOL4HBI HE TONMBKO ANA NeYeHns
paka, HO M Takke B KayecTBe AMarHOCTUYECKUX CPeAcCTB. Tak Kak nentuabl Obinu
nonyveHbl U3 KNeTtok paka nerkux (8 Tom yucne HMPJT u MPJ1), n Tak kak ©Obino
onpefeneHo, YTo AaHHble NenTuabl He NPUCYTCTBYHOT UMW NPUCYTCTBYIOT B HEOOMNBLLOM
KONMM4YecTBe B HOPMarsbHbIX TKaHAX, TO 3TW MenTuabl MOryT ObiTb MCNONb30BaHbl 4SS

ANarHOCTUKM Harnn4ymng paka.

MpucyTCcTBME 3asiBrieHHbIX MEeNTUAOB Ha TkaHeBbIX GuonTatax M B obpasuax Kposu
MOXET NOMOYb MaToMopdONory B NOCTAHOBKE AMarHo3a paka. BhisiBrieHWe KOHKPETHbIX
NenTUAOB C MOMOLLbIO aHTUTEN, MAacC-CNEKTPOMETPUN U LPYTUX METOLAOB, U3BECTHbLIX
N3 YPOBHSA TEXHWKM, MOryT AaTb MaTomopdoriory CBMAETENbLCTBA TOro, 4to obpasel

TKaHW ABNAETCA 3N0KA4YeCTBEHHOW UM BOCMAneHHOW Ui NopaXeHHoW 3aboneBaHnem
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BOOOLLE, UMK e MOXET MCMOomb3oBaTbCA B kayecTBe Buomapkepa paka nerkmx (B Tom
ycne HMPJT wn  MPI). TllpucytctBue rpynn  MNENTUAOB  MOXET MO3BOSUTL

KnaccudumpoBaTh UK BbIAENUTL NOAKNACCHl MOPaXKEHHbIX TKaHEN.

ObHapyxeHne nenTnaoB Ha obpasuyax MopakeHHOW 3aboreBaHVeM TKaHu MOXET
NO3BOSNIUTb MPUHSATL PELLEHNE O MONb3e OT Tepanuu, BO3LAENCTBYIOLLEN HA UMMYHHYHO
CUCTEMY, B OCODEHHOCTM, ecrnvM T-NMM@OoUUTbI, Kak W3BECTHO WM OXMAAEeTCs,
3agencTesoBaHbl B MexaHuame geunctsmsa. OtcyTtctBue akcnpeccun MHC aBnsaeTtca
XOpPOLUO  OMUCaHHbIM  MEXaHW3MOM, MpPUM  KOTOPOM  MH(UUMPOBAHHLIE UMK
3M10KAYECTBEHHBIE KIMETKN YKITOHAKTCA OT UMMYHHOrO KOHTponsa. Takum obpasom,
NPUCYTCTBME MENTUAOB MOKa3blBAET, 4YTO 3TOT MEXaHM3M He UCMosb3yeTca

npoaHanmn3npoBaHHbIMK KNeETKaMK.

MenTuabl NO HacToAwemMy M30OPETEHUIO MOrYT MUCMONb30BaTbCA B aHanu3e OTBETOB
NMM@OLIUTOB Ha AEWNCTBME 3TUX NENTUAOB, TaKUX KaK T-KNeTOYHbIE OTBETLI UM OTBETHI
B BMAE aHTUTEN K nentuay wunuv nentugy B komnnekce ¢ monekynamv MHC. [daHHble
OTBETbI NMMMEOLIMTOB MOTYT MCMONb30BaTLCH B KAQ4ECTBE MPOrHOCTUYECKUX MapKepoB
ANS NPUHSATUA PELLEHMS O AanbHENLMX dTanax Tepanvu. [JaHHble OTBETbI MOTYT Takke
NCMNONb30BaTLCA B KauyecTBe CypporaTHbIX MapKepoB OTBETOB B
UMMYHOTEPaNEBTUYECKMX MOAXOAAX, HamnpaBfeHHbIX Ha WHAYLMPOBaHME OTBETOB
MMM@OLIMTOB C MOMOLLBIO Pas3fUyYHbIX CPEACTB, Hanpumep, BakuuHauun Oenkom,
HYKNEMHOBBIMW KUCMOTaMK, ayTONOMMYHBIMA MaTepuanamn, agonTUBHBIM NEPEHOCOM
nmmgounToB. B ycnoBusix, korga NpOBOAUTCS rEeHHasa Tepanus, B LENsX OLEHKU
NOBOYHBIX 3(PPEKTOB MOryT ObiTb MPOaHaNU3NPOBaHbl OTBETbI NUMPOLMTOB Ha
nentugbl. MOHWUTOPUHI peakumi NMMAGOLUMUTOB MOXET Takke OblTb LEHHbIM
WHCTPYMEHTOM Ansa obcnefoBaHWn B pamMKkax nocneayrowero HabnogeHna nocne
TpaHCONaHTaumMM, K MNpuMepy, [ANA  BbISBMEHUA peakumih  «XO03\WH  MpOTUB

TpaHcnnaHTaTa» n «TpaHCcnnaHTaTt NPpOTUB XO03AHa».

Hacrosiee um3obpereHne OyAeT OMUCAHO HUXKE C MOMOLLBH MPUMEPOB, KOTOpbIE
ONWCLIBAIOT €ro MpPeanoYTUTENbHbIE BapuaHTbl OCYLLECTBIEHMS, CO CChbIMKOW Ha

ConpoBOXAaroLme pUrypbl, TEM He MeEHee, He orpaHn4mnBasi obbema n3obpeTteHusi. B
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COOTBETCTBMW C LIENSMU HaCTOSILLEro M300peTeHust BCE UUTUPYEMbIE WCTOYHUKM

BKMIOYEHLI B @HHOE ONUCaHWe BO BCEW MOMHOTE MyTEM CCbIJTKW.

OUryPbI

Ha ®durypax 1E-N npepcraBneHa nsbbiTouHas npeseHTaunsa pasnuyHbIX NenTugoB B
pas3nn4yHbIX PakoBbIX TKAHAX (YepHble To4YKM). BepxHaa vacTtb: MeguaHHble nokasarenu
NHTEHCMBHOCTU MC-CUrHanoB TEXHUYECKUX PEerrvKkaToB HaHECEeHbl B BUAE TOYEK ANA
e4UHNYHBIX MONOXMTENbHBIX 06pa3LI0B HOPMaribHOW TKaHW (Cepble TOYKU) U ONyXONeBbIX
obpasyoB (YepHble TOYKM), Ha KOTOpbIX Obll oBHapyxeH nentug. Onyxonesble U
HopManbHble 06pasLbl CrpynnMpoBaHbl MO OpraHam MPOUCXOXAEHUS, a Ha AuarpaMmmax
pasmaxa («AWmK C ycamny) npepcraBneHsl Megunana, 25-bii U 7 5-bii NPOLEHTUNN (ALLKK)
N MUHUMYM U MaKCUMyM (YCbl) HOPMarnM30BaHHOIO YPOBHS MHTEHCUBHOCTUM CUrHana ans
Heckonbknx obpasuoB. HopmarnbHble OpraHbl pacrorfioXeHbl B COOTBETCTBUMM C
KaTeropuamm pucka (KneTkM KpOBW, KPOBEHOCHbIE COCyAbl, MOSIOBHOW MO3r, MEYeHb,
Nerkve: BbICOKMN YPOBEHb PUCKAa, Cepble TOYKWU; OpraHbl PenpoayKTUBHOW CUCTEMBI,
MOJSI0YHas enesa, NnpeacraTenbHasa xenesa: HASKUA yPOBEHb PUCKA, Cepble TOUKU, BCE
ocTanbHble opraHbl. CpeaHUWW YpPOBEHb pPUCKA, Cepble TOYKWM). HWKHAS 4acTb:
OTHOCUTENbHas YacToTa OBHapyXXeHWa nenTuha B Ka4oM opraHe npeacraBrieHa B
Buae cronbyarton gnarpammbl. Ynucna nog rpacmkom obosHaqaoT Yncno obpasuos, Ha
KOTOpbIX Obln OBHapyxeH nenTtng n3 obLlero ymucna npoaHanmanpoBaHHbIX 00pasLoB
Ans kaxgoro opraHa. Ecnu nentug 6bin obHapyXeH Ha obpasue, HO N0 TEXHUYECKUM
npuynHam He morno OblTb NPOBEAEHO KONMMYECTBEHHOE onpegeneHve, obpasel
BKMOYanM B AaHHbIM rpadouk penpeseHTaumMm 4actoTbl OBHapyXeHUsa, HO B BepXHEW
YacTtu urypbl ToUKy He o6o3Hadvann. Ha durypax 1A — 1B npeacraeneHa n3bbiTouHasa
npeseHTauns pasnuyHbiX NenTuaoB B pakoBbiXx TkaHAx HLA-A*24 B cpaBHeHUMM C
naHenblo 06pasyoB HopManbHbIX TkaHen HLA-A*24 (N = 19 HopmanbHbIX 06pa3suos, N =
94 onyxonesblx obpasuos). TkaHu (cneBa HarnpaBo). HopmarnbHble 0bpasubl: KPOB.
cocyabl (KPOBEHOCHbIE COCYAbI); FONIOBH. MO3I (FOSTOBHOW MO3r); CepALE; NeYeHb, Nerkne;
noykn; runopms. Onyxonesble obpa3ubl: NEM: rmmobnacrtoma; PXK: pak xenyaka; KK:
renatokneToyHaa kapuuHoma; HMPJlageHO (HEeMEenKoKNeTOYHbIA pakK nerkux -
ageHokapuvHoma); HMPJlgpyrne (HemenkokneTouHbl pak nerkux); HMPJInnock
(MIOCKOKNETOYHbLIN HEMENKOKNETOUHBLIN pak nerkmx); MPJT: MenkokneTouHbIN pak Nerkmx.
durypa 1A) cumson reHa: URB1, nentua: LYQEILAQL (SEQ ID NO.: 62), durypa 1B)
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cumBorn reHa: CKAPS, nentug: VYPASKMFPFI (SEQ ID NO.: 65). Ha ®urypax 1C — 1D
npeacraeneHa M3bbITOYHAA nNpe3eHTauus pasnuyHbIX MenTUhoB B PaKOBbIX TKAHSX C
cepotmnom HLA-A*02 B cCpaBHEHUM C nNaHenbio o0pasLoB HOpMarnbHbIX TKaHeW C
cepotmnom HLA-A*02 (N = 469 HopmanbHbIX 06pa3uos, N = 528 onyxoneBbix 06pasLos).
TkaHn (crneBa HanpaBo). HopmarnbHble ofpasubl: KMEeTKM KPOBW;, KpPOB. COCyAbl
(KPOBEHOCHbIE CocyAbl); FONOBH. MO3I (FOSTOBHOW MO3r); CepALe; NeYeHb; SIerkne; XXnpos.
TKaHb (KMpOBas TKaHb), HaAMOYEYHUK; XEN4YH. NPoT. (Ken4YHble MPOTOKM), MOYEeB. n.
(Mo4eBoM ny3blpb); KM (KOCTHBIM MO3r); NULLEBOZ, rnas; Xen4yH. n. (KeNYHbIA ny3blpb);
ronoBa W LWWesx; nouka; TOMCT. KULW. (TONCTbIA KULWEYHUK), JTY (numdaTtnyeckn ysen);
HepB; NO4XK. »en. (nogxenyaoyHas >xenesa); napawut. (napawuTtoBuaHaa xenesa);
OprowmHa; rmnodus; nresBpa; CKemn. Mblwua (CKeneTHas MbIWLA); KOXKa; TOHK. KLU,
(TOHKWUIA KMLLIEYHWK); Cene3eHKa; XenyaoK; LWMTOB. Xen. (LUMTOBUAHAs Xenesa), Tpaxes;
MOYETOYHMK, MOJSIOYH. >Xerl. (MOMoYHasa >Xemnesa), AUYHUK, MraueHTa; MpeacT. >Xen.
(NpepcratenbHaa xenesa),; CEMEHHWK, BWUIOYK. en. (BUNOYKOBas Xeresa), maTka.
Onyxonesble o6pasupl: OMJT: ocTpbii MuenouaHbln nenkos;, PMXK: pak monoyHowm
xenesbl; XIK: xonaHrnokneTouHaa kapumHoma; XJ1J1: XpOHUYECKMn NMMEOLUTapHbIN
nenkos; KPK: konopektanbHbi pak; PXXI: pak xen4yHoro ny3elps; MBM: rmmobnacroma;
PX. pak »enypgka; PKXKI: pak kapguanbHoro otgena xenyaka u nvwesoga; [KK:
renatokneToyHas kapuuHoma; MNMnKKI: pak ronosbl 1 weun; MEJ: menaHoma; HXIJI:
HexomxknHckas numdgoma; HMPJlageHo (HEMENKOKMNETOYHbIM  pak  Nerkux -
ageHokapuvHoma); HMPJlgpyrme (HemenkokneTouHbl pak nerkux); HMPJInnock
(MNOCKOKNETOUHBLIM HEMESNKOKNETOUHbIM pak nerkux); PA: pak sauuHuka; Pl pak
nuwesoga; PIMXK: pak nogxenynouHon xenesbl; PMpXK: pak npeacraTtensHOn xenesbl,
MKK: noye4yHo-kneTovHas kapuuHoma, MPJ1. menkokneTouHbln pak nerkux; KMIT:
KapumMHomMa mMo4eBoro nysbips; POM: pak sHgomeTpua n matku. durypa 1C) cumson
reHa: BMS1, nentua: VLYDKDAVYV (SEQ ID NO.: 129), ®urypa 1D) cumBon rexa:
GORASP2, nentng: NLWGGQGLLGV (SEQ ID NO.: 130). Ha ®durypax 1E — 1F
npeacraeneHa n3bbITOMHAA Mpe3eHTauus pasnuyHbIX NenTUhoB B PaKOBbIX TKAHSX C
cepotmnom HLA-A*01 B CpaBHeHUM C naHenbio 06pasLoB HOpMarsbHbIX TKaHeEW C
cepotmnom HLA-A*01 (N = 13 HopmarnbHbIX 06pa3suos, N = 40 onyxoneBbix 06pasLos).
TkaHu (cnea Hanpaso). HopmarnbHble 0OpasLpbl: KIETKN KPOBU; FOSI0B. MO3r (FOSIOBHOW
MO3r); cepaue; nedyeHb, nerkue. Onyxonesble obpasusl: NBEM: rmmnobnactoma; MKK:

renatokneToyHaa kapuuHoma; HMPJlageHO (HEeMEenKoKNeTOYHbIA pakK nerkux -
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ageHokapuvHoma); HMPJlgpyrne (HemenkokneTouHbl pak nerkux); HMPJInnock
(MIOCKOKNETOYHbLIV HEMENKOKNETOUHBIN pak nerkmx); MPJT: MenkokneTouHbIN pak Nerkmx.
®urypa 1E) cumeon reHa: ZNF439, nentua: LLDISQKNLY (SEQ ID NO.: 154), ®urypa
1F) cumon reHa: MMP12, nentua: SADDIRGIQSLY (SEQ ID NO.: 174). Ha ®urypax 1G
— 1H npeacraBneHa n3bbITOYHAsS NPE3eHTaUUs PasfNYHbIX NENTULOB B PaKOBbLIX TKAHSX
c cepotunom HLA-A*03 B cpaBHEHMM C naHenbio obpasLoB HOpMaribHbIX TKaHEW C
cepotmnom HLA-A*03 (N = 12 HopmarnbHbIX 06pa3uos, N = 28 onyxonesbix 06pas3Los).
TkaHn (crnesa Hanpaso). HopmanbHble ofpasubl: KMeTKM KPOBW, KpPOB. COCyAbl
(KPOBEHOCHbIE COCyAbl); rofioB. MO3r (rOfIOBHOWM MO3r);, cepaue; MnedeHb, nerkue.
Onyxonesble 06pa3ubl: NBEM: rmunobnactoma; PXK: pak »xenyaka, HXJ1: HexomXkMHckas
numdpoma;, HMPJlageHo (HEMENKOKMeTOYHbIN pak nerkMx - afgeHokapuvHoma);
HMPJlgpyrne (HemenkoknetouHbln pak nerkux); HMPJINNock (MnoCKOKNeTOYHbIN
HEMENKOKMNETOUHbIM paK nerkux); MPJ1. MenkokneTouHblh pak nerkux. durypa 1G)
cumBonbl reHoB: KRT81, KRT121P, KRT83, KRT85, KRT86, nentna: KLAELEGALQK
(SEQ ID NO.: 202), durypa 1H) cumson reHa: NDC80, nentua: SINKPTSER (SEQ ID
NO.: 457). Ha durypax 11 — 1J npeacraesneHa n3bblTouHas npeseHTaumst pasnmyHbIX
NenTuaoB B PakoBbIX TKaHSAX ¢ cepoTunom HLA-B*07 B cpaBHEHMM C NaHenNb 06pasLoB
HOopMarnbHbIX TkaHen ¢ cepotunoMm HLA-B*07 (N = 13 HopmanbHbix obpasuos, N = 36
onyxonesblx 06pa3sLoB). TkaHu (cnesa Hanpao):. HopmanbHble 06pasLbl: KNETKN KPOBY;
KPOB. cocyabl (KPOBEHOCHbBIE COCYAbl); rOfIOB. MO3r (FONIOBHOM MO3r); CEPALE; MeYeHb;
nerkune. Onyxonesble obpasupl: N'BM: rmmobnactoma; HMPJlageHo (HeMenKoKNeTOUHbIN
pak nerkux - ageHokapuuHoma); HMPJIlgpyrne (HEMENKOKMETOUHbIA paK nerkux);
HMPJINNocKk (NnoCKOKNETOYHbIM HEMESKOKMNETOYHbIM pak nerkux); PHA: pak saundHuka;
MPJT: menkokneTouHbln pak nerkux. durypa 11) cumson reHa: CTHRCA1, nentua:
SPQRLRGLL (SEQ ID NO: 291); durypa 1J) cumson reHa: MANEA, nenTtua:
RPHKPGLYL (SEQ ID NO: 475). Ha ®durypax 1K — 1L npeacrasneHa u3bbITouHAdA
npeseHTauns pasnuyHbiX MNenTUAOB B pPakoBbIX TKaHAX C cepotvnom HLA-B*08 B
CpaBHEHWU C NaHenbo 06pasLoB HopMarnbHbIX TkaHen ¢ cepotmnom HLA-B*08 (N = 1
HopMmarnbHbI obpasey, N = 22 onyxonesBblx obpasuya). TkaHu (cneBa Hanpaso):
HopmanbHble ofpasubl: nerkme. Onyxonesble o6pasubl: BM: rnvobnactoma;
HMPJlageHo (HEMEernKoKneTOouHbIM paK nerkux - ageHokapuuHoma), HMPJlgpyrue
(HeMenKoKneToYHbIM pak nerkmx); HMPJINnock (MnoCKOKMEeTOYHbIN HEMESKOKITETOYHbLIN

pak nerkux); MPJT: menkokneTouHbln pak nerkux. durypa 1K) cumeon reHa: VPS13B,
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nentug: DIYQRALNL (SEQ ID NO.: 315), durypa 1L) cumson reHa: ARID4A, nentua:
LVKVKVLL (SEQ ID NO.: 317). Ha durypax 1M — 1N npegcraBneHa u3bbITouHas
npeseHTauns pasnuyHblX MNenTUAOB B pPakoBbIX TKaHAX C cepotvnoMm HLA-B*44 B
CpaBHEHWM C NaHenblo 00pasLoB HOpMarbHbIX TkKaHen ¢ cepoTunom HLA-B*44 (N = 15
HopmMmarnbHbIX obBpasuoB, N = 25 onyxonesbix 06pasuoB). TkaHM (CneBa Hanpaso):
HopmarnbHble of6pasubl: rofloBH. MO3r (FrONOBHOM MO3r); CepAue; MeYeHb, nerkue.
Onyxonesble 06pa3upl: NBM: rnmobnactoma, HMPJlageHo (HEeMernKoKneToYHbIN pak
nerkux - apgeHokapuwHoma);, HMPJIlgpyrve (HEMEnNKOKMNeTOYHbIW pak nerkux);
HMPJInnock  (NNOCKOKMETOYHbIN ~ HEMESIKOKMETOYHbIM  paK  Nerkux); MPIJI:
MEJIKOKNEeTOYHbIN pak rerkux. durypa 1M) cumeon reHa: NUP155, nentng: SEKGVIQVY
(SEQ ID NO.: 362), durypa 1N) cumeon reHa: CLSPN, nentung: SEIGKAVGF (SEQ ID
NO.: 489).

Ha ®durypax 2A — 2N npeacraBrneHbl NpUMepbl Npodusien SK30HHOM 3KCrpeccum
MCXOAHBIX FEHOB HACTOSLLEro M3oBpeTeHns, KOTOpble 3KCrpeccMpoBaHbl B 130bITKE B
pasnMyHbIX pakoBbix obpasuyax. Onyxonesble (YEepHbIE TOYKM) U HOpMarbHbIE (Cepble
TOYKM) obpasybl CrpynnmMpoBaHbl MO OpraHam MPOUCXOXAEHUA, a Ha Auarpammax
pasmaxa («SLWmK C ycaMmny) NpeacTaBneHbl Meanana, 25-bii 1 7 5-biin NPOLEHTUNN (ALLKK)
N MUHUMYM U MakCUMyM (yCbl) 3Ha4eHnn RPKM. HopmarnbHble opraHbl pacrnonoXeHbl B
COOTBETCTBUM C KaTeropusmn pucka. FPKM = gparmMeHTOB Ha TbICAYY Nap OCHOBaHUI
Ha MWMIMOH KapTUPOBaHHbLIX pUAOB. HopmanbHble 00pasupbl: KMeTKM KPOBM, KPOB.
COCyAbl: KPOBEHOCHbIE COCYAbl; MOSIOBHOM MO3I, CepAue; MeYeHb,; Nerkoe; >Xuposas
TKaHb; HAAMOYEYHMK; XKENYH. NPOT.. XXeNYHbIE NPOTOKWU; MOYEB. M.. MOYEBOW Ny3bIpb; KM:
KOCTHBIW MO3I;, XPSL. TKaHb: XpsLWeBas TKaHb; MULLEBOA; rNas; >XenYH. M.. XenyHbI
ny3blpb; rofioBa W LWes; NoYKa; TOMCT. KULLL.: ToncTas kuwka; J1Y: numdarnyeckmin ysen,
HepB; MOAXK. Xemnesa: NoAXenyAo4yHas >Kenesa; napawur.. napawmToBuaHas xenesa;
OptowmHa; rMnogus; nneBpa; CKen. MblllLa: CKeneTHas MbILA; KOXa, TOHK. KWLL.:
TOHKasA KWLLKAa, Cerne3eHKa; XemnyaoK, LUMTOB. Xen.. LUTOBMAHAas >Xeresa; Tpaxes,
MOYETOYHMK, MOJSIOYH. Xemn.. MOSIOYHAa >Xeresa; AWYHWUK, nraueHTa; NPeacT. >Xen.:
npeacratenbHaa Xenesa;, CEeMEeHHWK, BWUITOYK. >Ker.. BUITOYKOBas Xenesa, marka.
Onyxonesble obpasuysl: OMJ1: ocTpein MuenouaHbln nenkos; PMPK: pak Mono4yHowu
wenesbl; XIK: xonaHrnokneTovHaa kapumHoma; XJ1J1: XpOoHUYeCcKun nMMOoLmTapHbIn

nenkos; KPK: konopektanbHbi pak; PXXI1: pak xxen4Horo ny3elps; M'BM: rmmobnactoma;
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PXX. pak xenygka, 'KK: renatoknetouHaa kapuyuHoma; MNnKKI: pak rofosbl U LUew;
MEJ: menaHoma; HXJ1: HexopkkuHckas numagoma; HMPJlageHo: HEMENKOKNETOYHLIN
pak nerkmx - ageHokapuuHoma, HMPJlgpyrve: HemernkokneTOYHbIA paK merkux;
HMPJINnock: NnoCcKOKNETOYHbI HEMENKOKNETOMHBIN pak nerkunx; PA: pak audHuka; PI:
pak nuwesofa; PIMDK: pak nogxenygodHown >xenesbl, PlpXK: pak npeacrarensHou
wenesbl; NMKK: noyeyHo-krneTovHas kapuuHoma;, MPJ1: MEnKoKMeTouHbIN paK Nerkux;
KMTIT: kapymHoma mo4veBoro ny3blps; POM: pak sHoomeTpua matku. durypa 2A) cumson
reHa: ADAMTS12, nentna: QYDPTPLTW (SEQ ID No.: 1), ®urypa 2B) cumson rexa:
MMP12, nentng: VWSNVTPLKF (SEQ ID No.: 2), ®urypa 2C) cumeon reHa: MMP12,
nentug: YVDINTFRL (SEQ ID No.: 84), ®urypa 2D) cumson reHa: KIF26B, nentua:
TLYPYQISQL (SEQ ID No.: 87), durypa 2E) cumson reHa: CT83, nentua: NTDNNLAVY
(SEQ ID No.: 164), ®urypa 2F) cumson reHa: LAMA1, nentna: VSDSECLSRY (SEQ ID
No.: 189), durypa 2G) cumson reHa: KIF26B, nentua: KVKDTPGLGK (SEQ ID No.: 203),
durypa 2H) cumson reHa: SP6, nentna: SLDGAARPK (SEQ ID No.: 205), ®urypa 2l)
cumBon reHa: PRAME, nentuna: SPSVSQLSVL (SEQ ID No.: 220), durypa 2J) cumson
reHa: MMP1, nentna: NPFYPEVEL (SEQ ID No.: 222), ®urypa 2K) cumBon rexa:
NLRP2, nentmna: FNKRKPLSL (SEQ ID No.: 298), ®urypa 2L) cumson reHa: KIF26B,
nentna. VASPKHCVL (SEQ ID No.: 300), durypa 2M) cumeon reHa: MAGEAS,
MAGEAS, nentua: MEVDPIGHVYIF (SEQ ID No.: 320), ®urypa 2N) cumBon reHa:
MMP12, nentna: QEMQHFLGL (SEQ ID No.: 326).

Ha ®durype 3 npeacraBneHbl TUNUYHBIE pe3ynbTaThl NenTUA-cneumguyeckmnx oTBeTOoB in
vitro CD8+ T-knetok 3goposoro HLA-A*02+ goHopa. CD8+ T-kneTku npummpoBanu C
MOMOLLbIO MCKYCCTBEHHBLIX AlMK, CTUMYNMPOBaHHBIX MOHOKMOHAMNbHBIMU aHTUTENaMN K
CD28 n HLA-A*02 B kOMMSiekCe € NenTuaoMm C nocnegosatensHOCTeO SeqlD No. 520
(KIQEMQHFL, Seq ID NO: 520) (A, nesasa cekuus). [locne Tpex LMKMOB CTUMYIALUN
oBHapy»XeHWe KNeToK, pearnpyroLymx ¢ NenTUaoM, MPOU3BOAUNOCE C MOMOLLBIO ABOVHOMO
okpawwmesaHua Mmynstumepamu A*02/SeqlD 520 (A). MNpasas cekuusa (B) npeacrasnseT
CcOBON KOHTPOSIbHOE OKpaluMBaHWE KNEeTOK, MPOCTUMYMMPOBAHHbLIX HepereBaHTHbIMU
komnnekcamun nentuga n A*02. M3 yncna oTaenbHbIX XXU3HECNOCODHbLIX KNEeTOK nyTem
rentupoBanus Bolgensanm CD8+ numdouuTtsl. MenTbl Byns nomoranu NCKNIoYUTL NOXHO-

NONOXUTESNbHLIE OTBETHI, 0OHAPY>KEHHbIE C NMOMOLLLIO MYSIETUMEPOB, CreLMdUYEecKmX B
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OTHOLLEHNN pa3niM4YHbIX NenTuaoB. YKasblBaeTCca 4acToTa BbISBIIEHUA CI'IGLI,I/I(*)I/I‘-IGCKI/IX

MYynbTUMEP-MONOXUTENbHBLIX KNeTok cpean CD8+ numdouunTos.

Ha ®durype 4 npeacrasneHbl TUNUYHbIE pe3ynbTaTkl NeNTUA-Cneumuyeckmnx oTBeToB in
vitro CD8+ T-knetok 3goposoro HLA-A*24+ poHopa. CD8+ T-kneTku npumupoBany C
MOMOLLbIO MCKYCCTBEHHBIX AlK, CTUMYNMPOBaHHBIX MOHOKIMOHAMbHBIMU aHTUTENaMN K
CD28 n HLA-A*24 B kOMNiekce ¢ nenTnaom ¢ nocnegosarensHocTeio SeqlD No 504 (A,
nesas cekumsi). [Nlocne Tpex UMKNoB CTUMYNALUMN OOHapYKEHWE KIeTOK, pearnpyroLmnx ¢
nenTuaoM, npoM3BOAUIIOCE C MOMOLUBKD [BOWHOrO OKpalUMBaHUS MyrbTUMEpPaMMU
A*24/SeqlD No 504 (VYEKNGYIYF, Seq ID NO: 504) (A). lNpasaa cekuus (B)
npeacraesnsgeT CoOOM KOHTPOMbHOE OKpaluMBaHWE KMETOK, MPOCTUMYNUPOBaHHBLIX
HepeneBaHTHbIMM  KOMMnekcamn nentmga W A*24. 3 yucna oTAenbHbIX
XM3HECMNOCOOHbIX KMeToK nyTemMm rentupoBaHna Bblgensnn CD8+ numdounTbl. MenTol
Byna nomoranyu WCKMIOYUTL NOXHO-MOMOXUTENbHBIE OTBETbI, OOHapyXeHHble C
MOMOLLbIO  MYNbTUMEPOB, CleUUdPUYECKUX B OTHOLLUEHUW pPasnuyHbIX MNenTUaoB.
YKasblBaeTCs HacToTa BbISBNEHNUS Crelmdnyecknx MynbTUMEP-NONOXUTENBHBIX KNETOK

cpean CD8+ numdouunTtos.

Ha ®urype 5 npeacraeneHbl TUNWYHbIE pes3ynbTaTbl OTBETOB /n  Vvitro nentua-
cneundudeckmx CD8+ T-knetok 3goposoro HLA-A*01+ pgoHopa. CD8+ T-kneTku
NPMMMPOBANK C MOMOLLBIO NCKYCCTBEHHbLIX AIMK, CTUMYNMPOBaHHLIX MOHOKIOHANbHBIMU
aHtutenamm k CD28 n HLA-A*01 B KOMMMeKce C NenTuaom C rnocneaoBaTenibHOCTbIO
SEQ ID No. 153 (KLDRSVFTAY, Seq ID No. 153) (A, nesasa cekyms) n ¢ NenTuaom C
nocneposatensHocTelo SEQ ID No. 173 (RTEFNLNQY, Seq ID No. 173) (B, nesas
CeKuus), COOTBETCTBEHHO. locne Tpex UMKMNOoB CTUMYNSUUMM ODHapyXeHue KneTok,
pearmpyowmx C nNenTuaoM, MPOU3BOAWIOCE C MOMOLLLHD ABOVMHOrO OKpaluMBaHWs
mMynbeTumMepoB A*01/SeqID No 153 (A) unun A*01/SeqID No 173. MNMpa.ble cekummn (A 1 B)
npeacTaBnsaloT COOOM KOHTPOMbHOE OKpaluMBaHWe KMeToK, MPOCTUMYNMPOBaHHBLIX
HepeneBaHTHbIMX  KoMMiekcamn nentnga U A*01. M3 uyncna  OTAESNbHbIX
XM3HECNoCOoBHbIX KMETOK nyTemM rerntuposaHua sbigenann CD8+ numdounTsl. [enTsl
Byna nomorany WCKMKOYUTL FIOXKHO-MOSNOXUTENbHBIE  OTBETHI, OOHapyXeHHble C

MOMOLLbIO  MYNbTUMEPOB, CreUMPUYECKUX B OTHOLUEHWM PasfUYHbIX MenTULoB.
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YKasblBaeTCA YacToTa BbISBIEeHUSA CI'IGLI.I/ICpI/I‘-IeCKVIX MYINbTUMEP-NMOJTIOXKUTESTbHbBIX KIETOK

cpean CD8+ numdouunTtos.

Ha ®durype 6 npeacraBneHbl TUNUYHbIE pe3ynbTaThl NenTUA-Cneumpuyeckmnx oTBeTOoB in
vitro CD8+ T-knetok 3goposoro HLA-A*02+ poHopa. CD8+ T-kneTku npumupoBany C
MOMOLLbIO MCKYCCTBEHHBIX AlK, CTUMYyNMPOBaHHBIX MOHOKIMOHAMbHBIMU aHTUTENaMN K
CD28 n HLA-A*02 B kOMnnekce ¢ nenTuaom ¢ nocrneaosaTtenbHocThio SEQ ID No. 89
(ILSTTMVTYV, Seq ID No. 89) (A, nesas cekuus) 1 ¢ NenTUAO0M C MNoCrnenoBaTeNbHOCTLIO
SEQ ID No. 88 (VQMVITEAQKY, Seq ID No. 88) (B, nesasa cekuusi), COOTBETCTBEHHO.
MMocne Tpex UMKMOB CTUMYyNSAUMU OOHapYy>XEHWE KIEeTOK, pearvpyrowux ¢ nentuaom,
NPOM3BOANIIOCH C MOMOLLBIO ABOVNHOrO OKpalumeaHua Mynstumepos A*02/SeqlD No 89
(A) vnn A*02/SeqlD No 88 (B). lNpasble cekumn (A n B) npeacraBnstoT cobow
KOHTPOMbHOE  OKpaluMBaHWe  KNEeTOK, MPOCTUMYIIMPOBAHHBLIX  HepeneBaHTHbIMU
komnnekcamu nentuga n A*02. M3 yncna oThenbHbIX XU3HECNOCOBHLIX KIETOK NyTeMm
revTupoBanus Bbiaensany CD8+ numdouunTsl. [enTbl Byns noMorany NCKNioYnTE NOXHO-
NONOXUTENBHbIE OTBETHI, 0OHaPYXEHHbIE C MOMOLLLIO MYIBTUMEPOB, Crneunduyeckux B
OTHOLLEHUN pasfNYHbIX MENTUAOB. YKasblBAETCA 4acToTa BbISBIEHUSA Cheunduyeckmnx

MYybTUMEP-NONOXUTENBHBIX KNeTok cpean CD8+ numdoumnTos.

Ha ®urype 7 npeacraeneHbl TUMNWYHbIE pes3ynbTaTbl OTBETOB /n  Vitro nentua-
cneundudeckmx CD8+ T-knetok 3goposoro HLA-A*03+ pgoHopa. CD8+ T-kneTtku
NPYMMPOBANN C MOMOLLBIO NCKYCCTBEHHBLIX AMK, CTUMYNMPOBaHHbLIX MOHOKIOHANbHBIMU
aHTutenamm k CD28 n HLA-A*03 B KOMMMeKce C NenTuaom C rnocneaoBaTenibHOCTbIO
SEQ ID No. 208 (GLASRILDAK, Seq ID No. 208) (A, nesas cekums) u ¢ NentTuaom C
nocneposarensHocTelo SEQ ID No. 210 (ATSGVPVYK, Seq ID No. 210) (B, nesas
CeKuMs), COOTBETCTBEHHO. locne Tpex UMKMNOB CTUMYNSUUMM ODHapyXeHue KneTok,
pearmpyowmx C nNenTuaoMm, MPOU3BOAWNIOCE C MOMOLLLHD ABOVHOrO OKpaluvMBaHWs
mMynbTumMepoB A*03/SeqID No 208 (A) nnn A*03/SeqlD No 210 (B). MNpaskle cekymm (A mn
B) npeacrtaBnstoT COBON KOHTPOSbHOE OKpaluMBaHWE KIeTOK, MPOCTUMYITMPOBAHHLIX
HepeneBaHTHbIMM  KoMMiekcamm nentnga U A*03. M3 yncna  OTAESNbHbIX
XM3HECNOCOBHbIX KMETOK nyTemM rerntuposaHua sbigenann CD8+ numdounTsl. [enTsl
Byna nomorany WCKMIOYUTL FIOXKHO-MOSIOXKUTENBHBIE  OTBETHI, OOHapyXeHHble C

MOMOLLbIO  MyNbTUMEPOB, CreUMPUYECKUX B OTHOLUEHWM pPasfnYHbIX MenTUAoB.
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YKasblBaeTCA YacToTa BbISBIEeHUSA CI'IGLI.I/ICpI/I‘-IeCKVIX MYINbTUMEP-NMOJTIOXKUTESTbHbBIX KIETOK

cpean CD8+ numdouunTtos.

Ha ®durype 8 npeacraBneHbl TUNUYHbIE pe3ynbTaThl NeNTUA-CneumMpuyeckmnx oTBeToB in
vitro CD8+ T-knetok 3goposoro HLA-A*24+ poHopa. CD8+ T-kneTku npumupoBany C
MOMOLLbIO MCKYCCTBEHHBIX AlK, CTUMYyNMPOBaHHBIX MOHOKIMOHAMbHBIMU aHTUTENaMN K
CD28 n HLA-A*24 B koMnnekce ¢ nenTuaom ¢ nocrneaosaTtenbHocThio SEQ ID No. 15
(KYALLLQDL, Seq ID No. 15) (A, neBas cekyms) 1 C NenTuaom C nocrnenoBaTenbHOCTbIO
SEQ ID No. 11 (YYSKSVGFMQW, Seq ID No. 11) (B, neBas cekuus), COOTBETCTBEHHO.
MMocne Tpex UMKMOB CTUMYyNSAUMU OOHapYy>XEHWE KIEeTOK, pearvpyrowux ¢ nentuaom,
NpPOM3BOANIIOCH C MOMOLLBIO ABOVNHOrO OKpalumBaHua MynstumepoB A*24/SeqlD No 15
(A) vnn A*24/SeqlD No 11 (B). lNpasble cekumn (A n B) npeacraBnsoT cobow
KOHTPOMbHOE  OKpaluMBaHWe  KNEeTOK, MPOCTUMYIIMPOBAHHBLIX  HepeneBaHTHbIMU
KoMnnekcamn nentuga n A*24. M3 ynucna oThenbHbIX XU3HECMOCOBHLIX KIETOK NyTeMm
revTupoBanus Bblaensanm CD8+ numdouunTsl. [erTbl Byns noMorany NCKNiYnTE NOXHO-
NONOXUTENBHbIE OTBETHI, 0OHaPYXEHHbIE C MOMOLLLIO MYIBTUMEPOB, Crneunduyeckux B
OTHOLLEHUN pasfNYHbIX MENTUAOB. YKasblBAETCA 4acToTa BbISBIEHUSA Cheunduyeckmnx

MYybTUMEP-NONOXUTENBHBIX KNeTok cpean CD8+ numdoumnTos.

Ha ®urype 9 npeacraeneHbl TUMNWYHbIE pes3ynbTaTbl OTBETOB in  vitro nentua-
cneundudeckmx CD8+ T-knetok 3goposoro HLA-B*07+ pgoHopa. CD8+ T-kneTtku
NPYMMPOBANN C MOMOLLBIO NCKYCCTBEHHBLIX AMK, CTUMYNMPOBaHHbLIX MOHOKIOHANbHBIMU
aHTutenamm k CD28 n HLA-B*07 B KOMMMeKce C Nentuaom C rnocneaoBaTeribHOCTbIO
SEQ ID No. 225 (LPFDGPGGIL, Seq ID No. 225) (A, nesas cekuusi) 1 C NnentTuaom C
nocneposatensHocTeldo SEQ ID No. 248 (IPNWARQDL, Seq ID No. 248) (B, nesas
CeKuMs), COOTBETCTBEHHO. locne Tpex UMKMNOB CTUMYNSUUMM ODHapyXeHue KneTok,
pearmpyowmx C nenTuaoM, MPOU3BOAUIIOCE C MOMOLLLD ABOVHOrO OKpaluvBaHWs
mMynbTumMepoB B*07/SeqID No 225 (A) nnn B*07/SeqlD No 248 (B). Npaskle cekymm (A n
B) npeacrtaBnstoT COBON KOHTPOSbHOE OKpaluMBaHWE KIeTOK, MPOCTUMYITMPOBAHHLIX
HepeneBaHTHbIMM  KoMMiekcamn nentmga u B*07. M3 uyncna  oTAEeNbHbIX
XM3HECNOCOBHbIX KMETOK nyTemM rerntuposaHua sbigenann CD8+ numdounTsl. [enTsl
Byna nomorany WCKMIOYUTL FIOXKHO-MOSIOXKUTENBHBIE  OTBETHI, OOHapyXeHHble C

MOMOLLbIO  MyNbTUMEPOB, CreUMPUYECKUX B OTHOLUEHWM pPasfnYHbIX MenTUAoB.
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YKasblBaeTCA YacToTa BbISBIEeHUSA CI'IGLI.I/ICpI/I‘-IeCKVIX MYINbTUMEP-NMOJTIOXKUTESTbHbBIX KIETOK

cpean CD8+ numdouunTtos.

Ha ®urype 10 npeacraBneHbl TUMNWYHbIE pe3ynbTathl OTBETOB N Vitro nentua-
cneunduyecknx CD8+ T-knetok 3goposoro HLA-B*08+ poHopa. CD8+ T-kneTtku
NPUMMNPOBAIIM C MOMOLLBIO UCKYCCTBEHHBLIX AlK, CTUMYNMPOBaHHBIX MOHOKMOHAbHLIMN
aHTuTenamm k CD28 n HLA-B*08 B KOMMnekce ¢ Nentuaom C rnocneaoBaTenibHOCTbIO
SEQ ID No. 299 (MAQFKEISL, Seq ID No. 299) (A, nesas cekuusi) 1 C NenTuaom c
nocnegosarensHocTblo SEQ ID No. 297 (RAQLKLVAL, Seq ID No. 297) (B, nesas
CeKLuusl), COOTBETCTBEHHO. [locre Tpex LMKMOoB CTUMYNAUMM OOHapy»XeHue KIeTok,
pearvpylowmx C nenTuaoMm, MPOu3BOAMIOCH C MOMOLLbIO [ABOWHOrO OKpaluMBaHUA
MynbTMepoB B*08/SeqlD No 299 (A) unn B*08/SeqID No 297 (B). MNpasble cekuun (A n
B) npeactaBnatoT cOBOM KOHTPOSIbHOE OKpaluMBaHWE KIeTOK, MPOCTUMYIUPOBAHHbIX
HepeneBaHTHbIMM  KomMnnekcamn nentmga wn  B*08. M3  yucna oTaenbHbIX
XM3HECMOCOBHbIX KMeToK nyTemMm rentupoBaHna Bblaensnn CD8+ numdounTbl. MenTol
Byna nomorann UCKMKOYUTE FOXHO-MOMNOXUTENBHbBIE OTBETbI, OOHapyXeHHble C
MOMOLLLIO  MYNbTUMEPOB, CneundPUYECKMX B OTHOLUEHUX pPasfMYHbIX MNenTUAOoB.
YKasblBaeTCs HacToTa BbISBNEHNS CrelndU4eckux MynbTUMEP-NONOXUTENBHBIX KNETOK

cpean CD8+ numdouunTtos.

Ha ®urype 11 npeacraBneHbl TUMNWYHbIE pe3ynbTaTbl OTBETOB N Vitro nentua-
cneunduyeckmx CD8+ T-knetok 3goposoro HLA-B*44+ poHopa. CD8+ T-kneTtku
NPUMMPOBANU C MOMOLLIIO UCKYCCTBEHHBLIX AlMK, CTUMYNMPOBaHHBIX MOHOKITOHANBHBIMM
aHtutenamm k CD28 n HLA-B*44 B KoMnnekce C Nentuaom C rnocneaoBaTenibHOCTbIO
SEQ ID No. 325 (QEQDVDLVQKY, Seq ID No. 325) (A, neBas cekuus) u ¢ NentTuaom
nocneposatensHocTelo SEQ ID No. 331 (EDAQGHIW, Seq ID No. 331) (B, nesas
CeKLMs1), COOTBETCTBEHHO. [locne Tpex UMKMIOB CTUMYNSUUM OBHapyXXEeHWE KNeToK,
pearvpylowmx C NenTMaAoOM, MPOU3BOAMITOCH C MOMOLLLIO ABOWHOMO OKpalUMBaHUS
MyNbTUMEPOB M3 OTAENbHBIX KNETOK MyTEM redTMpoBaHus Bolgenanu CD8+ numaoumnTsl
c B*44/SeqlD No 325 (A) wnun B*44/SeqlD No 331 (B). MNpaeble cekum (A n B)
NpeacTaBnstoT COOOM KOHTPOSIbHOE OKpalUMBaHUE KIETOK, MPOCTMMYNMPOBaHHbLIX
HepeneBaHTHbEIMX  KOMMSiekcamn nentmga u B*44. M3 uyncna  OTAENbHbIX

XM3HECNoCOBHbIX KMETOK nyTemM rerntuposaHua Bbigenann CD8+ numdounTsl. [enTsl
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Byns nomoranu UCKIOYUTb  NOXKHO-TMONOXMUTENbHBIE OTBETbI, OOHAapY>XEHHble C
MOMOLLbIO  MyNbTMMEPOB, CreLMPUYECKUX B OTHOLUEHWM pPasfnYHbIX MNenTUAOB.
YKasblBaeTCsi YacToTa BbISIBNIEHNS CNELMEPUNUECKUX MYTbTUMEP-TIONOXKUTENBbHBIX KIETOK

cpean CD8+ numdouunTtos.

NPUMEPbBI

NMPUMEP 1:

MaoeHTndukaumMa M KONUYEeCTBEHHOE  onpefesieHMe  onyxosneaccoummpoBaHHbIX

nenTnaoB, NPe3eHTUpPpyeMblX Ha NOBEPXHOCTU KIETKAU

Ob6pasLbl TKaHewn

Onyxonesble TKaHW NauMeHToB Bbiny nonyyveHsl 13: Asterand (Jetpont, Muuuran, CLUA
n PoncToH, XapTtdopawmp, Benukobputanus), Bio-Options Inc. (Bpu, KanudopHus,
CLWA); Geneticist Inc. (TmeHpgenn, KanudgopHus, CLUA); YHMBEPCUTETCKOM KIMHUKK
r. Ffempenvbepr (Fenpenvbepr, [epmanus); ProteoGenex Inc. (Kanbeep-Cuty,
KanudgopHus, CLUA); Tissue Solutions Ltd (Mnasro, BenvkobputaHus); Y HUBEPCUTETCKOM
KNUHUKK T. MioHxeH (MioHxeH, epmaHus). HopmarnbHble TKaHW Obliiv NOonyYeHbl U3
komnaHmn Asterand (detpout, Mwuuuran, CLUA un PounctoH, XaptdopaLump,
Benukobputanus); Bio-Options Inc. (bpwu, KanudopHusa, CLLUA); BioServe (bentcaune,
MapuneHg, CLUA); Capital BioScience Inc. (Poksunn, Mspuneng, CLUA); LleHTpa
KNUHMYecKon TpaHcdyanonorum r. TrobuHreHa (TrobuHreH, Mepmanus); Geneticist Inc.
(Tnenpenn, KanundopHua, CLUA); MeauumHckoro yHuBepcuteTa npedektypbl KnoTo
(KPUM) (KunoTto, fAnoHus); Ocakckoro ropogckoro yHusepcuteta (OCU) (Ocaka,
AnoHung); ProteoGenex Inc. (Kaneeep-Cutn, KanugopHusa, CLLUA), Tissue Solutions Ltd
(Tnasro, BenukobpuTaHus), YHUBEPCUTETCKOM KNuUHUKKM T XKeHeBa (PKeHeBa,
LLiBenuapuns), YHMBEPCUTETCKON KNuHWKK T. Fenpaensbepr (Mlengensbepr, MepmaHus),
YHUBEPCUTETCKON KIMHUKWU T. TobuHreH (TwobuHreH, repmaHus); YHUBEPCUTETCKOW
KIMHUKM 1. MioHxeH (MioHxeH, [epmanug). [lepes npoBefeHUEM XUPYPruyeckoro
onepauumn unm ayToncum 6uimo nony4yeHo MHPOPMUPOBaHHOE COornacue BCex NaLueHToB
B NCbMeHHOW popme. Cpasy ke nocne yaaneHusa TkaHu Obinm nogBeprHyThl LLOKOBOW
3amMopo3ke 1 xpaHunuck Jo seigenenns TUMAP-nentugos npu temnepatype -70°C munu

HWXe.
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BbigeneHue nentnaos HLA 13 o6pa3LoB TKaHen

Mynel nentnagos HLA 13 noaBeprHyThIX LLUOKOBOM 3aMOpo3ke obpasuoB TKaHen Oblnu
NonyYeHbl METOLOM MMMYHOMPEeUUnuTauum u3 MroTHbIX TKAHEW B COOTBETCTBUM C
He3HaunTenbHO n3ameHeHHbIM npoTokorom (Falk et al., 1991; Seeger et al., 1999) npwu
ncrnone3osaHnn HLA-A*02-cneumdumyeckoro aHtutena BB7.2, HLA-A, -B, -C-
cneyndmyeckoro aHtutena W6/32, HLA-DR-cneuyududeckoro aHtutena L243 u
cneundudeckoro k HLA-DP antuteny B7/21, CNBr-aktuBvpoBaHHOW cedaposbl,

KMCOTHOW 0BpaboTku 1 ynbTpadunsTpaumn.

Macc-crnekTpoMeTpU4eCckmi aHanms

Mony4eHHble Nynbl kKoMnnekcos nentug-HLA Obinv pasgeneHsl B COOTBETCTBUM C UX
rmapodobHocTblo obpaTHodasoBon xpomartorpadmen (nanoAcquity UPLC system,
Waters), ” anioupoBaHHble nMenTuabl aHanuM3upoBanM Ha MmobpuaHbIX  Macc-
cnektpomeTpax LTQ-velos u -fusion (ThermoElectron), cHabxeHHOM UcTouHMKOM ESI.
Mynbl NENTUAOB HAHOCUIN HEMOCPEACTBEHHO HA aHANUTUYECKYHO MUKPOKaMNUISIPHYHO
KONMOHKY W3 nnaeneHoro keapua (75 mkm B/g x 250 mm) ¢ obpalleHHoda3oBLIM
copbenTom 1,7 mkm C18 (Waters) ¢ npumeHeHnem ckopoctu notoka B 400 HN B MUHYTY.
3arem nenTuabl pasgenanu C  UCrnonb3oBaHWeMm  AByxatanHoro  180-MUHYTHOro
BuHapHoro rpagunenTa oT 10% po 33% pactesoputens B npu ckopoctn notoka 300 HN B
MUHYTY. [1Ns co3gaHns rpagueHTa ucnone3osanu pacteoputens A (0,1% MypaBbMHOM
KMCNOTbl B BoAde) u pacteoputenb B (0,1% MypaBbMHOW KUCAOTbI B aUETOHUTPUNE).
Mo3onoyveHHbIn cTeknaHHbIn kanunnap (PicoTip, New Objective) ncnonssosanu ans
BBEAEHNA B WCTOYHWK HaHOESI|. Macc-cnektpomeTpel LTQ-Orbitrap pabotanv B
MHPOPMAaLIMOHHO-3aBUCUMOM PEXMME C NpumMeHeHnem crparerim TOPS. Bkpatue, umkn
CKaHWPOBAHUA Ha4YMHaNCs C MOSHOMO0 CKaHUPOBAaHUSA C BbLICOKOM TOYHOCTLIO MacC Ha
crnektpomeTpe Orbitrap (R = 30 000), 3a 4em cnegosano ckaHuposaHue MC/MC Takxe
Ha Orbitrap (R = 7500) Ha 5 0COBEHHO MHOIOYMCNEHHbLIX MOHaX-NPeALLIEeCTBEHHMKAX C
AVNHaMNYECKUM UCKIOYEeHNEM oTobpaHHbIX paHee WMOHOB. TaHAeMHble MacC-CrnekTpbl
OblnMn  MHTEpPNPETUPOBaHbl C nomowbld nporpamm SEQUEST ¢ ukcupoBaHHbIM
YPOBHEM NOXHOMONOXUTENBHLIX 0OHapyxeHui (q<0,05) n LoNONHUTENBHBIM KOHTPOSIEM
B Py4YyHOM pexume. B cnydae, ecnu uaeHTMPUUMPOBaHHAA MnocrenoBaTeNbHOCTb

nentuaa Oblna HeonpeaeneHHoW, ee [OMOSIHUTENBHO MOATBEpPXKAann CpaBHEHUEM
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MONYYEHHON KapTUHLI hparMeHTaLumM NPUPOAHOro NenTuga ¢ KapTMHOW pparMeHTaumm

CUHTETNYECKOro KOHTPOJIbHOro nentnaa ¢ NOEHTUYHOW NOCIEen0BaTENBHOCTLHO.

OTHOCUTENBbHOE KONNYeCTBEHHOE onpeaeneHne metogom XXX/MC 6e3 M30TOMHbIX METOK
npoBoAUIIM NyTeM rMoAcYeTa MOHOB, T.€. C MOMOLLbK 3KCTpakuMM U aHanusa
pesynetatoB XXX/MC (Mueller et al., 2007). 3TOT MeTo4 OCHOBaH Ha MPeAnoNOXeHUN,
yTto nnowanb nuka XX/MC curHana nentuga KOppenupyeT C ero KOHUEeHTpauveun B
obpasue. 3BrneYeHHble XapaKkTepUCTUKN obpabatbiBanu c NMOMOLL|bHO
[ EKOHBOSMIOLMOHHOIO aHanmsa COCTOSHUA 3apsga M NyTeM BblpaBHUBAHWUS BPEMEHU
yaepxvsaHua (Mueller et al., 2008; Sturm et al., 2008). HakoHeL, BCe pesynbTaThbl
cnektpoB XX/MC Obinn  conocTaeneHbl MEeTOAOM MEepPeKPecTHbIX CChIIoK C
pesynbratamu nNo UAEHTUUKaUMM MNocnefoBaTenbHOCTH, 4YToObl  00bEeAVHUTb
KONMYECTBEHHbIE AaHHbIE PasnMyHbIX 00pasuoB U TKaHeW B Npodunu npeseHTauum
nentngoB. KonuyecTBeHHble fAaHHble ObiMM  HOpManu3oBaHbl C  MPUMEHEHUEM
[BYXYPOBHEBOW CUCTEMbI B COOTBETCTBUM C LIEHTPANbHOW TEHAEHLUMEN C LEenblo yyeTa
BapnabenbHOCTU BHYTPU TEXHUYECKMX U BUONOrMYECKMX MOBTOPHLIX M3MEPEHNIA. Takum
obpasom, Kaxabil WMASHTUPUUMPOBAHHBIA NENTUL MOXeT OblTb acCouMMpoBaH C
KONMYeCTBEHHLIMU AaHHbIMU, NO3BONAOLLMMM NpoBECTU OTHOCUTESBHYHO
KONMMYECTBEHHYIO OLeHKYy ofpasuyoB M TkaHeWn. Kpome TOro, BCE KONMYECTBEHHbIE
AaHHble, NoNyYeHHbIe ANA NenTULO0B-KaHAMAAaTOB, BblfM NPOKOHTPONIMPOBAaHLI BPYYHYHO
B Lensax obecneyeHnsi B3aMMHOW COrfacoBaHHOCTU AaHHbIX U ANA NPOBEPKN TOYHOCTH
aBTOMarnyeckoro mMetoga aHanusa. [ns kaxgoro nentuga Obin paccydutaH npodunb
npeseHTauun, nokasbiBaoWMN CpegHUA YPOBEHb MNpeseHTauun B obpasue, a Takke
BapmnabenbHOCTbL pennukaToB. B npodune cpaBHMBaOTCA obpasubl pakoBOW TKaHU C
HOHOBBIM YPOBHEM 06pa3LLoB HOPMarnbHOM TkaHW. [podunm NpeseHTauumn nenTnaos, B
OTAENBHOCTU U UCKITIOMUTENBHO NPE3EHTUPYEMbIX B M30OLITKE Ha OMyXOnsX, nokasaHbl

Ha durype 1.

B Tabnuue 8 nokasaHa npeseHTaumna BblOpaHHbIX NENTUAOB MPU PasfUYHBIX PakOBLIX
3aboneBaHnsx U, Takum 00pasoM, KOHKPETHAA 3HAaYMMOCTb YNOMSHYTBIX NenTUAoB ANA
ANArHOCTUKN N/MNK NEeYEeHNa yKkasaHHbIX pakoBblx 3aboneBaHnin (Hanpumep, nentunga c
nocrnegosatensHocTeld SEQ ID No. 3 oNnsa renaTtokneToYHoOW KapuuHOMBI, nenTtuga C

nocnegosarensHocTeio SEQ ID No. 11 Ana MenaHombl, paka auyHuKa U paka MaTkm).
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Tabnuua 8: Ceogka AaHHbIX MNpe3eHTauun BbiOpaHHbLIX OMyxorieaccoLmMmpoBaHHbIX
nenTuaoB Mo HacToswemMy n3obpeTeHuto cpeam pasnuudHbix Bugos. OMJ1 = ocTpbin
MUenonaHbln nenkos, PVMPK= pak monodHon xenesbl, XK = pak Xen4HblX NpOTOKOB,
'BM = pak ronosHoro mo3sra, XJ1JT = xpoHudyeckun numdoumnTapHbiv nenkos, KPK =
KosfiopekTanbHasa kapumHoma, Pl = pak nuwesoga, PXKI = ageHokapumMHoMa »Ken4yHoro
ny3blpsa, PXK = pak xxenygka, MNnKIrl = nnockoknetoyHaa kapumHoma ronosbl U wewn, KK
= renaTtokneTtouHaa kapumHoma, MEJ1 = menaHoma, HXJ1 = HexomKKMHCKasa numdoma,
PA = pak andHuka, PIMK = pak nogxenynoyHon xenesbl, PIMpXK = pak npeacratensHou
xenesbl 1 o6pokayvecTBeHHas runepnnasna npegcrarensHom xenesbl, [NKK = noye4Ho-

KneTtoyHas kapuymHoma, PMIT = pak mo4eBoro ny3bipsa, POM = pak maTku.

SEQ ID |MocnepoBatenb- |[peseHTaums nenTuAOB NPY PakoBbIiX
No. HOCTb 3aboneBaHusX

3 YLEKFYGL KK

6 KYKDYFPVI KK

9 RILRFPWQL MEN

11 YYSKSVGFMQW |MEJ, PA, POM

13 HYTYILEVF P>X, POM

14 SYSSCYSF P>

18 DYIGSVEKW PMNp>XX

19 ILKEDPFLF PA, NKK

21 SYEVRSTF XIK, PA, PMNp>X

22 TQPGDWTLF MEN

23 KFIISDWRF MEN

24 MYPDLSELLM OMIJ1, F'BM, PA, POM

26 KTPTNYYLF PX

28 YYSIISHTL KK

31 QYQNVLTLW FBM, PXX, FKK, MEJ1, HX11, PMpX, MKK, POM

32 SLPDLTPTF PMp>XX

33 KSSVIASLLF =

34 MQPRMFFLF OMI1, 'BM, TKK, MEJ1, PGM

36 KQMEDGHTLF OMJ1, PA

37 QWPWQASLQF | PX

38 KYTNWKAFL OMI1, KK

41 VIYFMGAIF KK, PMpXX, PGM

43 IQMDEPMAF OMJ1, MEJT, PA

44 AYLSAVGTF OMIJ1, PXX, MEJT

45 KYFVPPQLF PX

47 KYADYFLEV 'BM, PA, PGM

48 VFIDHPVHLKF P3M
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx
50 SYPELVKMVW OMIJ1, PX, TKK
OMI, XN, F'BM, P>, TKK, MEI, PA, PlMpX,
51 KYALLLQEL MKK, PGM
52 KYMKIFHKF PA, POM
53 KYITNLEDL PMNp>
54 LLIKLLQTF OMIJ1, TBM, MEJ, PA, PMpXK, NKK
55 RWMDQRLVF P>, IT'KK, MEJ1, POM
56 VYMIEPLEL 'BM, HXJ1
57 YPSIIQEF 'BM, IMNMKK
58 QFAAPLRGIYF 'BM, KK
59 KYSTTFFMV 'BM
60 TYLSIFDQL OMIJ1, PX, KK, PA
61 NYAENILTL OMIJ1, TBM, P>XX, MEN
62 LYQEILAQL OMIJ1, T'BM, PX, KK, MEJ1, PMpXK, MKK
63 VMPSDSFFF MEJ, HXJ1, PA, PBM
64 NYAIFDEGHML 'BM, PXX
65 VYPASKMFPFI 'BM, PX, KK, MEJ1, HXJ1, PA, POM
66 IYFRDSSFL OMIJ1, P>X, MET
67 RYPGKFYRV PA
68 IYQQIIQTY P>X, MEN, PGM
69 IMPEKFEFW OMJ1, P>X, MEN, HXJ1, PGM
70 PYTNYTFDF P>X, MET
71 SYMVLAPVF MEJ
72 RYEGILYTI P>, KK, HXJ1, PMp>X
73 SYIGLPLTL P>, TKK, MKK
74 VYDQYFITL OMJ1, PMpX
76 WYGWHFPEL OMIJ1, PX, TKK, MKK, POM
77 AYTLLGHEFV P>, MEN, PA
78 TWFPKTPMLF OMIJ1, TBM, PX, KK, MEJ1, PGM
79 RYLADLPTL PX, TKK, PA, POM
80 YYSPLRDLL MEJ
82 RFLPSPVVI OMIJ1, PX, TKK, MEJ, PMp>XX, PSM
83 TYCQNIKEF OMIJ1, PA, PlMp>X, PGM
84 YVDINTFRL KK
86 FVIDGFDEL KPK, P>X, HXI, PI1
87 TLYPYQISQL KK, PN
90 FLLMHPSI XJT, TKK, MKK
91 FALPGLLHA P>, KK, HXJ1, Pr1, NMKK
92 NLRDLLSEV KK
93 TLQEKILQV XJUT, FTBM, HXT
95 ITIGVLARV KPK, PIXK
96 HLVGGLHTV OMIJ1, PMXK, KPK, PXX, MEJ1, PA, PMpXX
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx
97 VLALVNSTV X
98 LQSSGLTLLL 'BEM, PA, PMpXK
99 FLKEKVPGI X1, PXK, MEJT, HXJ
100  |RQYPTPFQL OMIJ1, XIJ1, KPK, 'BM, HXI, PA, MKK
101 FIISDWRFVL MnKr
102 | SLLEQAIAL PX, T'KK, HXJ1, PA, POM
103  |FLYYPDPVL P>, KK, MEJI, HXJ1
OMIJ, KPK, MnKrw , MEJ, P4, P, MKK, PMI,
105 |SLLTHIPTA POM
106 |FIIDTTYPAYV KPK, PA, PI1
PNVXK, X1, KPK, NaKrw , MEJ, HXI1, PMI,
107 |LLQGAIESV POM
108 | MIIALSLYI OMIJ1, PMXK
110 |LLADFQALL MNKK
111 JALCLLLHLL OMIJ1, PXT, KK, MNaKry , NKK
113 |AVLTGLVEV PNV, X111, KPK, P>XX, TKK, HXI1, Pr1, MKK, PAM
OMIJ1, PMXK, KPK, P>, P>X, KK, MnKrw ,
114 |ILDERQVLL MEJ, HXJ1, PA, PM, PIMX, PMI, POM
115 |MLLETQDALYV MnKr
116 | VLMEENSKL 'BM
117 |FLDPNARPLV HXN, PA
OMIJ1, PMXK, KPK, P>KIT, I'KK, MnKrl , MEJT,
118 |ALSSVLHSI HXJ1, PA, PN, PIMXK, MKK, PMIM
119 |RTADITVTV OMIJ1, KPK, PMIN
120 |ALLANLPAV P, PXX, PA, PIMK
121 |ALVDTLTGI MnKrwl , HXn, Pam
122 |ALLEMFPEITV PMXK, PA, PMp>X
123 |LMAFFLAVV XIK, TKK, HXJ1, P, MKK
124 | SVASVLLYL OMI1, PVIXK, X1, TKK, MaKr , HXN, PA
OMI, PMXK, XTK, XJ1J1, KPK, KK, MnKrL ,
125 [VLQPFLPSI MEJ1, HXN, PA, MKK
XTK, 'BM, TKK, MnKrw , MEN, HXN, P, PIMXK,
126 |FLSTVTSV MNKK, PMI1, P3M
OMIN, XN, KPK, 'BM, IKK, MnKrw , Men,
127 | GLDGSLVFL HXIN, PA, PN, PMIN
OMI, XNN, M, MnKrw , HXN, PA, PMIT,
128 |FLGTTPTL POM
129 |VLYDKDAVYV OMIN, XN, KPK, MaKrwl , HXN, PA, PMI, POM
130 |NLWGGQGLLGV |PNMXK, PXKI, TBM, PX, TKK, PA, PMpXX, POM
131 LLKEFVQRV PMXK, KPK, TKK, MnKr'l , PA, P
132 |ALWLVDPLTV XJU1, KPK, F'BM, KK
133 |MTLPVDAVISV XJUT, KPK, TKK, MaKrl , HXJ1, PMp>X, PGM
134 | AAEIGDKSWLY P>X, MEN, HXJ1, PGM
135 |ASEDSVLLY 'BM, PXX, MEN, HXN, PI1, PMpXX,
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx

136 |ATDLVVLDRY 'BM, P>XX, KK, ME, HXJ1, P11, PMp>X, POM

137 |ATSKFMEFY 'BM, MEJ, PA, PIMp>XK, POM

139 | ECDMAFHIY MEJI, PA

140 |ESDREELNY P>, PMp>X

141 ESDVGVVVY 'BM, PXK

142 |EVAEPSVLFDLY [PX, MEJ, HXJ1, PA, POM

144 |FLDSQNLSAY P>

145 |FVDKPVAY 'BM, P>XX, MEJ

146 | GLNTGSALSY PX, PA

148 |GTEFTTILY P>, HXJ1, PI, PMpXK

149 |GTEFTTVLY P>, MnKr , MEJ, P, PMpX

150 |GTELLSLVY P>, MEJ1, HXJ1, PA, PMpXX, POM

152 |HTDSLHLLI P>, MEJ, PA

154 |LLDISQKNLY 'BM, HXJ1, PMpX

155 |LLDPNPHMY PMNpX

156 |LLDSLREQY PX, HXI, PI

157 |LMDRPIFY 'BM, P>XX, MEJ, HXJ

159 |LSDTSVIQFY 'BM, PXX, KK, MEJ1, HX]1, PMp>X

160 |LTEAVLNRY PA

161 LVDDGTHGQY 'BM, P>XX, MEN

162 |LVDNSIRELQY P>XX, T'KK, MEJ1, HXI, PA, POM

163 |NSDSSLTLREFY [IKK, PMpXX

166 |NTQITDIGRY MEJ

167 |QSDPGTSVLGY [BM

169 |RLDTPLYFSY MEJ, PA

170 |RSDDTAVYY X1, PXK, TKK, HXJ1, PMpXX, POM

172  |RTDSCSSAQAQY |MEN

173 |RTEFNLNQY P>XI, PXX, MEJ1, POM

177 | SSDEVNFLVY P>X, MEJ, PA, POM

178 | SSDSSTLPKL PXX, PA, PMpX

179 | STAKSATWTY PMNpXK

180 |STDPWIQMAY 'BM, PXX, MEN

181 | TADGKTYYY 'BM, KK, MEJ1, PMpXK

182 | TDYHVRVY 'BM, PMpX

184 | TSAHPEDSSFY P>X, HX]1, PMpX

186 | TTDIEKY P>, MEJ,

187 |VADLHLYLY P>, MEJ, PA, PMpXK, MNMKK

190 |VTDGINPLIDRY |MEN

191 | VTDGSLYEGVAY |PX, MEJl, POM

192 |VTEESFDSKFY P>XX

193 |VTEFSLNTY P>, PXX, MEJ, PA, PIN, PAGM

196  |WMFFVINY POM
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx
197 |YADTVRPEFY PA
198 |YLDPVQRDLY 'BEM, PX, KK, MEJ1, HXJ1, PA, POM
202 |KLAELEGALQK MEJ, PA, POM
204 |AVFDKFIRY 'BM
207 |RSFNGLLTMY MEJ, PA
210 |ATSGVPVYK POM
211 | TVNPVAIHK 'BM, HXJ1, PA, PMpXX, POM
212 |KAYEQVMHY POM
213 |LNINMTSPMGTK [BM, PXX, MEJ1, HXJ1, PIMXK
214 |RTMSEAALVRK [PX HXJI, P4, PMpX, PAGM
215 | MMFSGPQILKL MEJT
216 | KLYAWELAF OMIJ1, 'BM, MEJ1, PA, PMpX
217 |RILNQILYY OMIJ1, T'BM, P>, KK, MEJ1, HXJ1, PTMpX, POM
218 | KTLVAELLILK OMIJ1, HXJ1, PBM
219 |RLRSSLVFK POM
220 |SPSVSQLSVL POM
235 |MPLKHYLLL MEJ, HXJ1, PA, PBM
237 | RPAATAVISL 'BM, HXJ1, PA
244 |FPYVRDFVM P>KI, MEJT, HXJ1, PA, POM
247 |RALLARLLL HXTN
251 |VPRSSGQTV PV, F'BM, POM
255 |MPLLENLYL PA, POM
256 | SPRVPSIEL HX
259 |RPPAAGLRGISL [IBM
260 | YPQHPGLNA PMXK, TBM, P>XX, HXN
262 | SAYPQRLEI PXX
263 |HPAPYGDLL POM
271 MPLPWSLALP MEJ
273 | MPLLWLRGF POM
274 |[TPYQEHVAL PA
275 |APHPPLSVV OMIJ1, PMXK, MEJ
276 |LPRAGGAFL HXI1, PA, MKK, PGM
277 |MPLFEPRVF PA, POM
278 | HPMIDINGIIVF POM
280 |VPISEEGTPVL MEJ, PA, PlMpXX, PGM
281 RPRAPVTPA 'BM
282 |MPQIETRVIL POM
283 |RPHSLSSEL OMIJ1, HXN
284 |FPVTSIFHTF MEJ, PA, POM
285 |FPSFLTNSL OMI
286 |VPTLRSEL PA
288 [FPQKFIDLL POM
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx
289 |VPENHSVAL POM
290 |APYRPPDISL PMXK
292 |SPQRLRGLLL HXJ
293 |RPRSALPRLLLP |HXN, POM
295 |KPEGTRIAV HXN, POM
296 | MPMQDIKM POM
300 |VASPKHCVL PA
301 | YMHKLLVL OMIJ1, HXJ1, PA, PMpXX, PAM
305 |ALKLRVAVL HXJ
306 |ILKVKVGL MEJ, PA
308 | MLKQKVEEL PN
311 EIRIRVWQM MEJ, HXJ1, PA, PMpXK
313 |ELKKKEYEEL HXJ
314 |AIISRLVAL HX, PI1, PMI
316 | VIKEKALTL HXI1, PA, PMpXK, MKK
318 |EAAIRSVEL 'BM, MEJ, HXI, PA
321 |AEMLESVIKNY HXJ
322 |KEVDPAGHSY HXJ
323 | SEFMQVIF HXJ1
328 |FEYDFLLQRI POM
330 |KEGDLGGKQW HX
335 |KELEATKQY MEJT, HXN
337 |TENRYCVQL KK
342 |HEFSSPSHL HXTN
343 |TEFTTVLY 'BM, HXJ1, PMpXK
345 |IEFIHPQAF BM, PX, HXI1, PMpX
347 |ALNPYQYQY POM
348 |AEIQGNINHV POM
351 EEVNYINTF OMI, MEJT, HXI, PA
354 |TEDPTILRI PXX, TKK, PA, PMp>X, POM
356 |EEGRVYLF 'BM, PMpX
357 |RELENCFQIQ POM
359 |DELFSIALY HXT
363 |AELDKLTSV 'BM, PGM
366 |AENLFRAF 'BM, HXJ1, PA
367 |GEVHPSEMI P3OM
368 |GEFPVRVQV OMIJ1, PX, PA, POM
370 | YEDLSQKY 'BM, HXJ1, PA
371 | GELALKKKI POM
372 | TEGIIMKDF PA, PlMpXK, MKK, POM
373 |MEMQKSPVF HXN, PA
374 |DEVNFLVY XI'K, PXI, FTBM, HXI, PA, PMp>X
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx
375 |VYSDLHAFYY 'BM, PX, KK, ME, PlMpX
376 | KYVKDFHKF OMIJ1, PA, PlMp>X, PGM
377  |VYVGAVNRI P>, TKK, PIMpXK
378 |KFLGPAEHLTF PA
379 |NYIVPDKQIF 'BM, PX, KK, MEJ, PA, PMp>X
380 |VFQEKHHVI PMNp>
381 | TYSKKHFRI MEJ, PA
382 |IYHSHHPTL OMIJ1, MEJT, HX]1, PA, POM
383 | RYKQDVERF OMIJ1, MEJ1, PA, PMpX, PAM
384 | KYVKVFDKF OMIJ1, POM
385 |MYINEVERL 'BM, MEJ, PA, PlMpX, POM
386 | VYNDHSIYVW OMIJ1, 'BM, KK, MEJI, HXJ1, PMp>X, POM
387 |RWLPQKNAAQF |OMI, P>XX, KK, MEJ1, PA, MKK, PGM
OMI, XTK, XJT, KPK, PXI1, PX, KK, MNnKru ,
388 |FSIPEGALVAV MEJ, HXJ1, PA, P, PMpX, MKK, PMI1, POM
OMIJ1, PMXK, KPK, KK, MnKr , HXJ1, P4,
389 |TLMEQPLTTL PMNpX, POM
PNVXK, X1, FBM, KK, MNMnKrw , MEJ, HXJT, P4,
390 [HIMPTVHTV PN, PMI1, PAM
391 |SLIDMRGIETV PNMXK, X111, FBM, KK, MNaKrwl , PA, PMI
OMI, PMXK, X1, KPK, 'BM, TKK, MEJT, HX1,
392 |SLFKDQMEL PA, PMpXK, MKK, PMI, PGM
OMI, PMIXK, X1, KPK, 'BM, TKK, NMnKrw ,
393 |ILLPYLQTL HXN, PA
394 |ASEAEMRLFY BM, PXX, MEJ, HXN
395 |ASEASRLAHY 'BM, PXX, HXJ1, PMpXX, POM
396 |ASEFGNHYLY 'BM, P>X, MEJ1, PGM
397 |ASEITSKGASLY |I'BM, PX, KK, MEJ1, PA, PMpX
398 |ASEQQALHTVQY |[I'BM, PXK, MEJ1, HXI, PMpXX, PSM
399 |ATDIPCLLY MEJ
400 |ATDISRQNEY 'BM, PXX, HXI, PA
401 DSDESYMEKSLY |PX
402 |DTDSQRLAY 'BM, PXX, MEN
403 |ELDSKVEVLTY 'BM, PXX, MEJ1, PA, PMp>X
404 |ETARKFLYY 'BM
405 |ETEEGIYWRY PXX
406 |ETEQTKFWDY 'BM, PXX, MEJ1, PA, MKK, POM
407 |FSDNDKLYLY 'BM, PXX, MEJ1, HXJ1, PTMp>X, PGM
408 |[FTEQWTDGY 'BM, PX, PA, PI1, PlMpXX,
409 |FVDPLVTNY 'BM, PXX, KK, MEN, HXJ1, PA, PI, PMpXK, MNKK
410 |GSDHQSPSSSSY |'BM, P>XX, MEJ, PHA, PlMpXK,
411  |GTVYEDLRY 'BM, P>XX, KK, ME, HXJ1, PA, Pr1
412 | ILDEVIMGY BM, PXX, MEN, HXN, PA, Pl
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx
413 |ISDRYYTALY 'BM, PX, PMp>X, POM
414 |KTDESLTKY P>, HXJ1, PMpX
415 |LLDPRSYHTY P>, HXJ1
416 |LLDTAQKNLY 'BM, HXJ1, PMpXK
417 |LLEDKHFQSY 'BM, PX, KK, MEJ, HXJ1, PA, PMp>X, POM
418 |LSDPSGPKSY 'BM, KK, PMpX
419 |LSELKPMSY 'BM, PX, KK, MEJ, PI1, PlMp>, MNMKK, PGM
420 |LTEDKETLQY P>, KK, MEJ, HXI1, PMpX
421 LTELLERAAFY P>, MEJ, HXJ1, PGM
422 | MIDVTKSYY 'BM, PXX, MEJ, HXJ1, PA, PI, PlMpX, POM
423 |NLDAVHDITVAY [PX, MEJ, Plp>X, POM
424 |NLDEEKQLLY MEJ, PMpXK
'BM, PX, KK, MEJ1, HXI, PA, P, PMNpX,
425 |NLDIIQQEY POM
426 |NLDQATRVAY HXJ
427 |NSDEQKITEMVY |[PX
428 |NSELSCQLY 'BM, P>XX, MEJ1, NMKK
429 |NTEDSSMSGYLY [PX, MEJ,
430 |NTEGLHHLY 'BM, T'KK, MEJ1, PMpXX
431 NTSDMMGRMSY [PX, MEJ1, HX]1, PA,
BM, P>XX, KK, MnKrwl , MEN, HXN, PA, P,
432 |NVDPVQHTY PMNpX, MKK, PAM
433 |QIDTGENLY P>X, MEN
434 | QTDCAPNNGY 'BM, PXX, MEN, PMpX
435 |QTDDTWRTEY BM, P>X, MEJT, HXJ1, PMp>X
436 |QTETGTPYMLY [BM, PXX, MEJ, HXN, PA, PI, PMp>XX, POM
437 |STDGKHWWEY [PX, MEJ1, HXN, PMpXX
438 | STDNFNCKY P>, T'KK, MEJ
439 | TLDAGKFQIlY P>, TKK, MEJ1, HXI, PMpXX, PGM
440 |TLDENPGVRY BM, PX, T'KK, MEJ1, HXJ1, PMpXX, PGM
441 | TLDSALNAASYY [I'BM, PXX, MEJ1, HXI1, PMpX, NKK
442 | TSDFSRFTNY 'BM
443 |TTDFPSESSFEY [PX, MEJ, HXJ1, PA, PlMpXX, POM
444 |TTDTVIRSY P>X, MEN, POM
445 |VLDQGKITEY 'BM, TKK
446 |VTAQVVGTERY [PX MEIJ
447 |VVDEDHELIY 'BM
448 |YLDIPNPRY 'BM, MEJ, MKK
449 | YLDRGTGNVSFY |IFBM, P>, TKK, MEJI, PMp>X, MKK
450 | YSDDGQKWTVY |MEN
451 | YSDSLVQKGY 'BM, PX, TKK, PA, PMpXX, POM
452 | YVDAVLGKGHQY |F'BM, P>XX, MEN, HXN, PA, PMp>X, POM
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SEQ ID |Mocnepoeartenb- |[lpeseHTaums nenTuMaoB Npu pakoBbiX
No. HOCTb 3aboneBaHusAx

453 | AINTSIKNK PMNpXK

454 | KVYTPSISK 'BM, KK, MEJ1, PGM

455 | RIADIFVKK P>, MEJ1, HXJ1, PA, POM

456 | SMFTAILKK OMIJ1, MEJ1, HXJ1, PA, PGM

457 | SINKPTSER 'BM

458 | GIADFVLKY OMIJ1, PMXK, F'BM, MEJ, HXJ1, PGM

461 RPILIVTL HXJ

464 | YPRPGTPAA OMIJ1, PXX, MEN, HXJ1, PA, NMKK

465 |VPRPIFSQL HXJ

468 |SPMYGQAGL MNKK

469 | YPENGVVQM OMIJ1, PA

470 | SPNSYFRVL MNKK

471 KPRPDVTNEL HXJ

472 |NPRATDAQL OMIJ

473 |LPRALLSSL HX, PA

474 |LPRLLPAL OMIJ1, HXJ

476 |AEEEIMKKI HXJ

477 | QENSYQSRL PA

479 [AEIQPQTQV POM

480 |GEVSGLTKDF MEJ, HX]1, PA

481 RELQHEHSL PA

482 | TEREWADEW OMIJ1, MEJT, HXI, PA, MKK

483 |EENDQSTHKW MEJ, HXN1, PA, MKK, POM

484 |AEVGFVRFF OMIJ1, MEJT, HX, PA

485 |SEIEDSTKQVF MEJ1, HXJ1, PA

486 |SEDDPILQI HXI1, PA, POM

487 |AEDQLHHSF OMIJ1, HXN

488 | TEFPIKMY OMIN, MEJT, HXI1, PA, PMpXK
NMPUMEP 2:

OnpegeneHne Npoduns 3KCNPECCUM FEHOB, KOAMPYOLLUMX NENTUALI N0 N300PETEHUID

N30LITOYHON Npe3eHTaummn nnm cneumduyeckon npeseHTaumm nentuaa Ha onyxornesbiX
KrneTkax Mo CpaBHEHWUIO C HOpMaribHbIMU KNeTKaMn AOCTaTOYHO A ero NpurogHoCTU B
UMMYyHOTEpanun, W HEKoTopble NenTuabl SABMASIOTCA  oryxonecneyuduyeckumu,
HECMOTPSA Ha NPUCYTCTBUE NX UCXOLHLIX BEKOB TakXke U B HOPMarbHbIX TKaHAX. TeM He
MeHee, BbisBrieHne npodunen akcnpeccumn MPHK npnBHOCUT AOMNOMNHUTENBHBLIM YPOBEHD

BesonacHOCTU Npu oTBope NenTUAHLIX MULLEHEN ANS UMMYHOTepanun. B ocoBeHHOCTH
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B Criydae TepaneBTUYECKMX METOAO0B C BbICOKOW CTEMEHbIO pucka Ans 6e3onacHoCTy,
Takmx kak TKP c cospeBwen adpdPUHHOCTBIO, MAeanbHblM Ueneson nentug Oyaet
nonyyeH n3 6enka, ABNSIOLWEroca yHMUKanbHbIM ANA ONyXOnv U HE BCTPEeYaroLLeroca Ha

HOpMalibHbIX TKAHAX.

NCTOYHUKK U npuroTosnenme PHK

XVpypruyeckn yaaneHHble TkaHeBble npenapatbl Obinn npefocTaBneHbl PasfivdHbIMU
opraHusauusamu, KoTopble nepeyucrieHbl Bbiwe (cM. [Npumep 1) nocne nony4vyeHus
NMUCbMEHHOU POopMbI MHPOPMUPOBAHHOIO Cornacusa OT Kaxaoro nayueHTa. Npenaparthbl
OMNyXO0rneBoWn TKaHW OblnNM MrHOBEHHO 3aMOPOXeEHbI MOCcre onepauun 1 BnocrneacTsum
rOMOreHu3MpoBaHbl C MOMOLLLIO CTYMKU U MecTuka B xugkom asote. CymmapHaa PHK
Oblna NpUroToBneHa M3 AaHHbIX 06pasLoB C UCMnonb3oBaHnemM peareHta TRI (Ambion,
HapmwTaaT, MepmanHua) ¢ nocnegyrowien oumctkon Ha RNeasy (QIAGEN, Xunbae,
FepmaHus), oba MeToga OCyWeCTBNANMCbL B COOTBETCTBUM C  yKa3aHWSMM

npou3BoOAUTENEN.

CymmapHaa PHK 340p0oBbIX TKaHEW YenoBeka 41151 9KCNEPUMEHTOB MO CEKBEHUPOBAHUIO
PHK (RNASeq) 6bina nonyyeHa u3: KomnaHun Asterand (Odetpont, MuumraH, CLLA wn
PonctoH, XapTtdopawmp, Benvkobputanus), Bio-Options Inc. (bpu, KanugopHus,
CLIAA); BioCat GmbH (lemgenwbepr, 'epmanns); BioServe (Bentceunb, Mapunens,
CLLA); Capital BioScience Inc. (Poksunn, MapuneHg, CLUA); Geneticist Inc. (TneHgewnn,
KanudgopHusa, CLUA); YHuBepcuteTckon KnvHUKKM T. [engensbepr (TopakanbHas
KnuHuka, Mengensbepr, Nepmanus); Istituto Nazionale Tumori «Pascale» (Heanons,

NTtanuq); ProteoGenex Inc. (Kaneeep-Cutn, KanudgopHus, CLLA).

CymmapHaa PHK onyxonesbix TkaHen Ana akcnepumeHtoB RNASeq Gbina nonyyeHa ma:
komnaHun Asterand (detpout, MwuuuraH, CLUA un PouctoH, XaptdopaLump,
Benukobputanus); Geneticist Inc. (ITnengenn, KanudgopHua, CLUA); ProteoGenex Inc.
(KaneBep-Cutn, KanudopHug, CLLUA); Tissue Solutions Ltd ((nasro, BenukobputaHus);
YHUBEPCUTETCKON KIMHUKU . BOHH (BOHH, [epmaHung); YHMBEPCUTETCKOM KIMHUKK

r. TrobuHreH (TrobuHreH, MepmaHns)
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KayecTBO M KONmM4ecTBO BCex obpasuos PHK oueHvBanu Ha BuoaHanusaTtope Agilent
2100 (Agilent, BanbabpoHH, Nepmanna) ¢ ucnons3osaHneMm Hatopa RNA 6000 Pico
LabChip Kit (Agilent).

JKCMNEPUMEHTHI MO cekBeHnposaHmn PHK

AHanus akcnpeccum reHa B obpasuax PHK onyxoneson 1 HopMmanbHOW TKaHW NOBOLUNU
crocobom cekBeHupoBaHua crneaytollero nokoneHna (RNAseq) nabopatopuen CeGaT
(TrobwuHreH, Nepmanuns). BrpaTue, 6UBNMOTEKM CEKBEHMPOBaAHUS NOAroTaBnmMBanu npu
nucnonb3oBaHun Habopa peaktmsoB lllumina HiSeq v4 cornacHo npoTOKOny
npoussogutensa (lllumina Inc., Cax-Auero, KanudgopHua, CLUA), B KOTOpbIN BXOAUT
dparmeHTaumsa PHK, cuHTes k[OHK wn pobaBrneHve aganTepoB CEKBEHMPOBaHUA.
BubnuoTeku, Nony4eHHbIe N3 MHOTOYUCIIEHHbIX 06pa3sLI0B, CMeLLMBAN B 3KBUMOSIAPHOM
COOTHOLLEHUWN 1 CeKBEHUpoBanu Ha cucteme komnaHuu lllumina HiSeq 2500 cornacHo
WHCTPYKLUMAM MPOU3BOAUTENSA, MOry4yas OOHOKOHUEBble puabl anvHon 50 nap
ocHoBaHu. O6paboTaHHble puAbl KapTUPYKOT Ha 4ernoBeyeckun reHom (GRCh38) ¢
NOMOLLIO NporpammHoro obecneveHna STAR. [laHHbIE NO 3KCnpeccun NpeacTaBnstoTCA
Ha ypoBHe TpaHckpunToB B Buge RPKM (4ncno puaoB Ha ThiCAYy nap HyKneoTuaos,
OTHECEHHOE Ha MWMNIMOH KapTUPOBaHHbLIX PUAOB C  MOMOLLLIO  MPOrpamMMHOro
obecneyveHuns Cufflinks) n Ha ypoBHe 3K30HOB (0OLlee 4uCro puaoB, NOfyYaemblx C
NOMOLLbIO NporpammMHoro obecnedveHusi Bedtools), Ha ocHOBaHUM MaeHTUPUKaALMK No
BaHKy faHHbIX nocnegoBartensHocTen ensembl (Ensembl77). [Ins nony4eHuss 3Ha4eHUn

RPKM pugbl 3k30HOB HOpMarnu3oBaHb! Mo ASIMHE 3K30HA U pa3mepy BblpaBHUBaHUS.

TunnyHble NPOUIM SKCMPECCUM UCXOAHBLIX FEHOB, MPEANIOXEHHbIX B HaCTOSLEM
N306peTeHn, KOTOpble B BLICOKOW CTEMEHM 3KCMpeccupoBaHbl B U3ObITKE UK
NCKITIOUUTENBHO 3KCMPECCMPOBaHbI B KNeTKax paka nerkux (8 Tom umicne HMPJT n MPJ1),
npepcrasneHsl Ha durype 2. [lokasaTenu 3KCnpeccuu LPYrux OTAENbHbIX reHOB

nokasaHbl B Tabnuue 9.

Tabnuvua 9: MNokasaTenu skcnpeccun. B Tabnuue npeacrasneHsl NenTuael, NofyYeHHble
N3 reHoB, KOTOPbIE B OYE€Hb BbLICOKOW CTEMEHU M3OLITOYHO 3KCMPECCUPYETCA B TKaHAX
paka nerkmx (HMPJlageHo = HEMerKoKNeTo4YHasa kapLumHoma nerkux - ageHokapLuHoma,

HMPJIInnock = NAoCKoKNeTo4YHasas HeMenKokneTouHas kapuuHoma nerkux; HMPJlgpyrve
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= HEeMEeIKOKMNeTo4YHas kapuvHoMa nerkux gpyrux nogsuaos; MPJ1 = menkokneTouHas
KapunmHOMa ferkux) B CpaBHEHUMM C MaHENbI HOPMarbHbIX TKaHeW (+++), B BbICOKOM
cTeneHn n3bbITOYHO SKCMPECCUMPYETCSH B OMyXOSIsX B CPaBHEHWUM C MaHEe b0 HOpMarnbHbIX
TKaHen (++) UM M30bITOYHO SKCMPECCUPYETCA B OMyXONAX B CPaABHEHUW C MaHenbro
HOpMarnbHbIX TkaHen (+). POHOBLIN YpOBEHb JAaHHOro OGanna paccyuTbiBanu Mo
N3MEPEHNSM CRneaytoLmx COOTBETCTBYIOLUMX HOPMarbHbIX TKaHEW: XMpoBasd TKaHb,
HaAMOYEeYHWK, KEeNYHbIE MPOTOKM, KIETKU KPOBU, KPOBEHOCHbIE COCY/bl, KOCTHLIW MOS3T,
rONIOBHOW MO3r, XpsLleBasn TKaHb, MULEBOA, a3, XenyHbli ny3blipb, CEpALe, ronosa v
Wwesa, royka, TOncTasd KuWKa, MedeHb, nerkve, numMdaTtn4yeckun ysen, Heps,
napawuToBMaHas >xernesa, MNOAXeNnyaoyHasa xenesa, rmnodus, nrespa, CKereTHas
MbILLLIA, KOXa, TOHKas KWLLUKA, CeneseHka, >XernyAoK, LWMTOBMAHAas Xeresa, Tpaxes,
MOYEBOM MNy3blpb, MOYETOYHMK. B crnyyae, ecnv B HanvuMM MMEnuCb AaHHble AN
HEeCKOnNbKMX oBpasLioB OAHOr0 M TOro Xe BuAa TKaHW, AN pacyeToB MCMONb3oBanu

cpeaHee apuUPMETUYECKOE BCEX COOTBETCTBYIOLLNX 06pasLoB.

SEQ ID MocnenoBaTensHOCTb 3kcnpecens reHa

No HMPIageHo |HMPJInnock |HMPIgpyrue | MPJ
1 QYDPTPLTW +++ +++ + +
2 VWSNVTPLKF +++ +++ + +++
3 YLEKFYGL +++ +++ +++
4 SYEKVINYL +++ +++
5 RYMKKDYLI +++
6 KYKDYFPVI + +++ ++
7 VQQWSVAVF +++
8 PFLPPAACFF +++
9 RILRFPWQL +++ ++
10 VWSDVTPLNF ++ +++
11 YYSKSVGFMQW ++
12 STIRGELFFF ++ ++
13 HYTYILEVF ++ ++
14 SYSSCYSF ++
15 KYALLLQDL + ++
16 TYNPDFSSL ++
17 YYADKKTFIVL + ++ +
18 DYIGSVEKW + +
19 ILKEDPFLF +
20 EFTTVLYNF +
21 SYEVRSTF + + +
22 TQPGDWTLF
23 KFIISDWRF +
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SEQ ID 3kcnpeccns reHa
No MocneaoBaTenbHOCTb
HMPJlageHo |HMPJinnock |HMPIlgpyrue | MPJI

24 MYPDLSELLM + +
25 SYNGYVFYL + +
26 KTPTNYYLF +
27 NYTLYPITF +
28 YYSIISHTL + +
29 VYPLLSRLYW + +
30 QYLPGWTVLF +
31 QYQNVLTLW +
32 SLPDLTPTF + +
33 KSSVIASLLF +
34 MQPRMFFLF + +
35 KYLEESVWL +
36 KQMEDGHTLF +
37 QWPWQASLQF +
38 KYTNWKAFL +
39 LIFMLANVF +
40 QYEPPSAPSTTF +
41 VIYFMGAIF +
42 TLPNTIYRF + +
43 IQMDEPMAF +
44 AYLSAVGTF +
45 KYFVPPQLF +
46 AFPVTSIFHTF + +
47 KYADYFLEV +
48 VFIDHPVHLKF +
49 LYISEVRNI +
50 SYPELVKMVW +
51 KYALLLQEL +
52 KYMKIFHKF +
53 KYITNLEDL +
54 LLIKLLQTF +
55 RWMDQRLVF +
56 VYMIEPLEL +
57 YPSIIQEF +
84 YVDINTFRL +++ +++ + +++
85 YIDEFQSLV ++
86 FVIDGFDEL ++ ++ ++
87 TLYPYQISQL ++ ++ + ++
88 VQMVITEAQKV ++ ++
89 ILSTTMVTV ++ ++ + +
90 FLLMHPSI ++
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SEQ ID 3kcnpeccns reHa
No MocneaoBaTenbHOCTb
HMPJlageHo |HMPJinnock |HMPIlgpyrue | MPJI

91 FALPGLLHA ++ ++
92 NLRDLLSEV ++ ++ + +
93 TLQEKILQV ++
94 VLPDIETLIGV ++ ++
95 ITIGVLARV ++
96 HLVGGLHTV +
97 VLALVNSTV +
98 LQSSGLTLLL + + +
99 FLKEKVPGI +
100 RQYPTPFQL + +
101 FIISDWRFVL +
102 SLLEQAIAL +
103 FLYYPDPVL +
104 | GMLDIFWGV +
105 |SLLTHIPTA +
106 FIIDTTYPAYV +
107 LLQGAIESV +
108 MIIALSLYI + +
109 LLLGSIGLLGV +
110 LLADFQALL +
111 ALCLLLHLL +
112 SVSDGIHSV +
113 |AVLTGLVEV +
114 ILDERQVLL + +
115 MLLETQDALYV + +
116 | VLMEENSKL +
117 FLDPNARPLV +
118 | ALSSVLHSI +
119 RTADITVTV + +
120 |ALLANLPAV + +
121 ALVDTLTGI +
122 |ALLEMFPEITV +
123 LMAFFLAVV +
124 | SVASVLLYL +
138 DSDSCHFNY ++
139 ECDMAFHIY +
140 ESDREELNY +
143 FIDYPKKEDY ++ +
146 | GLNTGSALSY ++ +
147 | GSSDSSTLPKL +
148 |GTEFTTILY +




- 143 -

SEQ ID

Jkcnpeccns reHa

N MocneaoBaTenbHOCTb

0 HMPJlageHo |HMPJinnock |HMPIlgpyrue | MPJI
149 |GTEFTTVLY +
150 |GTELLSLVY +
153 KLDRSVFTAY ++
155 LLDPNPHMY + ++
158 LSDLLKQGY ++ +
160 LTEAVLNRY ++ ++ + ++
163 NSDSSLTLREFY + +
164 NTDNNLAVY +++ +++ +
165 NTDPTAPPY + +
166 NTQITDIGRY + +
167 | QSDPGTSVLGY +
168 | QTDHPQPILDRY + ++
171 RSDPVTLNVLY ++
172 RTDSCSSAQAQY +
174 | SADDIRGIQSLY +++ +++ + +++
175 |SDVTPLTF +++ ++
176 | SRTINVSNLY + +
177 | SSDEVNFLVY + +
178 | SSDSSTLPKL +
179 | STAKSATWTY ++
183 | TLEDIATSHLY +
185 | TSDSNLNKY ++
188 | VSDAKLDKY +
189 |VSDSECLSRY +++ +4++
190 |VTDGINPLIDRY ++
192 |VTEESFDSKFY +
193 |VTEFSLNTY ++ +
194 | VVADTKMIEY ++ +
195 |VVDSVGGYLY + ++
199 | YLPQHTIETY +
200 |[YSDEDVTKY + ++
201 YVGKEHMFY +++ +++
202 KLAELEGALQK +++ +
203 KVKDTPGLGK ++ ++ + +
204 |AVFDKFIRY ++
205 |SLDGAARPK + + ++
206 KLIDLSQVMY +
207 RSFNGLLTMY + +
208 |GLASRILDAK + +
209 RTQIPMSEK +
210 |ATSGVPVYK + +
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SEQ ID

Jkcnpeccns reHa

N MocneaoBaTenbHOCTb

0 HMPJlageHo |HMPJinnock |HMPIlgpyrue | MPJI
21 TVNPVAIHK +
212 KAYEQVMHY +
213 LNINMTSPMGTK +
214 RTMSEAALVRK +
215 MMFSGPQILKL +
216 KLYAWELAF +
217 RILNQILYY +
218 KTLVAELLILK + +
219 RLRSSLVFK +
220 |SPSVSQLSVL ++ +++ 4+
221 VPDVAQFVL +++ +++
222 NPFYPEVEL +++ +++
223 | YPKDIYSSF ++ +++
224 |GPQPWHAAL +++ ++ +
225 LPFDGPGGIL +++ ++
226 [SPRMSGLLSQT +++
227 | YPRGNHWAVGH +++
228 | YPRGNHWAVGHL +++
229 |VPLPAGGGTV +++
230 |VPLPAGGGTVL +++
231 RPRALRDLQL + ++ +
232 RPRALRDLQLL ++ +
233 KPYQGNPTF ++
234 RAKNAGVTI ++ ++
235 MPLKHYLLL ++
236 RVRGGEDGDRAL ++
237 RPAATAVISL ++ ++
238 KPGPPWAAF ++
239 | YVPSASLFML + ++
240 [SPREVTTVL ++
241 SARLATDAL ++
242 SPRWLPVSL ++
243 RPIENRILIL + ++
244 FPYVRDFVM ++ +
245 RIREHVPQL ++ +
246 | TPLPAVIVL + ++
247 RALLARLLL ++ +
248 IPNWARQDL ++ +
249 |VPSSRILQL ++ +
250 |SPRDFLSGL ++
251 VPRSSGQTV + + ++
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EEQ ID MocneaosaTenLHOCTS 3kcnpeccns reHa

0 HMPJlageHo |HMPJinnock |HMPIlgpyrue | MPJI
252 [SPDIRNTTV ++
253 RVIDAVRFTL ++
254 NPFPHLITL + + +
255 |MPLLENLYL + +
256 | SPRVPSIEL +
257 LPRIPFADV + + ++
258 LPRGPLASL + +
259 RPPAAGLRGISL +
260 | YPQHPGLNA + +
261 APSARVGVC + + +
262 [SAYPQRLEI +
263 HPAPYGDLL + +
264 RPILIITL +
265 [SPRQPPRLV +
266 HAYPPGPGL +
267 HPELVNHIVF +
268 |YPLFRGINL + +
269 [APRAPRLML +
270 |APGPRFLVT + +
271 MPLPWSLALP +
272 MPLPWSLALPL +
273  [MPLLWLRGF + + +
274 | TPYQEHVAL +
275 |APHPPLSWV +
276 LPRAGGAFL + +
277 | MPLFEPRVF + + +
278 HPMIDINGIIVF + +
279 | SPARASPAL +
280 [VPISEEGTPVL +
281 RPRAPVTPA +
282 MPQIETRVIL + +
283 RPHSLSSEL + +
284 FPVTSIFHTF + +
285 FPSFLTNSL +
286 |VPTLRSEL +
287 [APREEQQRSL +
288 FPQKFIDLL +
289 |VPENHSVAL +
290 [APYRPPDISL +
296 | MPMQDIKM +++ +++ +++

297 | RAQLKLVAL +++
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SEQ ID

Jkcnpeccns reHa

N MNocneaoBaTenbHOCTb

° HMPlageno |[HMPJinnock |HMPJlapyrue | MPJ1
298 | FNKRKPLSL + ++ +
299 | MAQFKEISL + ++ +
300 | VASPKHCVL ++ ++ + +
301  |YMHKLLVL o+
302 |HLLQKQTSI ++
303 |LPFPKFTV ++
304 |ELKKLYCQI +
305 |ALKLRVAVL +
306 | ILKVKVGL +
307 |ILLPRTVSL + +
308 |MLKQKVEEL +
309 | DAIQRKYSC +
310 | LPPKKFVL +
311 |EIRIRVVQM +
312 |EAMLRNKEL +
313 |ELKKKEYEEL +
314 | AlISRLVAL +
319 |AEMLERVIKNY ++ +++ FH+
320 | MEVDPIGHVYIF +++ +++ i+
321 |AEMLESVIKNY + +++ 4+
322 | KEVDPAGHSY o+ it
323 | SEFMQVIF +++ +t
324 | TDSIHAWTF +t
325 | QEQDVDLVQKY +++ +++
326 | QEMQHFLGL +++ +++ 4+
327 | YEIEARNQVF +++ +++ 4+
328 |FEYDFLLQRI ++ +++ 4+
329 | NEHPSNNW ++ +++
330 |KEGDLGGKQW ++ ++ + +
331 | EDAQGHIW ++ ++
332 | MEVPVIKI + ++ + —
333 |AETLSTIQI ++ ++ +
334 | AEDEPAAAHL ++ ++ + +
335 |KELEATKQY ++ ++ +
336 | ASSSGPMRWW ++ ++
337 | TENRYCVQL ++
338 | SEGSEPALLHSW ++
339 | SEPALLHSW ++
340 |TEFSLNTY ++ +
341 |EEIEGKGSFTYF ++
342 |HEFSSPSHL ++
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SEQ ID 3kcnpeccns reHa
No MocneaoBaTenbHOCTb
HMPJlageHo |HMPJinnock |HMPIlgpyrue | MPJI

343 |TEFTTVLY +
344 EEATGQFHVY +
345 IEFIHPQAF + +
346 | VEAPGPVHVYW + + +
347 |ALNPYQYQY +
348 | AEIQGNINHV +
349 |AEQDMRELTY +
350 |GECDVFKEIL +
351 EEVNYINTF +
352 NEVLTYIKF +
353 | GEIIMQNNW +
354 | TEDPTILRI +
355 |SDMVRFHLF + + +
356 EEGRVYLF + +
357 RELENCFQIQ +
358 KEADIHFLI + + +
359 DELFSIALY +
360 |AEVPTGVII +
361 SENLFFASF +
362 SEKGVIQVY +
363 |AELDKLTSV +
364 |AETPIQNVI +
365 | SEMNVNMKY +
366 | AENLFRAF + +
367 | GEVHPSEMI + +
368 |GEFPVRVQV +
369 EEIERFFKL +
370 | YEDLSQKY +
371 GELALKKKI +
372 | TEGIIMKDF +
373 MEMQKSPVF +
374 DEVNFLVY + +
375 |VYSDLHAFYY ++
376 KYVKDFHKF +
377 | VYVGAVNRI +
378 KFLGPAEHLTF +
388 FSIPEGALVAV +
389 | TLMEQPLTTL +
401 DSDESYMEKSLY +
402 DTDSQRLAY +
405 ETEEGIYWRY ++
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SEQ ID 3kcnpeccns reHa
No MocneaoBaTenbHOCTb
HMPJlageHo |HMPJinnock |HMPIlgpyrue | MPJI

409 FVDPLVTNY +
419 LSELKPMSY +
427 NSDEQKITEMVY +
429 NTEDSSMSGYLY +
432 NVDPVQHTY +
438 | STDNFNCKY + +
442 | TSDFSRFTNY +
450 | YSDDGQKWTVY ++
454 KVYTPSISK +
455 RIADIFVKK + +
456  [SMFTAILKK +
457 | SINKPTSER +
458 | GIADFVLKY +
459 RPMQQARAQL +++
460 MPMAGDMNGL ++
461 RPILIVTL +
462 RPFHTRATV ++ ++ + +
463 | TPKAGPTL ++ ++ + +
464 | YPRPGTPAA +
465 |VPRPIFSQL +
466 |APYKSVTSL + +
467 KPFSSFTSM +
468 |SPMYGQAGL +
469 | YPENGVVQM +
470 |SPNSYFRVL +
471 KPRPDVTNEL +
472 NPRATDAQL +
476 |[|AEEEIMKKI +++ +++ + +++
477 | QENSYQSRL ++ +++
478 | SEIEQEIGSL ++ ++
479 | AEIQPQTQV + + +
480 |[GEVSGLTKDF +
4381 RELQHEHSL + +
482 | TEREWADEW +
483 EENDQSTHKW +
484 | AEVGFVRFF +
485 |[SEIEDSTKQVF +
486 | SEDDPILQI +
487 | AEDQLHHSF +
488 | TEFPIKMY +
489 [SEIGKAVGF +
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NMPUMEP 3:

MMMYHOIreHHOCTb in Vitro ang nentuaos, npeseHTupyemblx MHC | knacca

Ana nonyyeHnsa nHgpopmauum o6 nmmyHoreHHocT nentugos TUMAP no HacToswemy
N306pETEHUIO 3asBUTENN MPOBENN UCCNELOBAHUSA C UCMONb3OBaHMEM MNpanmuHra T-
KNeToK in vitro Ha ocHOoBe MOBTOPHbIX CTUMynAumMA CD8+ T-KNeTok WUCKYCCTBEHHLIMMU
aHTureHnpeseHTupyrowmmm knetkamm (MAMK), Harpy>XeHHbIMM KOMMnekcamu nentua-
MHC wn aHtutenom k CD28. Takum o6pasom 3agBUTENM MOMMM  Mokas3aTb
WMMYHOIMeHHOCTb Anda pecTpukTupoBaHHblX no HLA-A*02:01, HLA-A*24:02, HLA-
A*01:01, HLA-A*03:01, HLA-B*07:02, HLA-B*08:01 n HLA-B*44:02 nentngos TUMAP no
N306pEeTEHNIO, AEMOHCTPUPYS, YTO 3TU NENTUAbl ABNSIOTCH T-KNETOYHBIMU 3MMTONaMM,
NPOTMB KOTOPLIX y Yenoseka umetotcsa CD8+ T-kneTku-npegectseHHukM (Tabnuua 10a
n Tabnvuya 106).

MNpanmuHr CD8+ T-kneTok in vitro

B Lensx npoBeaeHus CTUMYIAUWIA in Vitro NCKYCCTBEHHBIMU @aHTUreHMNPE3EHTUPYOLLMMM
KneTkamu, HarpyxeHHoiMn komnnekcom nentuga-MHC (pMHC) n aHtutenom k CD28,
3aaBuTEnM CHadvana sbigenunu CD8+ T-kneTku M3 CBeEXero npoaykta nevkadepesa
HLA-A*02, HLA-A*24, HLA-A*01, HLA-A*03, HLA-B*07, HLA-B*08:01 unn HLA-B*44
METOAOM MO3UTMBHOW Cenekumm ¢ nomoLbio Mmukpocgep CD8 (Miltenyi Biotec, Bepruwu-
Mmapbax, [epmaHMsa) 340pOBbIX  AOHOPOB  (nNocne  nognucaHnsa  opMbl

NHPOPMMPOBAHHOIO COrnacusi) N3 YHUBEPCUTETCKOW KNNMHUKK . MaHrenm, M'epmaHus.

MKIK n BblgeneHHsle CD8+ numdounTsl MHKYOGUpoBanu A0 MCMNonbL3oBaHus B T-
knetoyHon cpege (TCM), coctoswen u3 RPMI-Glutamax (Invitrogen, Kapncpys,
epmaHunsa) ¢ pobaeneHnem 10% WHaKTUBMPOBAHHOM HarpeBaHWEM YeroBeYeCcKoW
ceiBopoTkn AB (PAN-Biotech, 3nageHbax, Nepmanus), 100 Ea/mn neHuyunnuHa / 100
MKr/mn ctpentomuguHa (Cambrex, KénbH, Mepmanus), 1 MM nupysata HaTpua (CC Pro,
Ob6epgopna, lepmaHuns) n 20 mkr/mn reHtamuumHa (Cambrex). 2,5 wrimn WUJT-7
(PromoCell, 'enpgensbepr, M'epmanuna) n 10 Ea/mn UI-2 (Novartis Pharma, HropHGepr,

repmaHus) Takke nobasnany Ha 3Tom atane B cpegy TCM.
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Mony4yeHne mukpocdep, nokpblTbix pPMHC n aHTuTenamm k CD28, ctumynagum T-kneTok
N CUATbIBAHWE MPOU3BOAUIIN HA XOPOLLUO UCCMefOoBaHHOW CUCTEME in Vitro, Ncnomnb3ysa
yeTblpe pas3nuyHble monekynsl pPMHC ansg kaxaoro yukna CTuMynaguim n 8 pasnuyHbIxX

mMonekyn pMHC ang kaxgoro uukna CHUTbIBaHUS.

OunLeHHbIV kKocTUMYNSaTOopHBIV IgG2a Mbllmn kK aHTUTenam Yenoseka CD28 Ab 9.3 (Jung
et al., 1987) Obin xumMmnyeckn OUOTUHUNMPOBAH C WCMNOMb3OBaHMEM CyNbgdO-N-
MMAPOKCUCYKLUMHUMNAOOMOTUHA, Kak pekomeHayeTca wuarotoButenem (Perbio, BOHH,
"epmaHuns). Mcnonb3oBaHHble MUKpOCdepbl npeacTtaBnann cobon NONUCTUPOSbHbIE
yactvybl pasmepoMm 56 MKM, MNOKpbITble cTpenTtaBuguHoMm (Bangs Laboratories,
NnnuHowc, CLUA).

PMHC, wucnonb3oBaHHbIE A5 MNONOXUTENBHBIX W OTpULATENbHBIX KOHTPOISbHbIX
ctumynaumn, 6einn A*02:01/MLA-001 (nentng ELAGIGILTV (SEQ ID NO. 532) u3
moamdpmumposaHHoro Melan-A/MART-1) n A*02:01/DDX5-001 (YLLPAIVHI n3 DDXS5,
SEQ ID NO. 533), COOTBETCTBEHHO.

800 000 mukpocdep / 200 MK BHOCUIU B NTYHKN 96-NyHOYHOrO rniaHLleTa B NPUCYyTCTBUN
4 x 12,5 Hr gpyroro GUOTMHUNIMPOBAHHOIO komnnekca pMHC, npombiBany v 3aTem
pobaensanm 600 HF BUOTUHUNUPOBaAHHBLIX aHTUTen Kk CD28 B obObeme 200 wmkn.
CTumynaguio NpoBoaunvM B 96-nyHOYHBIX MiaHWeTax nyTemM COBMECTHOW WHKyBaumm
1x10% CD8+ T-kneTok ¢ 2x10% NpoMbITbIX NOKPLITEIX MUKpocdep B 200 mkn cpeabl TCM
c pobBasneHunem 5 Hr/imn UM-12 (PromoCell) B TeyeHne 3 gHent npu 37°C. NMonosuHa
cpeabl 6bina 3aTem 3ameHeHa Ha ceexyto cpegy TCM ¢ gobaeneHnem 80 Ea/mn UN-2,
1 MHKyBauma Obina npofosrmkeHa B TedeHue 4 aHen npu 37°C. JaHHbIM LUK CTUMYNALUA
npou3BoAnNN B 0OLLEN CroXHOCTM Tpu pasa. Ons cunteiBanus ¢ pMHC-myneTumepos
ncnons3oBann 8 pasnuuHblix mMorekyn pMHC Ha uukn. Mcnonb3osanca AByMEPHbLIN
KOMOMHaTOPHbLIN NOAXOL K KOAUPOBKE, Kak ObIno onncaHo paHee (Andersen et al., 2012)
C He3HauuTernbHbIMA M3MEHEHUAMM, OTHOCALUMMUCA K MEYEHUO C 5 pasnuyHbIMU
dnyopoxpomamn.  HakoHel, npoBOAMMAM aHanM3 MynbTUMEPOB MOCPEACTBOM
oKpalumMBaHUA KNeTok HabopoMm Ans onpefeneHus XU3HEeCroCOOHOCTU KMETOK npu
Bo3gencTeumn 6rivkHero MK-nsnydenus ¢ kpacutenem Live/dead (Invitrogen, Kapncpys,

epmaHus), kroHom SK1 aHtuten CDS8-FITC (BD, lenpgensbepr, epmanHus) u
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MynbeTumMepamm pMHC ¢ dnyopecueHTHbIMKM MeTkaMu. [ns aHanv3a MCnonb3oBanu
uutometp BD LSRII SORP, cHabxeHHbIM noaxoasawumMu nasepamu 1 ounbTpamu.
MenTna-cneumduryeckme kneTkn Obinm NogcynTaHbl Kak NpoueHTHaa gons ot scex CD8+
knetok. OuUeHKy pesynbTaTtoB aHanuMsa MynbTUMEPOB MPOBOAMAN C  MOMOLLLIO
nporpammbl FlowJo (Tree Star, OperoH, CLUA). MNpanuMuHr in vitro cneumduyeckmx
MynbTUMEp-nonoxuTeneHelx  CD8+  numdouuToB oOueHWBanM CpaBHEHWEM  CO
CTUMYNALUUAMN OTPULATENBHOMO KOHTPONA. MIMMYyHOreHHOCTb ANgA 3aJ4aHHOro aHTureHa
Obina onpegeneHa, ecnu Obino OBHapPYXeHO, 4YTO MO MEeHbLUeh Mepe B OA4HOW
noAnexatiien oueHke npocTUMYyNUPOBaHHOW in Vitro nyHke OAHOro 340pOBOro AoHopa
copgepxanack creuyuduyeckas CD8+ T-kneTtoyHas NUHUA nocne CTUMynauun in vitro
(T. €. Korga gaHHas nyHka cogepxana no MmeHbLuen mepe 1% cneymdPuyHbIX MyrnbTUMEp-
nonoxuteneHblx cpean CD8-nonoxuteneHblX T-KNETOK W NPOUEHTHas  Jons
crneumdUYHbIX MybTUMEP-NONOXUTENBHBIX KNETOoK Oblra no mMeHblwenh mepe B 10 pas

BbiLLIE MEeAMAHHOro 3HAYEHUSI CTUMYNSALMA OTPULATENBHOTO KOHTPOMS).

MMMYHOIreHHOCTb in Vitro Ang nentuaos paka nerkmx (8 Tom yucne HMPJ1 n MPJ1)

[na npoaHanu3anpoBaHHbLIX MNEnTUAOB, CBA3AHHbLIX C Mornekynamm HLA | knacca,
UMMYHOIFEHHOCTb /in Vitro morna BbITb NPOAEMOHCTPUPOBaHA reHepupoBaHNMeM nenTua-
crneynuyecknx  T-KNETOYHbIX  JIMHUA.  TUNKYHble  pesynbTaTbl  MNPOTOYHOrO
umTomeTpuyeckoro  aHanmsa nocne  TUMAP-cneumduyeckoro  okpawmBaHus
MynbTUMEpamMmu 41a 16 nenTnaos No 3obpeTeHnto NnokasaHbl Ha durypax 3 — 11 Bmecte
C COOTBETCTBYIOLMMN OTpULATENBbHBIMU KOHTPONAMU. PesynbTathl Ang 152 nentupos

no nsobpeterHnto obobLyatotca B Tabnuuyax 10a u 100.

Tabnuuya 10a: UMMyHOreHHOCTb in vitro nentuaos HLA | knacca no n3obpeteHuio
TunnyHble pesynbTaTbl 3KCNEPUMEHTOB MO MMMYHOrEHHOCTWU in Vitro, NMpoBeAEHHbIX

3asBuTenemM ana nentnaos rno n3odpeteHuto. <20 % = +; 20 % - 49 % = ++; 50 % - 69

%= +++; >=70 % = ++++

lMonoxuntenbHble
Seq ID No | lMNocneaosatenbHOCTb | nyHkuM [%]

491 KYLEKYYNL ++
492 NYEDHFPLL ++
493 TYKYVDINTF +

494 RYLEKFYGL +
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lMonoxuntenbHble
Seq ID No | lMNocneaosatenbHOCTb | nyHKM [%]
495 SYNDALLTF +++
496 VFMKDGFFYF +
498 EYIRALQQL +
500 VWSDVTPLTF +
504 VYEKNGYIYF ++++
510 KVLEHVVRV +
513 KLVELEHTL +
515 KIFEMLEGV +
516 YTFSGDVQL +
519 KIQEILTQV +
520 KIQEMQHFL +
525 RLDDLKMTV +
528 RLLDSVSRL +

Tabnvua 106: MMMyHoreHHOCTb in vitro nentnaos HLA | knacca no n3obpeTeHunto
TunuyHble pesynbTaTbl 3KCMNEPUMEHTOB MO MMMYHOreHHOCTU in Vitro, npoBeAeHHbIX

3asBuTenemM anga nentnaos rno n3odpeteHnto. <20 % = +; 20 % - 49 % = ++; 50 % - 69

%= +++: >=70 % = ++++

Seq ID No [lMocnegoBaTenbHOCTb ;];ﬁ&m[l:/:fnb%'e HLA
136 ATDLVVLDRY "+ A*01
143 FIDYPKKEDY " A*01
153 KLDRSVFTAY "++++" A*01
160 LTEAVLNRY "+ A*01
164 NTDNNLAVY "+ A*01
173 RTEFNLNQY "+ A*01
174 SADDIRGIQSLY "+ A*01
185 TSDSNLNKY " A*01
187 VADLHLYLY "+ A*01
189 VSDSECLSRY "+ A*01
193 VTEFSLNTY "+ A*01
201 YVGKEHMFY "+ A*01
395 ASEASRLAHY "+ A*01
398 ASEQQALHTVQY "+ A*01
405 ETEEGIYWRY "+ A*01
430 NTEGLHHLY "+ A*01
436 QTETGTPYMLY "+ A*01
451 YSDSLVQKGY "+ A*01
452 YVDAVLGKGHQY "+ A*01
84 YVDINTFRL "+ A*02
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Mono>xuTenbHble

Seq ID No [lMocnepoBaTenbHOCTb nyHKH [%] HLA
85 YIDEFQSLV "+ A*02
87 TLYPYQISQL "+ A*02
88 VQMVITEAQKV "+ A*02
89 ILSTTMVTV "+++" A*02
93 TLQEKILQV "+ A*02
94 VLPDIETLIGV "+++" A*02
95 ITIGVLARV "++++" A*02
96 HLVGGLHTV "4+ A*02
97 VLALVNSTV "+ A*02
101 FIISDWRFVL "+ A*02
125 VLQPFLPSI "+ A*02
127 GLDGSLVFL "+ A*02
128 FLGTTPTL "+ A*02
129 VLYDKDAVYV "4 A*02
130 NLWGGQGLLGV " A*02
131 LLKEFVQRYV "+ A*02
132 ALWLVDPLTV "4 A*02
133 MTLPVDAVISV " A*02
392 SLFKDQMEL "+ A*02
393 ILLPYLQTL "+ A*02
205 SLDGAARPK "+ A*03
208 GLASRILDAK " A*03
209 RTQIPMSEK "+ A*03
210 ATSGVPVYK "++++" A*03
214 RTMSEAALVRK " A*03
218 KTLVAELLILK " A*03
1 QYDPTPLTW "+ A*24
2 VWSNVTPLKF " A*24
4 SYEKVINYL " A*24
6 KYKDYFPVI " A*24
8 PFLPPAACFF " A*24
10 VWSDVTPLNF " A*24
11 YYSKSVGFMQW "+ A*24
13 HYTYILEVF "+++" A*24
15 KYALLLQDL "+ A*24
16 TYNPDFSSL " A*24
59 KYSTTFFMV "+ A*24
60 TYLSIFDQL "+ A*24
61 NYAENILTL "+ A*24
62 LYQEILAQL "+ A*24
65 VYPASKMFPFI "+ A*24
66 IYFRDSSFL "+ A*24
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Mono>xuTenbHble

Seq ID No [lMocnepoBaTenbHOCTb nyHKH [%] HLA
72 RYEGILYTI "+ A*24
76 WYGWHFPEL "+ A*24
79 RYLADLPTL "+ A*24
83 TYCQNIKEF "+ A*24
375 VYSDLHAFYY "+ A*24
379 NYIVPDKQIF "+ A*24
380 VFQEKHHVI "+ A*24
383 RYKQDVERF "+ A*24
384 KYVKVFDKF "+++" A*24
386 VYNDHSIYVW "4 A*24
220 SPSVSQLSVL "+ B*07
221 VPDVAQFVL "+t B*07
222 NPFYPEVEL "+ B*07
223 YPKDIYSSF "4 B*07
224 GPQPWHAAL "4 B*07
225 LPFDGPGGIL "+ B*07
226 SPRMSGLLSQT "4 B*07
228 YPRGNHWAVGHL "4 B*07
231 RPRALRDLQL "++" B*07
232 RPRALRDLQLL "+ B*07
233 KPYQGNPTF "+ B*07
237 RPAATAVISL " B*07
241 SARLATDAL "+ B*07
242 SPRWLPVSL "++++" B*07
244 FPYVRDFVM " B*07
245 RIREHVPQL "+ B*07
248 IPNWARQDL "+ B*07
249 VPSSRILQL "+ B*07
250 SPRDFLSGL " B*07
252 SPDIRNTTV " B*07
274 TPYQEHVAL "+ B*07
285 FPSFLTNSL "++++" B*07
292 SPQRLRGLLL "+ B*07
293 RPRSALPRLLLP "+ B*07
294 GPTPNTGAAL "+++" B*07
460 MPMAGDMNGL "+ B*07
462 RPFHTRATV "+ B*07
463 TPKAGPTL "+ B*07
473 LPRALLSSL "+ B*07
474 LPRLLPAL "+ B*07
320 MEVDPIGHVYIF "+ B*44
322 KEVDPAGHSY "+ B*44
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Seq ID No [lMocnepoBaTenbHOCTb JT;:K(:/IM}?/I]GHI:HHG HLA
323 SEFMQVIF "+ B*44
325 QEQDVDLVQKY "+ B*44
326 QEMQHFLGL "+ B*44
328 FEYDFLLQRI "+ B*44
329 NEHPSNNW "+ B*44
330 KEGDLGGKQW "+ B*44
331 EDAQGHIW "+ B*44
333 AETLSTIQI "+ B*44
334 AEDEPAAAHL "+ B*44
337 TENRYCVQL "+ B*44
338 SEGSEPALLHSW " B*44
339 SEPALLHSW "+ B*44
342 HEFSSPSHL "+ B*44
476 AEEEIMKKI " B*44
477 QENSYQSRL " B*44
297 RAQLKLVAL " B*08
298 FNKRKPLSL " B*08
299 MAQFKEISL "+ B*08
300 VASPKHCVL " B*08
303 LPFPKFTV "+ B*08
305 ALKLRVAVL " B*08
306 ILKVKVGL " B*08
307 ILLPRTVSL " B*08
308 MLKQKVEEL "+ B*08
31 EIRIRVVQM "+ B*08
312 EAMLRNKEL " B*08
313 ELKKKEYEEL " B*08
314 AlISRLVAL "+ B*08
315 DIYQRALNL "+ B*08
316 VIKEKALTL " B*08
318 EAAIRSVEL "+ B*08
NMPUMEP 4:

CuHTE3 nenTnaos

Bce nentuabl ObinM  CUHTE3NPOBaHbI CTaHAAPTHBEIM U OBLUENPUHATBHIM  METOLOM
TBEPAOJA3HOro cMHTE3a NenTUAO0B C UCMNOSb30BaHMEM FmOC-MeToaAnKN. MAEHTUYHOCTb
N YACTOTY KaXX4oro OTAENBHOro NenTuaa onpeaensny ¢ NOMOLLbIO MaCC-CNeEKTPOMETPUN
n aHanutudeckon OO BIXKX. Bbinv nony4vyeHbl Nentuabl B Buae 6enoro unm rpsisHo-

Benoro nuodgunusaTta (conb TpudTopaleTaTa) CO CTeneHblo 4YucToTel >50%. Bcee
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nentugel TUMAP npeanoytutensHO BBOASAT B BUAE COnen TpudTopaueTaToB wnu

aLeTaToB, BO3MOXHbI TaKKe Apyrne conesble popMbl.

NPUMEP 5:

AHanus ceasbiaHng MHC

MenTugbl-kaHaonaatel AN T-KNETOYHOW Tepanuu B COOTBETCTBMM C  HACTOALMM
n3obpeteHnem panee ObiNM UCMbITaHbl Ha KX CNOCOBHOCTL cBsA3biBaTbCA ¢ MHC
(adppuHHOCTL). OTAENbHBbIE KOMMNEKChl nentuaa n mornekynsl MHC 6binv nonyyeHs! ¢
NMOMOLLIbIO peakuumn obmeHa nuraHgamm nog Bo3fgenctenem YO-n3nyyeHus, npu KOTopou
YO®-yyBCTBUTENBHBIA NENTUA pacllennsgeTcs nojg Bo3genuctsnem Yd-usnydeHus, u
nony4aeTcs npoaykT obmeHa ¢ uccregyembiM nentugom. TonbKo NenTuabl-kaHauaaThl,
KOTOpble MOryT 3dPEKTUBHO CBA3LIBATLCA WM CTabUNM3MpoBaTb BOCMPUMMYMBBIE K
nentngy monekynsl MHC, npegoTtepaijatoT guccoumnagmio komnnekcos ¢ MHC. Ons
onpegeneHns Bbixoda NPoAyKTa peakumm obmeHa nposoaunn aHanna metogom ELISA
Ha OCHoBe OBHapyXeHus nerkon uenu (B2m) crabmnmsmpoBaHHbIX komnnekcos ¢ MHC.
OTOT aHanu3 Nnpou3BoAnIM, B OCHOBHOM, Kak onncaHo y Rodenko n coasT. (Rodenko et
al., 2006).

B 96-nyHouyHble nnaHweTsl MAXISorp (NUNC) Ha Houb BHOCUNM 2 MKr/Mn
cTpentasuamHa B PBS npu koMHaTHOM TeMnepaType, npomMeiBanu 4 pasa n 6riokmposanu
B TeueHne 1 4vaca npu 37°C B Bnokupyrowem Bydepe ¢ 2% BCA. lMonyyeHHble B
pesynetate pedonauHra moHomepbl HLA-A*02:01/MLA-001 cnyxunn B KadecTsBe
cTaHgapTa, nokpbisatoLiero ananasoH 15-500 Hr/mn. MOHOMEpPHbIE KOMMMEKChl NenTma-
MHC nocne peakuun obmeHa nog sosgencravem YP-nsnydeHms100-kpaTtHo pa3sogmnm
B Briokmpytolem Bydpepe. Ob6pasubl nHKybuposanu B TedeHue 1 4 npu 37°C, npomMbiBanmu
yeTblpe pasa, MHKybuposanu B TedeHre 1 4 npu 37°C € 2 MKr/mMn nepokcuaassl XpeHa,
KOHBIOTMPOBAHHOW C aHTUTENOM K 32m, CHOBa NPOMbIBanu 1 NpoBOAUIN 0BHapyxeHue
¢ nomoLysto pacteopa TMB; peakuuio octaHasnmeann NH2SO4. BennunHy nornoLeHus
N3MepPANK Npu gJIMHe BosHbl 450 HM. MNenTuabl-kaHanaaTtsl, KOTopble 4eMOHCTpUpoBanu
BbICOKMA BbIXO4 peakumm obmeHa (npepnodytutenbHo ©Gonee 50%, Hawbonee
npegnoutTuTensHo, 6onee 75%) OObIMHO SBRASKOTCA NPEAnOYTUTENBHBIMA - ANA

reHepupoBaHUS W MOMyYEeHUS aHTUTeNn WM KX parMeHToB UMM  T-KNEeTOYHbIX
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PeLenTopoB UK MX PparMeHTOB, MOCKOSIbKY OHW MPOSIBASIOT LOCTATOYHYIO aBUAHOCTL

Mo OTHOLLEeHUO K Monekynam MHC v npegoTepallaroT guccoupuanmio komnnekcos MHC.

Tabnuuya 11: lNMokasatenun ceasbiBaHUA ¢ Monekynamm MHC | knacca. CasbiBaHue
pecTpuKTMpoBaHHbIX No Monekynam HLA | knacca nentngos ¢ HLA-A*01 pacnpegeneHo

no BbIxoAdy nentuaHoro obmeHa: >10% = +; >20% = ++; >50 = +++; > 75% = ++++

Seq ID No |lNocnenoBatenbHOCTb glg;Te:ngm
134 AAEIGDKSWLY "+
135 ASEDSVLLY "+
136 ATDLVVLDRY "+t
137 ATSKFMEFY "+
138 DSDSCHFNY "+t
139 ECDMAFHIY "+t
140 ESDREELNY "4
141 ESDVGVVVY "4+
142 EVAEPSVLFDLY "4
143 FIDYPKKEDY "4+
144 FLDSQNLSAY "+
145 FVDKPVAY "+++"
146 GLNTGSALSY "+
147 GSSDSSTLPKL "+
148 GTEFTTILY "+
149 GTEFTTVLY "+
150 GTELLSLVY "+
151 HSDLKVGEY "+
152 HTDSLHLLI "+
153 KLDRSVFTAY "+
154 LLDISQKNLY "+
155 LLDPNPHMY "+
156 LLDSLREQY "+
157 LMDRPIFY "+t
158 LSDLLKQGY "+t
159 LSDTSVIQFY "+
160 LTEAVLNRY "+
161 LVDDGTHGQY "+
162 LVDNSIRELQY "+
163 NSDSSLTLREFY "+
164 NTDNNLAVY "+
165 NTDPTAPPY "+++"
166 NTQITDIGRY "+++"
167 QSDPGTSVLGY "+++"
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Seq ID No |MocneaosarensHoCTb gg;xp-“bm
168 QTDHPQPILDRY "4
169 RLDTPLYFSY "4
170 RSDDTAVYY it
171 RSDPVTLNVLY "4
172 RTDSCSSAQAQY "+
173 RTEFNLNQY "4
174 SADDIRGIQSLY "4
176 SRTINVSNLY "
177 SSDEVNFLVY T
178 SSDSSTLPKL e
179 STAKSATWTY T
180 STDPWIQMAY "
181 TADGKTYYY e
182 TDYHVRVY "
183 TLEDIATSHLY "+
184 TSAHPEDSSFY e
185 TSDSNLNKY R
186 TTDIIEKY e
187 VADLHLYLY e
188 VSDAKLDKY R
189 VSDSECLSRY T
190 VIDGINPLIDRY | "+++"
191 VTDGSLYEGVAY | "++++"
192 VTEESFDSKFY T
193 VTEFSLNTY T
194 VVADTKMIEY e
195 VVDSVGGYLY "
196 WMFFVINY e
197 YADTVRPEFY "+
198 YLDPVQRDLY 4"
199 YLPQHTIETY "+
200 YSDEDVTKY "4
201 YVGKEHMFY "+
394 ASEAEMRLFY 4"
395 ASEASRLAHY 4"
396 ASEFGNHYLY 4"
397 ASEITSKGASLY "+
398 ASEQQALHTVQY | "++++"
399 ATDIPCLLY T
400 ATDISRQNEY "+
401 DSDESYMEKSLY 4"
402 DTDSQRLAY "+
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Seq ID No |Mocnieaopatenstocts | 1CMTHARBIA
obMmeH
403 ELDSKVEVLTY "+
404 ETARKFLYY "4
405 ETEEGIYWRY T
406 ETEQTKFWDY "+
407 FSDNDKLYLY "4
408 FTEQWTDGY "+
409 FVDPLVTNY "4
410 GSDHQSPSSSSY "4
411 GTVYEDLRY "4
412 ILDEVIMGY LN
413 ISDRYYTALY T
414 KTDESLTKY Tt
415 LLDPRSYHTY "
416 LLDTAQKNLY "+
417 LLEDKHFQSY "+
418 LSDPSGPKSY "
419 LSELKPMSY Mt
420 LTEDKETLQY "ttt
421 LTELLERAAFY T
422 MIDVTKSYY Mg
423 NLDAVHDITVAY "4
424 NLDEEKQLLY "+
425 NLDIIQQEY "
426 NLDQATRVAY "t++"
427 NSDEQKITEMVY "+
428 NSELSCQLY "4
429 NTEDSSMSGYLY 4"
430 NTEGLHHLY "4
431 NTSDMMGRMSY 4"
432 NVDPVQHTY "+
433 QIDTGENLY "4
434 QTDCAPNNGY "4
435 QTDDTWRTEY "+
436 QTETGTPYMLY "+
437 STDGKHWWEY "+
438 STDNFNCKY "+
439 TLDAGKFQIlY "+
440 TLDENPGVRY "+
441 TLDSALNAASYY 4"
442 TSDFSRFTNY T
443 TTDFPSESSFEY "+
444 TTDTVIRSY "+
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Seq ID No |MocnegosatensHOCTb gg;xp-“bm
445 VLDQGKITEY 4"

446 VTAQVVGTERY "

447 VVDEDHELIY "4

448 YLDIPNPRY T

449 YLDRGTGNVSFY "

450 YSDDGQKWTVY o

451 YSDSLVQKGY 4"

452 YVDAVLGKGHQY s

Tabnuuya 12: lNMokasatenu ceaAsbiBaHUA ¢ monekynamm MHC | knacca. CeasbiBaHue
pecTpukTMpoBaHHbIX No Monekynam HLA | knacca nentngos ¢ HLA-A*02 pacnpegeneHo

Mo BbIX0oAy NENTUAHOro obmeHa: >10% = +; >20% = ++; >50 = +++; > 75% = ++++

Seq ID No | MocneposatenbHocTb | MenTuaHbii 06meH
84 YVDINTFRL "++4"
85 YIDEFQSLV gt 4"
86 FVIDGFDEL "t+4"
87 TLYPYQISQL "+4+4"
88 VQMVITEAQKV "+4+4"
89 ILSTTMVTV "++4"
91 FALPGLLHA "t"
92 NLRDLLSEV "+"
93 TLQEKILQV "++4"
94 VLPDIETLIGV "+t+4"
95 ITIGVLARV "pt4t
96 HLVGGLHTV "++4"
97 VLALVNSTV Mgt 4"
98 LQSSGLTLLL "+t+4"
99 FLKEKVPGI M4
100 RQYPTPFQL "tt+4"
101 FIISDWRFVL "t"
102 SLLEQAIAL Mpp4t
103 FLYYPDPVL LTS
104 GMLDIFWGV LTS
105 SLLTHIPTA QTR
106 FIDTTYPAYV "tt4"
107 LLQGAIESV "4t
109 LLLGSIGLLGV "t+4"
110 LLADFQALL "t+4"
111 ALCLLLHLL "t
112 SVSDGIHSV "4t
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Seq ID No | MocneaosatensbHoCTb | MenTuatbii 06meH
113 AVLTGLVEV "
114 ILDERQVLL "4
115 MLLETQDALYV "4
116 VLMEENSKL "ht4"
117 FLDPNARPLV "4
118 ALSSVLHSI "t
119 RTADITVTV "t
120 ALLANLPAV "
121 ALVDTLTGI "t
122 ALLEMFPEITV "
123 LMAFFLAVV "
124 SVASVLLYL "
125 VLQPFLPSI "t
126 FLSTVTSV "
127 GLDGSLVFL "
128 FLGTTPTL 4"
129 VLYDKDAVYV "+t
130 NLWGGQGLLGV "
131 LLKEFVQRV "4+
132 ALWLVDPLTV "4
133 MTLPVDAVISV "4
388 FSIPEGALVAV "4+
389 TLMEQPLTTL "4
390 HIMPTVHTV !
391 SLIDMRGIETV "4
392 SLFKDQMEL "4
393 ILLPYLQTL "4

Tabnuuya 13: lNMokasatenun ceasbiBaHUA ¢ Monekynamm MHC | knacca. CasbiBaHve
PecTpUKTUPOBaHHbLIX MO Monekynam HLA | knacca nentngos ¢ HLA-A*03 pacnpegerneHo

no BbIXxoA4y nentugHoro obmena: >10% = +; >20% = ++; >50 = +++; > 75% = ++++

Seq ID No |[MocnegoBaTtensHoCcTb | MenTuaHbii 06MeH
202 KLAELEGALQK "++++"
203 KVKDTPGLGK "++++"
204 AVFDKFIRY "++++"
205 SLDGAARPK "++++"
206 KLIDLSQVMY "++++"
207 RSFNGLLTMY "++++"
208 GLASRILDAK "++++"
209 RTQIPMSEK "++++"
210 ATSGVPVYK "++++"
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Seq ID No |MocnegoBatenbHoCTb | MlenTuaHbI 0OMeH
211 TVNPVAIHK "pp!
212 KAYEQVMHY !
214 RTMSEAALVRK !
215 MMFSGPQILKL !
216 KLYAWELAF e
217 RILNQILYY Mgt
218 KTLVAELLILK e
219 RLRSSLVFK "
453 AINTSIKNK PR
454 KVYTPSISK "
455 RIADIFVKK UL
456 SMFTAILKK Mg
457 SINKPTSER "
458 GIADFVLKY "

Tabnvua 14: MNokasatenu ceasbiBaHWs ¢ monekynamm MHC | knacca. CesisbiBaHue
pecTpuKkTUpoBaHHbIX Mo monekynam HLA | knacca nentngos ¢ HLA-A*24 pacnpegeneHo

MO BbIXOAY NENTUAHOro oBMmeHa: >10% = +; >20% = ++; >50 = +++; > 75% = ++++

Seq ID No MocneposaTtenbHocTb | MenTuaHbin o6meH
1 QYDPTPLTW "
2 VWSNVTPLKF "
3 YLEKFYGL "t
4 SYEKVINYL Mgt
5 RYMKKDYLI "
6 KYKDYFPVI "
7 VQQWSVAVF "
8 PFLPPAACFF "
10 VWSDVTPLNF !
11 YYSKSVGFMQW "
12 STIRGELFFF "y
13 HYTYILEVF "yggqt
14 SYSSCYSF "yt
15 KYALLLQDL !
16 TYNPDFSSL Mt
17 YYADKKTFIVL gt
18 DYIGSVEKW "
19 ILKEDPFLF "y
20 EFTTVLYNF "
21 SYEVRSTF "yggt
22 TQPGDWTLF "
23 KFIISDWRF gt
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Seq ID No MocneaosatenbHOCTh | MenTuaHbii 06MeH
24 MYPDLSELLM "4t
25 SYNGYVFYL "
26 KTPTNYYLF !
27 NYTLYPITF Moo
28 YYSIISHTL gt
29 VYPLLSRLYW Moo
30 QYLPGWTVLF "
31 QYQNVLTLW "+
32 SLPDLTPTF "
33 KSSVIASLLF "444"
34 MQPRMFFLF "4 4"
35 KYLEESVWL "
36 KQMEDGHTLF 4"
37 QWPWQASLQF "
38 KYTNWKAFL "4+
39 LIFMLANVF "

40 QYEPPSAPSTTF 4"
42 TLPNTIYRF "
43 IQMDEPMAF ngn

44 AYLSAVGTF -
45 KYFVPPQLF "4 +"
46 AFPVTSIFHTF "t
47 KYADYFLEV !
48 VFIDHPVHLKF "
49 LYISEVRNI e
50 SYPELVKMVW "
51 KYALLLQEL 44"
52 KYMKIFHKF "
53 KYITNLEDL g
54 LLIKLLQTF Myt
55 RWMDQRLVF "h "
56 VYMIEPLEL A
57 YPSIIQEF Mg
58 QFAAPLRGIYF 44"
59 KYSTTFFMV "4
60 TYLSIFDQL "t
61 NYAENILTL Mgt
62 LYQEILAQL "t
63 VMPSDSFFF "4
64 NYAIFDEGHML "
65 VYPASKMFPFI "4
66 I[YFRDSSFL "pp"
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Seq ID No MocneaosatenbHOCTh | MenTuaHbii 06MeH
67 RYPGKFYRV "
68 IYQQIIQTY Mg
69 IMPEKFEFW "4 +"
70 PYTNYTFDF e
71 SYMVLAPVF !
72 RYEGILYTI Mgt
73 SYIGLPLTL "t
74 VYDQYFITL "4
75 NYIYSISVF "
76 WYGWHFPEL "444"
77 AYTLLGHEFV "4
78 TWFPKTPMLF "4 +"
79 RYLADLPTL "
80 YYSPLRDLL AP
81 LYPEGLRLL "
82 RFLPSPVVI "
83 TYCQNIKEF "
375 VYSDLHAFYY "4 +"
376 KYVKDFHKF "
377 VYVGAVNRI "
378 KFLGPAEHLTF "4 +"
379 NYIVPDKQIF 4"
380 VFQEKHHVI "t
381 TYSKKHFRI "
382 ['YHSHHPTL 4"
383 RYKQDVERF 4"
384 KYVKVFDKF pr—
385 MYINEVERL M
386 VYNDHSIYVW "
387 RWLPQKNAAQF "t

Tabnuuya 15: lMokasatenn ceasbiBaHUA ¢ Monekynamm MHC | knacca. CasbiBaHve
PEeCTPUKTUPOBaHHbLIX MO Mosiekynam HLA | knacca nentugos ¢ HLA- B*07 pacnpegeneHo

no BbIxo4y nentugHoro obmena: >10% = +; >20% = ++; >50 = +++; > 75% = ++++

Seq ID No MNocnepoBaTeNbHOCTL MenTuaHbih 06MeH
220 SPSVSQLSVL "++++"
221 VPDVAQFVL "++++"
222 NPFYPEVEL "+++"
223 YPKDIYSSF "++++"
224 GPQPWHAAL "++++"
225 LPFDGPGGIL "++++"
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Seq ID No | MocnegosatensHocTs | MenTuaHbin 06MeEH
226 SPRMSGLLSQT "ttt
227 YPRGNHWAVGH "ttt
228 YPRGNHWAVGHL "4+ 4"
229 VPLPAGGGTV "t4"
230 VPLPAGGGTVL "t
231 RPRALRDLQL "ttt
232 RPRALRDLQLL "4+ 4"
233 KPYQGNPTF "pp4"
234 RAKNAGVTI Mpp 4"
235 MPLKHYLLL "pp4"
236 RVRGGEDGDRAL "ttt
237 RPAATAVISL "ttt
238 KPGPPWAAF "ttt
239 YVPSASLFML "4+ 4"
240 SPREVTTVL "pp 4"
241 SARLATDAL Mpp 4"
242 SPRWLPVSL "ttt
243 RPIENRILIL "4+ 4"
244 FPYVRDFVM "ppt 4"
245 RIREHVPQL "
246 TPLPAVIVL Mpp 4"
247 RALLARLLL "
248 IPNWARQDL "ht 4"
249 VPSSRILQL "t
250 SPRDFLSGL "ht 4"
251 VPRSSGQTV "ttt
252 SPDIRNTTV "ht 4"
253 RVIDAVRFTL "pt"
254 NPFPHLITL "pb "
255 MPLLENLYL "pt4"
256 SPRVPSIEL Mgt
257 LPRIPFADV "ttt 4"
258 LPRGPLASL "ttt
259 RPPAAGLRGISL "ttt 4"
260 YPQHPGLNA "t4"
261 APSARVGVC "t
262 SAYPQRLEI "
263 HPAPYGDLL "ppt4"
265 SPRQPPRLV "ttt 4"
267 HPELVNHIVF 4"
268 YPLFRGINL M t"
269 APRAPRLML "yt
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Seq ID No  |MocnegosatenbHocTb | MenTuaHbiin 06meH
270 APGPRFLVT "
271 MPLPWSLALP 4"
272 MPLPWSLALPL 44"
273 MPLLWLRGF 4"
274 TPYQEHVAL "t
275 APHPPLSVV 44"
276 LPRAGGAFL 4"
278 HPMIDINGIIVF 4"
279 SPARASPAL "4
280 VPISEEGTPVL "4+4"
281 RPRAPVTPA "4+
282 MPQIETRVIL "
283 RPHSLSSEL "
284 FPVTSIFHTF 4"
285 FPSFLTNSL "
286 VPTLRSEL gt
287 APREEQQRSL 444"
288 FPQKFIDLL "4
289 VPENHSVAL "
290 APYRPPDISL "
291 SPQRLRGLL "4 +"
292 SPQRLRGLLL 44"
293 RPRSALPRLLLP 44"
294 GPTPNTGAAL "
295 KPEGTRIAV "4+
459 RPMQQARAQL "4 4"
460 MPMAGDMNGL "4 +"
462 RPFHTRATV e
463 TPKAGPTL "4t
464 YPRPGTPAA gt
465 VPRPIFSQL "
466 APYKSVTSL e
467 KPFSSFTSM gt
468 SPMYGQAGL 44"
469 YPENGVVQM 44"
470 SPNSYFRVL "4+
47 KPRPDVTNEL "
472 NPRATDAQL "
473 LPRALLSSL g
474 LPRLLPAL "
475 RPHKPGLYL 44"
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Tabnuua 16: lNMokasatenun ceaAsbiBaHUA ¢ Monekynamm MHC | knacca. CasbiBaHve
pPecTpuKTUpOBaHHbIX Mo Monekynam HLA | knacca nentngos ¢ HLA-B*08 pacnpegeneHo

Mo BbIXOAY NenTuaHoro obmeHa: >10% = +; >20% = ++; >50 = +++; > 75% = ++++

Seq ID No MocnepoBaTenbHOCTL | MenTuaHbIi 06MeH
296 MPMQDIKM UL
297 RAQLKLVAL "t 4"
298 FNKRKPLSL "4
299 MAQFKEISL LN
300 VASPKHCVL "4
301 YMHKLLVL "t
302 HLLQKQTSI "t
303 LPFPKFTV LR
304 ELKKLYCQI "+
305 ALKLRVAVL "
306 ILKVKVGL LR
307 ILLPRTVSL "
308 MLKQKVEEL "+
309 DAIQRKYSC R
310 LPPKKFVL M4
311 EIRIRVVQM e
312 EAMLRNKEL R
313 ELKKKEYEEL e
314 AlISRLVAL L
315 DIYQRALNL e
316 VIKEKALTL "
317 LVKVKVLL "4
318 EAAIRSVEL "

Tabnuuya 17: lNMokasatenun ceasbiBaHUA ¢ Monekynamm MHC | knacca. CasbiBaHue
PEeCTpPUKTUPOBaHHbLIX MO Monekynam HLA | knacca nentngos ¢ HLA-B*44 pacnpegeneHo

Mo BbIXOAY NENTUAHOro obmeHa: >10% = +; >20% = ++; >50 = +++; > 75% = ++++

Seq ID No MocneaoBaTenbHOCTb MenTUaHbI 0GMEH

319 AEMLERVIKNY R s

320 MEVDPIGHVYIF R e

321 AEMLESVIKNY 4"

322 KEVDPAGHSY "y

323 SEFMQVIF g

324 TDSIHAWTF LFRL

325 QEQDVDLVQKY e

326 QEMQHFLGL g

327 YEIEARNQVF R
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Seq ID No MocneaoBaTenbHOCTL MenTugHbI 06MeH
328 FEYDFLLQRI "
329 NEHPSNNW 4"
330 KEGDLGGKQW 4"
3 EDAQGHIW 444"
332 MEVPVIKI "4
333 AETLSTIQI 444"
334 AEDEPAAAHL "t
335 KELEATKQY "4
336 ASSSGPMRWW 44"
337 TENRYCVQL "4+"
338 SEGSEPALLHSW 444"
339 SEPALLHSW 444"
340 TEFSLNTY -

341 EEIEGKGSFTYF 444"
342 HEFSSPSHL "44"
343 TEFTTVLY "4
344 EEATGQFHVY "444"
345 IEFIHPQAF e —
346 VEAPGPVHVYW "t
347 ALNPYQYQY "
348 AEIQGNINHV 44"
349 AEQDMRELTY "4
350 GECDVFKEIL 44"
351 EEVNYINTF 4"
352 NEVLTYIKF A
353 GEIIMQNNW "t
354 TEDPTILRI 44"
355 SDMVRFHLF "4
356 EEGRVYLF 44"
357 RELENCFQIQ 44"
358 KEADIHFLI Ara—
359 DELFSIALY "
360 AEVPTGVII 44"
361 SENLFFASF g
362 SEKGVIQVY 4"
363 AELDKLTSV 44"
364 AETPIQNVI 4"
365 SEMNVNMKY "t
366 AENLFRAF 4"
367 GEVHPSEMI 4"
368 GEFPVRVQV 4"
369 EEIERFFKL 4"
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Seq ID No MocnenosaTenbHOCTL MenTuaHbli oBMeH
370 YEDLSQKY gt
371 GELALKKKI "
372 TEGIIMKDF "
373 MEMQKSPVF "4
374 DEVNFLVY gt
476 AEEEIMKKI "
477 QENSYQSRL 44"
478 SEIEQEIGSL 4"
479 AEIQPQTQV 4"
480 GEVSGLTKDF R
481 RELQHEHSL TR
482 TEREWADEW 44"
483 EENDQSTHKW 44"
484 AEVGFVRFF S
485 SEIEDSTKQVF "4
486 SEDDPILQI "t
487 AEDQLHHSF "4
488 TEFPIIKMY LN
489 SEIGKAVGF S
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®OPMYIJIA N3OBPETEHUA

MenTna, copepxalun amMUHOKUCIOTHYHO MOCNefoBaTeNibHOCTb, BbIOpaHHY0 u3
rpynnel nocriegosarensHocTen, coctoswer n3 SEQ ID No. 1 no SEQ ID No. 489 n
BapuaHT, nocneaoBaTesfibHOCTM KOTOPOro rno MeHbLUen mepe Ha 88% roMonormyHbl
nocneposatensHocTam ¢ SEQ ID No. 1 no SEQ ID No. 489, n raoe ykasaHHbIN
BapuaHT CBA3bIBAETCA c Morekyron(amm) rrnaBHOro KoMnnekca
rmcrocoBmectTumMocTy MHC n/unu nHayumpyeT nepekpecTHyro peakuuto T-KneTok C
yKa3aHHbIM BapuaHTHbIM NenTUaoM; 1 ero apmaueBTUYecKn npuemnemas Conb,

roe yKa3aHHbII7I nenTua He ABMSeTCA NoNMNeNTUAOM MOMHOW ANUHLI.

Mentug no n. 1, roe ykasaHHblM NEenTuh UMeEET CnoCOBHOCTb CBSA3bIBATLCA C
monekynon MHC | unum Il knacca, 1 rae ykasaHHbI nenTug, Korga oOH CBs3aH C
ykaszaHHon monekynon MHC, B cocTosiHUM pacno3HasaTecs T-knetkamu CD4 n/vnu
CDs8.

Mentmg wnu ero BapyvaHT no n.1 wm 2, roge ero amMMHOKUCNOTHas
nocnenoBaTenibHOCTb  BKIIOYAET HEMPEPbIBHBIA - hparMEHT aMUHOKUCIIOT B
COOTBETCTBMK C ntobon n3 nocneposartensHocTer ¢ SEQ ID No. 1 no SEQ ID No.
489.

MenTug nnu ero BapuaHT no nobeiM 13 nNn. 1-3, rae ykasaHHbIW NenTug unm ero
BapuaHT nmeet obuyyto anuHy ot 8 o 100, npeanoytuTensHo oT 8 fo 30, n 6onee
NPeanoYTUTENBHO OT 8 A0 16 aMMHOKUCNOT, N, Hanbonee NPeanoYTUTENBHO, rae
nenTmg  COCTOUT WM COCTOUT MO  CywecTBy W3  aMMHOKUCIOTHOW
nocrnenoBaTenbHOCTU B COOTBETCTBUM C NoOon 13 nocnegosarensHocTen ¢ SEQ
ID No. 1 no SEQ ID No. 489.

Mentng wnu ero BapuaHT no MobbiM n3 nn. 1-4, rae ykasaHHblM NenTug

MOANDULMPOBAH WK BKIOYAET HENENTUAHLIE CBS3N.

MenTng Ny ero BapyaHT no NbbIM 13 NN. 1-5, rae ykasaHHbIN NenTu SBNAeTCA
yacTeto crnuToro ©Genka, B 4acTHOCTM, cogepxawmm N-TepMUHanbHbIE

aMWHOKMCIOTbI aHTUreH-accoummpoBaHHon HBapuanHTHon Lenu (li) HLA-DR.
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AHTUTENO, B 4aCTHOCTM pPacTBOPUMOE UM CBS3aHHOE C MeMOpaHOoW aHTUTENO,
NPeAnoYTUTENbHO MOHOKIOHaNLHoe aHTUTENo WM ero parmMeHT, KOTopoe
cneundmnyeckm pacnosHaeT nenTtug wunv ero BapuaHT no nodomy m3 nn. 1-5,
NPeAnoYTUTENBbHO NENTUA UMM ero BapuaHT B COOTBETCTBUM C NMobbiM 13 nn. 1-5,

Korga oH cBAsaH ¢ monekynon MHC.

T-KNEeTOYHbIN peLenTop, MNPeanoYTUTENBbHO pPacTBOPUMBIA UMN  CBA3AHHLIA C
MemMOBpaHoW, U ero parMeHT, KOTopbln pearnpyeT ¢ HLA-nuraHgom, npuyem
yKasaHHbIW nuraHg, ABrsieTca NnenTuaom unv ero BapuaHTomM no nrodomy ns nn. 1—
5, NpennoYTUTENBLHO NENTUAOM UMW ero BapuaHToM no ndomy 3 nn. 1-5, koraa

OH cBs3aH ¢ monekynon MHC.

T-KNETOYHbIAW  peuenTop NO  N.8, TrAe  yKasaHHas  aMUHOKMCNOTHas
nocneaoBaTenbHOCTb NUraHaa no MeHbllen mepe Ha 88% wmaeHtnyHa nobon ns
nocnepoBartensHocten ¢ SEQ ID No. 1 no SEQ ID No. 489, wnm raoe
aMWHOKMCIOTHAsA NoCneaoBaTeNbHOCTb YKa3aHHOro NiuraHaa CocTouT n3 nodon us

nocneposarensHocTten ¢ SEQ ID No. 1 no SEQ ID No. 489.

T-KNEeTOYHbIN peuenTop no n. 8 unu n. 9, rae ykasaHHbl T-KNeToYHbIN peuenTop
npeactaBneH B BUAE pacTBOPUMOM MOMEKynbl WU, HeobsizaTenbHo, obnagaeTr
AOMNONHUTENBHON 3P EKTOPHON PyHKUMEN, Hanpuwvep, HeceT

UMMYHOCTUMYUPYHOLLMIA LLOMEH UM TOKCUH.

AnTamep, KOTOpbIA creumduryeckn pacrnosHaeT NenTua WM ero BapuaHT no
no6omy 13 nn. 1-5, npeanoYTUTENBHO NENTUA UMW €ro BapuaHT no nobomy n3

nn. 1-5, koTopbLIN cBA3aH ¢ monekynorn MHC.

HyknemHoBas KuCrnoTta, Kogupyrowasa nentug UM ero BapyvaHT no nodomy um3
nn. 1-5, aHTUTEeNno unu ero parMeHT no M. 7, T-KNEeTOYHbIA PELEnTop WUNKU ero
hparmMeHT Mo nN. 8 wunu n. 9, HeobaAsaTenbHO CBA3aHHas C reTeposorMYHOW
nocnefoBaTenlbHOCTBIO MPOMOTOPA, UM BEKTOP 3KCMPECCUK, 3KCMPECCUPYHOLLUIA

yKasaHHYH0 HYKIIEMHOBYHO KUCIOTY.
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PekomBuHaHTHaA KreTka-xo3suH, cogepxalwjas nentug no nodomy m3 nn. 1-6,
aHTUTENO Unn ero oparMeHT no M. 7, T-KMEeTOYHbIA peuenTop Unn ero oparmeHT
no n. 8 unu n. 9 unn HyKenHOBYIO KUCMOTY UK BEKTOP 3Kcrpeccumn no n. 12, rae
yKa3aHHasi KNneTka-xo3avH npeanovyTUTENbHO ABNAETCH aHTUreHNPEe3eHTUPYIOLLEN

KNETKOW, TakoW Kak AeHAPUTHas KneTka, T-kneTtka nnm NK-kneTka.

Cnocob nony4eHnsa akTMBMPOBaHHbIX T-NMMMQOLNTOB in vitro, rae cnocob BkroYyaeT
KOHTaKTUpOBaHWe T-KNETOK in Vitro C Harpy>keHHbIMW aHTUureHom monekynamm MHC
yenoseka | unu |l knacca, aKCNpPecCUpoBaHHbLIMU Ha MOBEPXHOCTM MOAXOASLLEN
aHTUreHNpe3eHTUpyoLLen KNeTKu nnm NCKyCCTBEHHOM KOHCTPYKLMW,
UMUTUPYIOLLIE  @HTUrEHMNPE3EHTUPYIOLLYIO  KINETKY, Ha nepuos BpPEMEHW,
AOCTaTOMHOro Ans akTuBauuu yKasaHHbIX T-KNeToK aHTureH-creyuduyeckum

obpasom, rae ykasaHHbI aHTUreH SBRAETCA NenTuaom no nodomy 13 nn. 1-4.

AKTUBMPOBAHHLIA T-NMMMAOUMT, MNOSTYYEHHBIA C MOMOLLBKD crocoba no n. 14,
KOTOPbIN CENEKTUBHO pPacro3HaeT KMETKY, KOTopas MPe3eHTUPYeT nonunenTtua,
coaepXalnii aMMHOKUCINOTHYO NOCNEA0BaTENbHOCTb, AaHHYHO B NOO6OM 13 nn. 1—
4.

dapmaLeBTUYecKaa KOMMo3nums, cogexallasa no MeHblwen Mepe OaMH akTUBHbIN
WHIpeaueHT, BblIBpaHHbIA 13 rpynnbl, COCTOALLEN U3 nenTuaa no nwobdomy 13 nn. 1—
6, aHTMTEena wunm ero dparmeHta no n. 7, T-KNeToO4yHOro peuenTtopa WM ero
MhparmeHTa No n. 8 unu n. 9, antamepa no n. 11, HYKNENHOBOW KUCHOTbI UK
BEKTOpa 3KCnpeccum no n. 12, KrneTku-xo3amnHa no n. 13 nnu akTMBMpoBaHHOro T-
nmmdouuta no n. 15 WNM  KOHBLIOMPOBAHHOIO WM MEYEHHOro akTUBHOrO
UHrpeaveHTa n dapmauyeBTUHECKM MPUEeMEMOro HOCUTENS, U HeobasaTernbHO
dapmavneBTnyeckm npuemMnembIx BCNOMOraTernbHbIX BELLECTB nunm

cTabmnunsaTopos.

Cnocob nonyyeHus nenTuga unu ero BapuaHTta no nodomy 13 nn. 1-6, aHTuTena
nnu ero pparmeHTa no n. 7 unn T-KNeTo4YHOoro peuentopa unu ero parMeHTa no
n. 8 unn n. 9, Nnpuyem cnocob BKMOYAET KyNbTUBALMIO KNETKM-X035aMHa No n. 13 n

BblAENEHNe nentnaga UM ero BapuaHta, aHTuTena munn ero q)parmeHTa mnn T-
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KNETOYHOro peLenTtopa unu ero dparmeHTa U3 ykasaHHOW KNeTKU-XO3sMHa U/nunm

ee KynbTypanbHOu cpeabl.

MenTtng no nodomy 13 nn. 1-6, aHTUTENO UK ero parMeHT o M. 7, T-KNeTOYHbIN
peuentop unu ero gparmMeHT no n. 8 unm n. 9, antamep no n. 11, HyknemHosas
KMCnoTa WM BEKTOP aKcrpeccun no n. 12, KkneTtka-xo3guH no n. 13 wunu

aKTUBMPOBAHHLIN T-nMMdounT No n. 15 ANa NPUMEHEHNA B MeAULMHE.

Crnoco® YHWYTOXEHUA KMNETOK-MULLEHEW Yy rnauueHTa, YbW  KNETKU-MULLEHN
npes3eHTupyoT nonvnenTuna, coaepxaLymn aMWHOKUCIIOTHY O
nocneaoBaTenbHOCTb, AaHHyto B nwbom u3 nn. 1-4, rge cnocob BkrovaeT
BBEAEHME nMauMeHTy OSP@PEKTUBHOIO 4YucCra akTUBUPOBAHHbLIX T-KNETOK, Kak

onpegeneHo B . 15.

MenTtng no nobomy 13 nn. 1-6, aHTUTENO UNK ero PparmMeHT ro n. 7, T-KNeTOYHbIN
peLenTop Unn ero gparMeHT no n. 8 unu n. 9, antamep no n. 11, HyknemHosas
KACIOTa WNU BEKTOp 3Kcnpeccum o n. 12, kneTtka-xo3avH no n. 13 wnu
aKTUBMPOBAHHLIN T-nuMdouUMT No n. 15 ANa NPUMEHEHUS B AUArHOCTUKE W/Unu

NeYvyeHnn paka nnm anda npuMmeHeHnA B Npon3BoACcTBe MeEANKaAMEHTA NPOTUB paka.

MpumeHeHue no n. 20, rae pak BeldpaH 13 rpynnbl: pak nerkmx (8 Tom yicne HMPJI
n MPJT), oCTpbIi MUENOMAHBLIA NENKO3, pak MOSIOYHOM Xenesbl, paK >XenYHbIX
NMPOTOKOB, pPaK T[OfIOBHOIO MO3ra, XPOHUYECKUM FNUMAOLMUTAPHBIA  NENKO3,
KOropekTansHasa kapumHoMa, pak NULLEBOAa, pakK Xen4YHOro nysbips, pak xenyaka,
NOCKOKMETOYHas KapuuHOMa rofioBbl U LLEW, renaTtokeTouHbIN paK, MenaHoma,
HEXOMKKMHCKAs NUMA@OMa, pak AUYHUKA, pak MoAKenyAoYHOW >Kenesbl, pak
npeacTaTenibHOW emnesbl, MOYEeYHOKMNETOYHbIM paK, pak MOYEBOro My3bIps, pak
MaTK/ U OPYrux OnyXxorewn, KOTopble AEMOHCTPUPYIOT U3OLITOYHYIO 3KCMPEeCcCuto
Benka, N3 KOToporo nosnyveH nenTug ¢ nocnegosatenbHOCTLEIO ¢ SEQ ID No. 1 no
SEQ ID No. 489.

Habop, cogepxaLymi:
€)) KOHTEMHEP, CoAepKaLlnin hapmMaLeBTUYECKYHO KOMMO3ULMIO, COAEpKaLLy O

nenTna(bl) v BapuaHT no ndomy 13 nn. 1-6, aHTUTENO UK ero parmMeHT no
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n. 7, T-KNeTOYHbIN peLenTop unm ero pparmeHT no n. 8 unun. 9, antamep no n. 11,
HYKNEWUHOBYIO KMUCIIOTY UK BEKTOP 3KCMNpPeccuu ro n. 12, KrneTky-xo3amHa ro n. 13
WNKM  akKTMBMPOBaHHBLIM  T-numcpoumnt no n. 15 B BMAE pacTBopa wunM B
nmomnmnanpoBaHHoOn oopme;

(o) HeobA3aTenbHO — BTOPOM KOHTEWHEpP, cogepxawun pasdbaButens Unv
BOCCTaHaBMBaroLLMN pacTBop ANA NMOPUNM3MpoBaHHOro CoCTaBa;

(B) HeobA3aTenbHO — MO MeHbLUEN Mepe elle OAWH nenTug, BoldpaHHbIN 13
rpynnel, cocToswen n3 nocnegosatensHocTen ¢ SEQ ID No. 1 no SEQ ID No. 531,
n

(r HeobA3aTenbHO — WHCTPYKUMKM MO (i) npuMeHeHuo pacteopa wunu (ii)

BOCCTaHOBIIEHMIO W/UIN MO MPUMEHEHWIO NMOUIIM3NPOBAHHOIO COCTaBa.

Habop no n. 22, 4ONonHUTENBHO coaepXxalymi oguH nnmn onee (iii) 6ydepos, (iv)

pasbasutenen, (v) puneTpos, (Vi) Urn unm (v) Wnpuues.

Crnoco® nony4YyeHUa MNepcoHanuM3MpoBaHHOW MPOTMBOPAKOBOW BaKLMHbI UMK
MEeAMKaMEHTO3HON W/UNK KNEeTOYHOW Tepanuu Ans OTAENbHOro nauueHTta, rae
yKasaHHbIN cnocob BKOYaET:

a) naeHTudukauyuio  onyxoneaccouyumposaHHblx  nentugos  (TUMAP),
Npe3eHTUPYyeMbIX OrnyXxorneBbIM 06pasLiOoM YKa3aHHOro OTAENBbHOMO NauUMeHTa;

) CpaBHeHWe NenTuaoB, NAEHTUPULMPOBAHHBIX Ha 3Tarne a), C XpaHULeEM
NenTuaoB, KOTOPblE NpeaBapUTENbHO NPOLLY CKPUHUHT HA8 UMMYHOMEHHOCTb W/Unin
N30bITOYHYIO MPEe3eHTauUMIo B ONYXOMsX MO CPaBHEHUIO C HOPMasibHbIMU TKaHAMM;
B) BbIOOp MO MEHbLUEN Mepe OAHOro nentTuaa M3 XpaHunuula, KOTOpbIv
cooteeTcTBYyeT nentuay TUMAP, ngeHTuduumpoBaHHoOMY y naumeHTa; u

r) NPOU3BOACTBO  W/MNN  MPUrOTOBIIEHME  NIEKAPCTBEHHOW  (POPMbI
nepcoHanM3MpoBaHHONW BaKUMHbI UNK npenapata Ang MeAUKaMeHTO3HOW WNnn

KNETOYHOWN Tepanvmn Ha OCHOBaHWM 3Tana B).

Cnocob no n. 24, rae ykadaHHble nentuabl TUMAP naeHTUuumpyoT C MOMOLLbIO:
al) cpaBHeHWS [aHHbIX MO 3KCMpPeccun B OnyxonesoMm obpasuye C AaHHbIMU

obpasLa HopMarnbHOW TKaHW, COOTBETCTBYIOLLIEN TUMY TKaHM OMNyXoneBoro obpasua,
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ANA naeHTudurkaumm 6enkoB, KOTOpbIE B ONyX0rneBoMm obpasLie 3KCnpeccupyoTcs
B M30bITKE U abeppaHTHO; K

a2) yCTaHOBMeHWe  KoppenauuuM  Mexay  AaHHbIMKM - 3KCrpeccum  u
nocneposartensHocTaMmn nurangos MHC, ceasaHHbIx ¢ moniekynamu MHC | n/vnn
Il knacca B onyxornesBoMm obpasue, B Uenax uaeHtudukaumm nvraHgos MHC,
KOTOpble MnonyYeHbl U3 6enkoB, M3ObITOMHO UM abeppaHTHO 3KCMpPecCcupyembIx

OnMyXOorbto.

Cnoco® nmo n. 24 wnmn n. 25 rae nocnegoBatenbHoctn nurangos MHC
NOEHTUPUUMPYIOT C MOMOLLBIO 3SIIOUPOBaAHUA CBA3AHHLIX MENTUAOB U3 MOSEKYN
MHC, BblgeneHHbIX 13 onyxosniesoro obpasua, U CeKBEHUPOBaHUA 3MHOUPOBaHHBLIX

nvraHzaos.

Cnoco6 no nobomy 13 nn. 24—26, rae HopMarsbHYH TKaHb, COOTBETCTBYIOLLYIO TUMY

TKaHW onyxonesoro obpasLia, Nony4aroT y OAHOMO 1 TOrO XKe NauMeHTa.

Cnocob no nobomy n3 nn. 24-27, rae nenTuabl, BKIOYEHHbIE B XpaHUnuLLe,
NOEHTUPULMPYIOT HA OCHOBaHUKU CrneayoLmx 3Tanos:

aa. [lpoBegeHne aHanusa aKCnpeccun WHPOPMAaLUMOHHON PUBOHYKITEMHOBOW
kmcnotel (MPHK) BCero reHoma C MOMOLUBIO METOAOB C BbICOKOW CTEMeHbHo
napannenusama, TakuX Kak BblABMEHME Mpoduien 3KCNPeccum Ha OCHOBE
MUKPOYMMOB NN CEKBEHMPOBAHWS, BKITHOYAKOLLMX NAEHTUDUKALMIO rEHOB, KOTOpbLIE
B W30bITKE 3KCMPECCUPYIOTCA B 3/IOKAYECTBEHHOW TKaHW MO CpPaBHEHWUO C
HOPManbHOW TKaHbIO UM TKAaHAMM;

ab. Bbibop nenTMAOB, KOTOpble KOAUPYHOTCA reHamu, 3KCrpeccupyembiMn
CENEKTMBHO MM B U30bITKe, Kak Ob1no oBHapyXeHO Ha aTane aa, U

aB. OnpepeneHve WHAYKUMW in Vivo T-KNETOYHbIX OTBETOB BbIOPaHHLIMU
nenTugamMmu, BKNKOYaA aHann3 WMMMYHOMeHHOCTU in Vitro npu WUCronb3oBaHUK
YernoBeYeckmx T-KNeToK 340pOBLIX JOHOPOB UMK YKa3aHHOro nauueHTa; unm

Ba. MaeHTndpukauma HLA-nvraHgoB M3 yKasaHHOro onyxonesoro obpasua C
MOMOLLIbIO MacC-CNeKTPOMETPUMY;

©6. [lpoBegeHwe aHanu3a 3Kcnpeccum WHPOPMAaUMOHHON pPUBOHYKITEMHOBOW

kmcrnoTtel (MPHK) BCero reHoma C MOMOLUBIO METOAOB C BbICOKOW CTEMeHbHo
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napannenuama, TakMx Kak BbISBMIEHWE NpoduUnen SKCIPeccum Ha OCHOBE
MUKPOYMMNOB N CEKBEHMPOBaHWUSA, BKITFOYAIOLLMX NAEHTUMMKALMIO FEHOB, KOTOPbIE
B M30ObITKE SKCMPECCUPYIOTCA B 3M10KAYECTBEHHOM TKaHW MO CPaBHEHUIO C
HOPMarnbHOW TKaHbIO UIN TKaHSAMMU;

6B. CpaBHeHMe unaeHTuduumMpoBaHHbIX HLA-nMraHgoB C AaHHbIMU 3KCrpeccum
yKa3aHHbIX reHOB;

6r. Bblbop nenTuaoB, KOTOpble KOAWPYKOTCS reHamu, 3SKCNpeccupyemMbiMu
CEeNneKTUBHO U B U30bITKe, 0BHapyXeHHbIMKW Ha 3Tane 0B.;

6n. [lMosTopHOe oOGHapyxeHue oTobpaHHbiXx nentugos TUMAP atana 6r. Ha
OMyXONeBOW TKaHW W He4yacToe OBHapyXeHue WM UX OTCYTCTBME Ha 340POBbIX
TKaHAX U NOATBEPXAEHUE PEeneBaHTHOCTU M3OLITOMHOW 3KCMPECCUM Ha YpoBHE
MPHK: n

6e. OnpegeneHve wWHAYKUMW in  Vvivo T-KNETOYHbIX OTBETOB BblOpaHHLIMM
nentTuaamu, BKMOYaa aHanu3bl MUMMYHOMeHHOCTW in Vitro npyu WCMorb30BaHUN

YenoBeYvecknx T-KNeToK 340PO0BbIX LOHOPOB UMK yKa3aHHOro nauueHTa.

Cnoco6 no nobomy 13 nn. 24-28, rae UMMYHOMEHHOCTb MENTUAOB, BKIIFOYEHHbLIX B
XpaHunuwle, onpeaensoT CnocoboMm, BKMOYAKLWMM aHanm3 MMMYHOrEHHOCTU in
Vitro, KOHTPOMb UMMYHHOIO CTaTyca nauueHTa Ha Hanuymne CBA3bIBaHNA OTAENbHbIX
nentmaoB ¢ wmornekynamu HLA, okpawwumBaHne MHC-mynbTUMepoB, aHanus

meToaom ELISPOT n/unun BHYTPUKNETOYHOE OKpalLMBaHUe LUTOKMHOB.

Crnoco® no nwobomy un3 nn. 24-29, rae YykasaHHOEe XpaHunuwle BKOYaeT
MHOXECTBO  MEenTuAOoB, BblOpaHHbIX M3 rpynnbl, cocTosLen n3

nocneposarensHocten ¢ SEQ ID No 1 no SEQ ID No 531.

Cnoco6 no nrobomy 13 nn. 24-30, A0NOMHUTENBHO BKOYaKOLWNA naeHTUUKaLMI0
MO MEHbLLUEN Mepe OAHOW MyTauuu, ABNSALLENCS YHUKANbHOW ANSI OMyXOSfieBoro
obpasla nNo CpaBHEHUIO C HOPMasribHOW COOTBETCTBYHOLLEN TKaHbK) OTAEMbHOro
nauneHTa, 1 BbIOOp nenTnaa, KOTOPbIN KOPPENUPYET C MyTaumen, ANS BKIOYEHNA

B BaKLMHY UK MOSyYeHUs CPEACTB KIETOYHOM Tepanmu.
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32. Cnoco® no n.31, rae ykasaHHyi0 N0 MeHbLlen Mepe OfHy MyTauuo

MASHTUDULMPYIOT NPU UCMOSIb30BaHMN METOLA MNOSTHOFEHOMHOMO CEKBEHMPOBAaHMS.
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LYQEILAQL (A*24)

SEQ ID NO: 62

MNenTtng,

Mpe3eHTauus nenTuaa RE|-004

Pak

.........................................................

T BbIcokui puck
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a19HaoLUA] sMneLlHacadU BBHAU3LUIOHLD

udw

AoouuifdiNH

aviAdT I dWH

OHaelfdWH

b, )

Xd

endound

mihou

[iIaLy

9H3ah3aU

anrdas

JEOW "HAOUOUd

1974205 "godx

100%

-3
=1

¥iQ

£E/2

tle

£/0

t/o

2/0

2/0

EWHBUEEIFGd eLOldeh



2137

durypa 1B

VYPASKMFPFI (A*24)

MNenTtng,

SEQ ID NO: 65

Pak

np636HTaLl,Mil nenTnaa CkKAPsS-002

BbIcokuUi puck

A

[lanuuurs
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durypa 1D

NLWGGQGLLGY (A*02)

Peptide

130

SEQ ID NO

Pak

Hu3kum puck

Mpe3eHTaLWA NenTUAA GORASPZ-002

CpegHun puck

Bbicokun

puck

[1anuHuira
919HaO0LOA] BUNeLHacadU BRHALLUIOHLD

Ned

LINA

IdinN

|

dud

Kud

Ld

Bd

}oouu fdINH
amIAdT [ dNH
OHaTe[[dNH
LIXH

IE]}]
MAAUL
)|

LK

XKd

gl

L>Kd

AdA

[ Lo Mhouug
[ MMHHBWED

| ‘Lo " Lotadu
- e1HONELL

[ IMHRME

| “LroX "HhOLIOW
[ IMHKOLohOW
[ soxedL

[ “Urax "goLuim
[ owAuax

[ exHocoLad

| MWl IHOL

| BXON

| enmian ‘waxo
| edasuru

| encboumd

| eHumoIdg

| “Lumedeu

| ‘Lo Kiou

| adoH

| ALl

| mu ool
|- ExhoU

| KoM 1 OOl
| U "HhL&X

| eeLrl

| Togamuu
LN

‘U "gohoN

| "LodU "HhU3X
| AMHROhOUTEH
| qHeNL "god K
| amiour

| qHohaU

| ahirdao

| 1E0W "goLol
| 19174000 "godi
L naody miLon

< &

o

—

EBEWHBUEEIFGd eLOl0eh



5137

durypa 1E

LLDISQKNLY {A*01)

MNenTtng,

SEQ ID NO: 154

Pak

MpeseHTtauusa nentuaa 7ZNF439-001

Bbicokui puck

!

—_——

a19HaoLUd2A] sMnelHasadU BBHAU3LUIOHLD

[ilanuuurs

dw

MoouudinH

aviAdT I dWH

OHaelfdWH

il

Wal

CUMEEIT

9H9h3U

ahdas

JEOW "HAOoUOUl

naody miLtam

1008

-m:.m

&
=)

€40

/0

Lo

Z/i0

£40

Z/o

€10

£/0

EWHBUEEIFGd eLOldeh



6/37

Mentua: SADDIRGIQSLY (A*01)
SEQID NO:vl174

durypa 1F

MpeseHTaumA nenTUAA MMPT2-013

Pak

1\ BbiCcOkuI pyUck

[lanuuurs
a19HaoUdA] sMnelHacadU BBHAU3LUIOHLD

UdW

s . I|+ MooLULf dIWH

oHae|fdWH

lBuniaLr

9H3h3aU

ahrdas

JEOW "HAOLUOU

naody milaLm

0
100%

-3
=}

z/o

£/0

z/0

£/0

gl

EBEWHBUEEIFGE eLOldeh



7137

durypa 1G

MNentna: KLAELEGALQK (A*03)

SEQ ID NO: 202

MpeseHTaums nenTnaa KRT-023

Pak

,T BbIcokui puck

919HaO0LDA] BUNeLHacadU BRHALLUIOHLD

[IanuHuira

Ldin

NoouurdinH

avuAdTIfdWH

oHaefdWH

LIXH

Xd

amiiau

9H3h3aU

andad

JEOW "HAOUOU

1974205 "godx

naody milaLm

0
100%

/0

S/E

£/0

6/t

L{0

Z/0

£/0

L/0

R
=}

EWHaU4KEIFGd e1lOLlOkBh



8/37

durypa 1H

SINKPTSER {A*03)

MNenTtng,
SEQ ID NO: 457

MpeseHTauus nentTuaa NDC-0072

Pak

BbicOkuI pyuck

|

diN
NoouulfdWH -
aviAdT I dWH
OHaelfdWH -
LIXH

Kd

amiiau

9H3h3U

ahdas
J1EOW "HEOLO

19074205 "godx

naody milaLm

[IanuHuira
919Ha0LOA] BUNeLHacadU BRHAL1IUIOHLD

*
=]

100%

/0

S/l

£io

—

EBEWHBUEEIFGd eLOldeh



9137

MenTtua: SPQRLRGLL (B*07)

SEQ ID NO: 297

durypa 11

MpeseHTaunA nenTUAa CTHR-002

Pak

Bbicokum puck

i

[IanuHuirs
919Ha0LDA] BUNeLHacadU BRHAL1UIOHLD

0
10{8%

din

Ed

9/2

Lig

anJAdTIf dWH

oHaelfdWH .

aumiIaL
qHahaU
ahirdas
IEOW "HEOLIOJ

19074205 "godx

naody miLtam

®
=]

£id

= —

LG

= p—

£l

z/o

z/o

Li0

Z/0

EWHaU4EIFGd eLlOLlOBh



10/37

®urypa 1J

RPHKPGLYL (B*07)

MNenTtng,

SEQ ID NO: 475

MNpeseHTauus nenTuaa MANE-007Z

Pak

Bbicokul pyuck

i

[lanuuurs

a19HaoUA] sMneLHasadU BeHAU3LUIOHLD

din

Ed

NoouulrdinH

OHaelfdWH

amiiau

9H9h3aU

andad

JEOW "HEOLOd

19074205 "godx

naody miLtam

S
=

100%

anl
-AdT'IrdINH 1/l

{9

zfo

4]

z/o

1/o

z2in

EBEWHBUEEIFGE eLOl0eh



11/37

durypa 1K

Mentua: DIYQRALNL {(B*08)

SEQ ID NO: 315

MNpeseHTauusa nenTvaa Vps13B-008

Pak

AM|

[IanuHuirs
919Ha0LDA] BUNeLHacadU BRHAL1UIOHLD

rdiN £/2

HooLuLfdNH aL/ol

aviAdT I dNH

oHaTe L[ dINH s/s
W9al /0
amiIoLr 1/0
g g
=

EBEWHBUEEIFGd eLOldeh



12137

durypa 1L

MNentua: LVKVKVLL (B*07)

SEQ ID NO: 317

I'IpeseHTau,ml nenTuaa Ag|D4A-00]

Pak

L=
[1anuHuira
a19Ha0LDA] BUNeLHacadU BRHALA1UIOHLD

rdw Eft

Mool fdiNH oL/6
loE

-RdTif dNH

oHaTefdINH

Wal £f0

lw s Ew: ................ l_.ﬁ._““ .

x
=

100%

EWHoU4KEIGd e1lOLlOBh



13/37

NenTtna: SEKGVIQVY (B*44)
SEQ ID NQO: 362

durypa 1M

Mpe3seHTaumA nenTuaa NUP155-01 1

Pak

BbICOKUI pyUcK

|

—_——

din

avuAdoIf dWH

1= N]

amiiau

9H3ah3aU

andas

JEOW "HAOoUOU

919Ha0LDA] BUNeLHacadU BRHALB1UIOHLD

[InuHnTs

&
L=

100%

AdouufdiNH - 6/¢

z/0

z/0

OHaelfdNH -

6/5

£/0

540

¥i0

z/0

¥/0

EWHaU4KEIGd eLOLlOBh



14/37

durypa 1N

Nentua: SEIGKAVGF (B*44)

SEQ ID NO: 489

MpeseHTauua nentuaa CLSP-005

Pak

BbIcoKkuUi puck

|

—_—

—y—

e

—

[1ahuHuira

919Ha0LDA] BUNeLHacadU BRHALLUIOHLD

udw

NoouulrdinH

AWIADTIf dWH

1= N]

BDilaL

‘9H9h3U

andas

JEOW "HAOoUOd

-
=

100%

Z/0

-m____m

z/a

oHae|fdWH -

6/E

£/0

£/0

#i0

2/0

/0

EBEWHBUEEIFGE eLOldeh



15137

durypa 2A

ADAMTS12

[eH

g
3
2
=
3
2
-
a
-
a
S o
- O
O O =
..NH
ﬂ” =)
s0O &
= =
cCd
U W o
C v s
S
)

L] L | e

ned

[ & SN

LdiN
AU

B KdLid

puck

MI1dLdQAD BHOEAE M4
089.199h1LION SOHILIALUIOHLQ

>KuUd

Ud

Bd

YOoUUL [dNH
amIAdT [ dINH
OHaTe[[dINH
LIXH

e
MANAUL
A

Kd

N9l

LI>Kd

AdH

LILrx

AIX

KNG

LINO

BILEN

‘UK Mhouug
MMHHBND
‘WaX " LoTadu
BLlHaneUU
AMHhUE

‘UK "HhOLIOW
MMHhOLOhOW
Boxedl

‘LXK "g0LmiT
NoTAUaX
BAIHOEALBD
MUA “MHOL
BXON
enmIan "Uaxo
edaauiu
encount
eHumoidg
‘Limedeu
‘WX KTou
adoH

AU
MU " 1oUoL
BihoU

KaIT U BAOLO]
‘U "HhUSX
€BLI
Toasmuu
qHeNL ‘MmedX
A

BT ETN ]
‘Lodu "HhU3XK
MMHKOhOUTEH
qHeNL ‘godwk
amileur
9Hahal
ahrdao

1£0N MOHEOLO
1974000 "godx
naody miLam



16/37

durypa 2B

: MMP12

[eH
MNenTtng,

VWSNVTPLKF

2

CpenoHUI puck

SEQ ID NO

Pak

Hu3skum puck

Bbicokun

puck

- * I’
[» 3
P - L
- - o [ o
. ER NI

- [ X pasi

- ph sl E-—w— e
L 4
LY ] aad k.

. @
[ I ] o
. [ [ Soia
.

| & &

-
- - 5

e » & 4
. O

]
X
L
i
[ ]

INTdIANSMA eHOSNE WAL

089.129hULOA SOHAU3LUIOHLD

Ned
LINA
LdiN

I DAL

Kdud

Kud

Ud

Bd

}oouu fdNH
amIAdT [ dINH
OHaTe[[dINH
LI'XH

LN
MIAAUL

g A

>Kd

N9l

LI>Kd

AdH

LILrx

AIX

KNG

LINO

BILEN

‘UK Mhouung
MMHHBND
‘WaX " LoTadu
BLlHaneUU
AMHhUE

‘UK "HhOLIOW
MMHhOLOhOW
Boxedl

‘LXK "g0LmITI
NoTAUaX
BAIHOEALRD
MUA “MHOL
BXON

enmian "uaxo
edaauiu
encount
eHumoidg
‘Lnimedeu
‘WO KTou
adoH

AL
MU " 1oUoL
BiIhoU

BaIT U BAOLO]
‘U "HhUSX
€BLI
Toasmuu
qHeNL ‘MmedX
A

‘U "gohon
‘1odu "HhU3XK
MMHKOhOUTEH
qHeNL "godwk
amileur
9Hahal
ahrdao

1£0N MOHEOLOl
1974000 "godx
naody miLam



17137

durypa 2C

fen: MMP12

MNenTtng,

YVDINTFRL

84

SEQ ID NO

Pak

W pUckK

Husku

v puUck

CpeaHu

Bbicoku
puck

TH4LNIgAA BHOSIE WM
09199hULION SOHALIALNIOHLQ

¥oouu fdNH
amIAdT [ dINH
OHaTe[[dINH

g LIXH

e
MYl
A

‘UK NhoLng
MUHHANAD
‘WX "Loradu
elHaeuu
MMHRUE

‘LA "HhOLION
AMHhOLOhOW
Boxedl

‘LXK "G0.LUIM
NoTAUSXK
BIHOEALIDD
MUA MHOL
BXOM

enmIian ‘uaxo
edaauu
encount
eHumoidg
‘mimedeu
‘UaX KITou
adaH

AL

MW “LOLoL
BIhOU
KoM U BAOLO]
U "HhU8X
£BLIl
Toaamuu
qHeNL ‘Mmedx
A

‘U "99hon
‘1odu "HhU3X
MMHROhOUTBH
qHeNL “goduk
amilaur
9HahaU
ahirdeo

1£0W MOHFOLOl
1974200 "godi
naody miLau



Pak

18/37

: 87
CpegHun puck

TLYPYQISQL

KIF26B

[eH
MNenTtng,

SEQ ID NO

Bbicoku
puck

. . Bnlee-m [OOUUIJAH
oT}= .ms;aqnn_s_I
s GO W @w—+ |OHITRIJAH

. o L1XH

—ae[ jeipe—e | LGN

—s—aB gupe |MDBIUL

. oo iyl

eo—{& i [Kd

o oo obdsdiue NI

s % T @ Je[LlKd

BILEN
‘UK Mhouug
g MMHHAWAD
#| ‘uox "Loradu
—§ §— | einoheun
o1HRME
UK "HhOLIOW

Hu3kum puck

$1MHR0LohON
® = yoxedL
* | ‘U9 "goLuim
- NoTAUaX
® BIHOEALIAD
MK MHOL
¥ | exon
T efniman ‘uao
edaauiu
& | cucbouns
eHumoidg
‘Limedeu
‘WX KTou
adoH
* POAL
MU " 1oUoL
I} |exnou
- KaIT U BAOLO]
‘U "HhUSX
€BLI
Toasmuu
« | qHeiL ‘medx
INA
BT ETN ]
® | "10du "HRUSX
e B $iuHhohoUTEH
qHeNL ‘godwk
amileur
9Hahal
ahrdao
1£0N MOHEOLOl
1974009 "godx
naody miLa

durypa 2D

TOSIDAIAIL BHOENE WM
09.199h1LION SOHILIALUIOHLQ



19/37

164
W puUck

NTDNNLAVY

CT83

[eH
MenTtng,
SEQ ID NO

durypa 2E

¥oouu fdNH
amIAdT [ dINH
OHaTe[[dINH
LI’XH

L3N
MUY
A

Pak

BILBIN
‘UK NhoLng
MMHHONBD
‘UaX "Loradu
y BLHONELU
AMHRhUE

®| ‘Lo "HhoLOW
e e b
Boxedl
‘WX "g0.1uMim
NoTAUaXK
BIHOEALIDD
MU MHOL
BXO
enmian ‘uaxo
edaauiu
encount
eHumoidg
‘mimedeu
‘U KITou
adaH
AU
MU “LOLoL
- BYhOU
KoM 1 BAOLO]
U "HhU8X
£BLI
Toaamuu
qHeNL ‘Mmedx
A
‘U "99hon
- 10dU "HRLISX
MMHROhOUTBH
qHeNL "goduk
amilaLr
- GHohaU
ahirdeo
1€0W MOHFOLOl
1974000 "godi
naody miLau

W puck

Husku

CpeaHu

Bbicoku
puck

AAYINNAOLN BHOEJE M
09.139hMLION 9OHILALUIOHLO



20137

durypa 2F

: LAMA1

[eH
MNenTtng,

VSDSECLSRY

189

SEQ ID NO:

Bbicokun

puck

K

a

P

Huskui puck

W puck

CpeaHu

B R R R R N R T N T R N RN Y

AIST1DISASA eHoeNE WA
09199hULION SOHALIALNIOHLQ

oo fdNH
amIAdT [ dINH

i OHaTe[rdINH

BILBN
‘UK Nhoung
MUHHBNBD
‘UaX "Loadu
elHafneuu
AMHRhUE

‘LI "HhOLION
MMHhOLOhOW

¥ soxedL

‘WX "go.LuMim
NoTAUaXK
BIHOEALIDD
MU MHOL
BXOM

enmian “uaxo
edaauu
encount
eHumoidg
‘mimedeu
‘U KITou
adaH

AU

MW “LOLoL
BIhoU

KoM U BAOLO]
U "HhU8X
£BLI
Toaamuu
qHeNL ‘Mmedx
A

‘U "9ohon
‘1odu "HhUaX
MMHROhOUTBH
qHeNL "goduk

NI

9qHahaU
ahirdeo

& 1con yoHgoLol

1974209 "godi
naody miLau



21137

durypa 2G

: KIF26B

[eH
MNenTtng,

KVKDTPGLGK

: 203
W puck

SEQ ID NO

Pak

Hu3kum puck

CpeaHu

Bbicoku

Fpucx

xoouudNH

s | = | QWAdTIIdINH
oHaTe|[dNH

BILEN
‘UK Mhouung
MMHHBND
‘o " LoTadu
eLlHaNeUU
AMHhUE
‘UK "HhOLIOW
MMHhOLOhOW
Boxedl
‘LXK "g0LmITI
NoTAUax
BAIHOEALRD
MUA “MHOL
BXON
enmIan "Uaxo
edaauu
encount
eHumoidg
‘Lnimedeu
B LoX KTou
adoH
AL
i i LouoL
BihoU
BaIT U BAOLO]
‘U "HhUSX
€BLI
Toasmuu
qHeNL ‘MmedXx
I N
‘U "9ohon
‘Lodu "HhU3XK
MMHKOhOUTEH
........................................................................... GHENL .m_OQSv—A
R ovbiisL
9Hahal
ahrdao
1£0W MOHEOLO
1974009 "godx
naody miLa

ADTDALAANAN eHOENE WMdL
09.199hULION SOHIALIBLUIOHLOD



22137

durypa 2H

: 5P6

[eH
MNenTtng,

SLDGAARPK

: 205
v pUck

SEQ ID NO

Bbicoku

Mpuck

CpeaHu

Pak

W pUck

Husku

U e R E e e A E B AN ek F R A R I A R Rt E s bk A b h P R b A AR bt N

AdYVVOQ1S eHoedE WAdH
0€199hULION SOHALIALUIOHLO

Bd

¥oouu rdnNH
anIAdT I dINH
OHaTe[[dINH
LI'XH

L3N
MAAYL
A

BILBN

‘UK Nhoung
MMHHBNBD
‘UaX "Loadu
BLHaneuu
MMHRhUE

‘LXK "HhOLION
MUHhOLOhOW
Boxedl

‘LXK "G0.LUIM
NoTAUaXK
BIHOEALID
MUA MHOL
BXOM

enmian “uaxo
edaauu
encount
eHumoidg
‘medeu
‘U KITou
adaH

AU

MW Lol
BIhOU
KoM U BAOLO]
U "HhU&X
£BLI
Toaamuu
qHeNL ‘Mmedx
A

‘U "9ohon
‘1odu “HhU3X
MMHROhOUTBH
qHeNL “goduk
amilaur
9qHahaU
ahirdeo

1E0W MOHFOLOl
1974200 "godi
naody miLau



23137

durypa 2|

: PRAME

[eH
MNenTtng,

SPSVSQLSVL

220

CpegHun puck

SEQ ID NO:

Bbicokun

puck

}oouu fdNH
, OnIAAT [ dINH
OHaTe[[dINH
LI'XH

e
MIAAUL
A

Pak

BeiLB

‘UK Mhouung
MMHHBND
‘o " LoTadu
BLlHaneuu
AMHhUE

e e eeaaaieeiiaan e e e e et aaeaaaaeeas ‘WX "HhOLOW
MMHhOLOhOW
Boxedl

‘LXK "g0LmiT
NoTAUaX
BAIHOEALRD
MUA “MHOL
BXON

enmIan "Uaxo
edaauiu
encounl
eHumoidg
‘Lumedeu
‘WX KIou
adoH

AL
MU " 1oLoL
BihoU

BaIT U BAOLO]
‘U "HhUSX
€BLI
Toasmuu
qHeNL ‘MmedXx
A

BT ETN
‘1odu "HhU3XK
MMHKOhOUTEH
qHeNL "godk
amilour
9qHahal
ahrdao

1£0W MOHEOLOl
1974009 "godx
naody miLa

Huskuin puck

TASTOSASAS eHose WS
08.1939hULION SOHIALIBLUIOHLD



24/37

durypa 2J

: MMP1

[eH
MNenTtng,

NPFYPEVEL

222

SEQ ID NO:

Bbicokun

puck

Pak

Huskuin puck

v puck

CpeaHu

}oouu rdNH
anIAdT I dINH
OHaTe[[dINH
LIXH

3]

M AAUL

A

‘U “MhoLng
AUHHONSD
‘Uax "Loadu
o eL1HaNeLw
AMHKUE

UK "HhOLIOW
)IHRO LOhOW

@ o[ soxed.

‘WX "go.LmMim
NoTAUaXK
BIHOEALID

o ‘MUY HHOL
BXO

enmIan ‘uaxo
edaauu
encount
eHumoidg
‘medeu
‘U KITou
adaH

AU

MW “LOLoL
BIhOU

* $50M U BAOLO
U "HhU8X
€BLIl
Toaamuu
qHeNL ‘Mmedx
A

‘U "9ohon

% - 10dU "HhU3X
MMHROhOUTBH
qHeNL "goduk
L EYOIE
9HahaU
ahirdeo

1E0W MOHFOL0l
1974209 "godi
' ngody miLaL

TIAIdAddN

eHOSIE WM
09.199hULION QOHALIALUIOHLO



25137

durypa 2K

: NLRP2

[eH
MenTtng,

FNKRKPLSL

298

SEQ ID NO

Pak

Hu3kum puck

CpenoHUN puck

Bbicokun

puck

[ semplNEd

LINA

@ & o ldN

g iU

g —wep KU

o oa <LId
T L

I I _IN Bd

= oouu rdinH

1 amIAdT [ dNH
e s d OHOTELdNH

(= | & & leapl/XH

ve @b AN
e (TLODIULI
A
[ae8 $Kd
- o N4
L>Kd
N
= LILIX
AIX
KN
o $LUNO

BILEN
i Lok Mhouna
MMHHBND
‘WaX " Loadu
BLlHaNeUU
AMHhUE
‘UK "HhOLIOW

p_ % NHKhOLOhOW
e soxedL
&« | 'UOX "goLmim
* | oTAuax
BAIHOEALRD
MUA “MHOL
BXON
enmIan "Uaxo
[¥% edaouu
encount
eHumoidg
& | wimedeu
B¢ Lo “KTou
adoH
P ALl
[Tl ‘mny " LOLIOL
#fl¢ | exhou
S LSOIT 1 BAOLIO]
[[# U HhLSX
€BLIl
Toasmuu
qHeNL ‘MmedXx
b HI
‘U "gohon
‘Lodu "HhU3XK
MMHKOhOUTEH
qHeNL ‘godwk

[l OVLISLI

s % dHahAU
antdas

@ 10N YOHIOLIO]

@ 1974000 "gody

[ThHe a0d) miLaL

1STAEAND eHOSNE WM
09.139hMLION 9OHILALUIOHLO



»oouu rdNH
anIAdT I dINH
OHaTe[[dINH

a—@ S lIXH

26137

durypa 2L

: KIF26B

[eH
MNenTtng,

VASPKHCVL

SEQ ID NO: 300

Bbicokun

puck

Pak

Huskuin puck

CpenoHUI puck

o—eo 4@ e
® se-a{Epm

L3N
mvy

. a §

A

..

$

¢
L 4

s B

Kd
nal

‘n& LI>Kd
- . AdA

X
AIX

A

TADHAdSYA BHOEAE WM

08.139hULIOA SOHAUBLUIOHLD

KN

LINO

BILBIN

‘UK Nhoung
MUHHONAD
‘WX "Loradu
elHaeuu
MMHRhUE

‘LA "HhOLION
MUHhOLOhOW
Boxedl

‘LXK "G0.LUIM
NoTAUSXK
BIHOEALIDD
MU MHOL
BXO
enmian uaxo
edaauiu
encount
eHumoidg
‘mimedeu
‘U KITou
adaH

AL

MW “LOLoL
BihoU
KoM U BAOLO]
‘U "HhU8X
£BLIl
Toaamuu
qHeNL ‘Mmedx
A

‘U "99hoN
‘1odu "HhLUAX
MMHROhOUTBH
qHeNL "goduK
amilaur
9HahaU
ahirdeo

1E0W MOHFOL0l
1974209 "godi
naody miLau



27137

durypa 2M
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HLA-A*02/ MMPF12-003 HLA-A*02/0TpunL. KOHTPOIb

15,19%

Bv421: A*02/ MMP12-003

A

APC: A*02/ MMP12-003 (Seq ID No 520)
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PE-Cy7: A*24/ MMP13-001

BV421: A*24/ MMP13-001 (Seq ID No 504)
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PE: A*01/SeqID No 173
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APC: A™02/SeqID No 88
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Ctumynsauma
HLA-A*Q3,0TpUL. KOHTPOSb

[T .

e

PE-Cy7: A*03/SeqlD No 210
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Bv421: A*24/SeqiD No 11
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PE-Cy7: B*07/SeqID No 248
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HLA-B*08/0TpuL. KOHTPONb

0,05%

0,01%

PE: B*08/SeqlD No 297
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PE: B*44/SeqilD No 325
B
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% HLA-B*44/SeqlD No 331 HLA-B*44/0Tpunu. KOHTPOnb
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PE-Cy7: B*44/SeqlD No 331
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