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MAHUITYJAUUU 1 UCTTOJIbB3OBAHUE AHTUT'EHCTIELIU®WYHBIX PETYJIATOPHBIX
T-KJIETOK

ITEPEKPECTHASI CCBUIKA

[0001] Ota 3as8BKa NpeTeHAyeT Ha npeumymiectsa [IpeapapurensHoii matenTHOH 3asBku CIIA

Ne 62/882,810, moganHoit 5 aBrycra 2019 roma, 3asBKkM Ha KOTOPYIO BKIIOUCHBI B HACTOSIIME
JIOKYMEHT ITyTEM CCBUIKH B TIOJTHOM O00BEME.
[TPEABICTOPHSA

[0002] CymecTByeT AaBHHH MHTEPEC K MAHWIYJIHUPOBAHUIO KJICTKAMH UMMYHHOH CHCTEMBI IS

JOCTIDKCHUS KOHTPOJISI ay TOMMMYHHBIX M APYTHX BOCIIAUTEIBHBIX 3a001eBaHuil. T paIuIiioHHbIC
METOABI JICUCHUS, KaK MPaBWIO, HC ObutM aHTHreHcneuu(puusbiMH. Hampumep, ams oOrmei
HMMYHOCYIIPECCHH HCIIOJIb3YIOTCA TAaKHE arcHThI, KaK METHINPEIHHU3OIOH, APYTUE CTCPOUIbL,
METOTpeKcatT, KiaaapuoOmH, mkiaopochamun  OmHako oO0MmAss UMMYHOCYMPECCHS, KOTOPYIO
00CCIEUHBAIOT HTH METO/IBI JICUCHHS, HIMECT 3HAUNTCIBHBIC HEXKEIIATEIbHBIC MTOOOTHBIC () (PEeKThL

[0003] Bonee cenextmBHas MoAMQUKALMS HMMYHHOM CHCTEMbl HCIOJIB3YeT —AarcHTHI,

OI0KHpYIOIUE IUTOKKHBEL, HanpuMmep, anturena npotus TNFo, pacreopmmsiii penenrop TNFa,
pactBopumMbiii penentop 1L-1 (Anakunpa) u anTurena npotus IL-6R (Tommnmsyma6); TapreTaas
teparmst T-xneroxk (CTLA4-Ig [A6arauent]), B knerouno-tapretras teparmus (antu-CD20
[Putykcumab]) u Tomy momoOHOoe. B kauecTBe anbTCPHATHBBI TAKXKE HAXOMAT IMPUMCHCHIHC
NPOTHBOBOCTIAJIMTCIIbHBIC ~ LIMTOKHHBI,  Takue  kak  umHTepdepon  Oera  (IFNP)-1b
(Beradepon/beracepon). Ho, XOTst 3T METOIBI JICUCHHS SBISIOTCS 0OJICE LICICHATIPABICHHBIMH,
HO-TIPEIKHEMY HaOMOJAaeTCsl MOAABICHHE MMMYHHTETA LETIOr0 KJIACCa PEaKkLMi, a He KOHKPETHO
HEXKEIATeIbHON PEaKIUm.

[0004] Takum 00pa3oM, MEPCICKTHBA BBICOKOCCIICKTHBHOM AHTUTCHCIICIM(PUICCKON Teparim

OCTACTCs 3aMAHYHBOH, XOTS W HEYJIOBUMOU. Takas Creru()UIHOCTh MOTCHIMAIBHO MOTIa Obl
obecrieuuts 3((PEKTHUBHOC ICUCHNUE HEKEIATSIBHEIX HIMMYHHBIX PCAKLUH 0¢3 BKITFOUCHHS LICJIBIX
MOTYJIIIMH IMMYHHOM CHCTEMBI WK peakiwii. Ho, HecMOTps Ha M3BECTHBIC ayTOAHTHICHHBIC
MUIICHHA, CHIIBHYIO KOPPEISLHI0 MHOTHX ayTOMMMYHHBIX 3a00JICBaHHMI CO CICHUA(DHICCKUMU
alesiIMH  OCHOBHOrO komruiekca ructocosmectumoct (MHC) xmacca I, u  xopormo
YCTAHOBJICHHOE BOBICUCHHE T-KIICTOK, AHTUICH-TAPreTHAs TePanys He Oblia JIerko NMepeBeAcHa Ha
KIHHHYCCKOES IPUMCHCHHC.

[0005] PazpaboTka METOIOB JCUCHHUA M1 3TOH LEAH MPSAYCMOTPCHA B HACTOSIICM
JIOKYMEHTE.
PE3IOME
[0006] Kommozmmmmt u cnocoObl  mpeIyCMOTPEHB! A1 BBIACICHUSA, MAHHIYJHUPOBAHUS H

HCMONb30BAHUS B TCPANCBTUYCCKUX W APYIHX LEISIX AHTHICHCIICLM(HIHBIX PEryITOpHBIX T-
KIETOK MiekoruTaompx, orpanmaeHHEIx MHC knacca I, anturencnerpuasbix peryasropHeix T-
kinetok. Perymitopueie T-knetku MoryT ObITh oxapakTepusobaHbl kak CD8+ knmeTku, KOToprie
crietM(pUYSCKH TOAABIIOT PEAKLIHMH CAMOPCAKTUBHBIX w/wian matoreHHbix CD4+ T-kmetox
MOCPEACTBOM LIUTOTOKCHYCCKUX MEXAHH3MOB, BKIIOYas, Oe3 OrpaHHYCHUs, NepOpUH, APYrUC
KOMITOHCHTBI IYTH anonrto3a nepdopuHa/rpaH3uMa U T.A. Perymiaropseie T-KIeTKH SBIFOTCS



AHTUTCHCTICLI()UIHBIMHY, HO HE aKTHBHUPYIOTCS TEM K€ AaHTUT'CHOM, YTO M CAMOPCAKTHBHBIC /WA
naroreHHble CD4+ T-knetku. [lokazano, 9To 310 HOBOE perymaropHoe noamMHokectso CD8+ T-
KJICTOK MPHUCYTCTBYET y JIFOACH C AKTHBHOCThIO moAasicHust matoreHHbIX CD4+ T-ximeTok,
BO3HUKAIOIIMX B PE3yJIbTaTe CAMOPEAKTHBHOCTH IPU AyTOMMMYHHBIX PacCTPOMCTBAX WU
MEPEKPECTHOM PEaKTUBHOCTH K ayTOAHTHICHAM MPH MH(EKLIHOHHBIX 3a00ICBAHUAX TOCPEACTBOM
LIUTOTOKCUYIHOCTH. PeryrsiropHbie T-KIETKH 3KCTIPECCHUPYIOT IUTOTOKCHUYECKHIE MOJIEKYJIBI U, KaK
OBUTO MOKA3aHO, BBI3BIBAIOT 3aIMPOrPaMMHUPOBAHHYIO THOETP KICTOK camopeaktuBHbix CD4+ T-
k1eToK. CriocoOHOCTh AaHTHI €H-CIICHU(MIHBIX PETYILITOPHBIX KICTOK H30HUPaTeIbHO HALICTTBATHCS
Ha crnemududyeckue aktupupoBaHHble (CD4+  wimetkm  obecmeumBacT  CpPeACTBO I
BBICOKOCEJICKTHBHOTO JICUCHMS BOCHAIUTCIIBPHBIX 3a00JCBAaHUM, HAIpPUMeEp, ayTOMMMYHHBIX
3a007IeBaHUM, TAKUX KaK PacCEesTHHBIA CKIIEPO3, PEBMAaTOMIHBIN apTpuT, 1uabet | Tuna; cuctemHas
KpacHasl BOJYaHKA, OTTOPXKCHHE TPAHCIUIAHTATa; aTONHMYECKHE COCTOSHMA M TOMY IOJOOHOE, M,
TakuM 00pa3zoM, SABJIAETCS BECbMA JKEJIATEIbHBIM METOJOM JICUCHMS.

[0007] IMokazano, 9TO BO BpeMsi Pa3BHUTHSA OTBETa 1-KIETOK HA WHULMHPYIOIIUH AHTUTCH
NpoucXoaUT pacumperne (skcmancusa) CD4" T crenuduuHBIX M8 MHMITAMPYIOIIETO
AHTUICHA, B TCUCHHME IICPHOJA OT NPHMEPHO | 10 mpuMepHO 3 HeAenb, C COIMYTCTBYIOLIUM
pacmmpenuem peryistopabix CD8' kaeTok, KOTOpbIe MOTYT criel(pudecku noAaBaaTsh 3t CD4"
KJIeTKH. Pacmmpenue cooTBeTcTBYIOIMX mony sipi  T-kiaeTok HabmomaeTcs B nepudepuaeckoit
KPOBH M B COOTBCTCTBYIOLIMX TKAHIX A/ 3a00JCBaHMs, TAKUX Kak CHHOBHANbHAs TKaHb, LIHC,
V4aCTK{ ayTOUMMYHHBIX ITOPAXKEHUH 1 TOMY IOA00HOE.

[0008] Wammmpyrompye aHTHIeHbl MOTYT BKJIFOUaTh, O€3 OrPaHUYCHUS, ayTOAHTHUICHBL,
VUaCTBYIOIIMEC B pPa3BUTHUH 3a00NCBaHMS, BKIIOYAs H3BECTHBIC AYTOAHTUICHBI, TAaKHE Kak
MUCJIMHOBBIH ouroacHaporprapHeii rukonporerH (MOG), ocHoBHO# Genok muenuHa (MBP),
aKkBamopuH, ackapOokcmiaza riayraMuHOBOH Kuciotel (GAD), HMHCYIHH W MPOHHCYJIHH,
MaTpukcHas wmeramrionporeaza-1 (MMP-1), tum Il xommaren (COLID), TtupeornoGy:iuH,
nporeconunuanbiii - 6egoxk  (PLP), wmenuH-accommupoBanubii  riamkonporenH  (MAG),
XOHAPOLMTAPHBINA TIHKONPOTeHH, O¢ku TeruoBoro moka (HSP), uutpymiuaupoBanHsie OC/IKH,
TaKHE Kak (PUIArTPUH U T.4. MHHLHHPYIOLIHE aHTUICHbI MOTYT TAKKE BKIIFOYATh HCABTOAHTHUICHEL,
BKJIIOUAs, HAPHUME]P, HCABTOAHTUICHBI, KOTOPBIC 3aIYCKAIOT ayTOUMMYHHBIC PSAKLIHN; AHTHICHBI,
MPUCYTCTBYIOLINC HA TPAHCILIAHTUPOBAHHBIX TKAHSX, TATOTCHHBIC AHTUTCHBI, BKITIOUAs1, HATIPHMED,
BUPYCHBIC aHTUTeHBI, Takue Kak Ocnku SARS-CoV-2, GakrepualibHbIC AHTHUTCHBI, BKITFOHYAsS
boppernuunt.1.

[0009] Perynaropusie  T-knetku xapaktepusytores (penorunom CD8" u MHC kmacca |
OTPaHMYCHHBIM. Y IFOAEH peryisaTopHsle T-kiaeTkn sxcnpeccupyoT uaruoupyrompe oemxu KIR,
a y MBIIICH 3KCIPECCUPYIOT MbimHbA aHamor, Oeaku Ly49. Croeumduueckue Oenku KIR,
SKCIPECCUPYCMBIC KJICTKAMH, MOTYT BKIIFOYATh OAWH win 6onee mHrHompyrommx 6emxor KIR,
nanpumep, KIR2DL1, KIR2DL2, KIR2DL3, KIR2DLS, KIR3DL1, KIR3DL2; 1 MOryT KOHKPETHO
Bkirouath oxuH wim 6omree m3 KIR2DL2, KIR2DL3 u KIR3DL1. Perynaropnsie T-xireTku Taroke
MOryT ObITh OXapakTepuszoBanbl kak CD44+, CD122+ u He orpannyensl Qa-1b. [lpu paccessHHOM
CKJIEPO3€ PETYIATOPHBIE KIETKA MOTYT OBITh CAMOHABOJAIIMMHCS B MO3T, ¢ (peHoTHIOM CD8 *
CD38 "HLA-DR "KIR * CD29 *. A¢}unHbic areHThI, CrICIH(HIHBIE A1 OTHOTO HJIH HECKOTbKHX



MapKepoB KJIETOYHOH MOBEPXHOCTH, MOTYT OBITh HICHIOJIB30BAHbI TSI OOHAPYKCHHS U H30JIILHN
PETYIITOPHBIX T-KICTOK.

[0010] B HexoTOpeIX BapuMaHTax OCYIIECTBICHHS NPEIAYCMOTPEHBI CIOCOOBI  JIEUCHU
HEJKETIATCIIbHBIX BOCIATIHUTEIBHBIX COCTOSHHM, ONOCPEIOBAHHBIX T-KICTKaMH, KOTOPBIE MOTYT
BKIIIOUATh, O€3 OTrpaHWYCHMS, ayTOMMMYHHBIC 3a00JICBAHHUS, OTTOPXKCHHE TPAHCIUIAHTATA W T.J.
Crnocobpl neYeHUS MOpeayCMaTPHBAIOT AHTHICHCIICIM(HIECKOE IMOJABICHHE CHELH(PHICCKIX
natoreHHbIX CD4+ T-KIeTOK LHUTOTOKCHYCCKHMH MEXaHH3MaMH. B HEKOTOPBIX BapHAaHTaxX
HHIVBUAYYMY TpenocTaBieTcs >(QeKTHBHAA 03a PEryIITOPHBIX T-KiIeTok. B HekoTopsix
BAPUAHTAX OCYINCCTBICHUSA PETYIATOPHBIC [-KJIETKH SIBJUIOTCS  ayTOJOTUYHBIMH IS
HHIVBUAYYMa, KOTOPOrO Je4aT. B HEKOTOPHIX BapHaHTaX OCYLICCTBICHUS PEryJBITOpHBIC T-
KJICTKU SBIIOTCSl JUIOTCHHBIMH 7SI MHIAMBUAYYMa, KOTOpOro yedar. B apyrux BapuaHTax
HHIVBUAYYMY BBOZAT 3()(EKTHBHYIO J03Y PpETYITOPHOIO MEHTHAA, KOTOPBIH BBI3BIBACT
PEryIITOPHBIM NENTUA, CICIM(UYHBIA U1 aHTUTCHA, PEryJTOPHBIM OTBEeT. llemTma Mosker
BBOJWTBHCA B MOAXOAAIEM (opMmare, HampuMmep, B KOMIUICKCE € AHTHUICHIPEICTABILIFOIINIMHI
KJICTKaMH, B BHAE MYJIbTUMEPA, B BHAC CBOOOJHOTO NENTHAA U T.A.

[0011] Jleuenne MoxeT OBITh HA3HAYCHO MPH MOSBICHHM CHMNTOMOB 3aboneBanusl. JleueHue
MOXKeT OBITh HA3HAUCHO B Hayale PeLMANBA 3a00ICBaHIS, HA IIMKE PELMANBA 3a00ICBaHUS U T. 1.
JleueHne MOXET NPOBOAWUTBCS B KOMOHHAIMM C JONOJIHUTEIBHBIM CPEACTBOM, HAIpHMEp,
Teparmer, Momuuimpyromeii 3aboncBanue, HanpuMep, wuHTEpdepoHOM OcTa, areTaToM
riaatupamepa, TepHU(IYHOMHIOM, AuMeTHIdyMapatoM, (HHIOTUMOAOM, HATaTH3yMaOoM,
OKpenu3yMaboM, aJeMTy3yMaOoM, KIaAPUOWHOM, MHTOKCAHTPOHOM U TOMY IOJOOHBIM.
JlomomHuTeIbHBIA areHT(bI) MOXKET BBOAUTBCS OZHOBPEMCHHO, B HIAXMATHOM IOPSAKE, TOCIE
AHTHUTCH-CIICII(DHYCCKOM TCPAITHH | T. .

[0012] B ompeaeneHHBIX BapHaHTaxX OCYINECCTBIICHHS JCUCHHE HANPABICHO HA ayTOMMMYHHOE
3aboneBaHue. B HexoToprIx BapmaHTaxX OCYINECTBICHHS ayTOMMMYHHOE 3a00JIcBaHHE
MPEACTABIACT COOON ACMHCTHHHM3UpYIOIee 3a00JICBAaHHC, HATPUMEP, PACCCSHHBIA CKICPO3,
ONTHYCCKUA HCHPOMUCIHT U T.J. B HEKOTOPEIX BapHaHTaX OCYIUCCTBJICHHS BOCHATHUTCIBHOC
COCTOSIHUC HHHLHHPYCTCS ayTOAHTHICHOM. B HEKOTOPBIX BapHaHTaX OCYIUCCTBIICHUA
HMHULMUPYIOIUH ayTOAHTHICH MPEACTABIACT COOOW menTun Oclika, CBS3aHHOIO C MUCIHHOM,
Hampumep, MOG, MBP, MAG u 1.1 B apyrux BapuaHTax OCYINECCTBJICHHS BOCHAIHUTEIBHOC
COCTOSIHUC HHULIMHPYCTCS MH(EKLHCH, HAMPUMEP BUPYCHOW HH()CKLIUCH.

[0013] Hampumep, y mammentos ¢ COVID-19, kotopeie MOryT cIpagaTte OT CCPbE3HBIX
KIHHHYCCKUX TPOOIIEM, VKa3bIBAIOLIMX HA Ay TOUMMYHHTET, HAOIFOAACTCS MOBBILICHHBIA YPOBCHb
KIR + CD8 + T-kneTok, KOPpEenUpYIOIMN ¢ TSHDKECTBIO 3a00JICBAHUS M HAYaJIOM BAacKyJIHTA, YTO
MO3BOJSIET TMPEANONOXKHUTh, 4TO MHOrue ociokaenuss COVID-19 ssnsmotes pesyipTaToM
Pa3MUIHBIX THIIOB 8y TONMMYHHUTETA.

[0014] B HexkoTOphIX BapwaHTaxX OCYINCCTBICHUS NPCAYCMOTPCHBI CIOCOOBI OMPCACICHUS
AHTHI'CHHOH CICU()UIHOCTH PEryIATOPHBIX T-KIIETOK, 0OECIeYnBast TEM CaMbIM HACHTH()HKALIIO
PEryITOPHBIX MENTHAHBIX MOCICA0BATEIbHOCTEH. B omHOM TakoM criocobe peuentopsl T-KineTok
(TCR) anTurencnenuuuHbIX peryisaTopHbIX T-knetok, Hanpumep, off [Tapa TCR, BeipaxaroTcs B
BUJC PacTBOPHUMOrO MyJIbTHMEpPa, HanpuMep, B Buae Tetpamepa. Mynstumep TCR uenons3yercs
B aHAITU3E CBSA3BIBAHMS ¢ ONOMHOTEKOH pazHOOOpasHeIX nenTraos B kontekete MHC, Hanpumep, B



cucteMe oTobpakeHus apoxoxei. OcoObiil HHTEpeC MPEACTAaBSICT UCTOIb30Banue OenkoB MHC
YEJIOBEKA, CBI3aHHBIX C BOCIHAIMTEIbHBIMHU 3a0oneBaHMSIMH. Ilocie OZHOTO WM HECKOJBKUX
LIUKJIOB CBS3BIBAHMA M OTOOpa oboraimeHHas NEeNTHAHAs IIOC/IENO0BATEIbHOCTh O0ECIICUMBACT
HUACHTU(MKALIMIO aHTHUICHHOH cnenudraHocTy perynartopHod T-knetkn. MaeHTnduumpoBaHHbIHR
TakuM O0pa3oM NENTHAHBIA AHTUTEH MOXKET OBITh HATHUBHBIM IIENITHAOM, HIH MOXKET OBITH
CYPPOTaTHBIM TNEOTUAOM, KOTOPHIH JCHCTBYCT, CHELM(HUYCCKH AKTHBHPYS NPEACTABILIOLINE
HHTEPEC PETYIATOPHBIE T-KIETKHL.

[0015] B cooTBeTCTBYIOINEM BapHaHTE OCYIIECTBICHHSA IPEIYCMOTPEHBI NIENITHIHBIE aHTUTCHBI,
KOTOpbIC CHCLU(HICCKH CBI3BIBAIOTCS C PETYIATOPHBIMU T-KIETKAMH W AKTHBHPYIOT HX, U
HEeNTHABl KOTOPBIX MOTYT OBITh HACHTU(MIMPOBAHBl CHOCOOAMH, ONMCAHHBIMHM 3JECh.
OcoOGCHHOCTBIO PETYIATOPHBIX HENTHUAOB SIBILICTCS TO, YTO OHHM aKTHBHUPYIOT PEryJLITOpHBIC T-
KJICTKU K aHTureHy u orpanumdeHHoMmy kiaaccy MHC I, antu-T-xnerounomy orsery. [lpyrumu
CJIOBAMH, PETYJATOPHbIC T-KJISTKH aKTHBUPYIOTCA PErYJIITOPHBIM HENTHIOM A0 COCTOSHUS, MPU
KOTOPOM peryJsaTopHbie T-Ki1eTku OyAyT MOAABIIATh PEaKIMH CaMOPEaKTUBHBIX H/HITH ATOT¢HHBIX
CD4+ T-kneTox nocpeacTBOM HUTOTOKCHICCKUX MEXaHH3MOB.

[0016] Kommosuimy  perynsqropHBIX — MENTHAOB  MOIYT  OBITE  (hapMarieBTUUCCKUMU
KOMITO3HIIFSIMH, COACPKAIIMH (hapMaLCBTHICCKH MPHEMIICMBIC BCIIOMOTaTEIbHBIC BEIICCTBA, TIC
HEITUBI HAXOATCS B (JOpME, KOTOPas MOAXOANT TS aKTUBALIMK T-KJIeTOK. B HEKOTOPBIX M3 TaKuX
BAPUAHTOB OCYILICCTBIICHUS MPSIYCMOTPCHA YITAKOBKa, coaepxarnas cpeactso npotus CD49% u
ogHO win OoJee BTOPBHIX TEPANCBTHUCCKUX COCAMHECHUM, a TAKKe BKJIAJBII WIM 3THKETKY Ha
VIaKOBKE, KOTOPasi YKa3bIBaCT, 4TO cpeacTBo mpoTuB CD49¢ 1omkHO BBOAUTECS B KOMOHHALIHN CO
BTOPBIM COEIVHCHUEM ITALMCHTY IS JICYCHUS] HEBPOIOTMIECKOH BOCTIAIUTEIbHOM GOJIE3HU.

[0017] B HexoTOpBIX BapHaHTaX OCYLICCTBICHHS OOCCIICUYMBACTCS H3OJHUPOBAHHAS TIOMYJIALIUS
anturcHereruuuneix, orpanmdeHasix MHC kmacca I CD8+ perymsropusix T-xkinetox. B
HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS PETYIATOPHBIC T-KICTKH aKTUBUPYIOTCS 8 eCHeCmEeHHbIX
VCOBUAXTIOCTIC BBEACHHS WHHULIMHPYIOINETO aHTUICHA WHIUBHAYYMY M BBIACIIIOTCS M3 oOpasma
HHIVBUAYYMa, HApPUMEp, NePUPCPHICCKON KPOBH, TUM(ATHICCKOro y31a U T.4. B HEeKOTOpBIX
BapHUaHTaX OCYINECCTBIICHIUS PETYIATOPHBIE T-KIETKH aKTHUBHUPYIOTCS B CHCTEME KyJIbTHUBUPOBAHMUS
UCKYCCMEeHHOTIOCTIE BBECHNS HHHLIMUPYIOIECTO aHTUIeHa. B Ipyrux BapHaHTaxX OCYINECTBICHUS
T-kJIeTKH aKTUBHPYIOTCS UCKYCCMEEHHOTIYTEM KOHTAKTA C PETYIATOPHBIM MEITHAOM, HATIPUMED, B
COBMECTHOM KYJIBTYpPE C MOAXOAALNIMMH AHTHUTCHIIPEICTABILIONIMMH KIETKAMHA. B HEKOTOpBIX
BapUaHTaX OCYIIECCTBIICHUS PETYIIATOPHBIE T-KIETKH, HE3aBUCHMO OT TOTO, aKTHBUPOBAHBI JI OHU
MCPBOHAYATBHO 6 eCHECHEEeHHBIX YCIOBUSXUIH UCKYCHMEEHHO , Pa3MHOXAIOTCS B CHCTEME
KyJIbTHBHPOBAHUS UCKYCTBEHHO , HAIIPUMED, B CPEJIE, COACPIKAIIECH OFH HITH 00JIee TIOAXOIIIIIX
LIUTOKWHOB ISl Pa3MHOXKCHIS, BKOo4ast, 6e3 orpanmacHws, [L-15, IL-1, IL-18, IL-33 u T.4..

[0018] B HExkoTOpHIX BapHaHTaX OCYINCCTBICHUSI PETYIATOPHBIC T-KICTKH 3KCHPSCCHPYIOT
CKOHCTPYHMPOBAHHBIA perentop T-KIeTOK €O CHeHU(HIHOCTRIO K PEryIITOPHOMY mentay. B
HEKOTOPBIX BAPHAHTaX OCYIIECTBICHHSA T-KIETKH IMOJMYyYarOT OT HWHAMBHAYYMA, ITOJICIKAINETO
JCUYCHHUIO, M KOHCTPYHMPYIOT HCKyccTBeHHOMs1 skcmpeccud TCR,  cnemmpuyHOoro  ams
perytopHoro nentuaa B koutekcre MHC knacca [ B HexoTophIx BapuanTax ocymecteiaeHus T-
KJIETKH TIOJYYal0T OT HHAWBHAYYMA B IIEPHO] SKCIIAHCHH IIOCJIe IMMYHHOTO BBI30BA, HAIIPHMED,



MOCJIC BAKIMHALMM. B Apyrux BapHaHTaxX OCYHICCTBICHHS PETYIATOPHBIC T-KICTKH SIBILIFOTCS
AJITIOTCHHBIMU [0 OTHOIICHHUIO K HHAMBUAYYMY, KOTOPOTO JIeUaT.

[0019] B HeKoTOpBIX BapWaHTax OCYIISCTBICHHS IPEIYCMOTPEHBI CIIOCOOBI I aHaIM3a
BOCTIAJIMTECIILHOTO, BKIIOUAsl HHPESKLUOHHOE 3a001eBaHNe, BKIIFOYAsL, 6€3 OrpaHHICHHI, BUPYCHYIO
uHpexmo, Takyro kak SARS-CoV-2, v mHamBHayyMma cmoco0, BKIFOYAOLME OOHAPYKCHHUC
MPUCYTCTBHS WK OOHAPY KCHHUE U3MEHECHUH ypoBHEH perynsatopabix CD8+ T-kneTok, B yacTHOCTH
CD8+KIR+ T-xmetok. CmocoOsl MOTYT BKIFOYATh, HAMPUMEP, OOHAPYKCHHUE C TMOMOIIBIO
MPOTOYHOM LUTOMETPHH, MaCCOBOM muToMeTpuu U T.4. npucyrcteus CD8' KIR" knetok B o6pasue
MALMCHTa WIX BO BPEMCHHOM psay 0oOpasLioB HAlMCHTa, HAPHMEP, MOCNE TePANeBTHICCKOTO
JCUCHUS, BO BpeMs BCHbIUOKH 3aboneBaHusd U T.A. Kierku moryt ObITh 607€e KOHKPETHO
OXapaKTepH30BaHbI SKcIpeccrei cnerpdraeckux 6eaxoB KIR, Brmrouas, 63 orpaHuueHu, OAUH
nmu 6osee KIR2DL 1, KIR2DL2, KIR2DL3, KIR2DLS, KIR3DL1, KIR3DL2; 1 MOKeT KOHKPETHO
BKIIFOUaTh oAvH win Heckoapko KIR2DL2, KIR2DL3 u KIR3DL1. Knetku MOTyT JOTOIHUTEIEHO
XapaKTePH30BaThCS SKCIPECCUEH MapKepoB, BKmovast, 6e3 orpanmdeuuii, CD38, HLA-DR, CD29,
CD44, CDI122 u 1.a. Knerku taoke MoryTt ObITh OXapaktepuzoBaHbl A dkcmpeccun TCR,
CBS3AHHOTO C PEIYJIITOPHBIMH T-KJI€TKaMH, HAmpuMep, IyTeM CBSI3BIBAHMS IIOJUIICTITHIA
myasTuMepHoro nentuaa/MHC. Hanmane noBbIIEHHBIX YPOBHEH PETYIITOPHBIX T-KIETOK MOXKET
OBITH CBS3aHO C YJIYUIICHHUEM IIPOrHO3a 3a00NEeBaHMs, XOTS IPH BHPYCHOM 3a00NCBAHUN MOXKET
CBHICTEJIBCTBOBATh O HAIMYMU ayTOMMMYHHBIX CBSI3aHHBIX OciokHeHHMH. [lammeHnTtsr MoryT
JICYHUTHCS B COOTBETCTBHH C IIPOTHO30M, METOAAMH JICUCHIS, ONIMICAHHBIMHY B HACTOSIIEM OIUCAHHH,
Wi OOBIMHBIMU CIOCOO0AMH JICUCHMS. AHAIM3 MOXKET TAKXKE OLCHHUTh O0pasel MarpieHTa Ha
HAJTHYHC, HAPHMED, paciuupeHus, matoreHHeX CD4+ T-kIeTOK, Crietin()MIHBIX 151 ay TOAHTHI'CHA
ut. J.; s pacompenns 6 T-kaeTok u Tomy mogo0GHoe.

KPATKOE OITMCAHUE YEPTEXEW

[0020] Nzo6peTeHue mydine BCero HOHUMATh U3 CJICIYEOIIETO MO POOHOT0 ONMMCAHUS P YTCHUH
B COYCTaHUH C COMPOBOIUTEIBHBIMU YepTe:kaMu. [109epKUBACTCS, YTO, COrTIACHO OOIICTIPHHSITOM
MIPAaKTHKE, Pa3INIHbIE OCOOEHHOCTH PUCYHKOB HE SABILIHOTCS MaciuTabHpIMH. Hampotus, pasmeps
pasnuaHbBIX 0OBEKTOB MPOU3BOJILHO PACIIHPSIFOTCS HIH YMCHBINAKOTCS ISl ICHOCTH. B pHCYHKH
BKJTFOUCHBI CJICAYIOIINEC PHUCYHKH.

00211 Pyc.1 ComyTcTByIOINasi akTHBALMSA BCEX T-KICTOK mociae mvmyHm3aumu JAE. a, Mbrmei
C57BL/6] wmmynmsupoBanu anst uHaykumd EAE, a kmetku w3 kposw, LIHC, cenesenku u
apenupyrormux LN GbutH BBIIEICHB! M IPOAHATM3UPOBAHBI Ha OOIIYIO 9aCTOTY T-KIETOK B Pa3HbIC
nau nocae umvyHmsamau (PI). b—e, O6mas wactora CD4', CD8' ny6 " T-knetok B kposu (b), [THC
(c), LN (d) B cenesenke (¢) B pasubie guu nocie nmmyHusaiwpn (D0 (HenMMyHHU3UPOBAHHBIH) (17 =
5),D3(n=4),D5n=4),D7(n=4),D10(n=4), D12 (n=4), D15 (n=15), D17 (n=15), D19 (n)
=35), D21 (n = 5), D23 (n = 5) u D30 (» = 3)). JlaHHbIc SABISIOTCS CPSAHUMH *+ S.e.m. U
PETPE3CHTATUBHBIMH /IS JBYX HE3aBUCHMBIX dKCIICpUMEHTOB, *P = 0,05; **P = 0,0097; ***p =
0,0008; ****P <(,0001; omHOCTOpOHHMI qucTiepcronHbIi anamu3 (ANOVA), 3a KOTOPBIM CIICAYET
MOCT-CTICIINATBHBIF MHOXKCCTBCHHBIM CPABHUTCITEHEINA TCCT JlaHHETTA.



0022 3 CD4", CD8" u y6 * T-KiIeTKH KIOHAMBHO pacmmpsroTes nocie eakE. a, b, C57BL/6] mbrmeii
uMMyHI3upoBann And wHaykiyn EAE (a), a B pasHele gHu mocie wmvMyHm3amue (DO
(semmmynusupoBanssiii), D7, D10, D15 u D19) kposu u THC-undunstpupyromux CD4*, CD8" u
¥0 * T-xkneTkm OBUIM OTCOPTUPOBAHBI MO OMHOKIETOUHBIM FACS-mapkepaM —aKkTHBaILHMH
(CD44hi CD62LIow ). ) u ux TCR 6pum ynopsinouesst (b). CFA, nonseiii agproBanT ©poriHaa;
PTX, xoxmomneiii TokcHH. ¢, d, Kpyrosas auarpamma, u3o0pakaromast KIOHAIPHOS PACIIHPCHUS
CD4", CD8" ny6 " T-kaeTOK B pasHble AHH nocie umMyHusamuu B kposu (¢) u I{THC (d). Kaxnas
KPyroBas JuarpamMmma MpeacTaBisIeT cOO0M COBOKYITHOCTh KOIMIECTBa nocienosateasHocTed TCR
OT TPCX OTACJ/IbHBIX MI)IIIICI\/’I, O6’I>C,HI/H-ICHHI>IX BMCCTC 3a TOYKY BpPCMCHHU HA TKAHb. KommaecTBo
VCIICITHO MACHTH()UIIMPOBAHHBIX sYeeK ¢ B wiv 00eHMH HENOYKAaMH ¥ B O TIOKa3aHO HaJ KaKIOH
Kpyrosoii quarpammoit. J{is xaxknoro kiaoxa TCR, skcnpeccupyemoro aBymst uiin 0071ee KICTKaMu
(KJIOHATBHO PACHIMPCHHBIMH), aOCOMIOTHOE KOJIMYECTBO KIETOK, KCIPECCHUPYIOINX 3TOT KIIOH,
MOKA3aHO OTAC/IBHBIM LBETHBIM CCYCHHMEM. JlaHHBIC CCKBCHHMPOBAHMS B3STBL U3  OJHOTO
HKCTICPUMEHTA, COCTOSIIETO U3 TPEX OTACIBHBIX MBIIICH B KJKABI MOMCHT BPEMCHH.

[0023] Puc.3 Knonaneno pacumpennsie CD8 TCR ne pearmpyror Ha muenwH. a—d, 4eThIpe
kinoHaneHO pacumpernsix CD4 TCR (EAE1-CD4 (a), EAE2-CD4 (b), EAE3-CD4 (c) u EAE4-
CD4 (d)) 61t skcnpeccupoBansl Ha knetkax SKW of  u oxpamens: MOG35 55 1 ovalbumin
327-337 (ovas27) [FAb pMHC tetramer. e, [lesits knonansro pactmupernsix CD8 TCR (EAE1-CDS8
1o EAE9-CDS8) 6pumm Bepaxkensl Ha 58 of 7 Kraetku Knetku ctumymmpoBanu mymamu
mueanHOBBIX nenTraoB u3 MOG, ocHoBHOro 6enka muenuda (MBP), mporeomumugHoro Gemka
(PLP), muenuHoaccorpmposannoro riukomnporenHa (MAG), SIINFEKL, Genka muenminHa wiu
oBanbOyMuHa, a Takke anTu-CD3 u antu-CD28 B Teuenue 12-16 4, u uccie10Bamm Ha 3KCIIPECCHIO
mapkepa aktuBami CD69. Kaxaeriit myn nenrigos (PP1-PP7) coctosin u3 mentuaos nepeMeHHOH
AiHBI (8-12 HyKIEOTHIOB), M KaXIBIH MyJ MENTHIOB coaepskan 50 mermruaos. S8af * ki1eTok,
skcnpeccupyromux OT-1 TCR, crumynupoamu mub6o nenrumom SIINFEKL, nmuGo Gemxom
OBaJ'Ib6yMI/IHa. HaHHLIC ABJLAIOTCA PECIPC3CHTATUBHBIMU I TPCX HC3ABUCHUMBIX 9KCIICPUMCHTOB.

[0024] Puc.4 Knonamsao pacmmpenasie EAE CD8 TCR cBsi3eIBaroTCS ¢ HOBBIMH
MEeNTHAAMH. a—C, TeTpaMepHOE OKpamumBanue 9-nykneornaa u 10-Hykneotnaa H2-Db nposokei-
pMHC ¢ 6ubnuorekoit 6218 TCR (a), EAE6-CD8 TCR (b) u EAE7-CD8 TCR (c¢) B xoHIIE Tpex
payHaos otoopa. d—f, TernoBeie KapThl MPEANOYTCHNS AMHUHOKHCIIOT IO TIOJIOKCHUIO [yt 6218
(cnesa) (d), EAE6-CD8 (B uentpe) (¢) u EAE7-CD8 (cnpaga) (f) TCR mocie Tpex payHaoB oToopa.
[NocnenoBaTeNBHOCTH CEMH MYYLINX MENTHAOB TMOCHE TPEeX payHIoB otdopa mia kaxkzoro TCR
MOKA3aHbI HIPKE C €r0 aMHUHOKHCIOTHBIM IpeanoutcHueM. AHkepHsie octatkd MHC okpareHs! B
kpacubiii 1BeT (PS5, Asn; N) wmu cunmii (P9/10, Met, lle u Let; M/WU/JT). Kaxapiit TCR 6bit
9KPaHHUPOBaH B OUOIMOTEKE IPOJKIKEH OJFH pas.



[0025] Puc.5 CD8" T-knetounas mvmynmsamus SP orvmenser EAE. a, b, Cenesenky u
LN-xeTkn ObITH BBIIENCHBI M3 HEUMMYHH3UPOBAHHBIX MBIIIEH U Mblned uepe3 10 muelt mocre
UMMYHM3ALAH, U KIETKH Obuk oboramenst ¢d4’ T-knetkamu, cnemuuaasive s [-Ab MOG35-
ss (a) wm aoa CD8' T-knetok, crmemmumuneix 11 SP (SMRPNHFFFL, ASRSNRYFWL,
HDRVNWEYI u YQPGNWEYI) (b). PenpesenratuBabie TOUCHHbIC TpaduKyd MOKa3aHbI s
HCHMMYHH3HPOBAHHBIX 1 IMMYHH3HPOBAHHBIX MBIIICH. PerpeseHTaTHBHBIC JaHHBIC B3ATHI U3 ABYX
HE3aBUCHUMBIX YKCTICPUMEHTOB. ¢, [Tokazana yactota CD4" T-knetok, cnieundpuunsix gt MOG35-
55 CPeJH MBILICH JUKOro Thma (7 = 4) 1 IMMYHH3HUPOBAHHBIX (7 = 5 MbIieH). JlaHHbBIC SBISIOTCS
cpemumu + se.m. d, gactora SP-cnemmprueckux CD8' T-knetok cpeam mukux (7 = 4) u
Pa3IUYHBIX TPYIIIT IMMYHHU3AIMH (1 = 5 MbIICH Ha rpynmny). JlaHHBIE SBILIIOTCS CPEAHUMH =+ S.€.1m.
e, kmuapdeckue nokazatemn EAE cpeau mprmeit C57BL/6J, nMMYyHH3HPOBaHHBIX 3MYJIbCHEH,
copepxkameit MOG35_ss mmoc CFA u PTX (n = 10), win MOG35_ss mmroc CFA, PTX u SP (n =
10), wmu tomeko SP, CFA u PTX (n = 10). f, xmmanueckue mokazatenmu EAE cpeam mbimeit
C57BL/6J, mmmynmsupoBanabix MOG35-55 mmoc CFA u PTX (n = 10). f xiamHmueckue
nokazatean EAE cpean mpimeit C57BL/6J, ummynmsuposanaeix MOG35-55 mmoc CFA u PTX
(n =10), a 3arem ocriapuBaetcs SP, ICFA u PTX uepes cemp anel nocie ummyHmsarwu (7 = 10).
g, knanaeckue nokasarenu EAE cpeau mprmeii C57BL/6J, mumynmsuposanssix SP, CFA u PTX,
a3aTeM OCHAPUBACMBIX MmoG3s-55 IUTFOC [CFA 1 PTX uepes cemsb aueit nocine nmmynmsammu (1 = 10).
HaHHBIC SBIDOTCA CPEAHUMH + S.€.M. U PENPE3CHTaTHBHBIMU i1 JABYX HE3aBHCHUMBIX
skcreprMeHToB. ¥* P =(,0040, ****P <(,0001, perpeccronHsiii anamus ¢ asyctopoHaeit ANOVA,
3a KOTOPBIM CJICAYET MOCT-CIICLIMAIbHBIM MHOJKSCTBCHHBIH CPaBHHUTEIbHBIA TecT bondepponn.

[0026] Puc.6 CD8" T-knetounas crenududeckas HUMMyHH3alms SP TOAABISET MoG3s-s5-
cnemguiece CD4" T-kneTku. a, b, C57BL/6J Mblmeii HMMyHHU3MPOBAIU 3MYJIbCHEH, COACPIKAIIEH
MOG35-55, CFA uPTX, ¢ (n=4) wmu 6e3 (n = 5) SP. a, knetku ceneseHku ¥ LN ObIiIH BBIICICHBI
M3 HCUMMYHH3UPOBaHHBIX (7 = 4) 1 D10 mocTUMMYHHU3UPOBAHHBIX (72 = 5 MBIIICH HA TPYIIY), U
oborameH 118 wmocss-ss 1-Ab  pMHC-cnemudrueckux CD4" T-knetok. IlokazaHbl TOYEUHBIC
rpa¢uku FACS ot penpeseHTaTUBHBIX MBIIEH U3 pasHBIX rpymn b, YacToTa moe3s-55-cremnpmieckix
CD4" T-k1eTOK M3 KaXa0M rpyrmbl. J[aHHBIE SBISIOTCS CPEAHUMH + S.€.M. M PENPE3CHTATUBHBIMH
LU IBYX HE3aBUCHMBIX 3KCIEPUMEHTOB. ¢, d, C57BL/6J Mpiueii ummyHHM3MpoBanu kak y a u b ¢ (v
= 2 wpimH) wikd 6e3 (n = 2 wmeiuum) SP, a u3omupoBaHHBIC KIETKH cenedeHKd U LN ot
HEMMMYHU3UPOBAHHBIX (7 = 2) 1 D10 nocTHMMYyHHU3HPOBAHHBIX MbIIeH Obim oGoramenst CD4,
CD8" T-kneTkamu UM aHTHTeHNpe3eHTHpyromuMH kieTkamu (APC). Meuenbie kpacutenem CD4"
T-xnetku v mbimed, mumyHsmsuposanHbix MOG, kyneraeuposanu coemectHo ¢ APC v MOG-
UMMYHU3HPOBAHHBIX MbIIeH B oTcyTeTBUe (¢) mmu npucyTetBue (d) CD8' T-kieTok y Mblmeid,
umMyHI3HpoBaHHBIX Tombko MOG, MOG wm SP wm SP. Knetkm anamusupoBanu Ha
nponueparyro uepe3 7 JHEH Mocyie KOKYJIbTYphL. Pernpe3eHTaTHBHBIC JaHHEIC JBYX HE3aBHCHUMBIX
skcriepumentoB. ¢, Yactora CD8" T-kietok ¢ perymastopubim (eroturiom (CD44°CD122 Ly49")
MOKa3aHa Cpeay TPy JUKOro THIA (7 = 4) ¥ pa3sIH4HBIX IPYIN HMMYHU3AUUH (7 = 5 MBIIICH Ha
rpymomy). [laHHbIC SIBISIFOTCSI CPSOHUMM £ S.€.1M. W PEIPE3CHTATHBHBIMU AT ABYX HE3aBHCHUMBIX
sxcniepumMenToB. *P = 0,0382; ***P = 0,001; ogroctoponnsist ANOVA, 3a koTopoii mocieaoBat
NOCT-CTICLHAIbHBI MHOKECTBCHHBIN cpaBHUTEbHBIH TecT Tyku. f-h, CD4" T-knetku y Mbleii,
nmMyHI3HpoBaHHBIX MOG, OpI1H COBMECTHO Ky THBHUPOBaHbI 03 (f) My ¢ 00IIIM KOTHIECTBOM



CDS8" T-kneroxk (g) wm ¢ ourmmennsiva CD8 * CD44  CD122 * Ly49 " (Ly49 ) (h) wau CD8 *
CD44 "CDI122" Ly49" (Ly49")(i) T-xneTku Mbimeii, ummyHu3upoBanHeix MOG u SP (7 = 2 mpimm
Ha rpymmy). JlaHHBIC SBISFOTCS PEHPE3CHTATHBHBIMU [T ABYX HE3aBUCHMBIX SKCIICPHMCHTOB. j,
Tennopas xapta skcnpeccun reHoB B oOpasuax RNA-seq. ['ensl Op11m 0TOOpaHBl Ha OCHOBE TOTO,
yT0 OHHM JU(PPEPEHIIHATPHO FKCIPECCHPOBAHBI (log-mpeodpasosamuoe M3MEHEHHE CKIaAKU > 0,75 m
cxoppektuposanHoe P < 0,005; u npyxxBocTeiil benmxamuan- X0X0epr, CKOPPEKTUPOBaHHBIN P <
0,005), xak ompeaeneso DESeq2 B o6oux Ly49" npotus Ly49" u cpasaenne MOG u MOG mmoc
SP. Ctronbrsl mOKa3bIBArOT 0OPA3IbL, CTPOKH U CTOJIOLEI YIIOPSIOYCHBI HA OCHOBE HEPapXHICCKOU
kiaactepusaimy. HopmanusoBaHHBIC 3HAYCHUS SKCHPECCHH TCHOB LICHTPUPYIOTCS AL KaXIOTO
T'€HA ITyTeM BBIYUTAHUS CPEIHETO 3HAUCHIS BceX 00pa3LioB U3 KaKI0ro 3HaueHus oopasua. [lanHeie
SBJISIOTCS PEIPE3CHTATUBHBIMH IS ABYX HE3aBUCHMBIX SKCIICPUMCHTOB.

(00271 Ppre. 7 MaccHBHOE KIOHAIBHOC pacIIMpeHue BCeX T-KIICTOK mocie muMyHu3amuu JAE. Mbrmeit
a—e, C57BL/6J mmvynusupoBanu qist uHaykimu EAE, a xnetku w3 xposu, apenupyromue LN,
ceneseHky U LIHC, BeIaesIH U OKpaIIMBaiyd KOKTCHIEM U3 KJICTOYHO-TIOBEPXHOCTHBIX AHTHTEIT B
pasubie aau nocie nmmyHm3amu (DO (memmmynnsupoBanseie), D3, D5, D7, D10, D12, D15, D17,
D19, D21, D23 u D3). a, Uapunsrpupyromue CD4', CD8" uy6 ' T-ki1eTku GbLH OTCOPTHPOBAHbI
o DO (memvmynrsuposannsie), D7, D10, D15 u D19 nocie nmmysmzarmu. KiteTku noaseprimcs
OJHOKJICTOYHOMY mapHoMy cekBeHupoBaHuio TCR. (7 = 3 mplmm Ha rpymmy/Touky BpeMeHH). B
obmeit cnoxkHOCTH MBI cekBenupoBamu 1,302 (CD4Y), 1,660 (CD8") u 1451 (¥6 ") maphbix
nocnenosarensHocteit TCR. b—d, Cpeanuii npouenT knonanbHoM skcnancun CD4' (b) CD8" (¢) u
$0 " (d) T-KIeTOK Cpe i HOUMMYHH3HPOBAHHBIX M MIMMYHH3UPOBAHHBIX MBILICH BO BCC THH M TKAHU
BMECTe B3aThie. JlaHHBIC SBIOTCS CpeAHUMH =+ T.em. A, [IpomeHT WICHTHYHBIX
nocaeaosarenbHocTedt CD4", CD8" u y6 " TCR, pasaensembix mMexay kposbio u LIHC B Teuenue
kaxgoro aHA mocne uMmyHmsampn. f, Yactota ocHoBHBIX rpyrm (rpymmel  1-4) KICTOK,
nojTyueHHbIX U3 Tamyca YO ' T17 (tT 6 17) B kposu u [ITHC B pasHbie JHU MOC/IE HMMYHHU3ALMN.
Hanpumep, CootserctByrommue mapusic TCR ¥ u TCR 6 mocnenoBatenbHOCTH, ONpeaesEOLITe
KaXIYI0 OCHOBHYIO rpymmy (rpymmst 1-4) knetok tT y6 17.

[0028] Pyc. 8 ComyTcTByrOmas akTHBAIMA BCeX T-KIETOK mociae ummyHuzaimu EAE u kioHamsHO
pacumpenssix CD8 TCR e cnermduyHbl A1 NENTHIOB WM OCJIKOB MUCIHHA. MbIeH a—f,
C57BL/6J ummynmzuposanu s uaaykimu EAE, a knetku u3 kposu, apenupys LN u ceneseHky,
BBIJICIISUTA M AaHAJIM3UPOBAIH Ha 001Iyr0 4acToTy akTrsupoBaHHbiXx (CD44high ) (a, ¢, €) M HAUBHBIX
(CD62Lhigh) (b, d, f) CD4', CD8" xnerok. JlaHHBIE ABIIOTCA CPEIHAMH + S.em. U
PETPE3CHTATUBHBIMH TS JBYX HE3aBUCHMBIX IKCIICPUMEHTOB. *P = 0,046, **P = (,0023; ***pP =
0,0002; ****P < (0,0001, ogroctoponnsist ANOVA, 3a koTOpoii MOCICA0BA MOCT-CIICIHAANbHBIN
MHOKCCTBCHHBIH CpaBHHUTEIbHEIN TecT JlanHetTa. g, JleBsats knoHanpHO pacmmpeHHsix CD8 TCR
(EAE1-CD8 1o EAE9-CDS8) Gblti peTpOBHPYCHO TPAHCIyLHPOBAHBI TS SKCIIPECCHH Ha 58 aff ™
kiaetkax. HerpaHcayuupoBaHHEIE M TPAHCAYLHUPOBAHHEIC KICTOYHBIC JIUHHM OKPALIMBAIN
MeuyeHbMH (ropxpoMoM aHTH-TCRP 1 ant-CD3 i onpeneneHus MOBEPXHOCTHON YKCIIPECCHI
TCR. h, Herpancayumposanusiec u Tpaucayuuposanubic EAE-CD8 TCR xierounsie auHmMN
cTUMyJIHpoBaM macTuHYateiM aHTH-CD3 u pactBopuMbeiM anTH-CD28 B Teuenwe 12-16 4 u
OKpAIIMBaJIH TOBEPXHOCTH MapkepoM aktupammm CD69. i, Hetpancaymmposannsie 58 of * mwm
OT-1 TCR tpancaynmpoBaHHbIC KICTOYHBIC THHHU cTEMymupoBamd BMDC, wMmnymecHEIMU



nenrugaoM SIINFEKL wnu neneim 6enkom OVA B TeucHne 12—16 4, mpoMbIBaid U OKPAIIUBATA
CD69. j, Hectumymposannsie 58 of ” mma EAE-CD8 TCR TpaHCIyIMpOBaHHbIE KICTOUHBIE
avHUH cTUMyaupoBain nyjiom nentugoB (PP1-PP7) w3 menruaos MOG, MBP, PLP, MAG u
SIINFEKL u uccnenosanu Ha skcmpeccrro CD69 (sxcmpeccus CD69 mokazana Ha PUCYHKE IS
EAE1-CD8 TCR). Ilentumer umeror mnepemennyro amuHy (8-12 nHykneotumos). Kaxawrit
nenTuaHeIA G6accetH coxepxkan 50 nenTuaoB. JlaHHBIE SABISIOTCS PENPE3CHTATUBHBIMU I TPEX
HC3aBUCHMBIX SKCIICPUMCHTOB.

[0029] Puc. 9 I'enepanus n pyHKIMOHATBHAS BATUAALMS OHOITHOTEKH APOsOKeBOro nenruga H2-
Db -MHC. a, Cxema mpimmHoro xiacca | MHC H2-Db | otobpaxaeMoro Ha Jpoxokax Kak [2m,
al, 02 ¥ a3 ¢ menTHIOM, KOBAJICHTHO CBs3aHHBIM ¢ KoHewHOH Toukorr MHC N.b, uzain
HenTHaHOM 6nbmroTeky, orodpaskaemoit H2-Db. Konctpykist ocHoBaHa Ha ctpyktype 6218 TCR,
cBs3aHHOTO C H2-Db-ocpanuuennviv  KUCIOTHBIM — TNONMMEPA3HBIM — menTuiaoMm  224-233
(SSLENFRAYV, PPPA2%)  (mpucoemumenne PDB 3PQY) .c, Myramms, Heo6XomuMas mis
MpPaBWIBHOTO cKmaapiBanws H2-Db, orobpaxaemoro Ha apoxokax (02-W131 mo  a2-Gl131).
MyTampn OblTH MOTYHYEHBI W3 MOABEP)KEHHOTO ommbOkam MmytarcHesa. d, [IpoextupoBanue mmsa
aByx 6ubnuotex H2-Db pasHo#t qmunel. [a 6ubnunoteku aessatu amuaokuciot (9 MER) ocratku
ot P1 10 P9 6s1mi paH1oMH3HpOBaHBI ¢ OrPaHHYIEHHBIM Pa3HOOOpaszueM B SkopHbIX nosusix MHC
P5 (Asn, N) u P9 (Met, lle u Leu, M/I/L). Ina 6ubmuotexu aecstu amuHokucaoT (10 MER) octatku
ot Pl no P10 Gpimu paszoMH3UpOBaHBI ¢ OrPAHUYCHHBIM Pa3HOOOPA3HEM B SKOPHBIX TO3MIIIIX
MHC P5 (Asn, N) u P10 (Met, lle u Leu, M/I/L). Konraxrasie octatku TCR okpatueHsr B po30BbIit
ugeT, a ankepHele octatkn MHC oxpamensl B kpacHelii niu cuHui 1BeT. Hampuwmep, BriGop
OUOMMOTCKH pA24-H2-Db, TOABCPIKCHHOW ormmbOkam, ¢ pactsopuMbeiM TCR 6218. TloBsiiucHHas
aKcrpeccHs cMyc cpeIu HHIYIMPOBAaHHOM OHOIMOTEKH NIETITHAA APOXOKeH H2-Db, 1o ABepKSHHOM
oumbkam, npu paszaraneix payaaax (RD1-RD4) or6opa (Hanprmep, g) v OKpalIBaHUH TeTpaMepa
TCR 6218 na moasepskeHHOH ormmbkam 6ubmuoteke H2-Db (g) mocne RD4. Kaxapiii TCR 6bit
9KPaHHUPOBAH B OUOIMOTEKE IPOKIKESH OJH pa3.

[0030] Puc. 10 Xapakrepuctuka MckycctBeHHOU B ecTecTBeHHBIX yenosmax CD8+ T-kietok,
cetmUIHBIX i1 cypporatHeix rmentuaoB mocie EAE. a, Jurkat of  T-xnetkn,
skcnpeccupyromue 6218, EAE6 u EAE7-CD8 TCR, Obuiv OKpameHbl COOTBETCTBYIOLIMMU
tetpamepamu  pMHC,  obGoramendpiMu  apoxokeBod  Oubmmorexort  (SSLENFRAYV,
ASRSNRYFWL, SMRPNHFFFL, YQPGNWEYI u HDRVNWEYI), coorBercTBeHHO.b, OT
HCHMMYHHU3HPOBAHHEIX MBIIICH (7 = 4) win Mbimer, nmMyausuposanaeix MOG (n = 5), MOG +
SP (n=15) umu SP (n =5), xnerku cenae3eHkd B LN ObLIM BBIACIICHBI, @ KJICTKH OBLIH 00OraIeHbI
s SP-cnemmmuecknx CD8" T-knetox tetpamepamu pMHC. TlokasaHa pempeseHTaTHBHAS
CTpaTeruss TrCTUPOBAaHMS NPOTOYHOH LUTOMETPUH AT PAa3TUIHBIX MAapKEPOB KJICTOYHOH
MOBCPXHOCTH M TETPaMEp-CHCLH(PUUCCKUX KICTOK. ¢, JlaHHBIE penpe3eHTATHBHOH HPOTOYHOH
LIUTOMETPHUH MOKA3aHbI IS CTaTyca akThBaue (onpeaensemoro kak CD44'CD62L-) na CD8" T-
knetkax, cneruduanbix 111 SP (ASR, HDR, SMRP u YQP-tet") u3 rpynm MMMyHH3aLHU AUKOTO
THma ¥ pa3nuuselx rpynn mmMysmzamun (MOG, MOG + SP u SP). d, AxTuBHUpOBaHHBIN/
s dexropubrii perorun CD8" T-knetok, cnemmduansx s SP (ASR, HDR, SMRP u YQP-tet")
u3 AuKoro tuma (n = 5) u pazauunsie rpymnsl nmvmyamzanun (MOG (= 3), MOG+SP (n=4) u
SP (n = 3)) KOMMYCCTBEHHO OLICHUBAKOTCA (7 = 5 Mbimel Ha rpymmy). *P = 0,0169; **P = 0,0020;
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#rEEP < 0,0001, ommoctoponmsas ANOVA, 3a KoOTOpoH clieoyeT MNOCT-CHCIHATbHBIA
MHOKECTBCHHBIH CpaBHUTEIBHBINA TecT Tyku. [laHHBIC SBISIEOTCS cpeaHuMu + s.e.m. e, C57BL/6J
Meimeii mmvyrmsaposand 11 EAE smynecueit, cogepxameit MOG35_ss, CFA mmoc PTX ¢ (n =
10) wmu 6e3 (n = 10) mentumom rpumma (SSLENFRAYV). PeructpupoBaince KIMHHISCKHS
MOKA3aTe/IH MOCNIe IMMYHU3AIMH. [laHHBIC SIBILIEOTCSI CPSAHUMH * S.€.1M. U PEIPE3CHTATUBHBIMHU
JULL IBYX HE3aBUCHUMBIX YKCIICPUMCHTOB.

[0031] Puc. 11 CD8" T-knerounas crnempduueckas ummyHusamus SP noxasaser MOG35-55-
cnermpuaeckue CD4" T-knetku u uaaymupyer CD8" T-kneTku ¢ perynsaropHbiM (PEHOTUIIOM. a—
¢, C57BL/6J Mpinm ObUTH IMMYHH3HPOBaHbI 3MyJbcue, cogepkameii MOG35_ss, CFA u PTX (n
=35), umu MOG35_s5, CFA, PTX u SP (n = 5). 3 HeMMMyHH3UPOBaHHBIX MBILICH () U MBIIICH
yepes 10 gHelt nocne mmmyHu3anumu (b, ¢) KIeTKU ceae3eHKH U LN ObUTH BBIACTICHBI, OKPALICHBI U
oboramensl I mocss-ss 1-Ab pMHC-cnemmduueckux CD4 * T-kIeTOK M HEPENEBaHTHOTO
tetpamepa. [loxazamer penpesenratusabie rpaduxu FACS mng paseix rpymm. d—g, KieTku
cene3eHKy B LN GbLUTH BBIIEICHBI Y HEUIMMYHHU3UPOBAHHBIX Mblei (77 = 5) (d) u Mprmeit gepes 10
nueit mocie ummyHmsawpn MOG (n = 5) (g), MOG mmoc SP (7 = 5) (f) wnu SP B ogurHouky (7 = 4)
(e), a 3aTem okpameHs! 1 oboramensl 11 SP-cnermdraeckux CD8 * T-k1eToK ¢ HCTIONBb30BaHUEM
tetpamepa pMHC. TTokasans! penpeseHTaTHBHBIE ToueuHbIe rpaduku FACS ana CD8' T-kiaeTok ¢
perymstopusiv  (perotunom  (CD44'CD122'Ly49") w3  xaxaod rpynmel.  h, Tetpamep-
nonoxuteabhbie (To ectb ASR, HDR, SMRP u YQP-tet") CD8" T-k1eTku 6b1m Cy6-3aKPBITHI 115
CD122, CD44 u Ly49, auactora CD122'CD44'Ly49" wnetku cpeau SP-crieuuyrueckux KIeToK
MOKa3aHbl cpeau pasmuuHblX rpymn uvmMyHmsaimu. P = 0,0002, ognoctoponnsas ANOVA, 3a
KOTOPOH CIEAYET IMOCT-CICLMANIbHBIII MHOXXCCTBEHHBIH CpaBHUTEIbHBIH TecT Tyku. JlaHHbIC
SBJISFOTCS CPSIHUMH + S.€.M. M PEIPE3CHTATHBHBIMHU IS IBYX HE3aBUCHMBIX SKCIICPUMCHTOB.

[0032] Puc. 12 CD8 * T-kneTku, nonyuennsie nociae umvyHusamua MOG + SP, cnermguans,
UX TOJABICHHE OMOCpeaoBaHO mepdopunom, nmpuemHblii meperoc CD122 * CD44 ' Ly49 +
ormensieT EAE, a SP BebiBacT 60j1€¢ TSDKCIIBIN, BOCIIAIUTCIIBHBIA YBEUT CETIATKH, YCM TOJIBKO
nerrreg IRBP. a-g, C57BL / 6] Mbiinu b1 IMMYHHU3UPOBAHbI 3MYJIbCHCH, coaeprkatueit MOG35-
55, CFA u PTX, MOG35-55, CFA, PTX u SP (b), unmu MOG35_s5, CFA, PTX u nentug rpurnma
(e). Knetku cenezenkn u LN Obutn BbIACCHBI V Mble yepe3 10 qHel mocne MMMYyHH3ALUH, a
ki1eTku Obim o6oramensl CD4" win CD8' T-knetkamu umn ATTK FACS. CD4" T-k1eTku y MbIImei,
mmvyHmsupoBaHabix MOG, 6butn momeueHst CTV u coBmecTHO KyabtuBupoBansl ¢ APC y
Mpimei, mmmyrusuposaHeix MOG, B otcytetre (a) wim B npucytctBun CD8' T-knetok oT
MBIIICH TUKOTO TuMa (C) win Meimei, unmmynusuposantbix MOG mmoc SP (b), CFA mmoc PTX
(d), MOG nmoc nerrmua rpurma (€) mmu CD8 * T-knetok ot nepdopun-HokayTHeIX (PENKO)
mpineit, ummyrusuposaaasix MOG mmoc SP (). g, Meuensie CTV CD4 © T-kyieTkH OT MBILICH,
MMMYHHM3HPOBAHHBIX MoG3s-s5, CFA mmoc PTX Geumi coBMeCTHO KyibTuBHpoBansl ¢ CD8 © T-
KIeTKaMH OT Mblmed, mmmyHnsuposanaeix MOG35-55, CFA, PTX mmoc SP B mpucytctBrn
aatutena npotue Qa-1b (10 pg ml-'). h, mewensie CTV CD4 * T-kmeTku OT MBbIIICH,
UMMYHHU3UPOBAHHBIX 0vA329-337 , CFA twmoc PTX 6butn coBMecTHO KyabTuupoBans ¢ CD8 ' T-
KIeTKaMu y MbiueH, nmmyHmsupoBanabix MOG35-55, CFA, PTX mmoc SP. Yepes cempb nHEH
MOCJIC COBMCCTHOHM KYIbTUBHPOBAHUS KJICTKH HPOMBIBATM M OKPAIIMBAIA MOBEPXHOCTHBIMHU
MapkepamMu u aHanmusupoBanu Ha mnpomudepaumo CD4 + T-knerox (paszbasnenue CTV).
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PenpesentaTuBHbIC JaHHBIC B3ATH M3 JBYX HE3aBHCHMBIX 3KcrepuMeHTOB. 1, C57BL/6J Mpimeit
HMMYHH3HPOBAIU mocss-s5, CFA, PTX plus SP (» = 10) u uepes 10 mueit mocae MMMYyHH3ALMN
KJIETKH ceneseHkH u LN Gblau BeIICICHBI, OKpanieHs 1 oboramens! g1 CD8" ™% 3arem FACS
as knetok Ly49" m Ly49-. Otcopruposannsie kietku Ly49" u Ly49- 6bun ananmuposasst (8
MWUIMOHOB KICTOK Ha Mbimb) MbimaM C57BL/6) (n = 5 wmpmmeidt Ha rpymmy) BO BpeMs
nvMyHH3anpy. [Tokazasbl KITMHIMECKHE OalIbl ocie YChIHOBIeHNS 1 nmMyHM3armn. P < 0,0001,
perpeccuoHHbIli aHanu3 ¢ ayctopoHHern ANOVA, 3a KOTOpOH ClaeayeT MOCT-CICLHATBHBIN
MHOKCCTBCHHBIH CpaBHUTEIBbHBIN TecT boH(epponn. [laHHbIC SBIAIOTCSA CpeOHUMH + S.e.m. U
PENpe3eHTaTUBHBIMU IS ABYX HE3aBHCHUMBIX SKCIICPUMEHTOB. j, B HCOOpabOTaHHOM MBIIITHOM
I71a3y JUKOTO THIIA CeTYATKA MOKA3bIBACT HOPMAIbHBIN JAMUHAPHBIN PHCYHOK, H B CTCKIIOBUIHOM
Tee HET JeHKoIuTOB. K, ITocie moakoxHoM nHbeKIpy nerruaHoro anrurcHa IRBP HaGmoxanace
JIMIIB JIeTKAs BocranuTeabHas peakuyst B 40% rma3 ¢ akTHBHPOBAHHOH JICHKOLUTAPHOH MHBa3HEH
CTEKJIOBHIHOIO Tela (KpacHas CTPesKa) M JISTKMM HapyIICHHEM (OTOPELENTOPOB HAPYIKHOTO
SACPHOTO Ccjios ceTdatku (depHas crpenka). 1, [Tocne moakoxuoi nabekimu kak IRBP, tak u SP
Ha0mo1a1ach TSDKEIas BocHaauTenbHas peakims B 80% ri1a3 ¢ akTHBHPOBAHHOM JICHKOLMTAPHOM
WHBAa3WCH CTCKJIOBUAHOTO Tena (KPacHBIE CTPENIKH) M TSDKCIBIM HApPYIICHHEM paboThl
¢otopenenTopos ceTaatku (uepHbie cTpenku). INL, BHyTpenHuit saepusiii cioi; [PL, BHyTpeHHNMI
wiekcudopmusii cnoit; ONL, BremHuit ssaepHbii caoit; OPL, Hapy»xHbIH miekcudopMHbIi CIIOH;
RGC, ranrmmosznsni xietouHsld cinoit cerdatky; PIIO, mnexcudopmueiii cnoi ceruatku. [Lats
mbireii C57BL/6J 6putn o6cnenoBansl 4 kaxkaoro coctossaust. EAU Ot HHIyIMPOBaH, ¥ MBIIIN
ObLIH yCHIIUICHBI Ha 21-# neHp mocie mvMyHu3anmw. MplmuHble ria3a ObUIH 9HYKICHPOBAHBI,
3a()MKCUPOBAHBL, @ 3PAYKOBO-3PUTEIIbHBIC HEPBHBIC OTACIBI OBLTH HUCCIICAOBAHbI TUCTOJIOTHCH. m—
0, C57BL/6J mprneit mmmynruposamu IRBP, CFA u PTX ¢ MJIU 6e3 SP. Knetku cenesenku u LN
OBLITH BBIACICHB y MbIIeH uepes 10 qHel mocae MMMy HU3aIMH, a KIeTKU Obutu oboramensr CD4*
nm CD8" T-knerkamu i APC ¢ momompro FACS. Meuensie CTV CD4 * T-xnetku ot IRBP-
HMMYHH3HPOBAHHBIX MbICH Obiin  coBMecTHO KkympTuBupoBanel ¢ APC  or IRBP-
UMMYHU3MPOBAHHBIX Mbieii v ounmensl CD8 *Ly49 * T-knetkamu (n), CD8 * Ly49 - T-knetkamu
(o) mmu 6e3 CD8 * T-kneTok (m) y Mbimel, mmmyHH3HupoBaHHbX IRBP u SP. Yepes cemb anHei
MOCJIC COBMCCTHOW KYJIBTHBHPOBAHHMS KJICTKH NPOMBIBAIM H OKPAIIHBAIA MOBCPXHOCTHBIMH
Mapkepamu 1 ananusuposanu Ha CD4" TIponudepamms T-KieTok.
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[0033] Puc. 13 Tpauckpurmonnoe npodumuposanue k1etok Ly49" u Ly49-. Mbnmeit C57BL/6J
mmmyHmzupoBanu SP, CFA u PTX (n = 3). Knetku cenesenku u LN Obin BbiAeCHBI y Mbitneit D10
u o6orawenst gt CD8' T-knetok ¢ momomsto FACS u copruposku ast knetok Ly49- u Ly49”, ¢
nocneayromum  oobemubM  aHamm3oM  PHK-seq. a, Temmosas kapra auddepenimanbHO
skcmpeccupoBaHHeix reHOB  (log  2- mpeoOpa3soBaHHOS WM3MCHCHHE CKIAAKH > 2 H
ckoppektuposanHas P < 0,005) B Ly49 '/Ly49"” O6pasust PHK-cex. CTonbipl nokasbiBarOT
o0pasmpl, a CTPOKH M CTONOIBI VIOPSIOYCHBI Ha OCHOBE HEPAPXUUCCKOH KIACTCPH3ALMM.
HopmanmzoBaHHble 3HAUCHHS SKCIPECCHM TI'CHOB LCHTPHPYIOTCS A KAKIOrO ICHA IyTeM
BBIYUTAHUS CPEAHETO 3HAYCHHSA BCeX 0OPAa3LOB M3 KAKAOro 3HadcHUS obpasua (2-3 Mblmu B
rpymne). b, Ananmz o0orameHuss TeHHOH OHTOJOTHH Ju((epeHIMATEHO SKCIPECCHPOBAHHBIX
reHOB (0g 2- mpeoOpa3oBaHHOS M3MCHEHHE CKIIQAKH > 2 U IBYXXBOCThIH benmkamunn-Xoxoepr,
ckoppextuposannsii P < 0,005 ot DESeq2) mexay obpasuamu Ly49" u Ly49"” PHK-seq. Ocb y
npeacTaBsieT coboi Torn-30 OOOTAICHHBIX T€HHBIX OHTOJIOTHH (T€HBI M3 TCHHBIX OHTOJIOTHI,
BBI/ICJICHHBIC 3C¢JICHBIM LIBETOM, IPUBEACHBI B TOTIOJTHUTEIIBHOM Ta0muIe 6). 3Ha4eHHE OCH X — 3TO
JOJI1 TCHOB B 3TOW OHTOJIOTHH, KOTOphIC Au(depeHImanbHo sKcnpeccupyores. Liser Touku
MPEACTABIACT COOOH 3HAaUCHHWE OOOTAINCHHS TCHHOW OHTONOTHMH (TOUHBIH TecT OXHOXBOCTOTO
Gurepa), a pa3Mep TOUKH MPEACTABIBICT COO0H KOMMYSCTBO AU PEPEHIIMATBHO SKCIIPSCCHPYEMBIX
reHoB. I'padux Obin caeman ¢ momompro makera R ‘clusterProfiler. ¢, I'padux Bynkana,
TPEACTAB/IOIMI PA3IMIKs B SKCTIPECCUU TEHOB Mexay obpasuavu Ly49" u Ly49- (3 mpimm B
rpynne). Kaxnas Touka — 3710 ren. Ciiucok reHoB, crnierupuaecku sxcnpeccupyemsix B CD4' T-
PETryJIITOPHBIX KJIETKAaX25, OKPAaIICH B KPaCHBIH I[BET, €CIIM OHHU 3KCIIPECCUPYIOTC Kak B o6pa3max
MOG, tax u B o6pazuax SP RNA-seq, u 3eneHsIii, ecnu HeT. ['Opr3oHTaNBHAS NYHKTHPHAS THHUSL
BeIMONHCHA B -10g10(0.05), a OBC BEPTHUKATBHBIC NYHKTHPHBIC JHHHHM MPSACTABISAIOT COOOH
cruboBoe m3MeHeHHE logx(2). ['eHBl ¢ OTpHUIATCIBHBIM H3MECHCHHCM CKIAIKA BBICOKO
SKCOPECCUPYIOTCA B KieTkax Ly49".

[0034] Pucynok 14. 3nauntenpHoe knoHanbHOe pacmmpenre CD8' T-KI€TOK y HaIMeHTOB ¢
HegasHO HauaBuMcs MS. a—c, BMC u3 3noposbix kouTponeHbIX rpyrm (HC) (n = 4) u nauueHTos
¢ PC (» = 18) ObLu okparieHsl U MPOaHATH3UPOBAHEL C TIOMOLIBIO MPOTOYHON LIUTOMECTPHHU TS
onpeaenenus 4actotel T-knetok. ITokazana wactora CD4' (a), CD8' (b) u v0 * (¢) T-kneTok.
JlanHble SBAMOTCA cpeanumu + s.e.m. d, e, CamoHaBeaeHme Mosra u akTuBHpoBanHbie (CD49d *
CD29 " HLA-DR " CD38 ") CD8 " T-knetku Obutm oTcoptupoBansl u3 NBMC 310poBBIX
KOHTpOJIbHBIX Ipymil (d) 1 HegaBHO AuarHocTHpoBaHHBIX marpeHTos ¢ PC (¢). Kietku noaseprivcek
OJHOKJICTOUYHOMY mapHoMy cekBeHuposanmio TCR. Kpyroeeie muarpammel, H300pakaromiye
kioHanpHoe pacumperne CD8' T-kmeTok cpeam 340pOBBIX KOHTPOJbHBIX rpymm (7 = 10) u
namieHToB ¢ PC (n = 18). KonmuecTBo sueek ¢ yCICIHO MACHTU()HIMPOBAHHOM LIETIOUKOH [
MOKAa3aHO HaJ Kpyroeod auarpammoil. [ xaxnoro knona TCR, skcmpeccupyeMoro JByMs WA
Oonee KieTKaMu (KJIOHAJIPHO PACIIUPCHHBIMHU), a0COMFIOTHOE YHCIO KIICTOK, SKCHPESCCHPYIOLIHX
3TOT KIOH (>=2, >= 5, >= 10, >= 20 u>= 50), moka3aHO OTIACIILHBIM [[BCTHBIM CCUCHHUCM.
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[0035] Puc. 15 Penepryap TCR M03roBeix caMoHaBoasmuxcst aktuBuposanueix CD4 * T-kiaeTok
V THAIHCHTOB C HeJaBHO HadaBuMcs MS. a, b, caMOHaBeACHHEM MO3ra M aKTHBHPOBAHHBIM
(CD49d " CD29 "HLA-DR * CD38 *) CD4 " T-knetku 6bitu otcoptupoBanst oT NPMC 310poBbix
KOHTPONBHBIX Tpymm (a) U manueHTOB ¢ HexaBHO HauasmmmMcs PC (b). Knetku moasepriuce
OJHOKJICTOYHOMY mapHoMy cekBeHuposanmio TCR. Kpyroeele muarpammel, m3o0pakarormye
knoHanbHOe pacumpenne CD4" T-kneTok cpeau 3J0pOBBIX KOHTPONBHBIX Tpymm (7 = 10) u
namueHToB ¢ PC (n = 18). KommuecTBo sgeek ¢ yCmemHO WACHTU(HIMPOBAHHOW IEMIOYKOH 3
MOKa3aHO HaJ Kpyroeod muarpammoit. [ xaxaoro knona TCR, skcmpeccupyeMoro aByms Wix
bonee KIeTkaMH (KJIOHAJIPHO PACIIHPCHHBIMHU), a0COMIOTHOE YHCIO KIIETOK, SKCHPECCHPYIOLIHX
3TOT KJIOH (>= 2, >= 5, >= 10, >= 20 u >= 50), nmoka3zaHoO OTAC/IbHBIM I[BETHBIM CCUCHHCM.

[0036] Pyc. 16 Pemepryap TCR aktuBupoBaHHBIX MO3roM YO ' T-KJIETOK Y TNALMEHTOB C HEAABHO
HauaBumMmcs MS. a, b, camoHaBeaeHueM Mo3ra v aktuBupoBanubiMu (CD49d * CD29 " HLA-DR *
CD38 ') 0 " T-xnetku ObUM OJHOKICTOYHBIMH, OTCOPTHpOBaHHbIMH OT PBMCs 310poBBIX
KOHTPONBHBIX Tpymm (a) U manueHToB ¢ HexasHO HauasmmmMcs PC (b). Knetku moasepriuce
OJHOKJICTOYHOMY TmapHoMy cekBeHupoBanmio TCR. Kpyroeeie muarpammel, H300pakaroriue
KJIOHAIbHOE paciuupenue VO © T-KIeTOK Cpeau 310pOBBIX KOHTPOIBHBIX TPYIINT U MarueHTos ¢ PC.
KonmuecTBo sgeex ¢ yCHEINHO MACHTH(MIMPOBAHHOM ICTIOUKOH O MOKAa3aHO HAax KPYroBOH
mumarpammoit. [l kakmoro kioHa TCR, skcmpeccupyemoro apymst wid 6oiee KICTKAMU
(KJTOHATIBHO PACIIMPCHHBIMHU), a0COFOTHOE YHCIIO KICTOK, SKCIPECCUPYIOIINX 3TOT KIOH (>= 2, >=
5, >= 10, >= 20 u >= 50), noka3aHO OTACIAbHBIM LBETHBIM CCUCHHEM. M3 OXHOKIETOYHBIX
otcoprupoBanHbix YO " T-ki1eTok TpaHnckpurtsl oppanssix perentopos (ROR), csasannsie ¢ RAR,
AMILTA(PUITHPOBAITH C TIOMOIIBIO TCH-CIICHIA(HUCCKUX PAHMEPOB U CCKBEHUPOBAIH OJHOBPSMCHHO
¢ nenoukamu ¥ u 0. ¢, Kommaectso ¥6 * T-KIeTOK, MONOKHUTEIbHBIX M1 Tpanckpunta RORC,
MOKa3aHO CPEaU 3A0POBBIX KOHTPOIbHBIX rpymil (7 = 10) u maumenros ¢ PC (n = 18). * P =0,0301,
MAPHBIH t-TeCT. JJaHHBIC SBISFOTCS CPSIHUMH + S.¢.m.

[0037] Puc. 17 Yactora KIR+ CD8+ T-xietox mpu ayTOMMMYHHBIX 3a00TICBaHHUSIX
4yesioBeKa. a, PerpescHTaTHBHBIC KOHTYpHBIC rpaduku (CieBa) U CBOJHAsS TUCTOrpaMma (CIipaBa),
nokassiBaropie actoty KIR+ CD8+ T-kierok (CD3 + CDS56-) B mepudepuueckoil KpoBU
3m0poBbix KOHTPObHBIX Tpynn (HC, N = 16) u nampeHToB ¢ cucteMHOM KpacHOH Boaankoii (CKB,
N = 22), paccesHupiM ciiieposom (MS, N = 10) wm wemmakuern (CeD, N = 14),
MIPOAHATM3UPOBAHHBIE C TOMOIIBIO MpoTogHOU rromeTpun. Knetku KIR+ 6b1mi o6Hapy»keHsr PE-
KoHblOorupoBaHHbiMu aHtutTenamMu nporuB KIR2DL1 (xmon #143211), KIR2DL2/L3 (Dx27),
KIR2DLS (UP-R1), KIR3DL1 (Dx9) u KIR3DL2 (xnon#539304). *P<0,05, ogHOCTOPOHHAA
ANOVA, cxoppektupoBaHHas [l MHOTOKpaTHbIX cpaBHeHH.b, Koppemsusa Mexxay dactoton
KIR+ CD8+ T-kietok u ayroummynssix CD4+ T-kerox (CD45RA-, CD62L-, PD-14+, CXCR3+,
CD39+, CD38+, CD127-, CD25low, CD161+ u ICOS+ CD4+ T-kj1eTOK) B KPOBH MAILUECHTOB C
CKB (N=11). R2=0,8479, P =0,0002*** ¢, [Toxasana sxcapeccust Tpanckpuntos KIR (KIR3DLI,
KIR2DL3 v KIR2DL2) 8 CD8+ T-xneTkax W3 KOHTPOJIBHBIX 3[0POBBIX TMOYCK MO CPABHCHHUIO C
noukamu Hepura CKB. d, Oxcmpeccus tpanckpunros KIR (KIR3DLI, KIR2DIL3 w KIR2DL2) B
cunoBranbHeix CD8+ T-knetkax u skcmpeccus FOXP3 B cuHoBHanmbHBIX CD4+ T-knetkax ot
pesmarounnoro aptputa (PA) u octeoaptpura (OA) nokasaHsl.
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[0038] Puc. 18 Onumunaums rimaaus-cricipduaeckux CD4+ T-kIeTOK ¢ MOMOIIBEO
KIR+ CD8+ T-knetok. a, OxcniepuMeHTanbHas cxeMa. b, Penpe3eHTaTHBHBIC KOHTYPHBIC IPa( Ky,
MOKa3bIBaroLHe CBsa3piBaHue TeTpaMepos 715 CD4+ T-knetok mocie 0o0OraimieHUs! KOJOHKaMU
MACS wu cBomka kojmuectBa riauaguH-creippuaeckux CD4+ T-kiaeTox (CBsA3bIBaHHE C
tetpamepamu HLA-DQ2.5 B kommiekce ¢ nentuaaMu riuaguaa) Ha | muwmnon CD4+ T-knetok
Ha 6-#1 menp (N=5). *P<0.05, **P<0.01, Tect ®puamana CKOPPEKTHPOBAH A1 MHOTOKPATHBIX
cpaBHeHMI.C, PenpeseHTaTBHBIC KOHTYpHBIC IpaduKH W OOOOIICHHBIN TOYCUHBIH TIpadux,
oTo0pakaromui cBsa3biBaHue Annexin V INTHaauH-CHCIH(UICCKHUX (TeTpaMepP-TIOI0KHUTEIbHBIX)
CD4+ T-xnmeTox W3 KynbTypsl, coOpanHod Ha 3-i nenp. **P<0.01, ogmoctoponnst ANOVA
CKOPPEKTHPOBAHA AT HECKOJIBKHX CPABHCHUIL

[0039] Puc. 19 Yeenmuenue KIR+CD8+ T-knetok y maumenros ¢ COVID-19. a, YactoTa
aytoummyHHBIX CD4+ T-knetox (CD45RA-, CD62L-, PD-1+, CXCR3+, CD39+, CD38+, CD127-
, CD25low, CD161+ u ICOS+ CD4+ T-xnetkn) y 330poBbIX B3pocibix (N=18) nmpoTus nanueHTOB
¢ COVID-19 (N=54) (cnesa, *P<0,05, nenapusiii T-TecT) 1 y 310poBBIX B3pocbix mpotus COVID-
19 marmenToB ¢ nerkumu (N=23), ymepenusivu (N=17) nnmu tsoxeasivu (N=13) 3aboneBaHusMu
(compaBa, *P<0.05, **P<0.01, ****P<0.0001, ognoctopornsit ANOVA cxoppexTupoBaHa AIs
MHOTOKPATHBIX CpaBHCHHI). b, PemnpeseHTaTHBHBIC KOHTYpHBIC rpadukd u 0OOOLICHHBIC
JMarpaMMbl paccestHus, nokaseiBatrornue nporeHT kietok KIR+ B CD8+ T-kmetkax u3 KpoBu
3MOPOBBIX KOHTPOJbHBIX Tpymm u mamueHToB ¢ COVID-19 ¢ pa3smudaHO¥M CTCIICHBIO TSKECTH
3aboneBanms. ciaesa:  F*¥*P<(0.001, wemapmeii T-tect, cmpasa: *P<0.05, ***P<0.001,
#kx%P<0.0001, ommoctoponmsis ANOVA ¢ mnompaBkOH Ha MHOTOKPaTHBIE CPaBHCHUS.C,
Koppemsaums mexay wactoroit KIR+ CD8+ T-kietok u ayrommmynsbsix CD4+ T-k1eTok B KpOBH
narmenToB ¢ COVID-19 (N=54). r = 0,2811, P = 0,0377 *. d, Yacrora ayroummyHHbIXx CD4+ T-
kiaetok, KIR+CD8+ T-knerku u CD4+ Treg (CD25hi CD127low ) B xposu narmentos ¢ COVID-
19 ¢ Backymurom mmm 6e3 Hero. *P<0.05, ****P<(.0001, HemapHBIH T-TCCT. €, DKCIPECCHS
tpanckpurrroB KIR (KIR3DLI, KIR3DL2, KIR2DL3 v KIR2DL1) 8 CD8+ T-kieTKax U3 )KUAKOCTH
OPOHX0ATBBEOIPHOTO MPOMBIBAHKUS 3AOPOBEIX KOHTPOJBbHEIX rpymm 1 manueHtos ¢ COVID-19 ¢
VYMEPCHHBIM HJIH TSDKSITBIM 3a00ICBaHHUCM.

[0040] Puc. 20 Onnoknerounsiii PHK-cex anammz KIR+ CD8+ T-kneTok B KpoBH. a-b,
Oxuoxnerounsiit ananu3 PHK-cex 06mpx CD8+ T-knetok u3 kposu 310poBbixX cyOrekToB (N=10),
MAIUCHTOB C paccestHHbIM CKiaepo3oM (N=6) u marpieaToB ¢ COVID-19 (N=25) no 10-kpartHoii
renomuke. a, UMAP rpadux 8 cyOmomyssimid, HUACHTU(UIIMPOBAHHBIX HEKOHTPOIUPYSMOM
KJIACTCPU3AIMCH Ha OCHOBE YKCIIPECCHH MAPKEPHBIX TCHOB B KK I0M Kiactepe. b, rpaduxu UMAP,
nokaseiBaompe  pacmpeaencHue  T-kierok  KIR+CD8+  (skcmpeccHpyrOmEX — TPaHCKPHIITHL
KIR3DLI, KIR3DL2, KIR2DIL1 v KIR2DI.3) u T-xnetox KIR-CD8+ 0T 310pOBBIX KOHTPOJIBHBIX
rpyrn (HC), naumenros ¢ PC u marmentoB ¢ COVID-19. c-e, KIR+ CD8+ T-knetku B KpoBu
3a0poBbix KoHTPOJbHEIX rpymil (N=10) u natmentos ¢ PC (N=2), CKB (N=6) u CeD (N=5) Obiu
orcoptupoBanel 1o oxHokieTtouHoH PHK-cex ¢ wmcmonezoBanmem mportokona Smart-seq2 u
MPOaHAIM3UPOBaHbI ¢ HCTodb3oBaHMEeM maketa R 'Seurat’. ¢, rpaduxun UMAP, mokassiBaromiye
KIR+ CD8+ T-knetku, pazaencHHbIC Ha 6 KJIacTepoB (BEPXHUE) U PACTIPEACIICHHC PACIINPEHHBIX
(>2 wmetok, skcmpeccupyromux oguH U T1or ke TCR) u  HepacummpeHHbIX (KICTKH,
sxcnpeccupyromue yaukanbueii TCR) kmetok (mmwxaume). d, mokazanet UMAP-rpaduku KIR+



15

CD8+ T-xnerox m3 MS, SLE, CeD u HC, ¢ pacmmpeHHBIMH U HEpacIIMPECHHBIMU KICTKAMH,
AHHOTHPOBAHHBIMH PAa3NTUYHBIMU LIBETAMH (PaCIIMPCHHBIN: KPacHbBIH, HEPaCIIMPCHHBIA: CHHHU,
apyrue 3a00j1eBaHus. Cephii). ¢, Temmonas kapTa, MOKa3bIBAOINAS YKCTpecchio 10 TydInmx reHos,
nudepeHIIaTBEHO SKCIPECCUPYEMBIX B KXKIOM KIACTEPE, C KATCTOPHSIMU KaXKIOU IPYIIIIBI [CHOB,
apHoTHpoBaHHbIMH cneBa. f, Ilpencrasnenme pomm KIR+CD8+ T-xmetox B ayTOMMMYHHBIX
pacctpoiictBax u uHpekipax: KIR+CD8+ T-knetku mogasmsror matoreHHeie CD4+ T-xmetky,
BO3HMKAIOIIE B PE3y/IbTaTe CAaMOPEAKTHMBHOCTH IPH ayTOMMMYHHBIX pacCTpPOMCTBAX WIH
MEPEKPECTHOM PEaKTUBHOCTH K ayTOAHTHICHAM MPH MH(EKLIHOHHBIX 3a00ICBAHUAX TOCPEACTBOM
WX IUTOJIUTHIECKOM aKTUBHOCTH.

[TOAPOBHOE OIMMCAHUE BAPUAHTOB OCVILECTBJIEHU S

[0041] IIpexkae weM OIMUCHIBaTH HACTOSIIME CIOCOOBI, CIICAYET IMOHMMATh, YTO JaHHOC
M300pETCHNE HE OTPAHMYMBACTCS KOHKPETHBIMHU OIMHUCAHHBIMH CIIOCOOAMHU, TIOCKOJIBKY TaKOBBIC,
KOHCYHO, MOTYT BapbHPOBAThCA. TaKOKe CACAYCT MOHMMATh, YTO TCPMHUHOJIOTHS, HCIIOIb3YeMast
3[€Ch, MPETHA3HAYCHA TOJBKO ISl OMMCAHMS KOHKPCTHBIX BAPHUAHTOB OCYINCCTBICHMS U HE
IpeIHA3HAYCHA AJIS1 OTPAHUICHHMS, IIOCKOIBKY 00BEM HACTOSIIErO M300peTeHUs Oy AeT OTpaHHICH
TOJIBKO TIpHIaracMoi (popmyioit H300peTCHHUS.

[0042] Tam, rme mnpeaycMOTpeH [uamasoH 3HAUCHHM, IOJAPA3yMEBACTCS, YTO KaXJ0e
IPOMEKYTOYHOE 3HAYCHHUE, O JCCATOH YaCTH € IUHHULIBI HIDKHETO IIPEeAeIIa, €CIIM KOHTEKCT SIBHO HE
JUKTYET HMHOC, MEXKAY BEPXHHM M HIDKHAM TMPEICIIOM 3TOr0 JAMANa30Ha M JIOOBIM JPYrUM
VKa3aHHbIM FIH NPOMEIKYTOYHBIM 3HAYCHHEM B 3TOM VKA3aHHOM [HAIa30HE, OXBATHIBACTCA
n3obOpereHreM. BepxHuii W HIDKHHMH TPEeAeibl STUX MCHBIIMX JUANA30HOB MOTYT HE3aBHCHMO
BKJIFOUATHCSA B MEHBINHE AMAIA30HBI C YIETOM JIFOOOTrO CIEIMATBHO HCKIFOUYCHHOTO Tpeaeia B
yKa3aHHOM JuanazoHe. Kak ucrmosp3yeres 34ech U B priaracMoi opmyiie m3o0peTeHus, (JOpMBI
equHCTBeHHOro umciaa "a", "u" m "the" BKIOWAIOT CCHUIKM HAa MHOMKECTBCHHOE YMCIIO, €CIIH
KOHTCKCT ABHO HC JUKTYCT HHOC.

[0043] Ecnu He onpeaeneHo HHOE, BCE TCXHUUCCKUC H HAYYIHBIC TCPMUHBI, HCIIOTB3YEMBIC 3/ICCh,
HUMCIOT TO JKE 3HAYCHHC, KOTOPOE OOBIYHO MOHHUMACTCS CICLMAIUCTOM B OONACTH, K KOTOPOH
OTHOCUTCA JaHHOe m300peTeHHe. XOTid moOble CHOCOOBI M MaTepHANbl, AaHAJOTMYHBIC WIH
9KBUBAJICHTHBIC OIMMCAHHBIM 34CCHh, TAKXKC MOIYT OBITh MCIIOJIB30BAHBI HA MNPAKTUKC WIN IIPU
HUCITBITAHHUH HACTOAIICTO I/1306peTeHI/IH, B HACTOALICC BPCMA OIMCAHBI IPCATIOUYTUTCIIBHBIC CIIOCOOBI
" MaTCpHUaIblL. Bce ny6nm<aum/1, YIOOMAHYTBIC B HACTOALICM JOKYMCHTC, BKIIFOYUCHBI B HaCTOHH.II/H\/'I
JAOKYMCHT IYTCM CCBUIKH 1A PACKPBITUA U ONHUCAHUA MCTOAOB I/I/I/IJ'II/I MaTCpHUaIoB, B CBIA3U C
KOTOPBIMHU I[IUTHPYIOTCS My OTHKAIH.

[0044] [TyOmukarmmm, oO6CyKAaeMbIC 34CCh, NPCAOCTABIIFOTCS HCKIOYUTCIBHO IS HX
PACKPBITHA A0 AATH IOAAYH HACTOAIICH 3asBKU. HUYTO B HACTOSIIEM TOKYMCHTE HE JOJKHO OBITh
HCTOJIKOBAHO KaK MPU3HAHKE TOTO, YTO HACTOSIIICE M300PETCHHE HE NMEET NPaBa MPEALICCTBOBATh
TaKOH MyONMHUKALNY B CHITY IPEAMICCTBYIOIICTO H300peTeHus. Kpome Toro, mpe oCcTaBICHHBIC JATh
Hy6J’II/IKaLII/II/I MOryT OTIMYaTbCAa OT Cl)aKTI/I‘IeCKI/IX AaaTt ny6nn1<au1/n/1, KOTOPBIC, BO3MOXKHO,
noTpeOyeTcsl He3aBUCHUMO MOATBCPANUTE.
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[0045] OO6mue MeTompl MOJCKYISPHOM M KICTOYHOW OHOXMMHHM MOMKHO HAWTH B TaKUX
CTAHIAPTHBEIX yucOHMKAX, Kak MoekyiapHoe kioHuposaHue: JlaGopaTopHOoe pyKOBOACTBO, 3-C
m3a. (Cam6Opyk u ap., Harbor Laboratory Press 2001); Kpatkue mpoTOKOJBI MO MOJCKYIISIPHOM
ouonoruw, 4-¢ w31, (Ausubel u xp. pexa., xon Yaiinu u ceiHOBbs 1999); benkosrie metoas! (bomiar
u ap., Jbxon Yaiima u cetHOBBs 1996); HeBupycHbie BeKTOpEI 4715 reHHOM Teparmu (Baruvep u ap.
pen., Akagemudeckas npecca 1999); Bupycusie Bexrops! (Kaplift & Loewy pen., Akagemuaeckas
mpecca 1995); Pykosoactso no Metogam ummyHojoruu (o pea. U. Jledrosuma, Academic Press
1997); n Kynerypa knetok u tkaHed: JlaGoparopreie mpouexypsl B OuotexHonoruu (Doyle &
Griffiths, John Wiley & Sons 1998). Pearentsi, BEKTOPBI A1 KIOHHUPOBAHUS W HAOOPHI AJIS
TCHCTUYECKUX MAHMIYJLILMN, YVIIOMSHYTBIE B 3TOM PACKPBITHH, JOCTYIHBI Y KOMMEPYECKHX
MOCTABIIHKOB, TakuX Kak Bio-Rad, Stratagene, Invitrogen, Sigma-Aldrich u ClonTech.

[0046] Hacrosmmue wn3o0pereHus ObUIM ONMHCAaHBI B TEPMHMHAX KOHKPETHBIX BapHUaHTOB
OCYIIECTBJICHI, HAWICHHBIX MM IPEIJIOKSHHBIX HACTOAIIMM HM300peTaTeIeM ISl BKIFOYCHHUA
MPEANOYTHTEIPHBIX PEXXUMOB IS NMPAKTHICCKON peanuzarmu nzobpereHms. CrenpanuctaMm B
JaHHOM o6iacTy OyJeT MOHATHO, YTO B CBETE HACTOSIIECIO PACKPBITHS B KOHKPETHBIC IPUMEPHI
BOIUIOIICHUH MOTYT OBITh BHCCEHBI MHOTOUHCIICHHBIC MOAU(PHKALIK U M3MECHCHHS, HE BBIXOS 3a
paMKH mpexmonaraeMoro oorema nzo0pereHMs. Bcee Takue M3MEHEHMS NpEIHA3HAYCHBI JUIT
BKJIIOUCHHUS B 00BEM MpHIaraeMou (opMysel H300peTeHUS.

[0047] [pennoeHbl KOMMO3HLIMM M CHOCOOBI, KOTOPBIC OTHOCATCS K XapaKTCPHUCTHKE,
HCIIONIB30BAHHIO U MAHUITYJIMPOBAHUIO aHTUreHcnenuduaaeivy, orpanmaerabiva MHC xmacca 1,
CD8+ perymaropusivu T-kneTkamMu.

[0048] PaccmarpuBaembie METOABI MOTYT OBITB HCIOJIB30BaHBI B MPO(HIAKTHUCCKUX HIN
TCPAIICBTHYCCKUX LE/IX.  MCmome3yeMelii 34eCh TCPMHH "JIEUeHHE" HCIOMB3YETCS TSI
0003HAYCHHUS KaK MPO(UIAKTHKH PSLIUIUBOB, TAK U JICUCHUS PAHEC CYIICCTBOBABIINX COCTOSHH.
Hampumep, npodumaktika ayTOMMMYHHOTO 3a00JCBaHHS MOKET OBITh JOCTHTHYTA IIyTEM
BBCACHIMS arcHTa 10 pa3BuThs peupausa. "JleueHue", HCHONB3yeMOe 34eCh, OXBATHIBACT OO0C
JcucHue 3a00JCBaHMS Y MIICKOIHMTAIOLICIO, B YACTHOCTH Yy 4YEJIOBCKAa, W BKIIEOUYAacT. (a)
MPEIOTBPALLCHNAC BOSHUKHOBEHHS 3a00ICBAHMS HUIH CUMIITOMA Y CYOBCKTA, KOTOPBIH MOXKET OBITh
MPEIPACTIONONKCH K 3a00JICBaHHIO HIIH CUMIITOMY, HO CLIC HE AHATHOCTHUPOBAH KaK MMCIOLINH €ro;
(6) mogaeacHUE CUMITTOM OOJIC3HH, T.€. OCTAHOBKA €TO PA3BUTHS, WIH (C) OONCIICHHE CUMITTOMA
Oone3Hy, T.€. BBI3BIBAHHC perpecca OonesHn win cuMiToma. OcoOblli HHTEPEC MPEACTABISICT
JICUCHHE TPOJOIDKAIOIIETOCS 3a00IeBaHUs, MPU KOTOPOM JICUCHUC CTAOMIH3UPYST WIH YIYILIACT
KIINHUYCCKHUC CUMITTOMBI IMIAITUCHTA.

[0049] "MHrubuposanue” BOZHHKHOBCHHS pAcCTPOMCTBA O3HA4YaeT JHOO YMCHBIICHHC
BCPOSITHOCTH BO3HHKHOBCHMSI PAacCTPOMCTBA, AMOO MOJHOE MNPEAOTBPALICHHE BO3HHUKHOBCHUS
paccTpoiicTBa. YMEHBIICHUC TSHKSCTU PELMANBA JODKHO O3HAYATh, YTO KIIMHUYCCKUC MPU3HAKH,
CBA3AHHBIC C PCHUAWBOM, MCHCC BBIPAXKCHBI IIPU HAIWYHUK TCPANMU, YCM IIPU HCICUCHHOM
3aboneBannn. Kak ucnone3yeTcs 34ech, HAYaI0 MOXKET OTHOCUTBCS K PELMAMBY Y MALUCHTA, V
KOTOPOTO TMPOJOIDKACTCS PELUAUBHpPYIOLICe peMurThpyromee 3abonesanve.  CrocoOel 1o
M300pPETEHUIO MOTYT OBITh KOHKPETHO TIPHUMEHECHBI K IAIEHTaM, Yy KOTOPBIX OBLIO
JUAaCHOCTHPOBAHO BOCHAJIMTEIbHOC 3a0ONCBaHME, BKIIOYAs, HANPUMEpP, AayTOMMMYHHOC
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3abonepanme. JleueHnne MoskeT OBITH HANpaBICHO HA JICUYCHHWE WM YMEHBIICHHE TSDKECTH
PELUIUBOB, KOTOPBIC SABILIFOTCS OOOCTPEHHEM PAHEEe CYIIECTBOBABIIETO COCTOSHUA.

[0050] "JluarHocTHKa", Kak HCHOJB3YETCS 37eCh, OOBIYHO BKIHOYACT  OMNPCAC/ICHHE
BOCIIPHMMYHUBOCTH CYOBEKTa K 3a00IEBAHHIO HITH PACCTPOMCTBY, OMPEACICHHE TOTO, CTPAIACT I
CyOBCKT B HACTOSINCCE BPEeMs 3a00JICBAHICM HITH PACCTPOICTBOM, IPOTHO3 CYOBEKTA, MOPAKCHHOTO
3a00meBaHUEM WM PACCTPOUCTBOM (HampuMep, HACHTH(HUKALIS COCTOSHUM 3a00IeBaHMs, CTaIUN
3a00MeBaHNS WM YYBCTBUTCIBHOCTH K OOJIC3HM K TEpamyHd) W HCIONB30BAHHE TCPaMETPHU
(HanpyMep, MOHUTOPHUHT COCTOSIHIL CyOBEKTa s pefocTaBIeHU nHPopMarun 06 3 dexte mim
3()(p)CKTUBHOCTH TCPATIHH).

[0051] Tepmun "Owonormueckmii oOpasen” OXBAaTBIBACT PA3IUYHBIC TUIBI  OOPA3LIOB,
MONTYYCHHBIX W3 OPraHu3Ma, M MOXCET OBbITh HCIOJBb30BAH B JUATHOCTHYECKOM MU
MOHHTOPHHIOBOM aHAJIN3E. T€PMHUH OXBaThIBACT KPOBb, CIIMHHOMO3TOBYIO JKHUIKOCTh T'OJIOBHOTO
MO3ra ¥ Apyrue Kuakue obpasisl OHONMOTHMYIECKOro MPOUCXOXKACHMS, 00pa3Ibl TBEPABIX TKAHCH,
Takue Kak oOpaszern A1 OHOICHH WIN KyJIbTYPhI TKAHSH WM KICTKH, HOJYUYCHHBIC M3 HHX, U HUX
MOTOMCTBO. TEpMHH OXBaTHIBAET 0OpPA3IIBL, C KOTOPHIMH KaKMM-THO0 00pa3oM MaHMITYIHPOBAIN
MOCC WX TMOAYYCHHS, HampuMep, IyTeM oOpabOTKH pearcHTaMH, COMIOOWIH3AIMHA WIH
00oraIeHus ONpPEACICHHPIMU KOMIIOHEHTaMH. 1EGpMHMH OXBATBIBACT KIMHHYECKUH oOpasew, a
TAOKe BKIIOYACT KICTKU B KYJIBTYPE KIETOK, CYIICPHATAHTHI KJIETOK, JIN3ATHI KJIETOK, CHIBOPOTKY,
I1a3My, OHOJIOTHYECKUE X KUAKOCTH U 00Pa3Ibl TKAaHEH.

[0052] Tepmuner "ungusuayym", "cyObekt', "X03suH" ¥ "MaUMEHT' WCTIONB3YIOTCA 31CCh
B3aUMO3aMEHACMO 1 OTHOCSITCS K JIFOOOMY CYOBEKTY MIICKOITUTAIOIIETO, [Tl KOTOPOTO JKEIATEIbHBI
JUArHOCTHKA, JICUCHUC WITH TSPAITHS, HATPUME], JIFOIH, HCUCIOBEUCCKHE MMPUMATHI, MBILIH, KPBICHL,
MOPCKasi CBUHKA, KPOJIMK H T.1.

[0053] Tepmun "acenm”, ucnonv3yemoiil 30ech, GKOUAEM H0D0E BeleCMB0, MOIEKYY, NEMEHM,
coedunenue, CYyuHoCcmos unu ux komounayuio. OH 6Kmouaem, HO He OZPAHUHUBACTNCS, HANPUMED,
DeiKOM, ONUCONENMUOOM, MANOT OPLAHUYECKOU MONEKYIOH, NOIUCAXAPUOOM, NOJUHYKIEOMUOOM U
MOMY NOOOOHBIM.  DMO MONCem OblMb HAMYPATLHLIEL NPOOYKIM, CUHMEMUYECKOe COeOUHEHUe,
Xumuseckoe coeourenue un KOMOunayus osyx uau Oonee eewgecms. Ecau we yxazano umoe,
mepmurvl “acenm”, “eegecmeo” u “‘coeOuneHue’ MO2YM UCNONB30BAMDBCS G3AUMO3AMEHSIEMO.

[0054] "Tloaxoasinue yCca0Bus" AOKHBI HIMCTh 3HAUCHHE, 3aBUCAIICE OT KOHTCKCTA, B KOTOPOM
HCTIOB3YETCS STOT TePMHH. T0O €CTh, KOTIa HCIOJIB3YETCS B CBSI3H C AHTUTCIIOM, TCPMHUH JOKCH
O3HAYaTh VYCJIOBHS, KOTOPBHIC TMO3BOJSIFOT AHTHTCNY CBS3BIBATBCS C COOTBETCTBYIOLIMM €MV
aHTHreHOM. [IpH MCTONIB30BaHMM B CBS3H C KOHTAKTOM arcHTa C SMEUKOM 3TOT TCPMUH O3HAYACT
VCIIOBHS, KOTOPBIC TIO3BOJISIFOT ar¢HTY, CLIOCOOHOMY CAENATh 3TO, BXOAUTD B SUCHKY W BEITIONHATH
¢¢ mNpeaHa3HaYCHHYIO (YHKUMIO. B OJHOM BapHaHTEe OCYINECTBIACHUS TCPMHH 'MOIXOIAIINC
yCnoBus", UCTIONB3YEMBIH 3/1€Ch, O3HAYACT (DU3HOIOTMIECKUC YCIOBHSL,
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[0055] “CyObekT” WM “TAIMEHT B KOHTCKCTS HACTOSIIHX YYCHHH, KaK MPABUIIO, SIBIISCTCS
MJICKOIIMTAOMMM.  MJICKONUTAIOINE, OTJAMYHBIC OT MOACH, MOTYT OBITh NPEHMYIICCTBEHHO
WCTIONIB30BAHEl B KadeCTBE OOBEKTOB, IMPEACTABILIOIINX MOJEIN BOCMAICHHUA HA JKUBOTHBIX.
CyOBeKT MOKET OBITh MY>KIHHON HITH YKCHIIIMHOM.

[0056] s “ananuza’ BKIFOYACT OMPEACICHHE HA00Pa 3HAUCHHIA, CBI3aHHBIX C 00Pa3LIOM, ITYTeM
H3MEPCHHUS Mapkepa (Takoro Kak, HalpHuMep, HaIWYHe WIM OTCYTCTBHE MapKepa WIH YPOBHCH
9KCHPECCHH COCTAB/LIIONINX) B 00pa3lie M CPaBHCHUE U3MEPCHHS C M3MEPeHHEM B o0pasle Hin
Habope 00pas3LoB OT TOTO e CYObEKTa MM APYroro KOHTPOJIbHOrO cyObekTa(pl). B wacTHOCTH,
MapKepsl KJICTOYHOH MOBEPXHOCTH HACTOSIIETO H300PETCHUSI MOIYT OBITH NMPOAHATM3UPOBAHBI
TE0OBIM M3 Pa3JIMMHBIX TPAAUIHOHHBIX CIIOCO00B, U3BECTHHIX B JAHHOW 001acTH. "AHamu3” MOXKET
BKJIFOYATh BBIITOJIHCHUE CTAaTUCTHYECKOTO aHAIN3a, YTOOBI, HAIIPUMEp, ONPECIHTD, SBIIACTCS JIH
CYOBEKT PEarupyrolluM HIH HE PCArHPYIOIIHMM Ha TEPAruio (HAampHUMEpP, BBEACHHC JICUCHHS
PEryITOPHBIM IENITHAOM, KaK OIHCAHO 3JECh).

[0057] «®DapmaneBTHICCKU MPHEMIIEMBIH OKCLUITHCHT, «(apMaLeBTHICCKU
NpHEMIICMBIH pa30aBUTENbY, «(hapMaLCBTHICCKH MPUEMIICMBIH HOCHUTEIIb» U «()apMaLlCBTHYCCKU
MPUEMIICMBIH aJBIOBAHT? O3HAYAIOT SKCLMITHEHT, pa30aBHUTEIb, HOCUTEb U aIBIOBAHT, KOTOPHIC
TOJIC3HBI NPU TPUTOTOBICHHM (PapMALICBTUICCKONH KOMITOZULIUK, KOTOPBIC B LICJIOM OC30IAacHbI,
HETOKCUYHBI U HE SIBJBIEOTCSI OHOIOTMYECKH MM MHBIM 00pa3oM HEXKENaTe/IbHBIMU, M BKIIOYAIOT
9KCIMIINCHT, Pa30aBUTEIb, HOCHTCIb M AABIOBAHT, KOTOPBIC NPHUEMJIEMBI i1 BETSPHHAPHOTO
NPUMEHCHU, a Takke I (hapMaLeBTHICCKOTO UCTIONB30BAHMUS YETIOBEKOM. «DapMarieBTHIeCKu
MPUEMIICMBIHM 3KCLHUIUCHT, pa30aBUTEIb, HOCUTEIb U aJbIOBAHT», HCIIOJIB3YEMbIH B OIIMCAHUH U
(dopMmyse H300pCTCHHS, BKIIOYACT KAaK OAWMH, TaK W 0OJicC OAHOTO TAaKOTO SKCLMITHCHTA,
pasz0aBUTEIIA, HOCUTEIIS U aIbIOBAHTA.

[0058] Kax wcrione3yeTcst B HACTOSILIEM OMUCAHHH, «(papManeBTHICCKass KOMIIO3HLIHSD)
MpeAHA3HAYCHA 11 OXBaTa KOMIIO3WLIMH, MPUIOJHOW U BBEACHUS CYOBEKTY, TAaKOMY Kak
MJICKOITMTAIOLICE, OCOOCHHO YCIOBCKY. B menmom «(papManeBTHICCKAs KOMIOZULIHS) SIBIBICTCS
CTCPHIBHOH M NPEINOYTHUTEIBHO CBOOOJHOW OT 3arpsA3HSIOINMX BEHIECTB, KOTOPHIC CIIOCOOHBI
BBI3BIBATh HCXKCIATCIIBHBI OTBET y CyObekTa (HAampHMEp, COCAWHCHHE (COCAWHCHHS) B
(apMareBTHYCCKONH KOMITO3HIIUHK SIBIACTCS (hapMaLCBTHISCKUM Kiaccom). DapManeBTHUCSCKUS
KOMIIO3HILIMK MOTYT OBITE pa3paboTaHsl 411 BBCACHIS CYOBCKTAM HITH MAITUCHTAM, HYKTAFOIIAMCS
B HHX, 9epe3 psI pa3INYHBIX CIIOCOOOB BBEACHWS, BKIFOYAs IEPOPANBHBIM, OYKKaJIbHBIM,
PECKTaNbHBIM, IapPEHTEPAIbHBIM, BHYTPHOPIOIIMHHBIN, BHYTPHUKOXKHBIH, BHYTPHUUCPEITHOM,
BHYTPHUMBIIIIETHBIH, TOIKOKHBIH 1 TOMY OX00HOE.

[0059] "E munvia 103upoBaHust" OTHOCUTCS K (PH3MYECKH TUCKPSTHBIM ¢IHHHLIAM, TIOAXOASIIIM
B KadeCcTBE EIWHBIX M03 A KOHKPETHOTO WHAMBHAYYMA, IOJUIe)kamero jeueHuro. Kakmas
CAVHHLA MOXCT COACPXKATh 3apaHee OMPEACICHHOC KOJIMYCCTBO AKTHBHOTO COCOMHCHUS (OB),
PacCUMTAHHOS IS TOMYICHMS SKEIAaeMOro TepaneBTuueckoro s(dexra (0B) B COUYCTAaHHU C
TpeOyeMbM (papMmarieBTHICCKHUM HocuteneM. Croerpukauums i GopM JO3UPOBAHHBIX €IMHHLY
MOKET OBITh MPOJUKTOBAHA (2) YHHUKAIBHBIMUA XaPAKTCPUCTHKAMH AaKTUBHOTO COCAUHCHUS (OB) U
KOHKPETHBIM TepaneBTHIeCKUM 3P dextoM (3dexTamun), KOTOPBIH JOKCH OBITh JOCTHIHYT, U (0)
OrPaHMYCHUSMH, MPUCYIUMH YPOBHIO TEXHUKH COCTABJICHUS TAKOTO AKTHBHOTO COCIUHCHHUS (OB).
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[0060] "dapManeBTHUCCKH TPHEMICMBIA HANOJNHUTEIH O3HAYaCT HANOIHUTETb, KOTOPHIH
MONE3eH TPH MOMYyYCHHH (PapMareBTHICCKONH KOMITOZUIIMH, KOTOPAas, KaK MPaBHIIO, Oe30macHa,
HCTOKCHUYHA U KCJIATC/IbHA, U BKIIIOYACT HANTOJTHUTC/IN, KOTOPBIC MPUCMIJICMBI AJI1 BCTCPUHAPHOTO
NPUMEHCHUS, a Take il (apMaleBTHUYCCKOrO MPHUMCHEHMS JUI1  YeNOBEKa. akwe
BCIIOMOraTC/JIbHBIC BCIICCTBA MOIYT OBITH TBCPABIMHU, XUAKWUMHU, NOIYTBCPABIMU WIIH, B CIIy4ac
A3P030JIbHON KOMIIO3UIUH, Fa3000pa3HBIMIL

[0061] "dapmManeBTHICCKH MPUEMIIEMBIC COTM U CIOXKHBIC 3()UPHI" 03HAYAIOT COTU U CII0KHBIC
3()UpBI, KOTOPBIC SBIOTCS (PAaPMALCBTHYCCKA MPUCMJICMBIMA K OONAJAIOT JKETACMBIMH
(hapMaKoIOrnIeCKUMH CBOHCTBAMH. T aKue COMM BKITFOYAOT COJIH, KOTOPBIC MOTYT O0Pa30BBIBATHCS
TaM, II¢ KUCIbIC TPOTOHBI, MPHUCYTCTBYIOIIME B COCIMHCHHAX, CIIOCOOHBI BCTYIIATh B PEAKLIMIO C
HCOPTraHUICCKUMHU WKW OPraHu4CCKUMH OCHOBAHWAIMU. Honxo,zmume HCOPTAHUICCKUC COJIN
BKIOYAIOT COJMIK, OOpa30BaHHBIC INETOYHBIMH METAa/UIaMH{, HampUMeEp, HATPHEM U KallueM,
MarHueM, KaJplMeM M aTOMHHHEM. [logxoisimue OpraHMYecKHe COJIM BKIIFOYAIOT COJIH,
O6paSOBaHHI:IC OpraHnvuCcCKMMM OCHOBAHUAMH, TAKHMMHU KaK aMHUHOOCHOBAHMS, HAIIPUMCP,
9TAHOJIAMMH, JUATAHOIAMUH, TPUITAHOJIAMUH, TPOMETaMUH, N-METHITTIOKaMHH B TOMY oxo0HOE.
Takne comu Taxke BKIIOYAIOT COJMH ¢ JOOABICHHUEM KHCIIOT, OOpa3oBaHHBIC HEOPraHHICCKUMHU
KHCJIOTaMHU  (HampuMep, COMTHOH W OpOMHCTOBOJOPOJHOH KHCIIOTAMH) W OPraHHYCCKUMU
KHCJIOTaMHU (HAaNPUMEP, YKCYCHOH KHCJIOTOH, JTMMOHHON KHCJIOTOH, MaJCHHOBOW KHCJIOTOH W
AJIKAHOBBIMH M apPCHCY/Ib()OHOBBIMH KHCIOTAMH, TAKUMH KaK METAHCYJIb()OHOBAS KHUCIOTa U
OeH3071CyTb(OHOBAST KHCIOTA). DapMaLeBTHUCCKH NPHEMIICMBIC CIIOXKHBIC 3()UPBI BKIFOYAIOT
cnoxHble 3(ups, o0pazoBaHHBIC W3 KapOOKCH, CyIb(OHWIOKCH U  (hocdoHOKCHrpymI,
HPHCYTCTBYIOIINX B COCAMHCHISIX, HanpuMmep, ainkunossie d¢gupsr C1-6. Koraa mpucytcTByroT ase
KHCJIOTHBIC TPYIIBL, (hapMaLCBTHYCCKH NPHEMIIEMasl CONb WIN CIOXKHBIA 3pHUp MOXKET OBbITh
MOHOKHCJIOTHO-MOHOCOJICBBIM HITH CIIOXKHBIM 3(PMPOM HIIH JHU-COJIBIO HUIM CIIOXKHBIM 3()HpOM; U
AHAJIOTUYHO, KOTJa MPUCYTCTBYET 00JIee ABYX KHUCIBIX IPYII, HCKOTOPBIC MU BCC TAKKC TPYIIIBI
MOryT OBITh 3aCONCHBI WM dTepuuimpoBansl. CoeIMHCHNS, HA3BAHHBIC B 3TOM H300pPCTCHHH,
MOTYT MPHUCYTCTBOBaTh B HECATH(HLIUPOBAHHOH WM HEITCPU(PHULMPOBAHHONW (opme WK B
3aCONICHHOW WWIM OSTCPUPHIMPOBAHHON (opME, W HAMMCHOBAHHMC TAKHX COCIHHCHHI
npeaHasHA4YCHO AT BKITFOUCHUS KaK HCXOOHOTO (HecaHI/ICbI/ILII/IpOBaHHOI‘O u
HCOTCPU(HULHUPOBAHHOIO) COCIUHCHMS, TaK U €ro (hapMaLCBTHUCCKA MPHEMJICMBIX CONCH U
CIIOKHBIX 3(hupoB. Kpome Toro, HEKOTOPEIC COCIUHCHIUS, HA3BAHHBIC B TOM H300PETCHHH, MOTYT
MPUCYTCTBOBAaTh 0OJCC YEM B OJHOH CTCPCOMBOMEPHOH (opMe, W HANMCHOBAHHC TaKHX
COCAMHCHUI TMPESIHA3HAYCHO IS BKIFOYCHUS BCEX OTACIBHBIX CTCPCOHM3OMEPOB M BCEX CMECCH
(6yap TO paLEMHUYECKUX MITH HHBIX) TAKUX CTSPSOH3OMEPOB.

[0062] Tepmuner "dapmaresrraeck mpueMIeMbIi", "(HU3HOTOTHYCCKH NEPEHOCHMBIN" U HX
rpaMMaTHYCCKUC BAPHUAHTBI, IIOCKOJBKY OHH OTHOCATCA K KOMIIO3UIHAM, HOCHUTCIIIM,
pa30aBHUTEISIM M pearcHTaM, HCIONB3YIOTCS B3aMMO3AMEHIEMO U MPEACTABILIOT, YTO MaTSPUAITBI
CIOCOOHBI BBOAUTBHCA YCJIOBCKY MWIM Ha 4YCJIOBCKaA 0c3 BO3ZHUKHOBCHHSI HCKCJIATC/IbHBIX
(muonormieckux 3 PexToB 10 cTENEHH, KOTOPas 3ampernana Obl BBCACHHE KOMITO3HLHSL

[0063] "TepanepTiaecku 3¢EKTHBHOC KOTHYECTBO" O3HAYACT KONHUYESCTBO, KOTOPOC TNPH
BBCACHUN CYOBCKTY I JCUCHHs 3a0O0NCBaHMs SIBILICTCS JOCTATOUHBIM JUISl OCYINECTBIICHUS
JIeYECHUS 3TOT0 3a00IeBaHML.

[0064] Hcnmonb3yeMblii 3aech TepMHUH "B KOMOHMHAIMH' OTHOCHUTCS K INPUMCHCHHIO 0olice 4eM

OJHOTO MPO(MIAKTHIECKOrO W/HIM TEPaNeBTHUECKOro cpeiactsa. Mcmomp3oBanwe TepmuHa "B
KOMOHMHALMK" HE OTPAaHHYHBACT MOPSJOK, B KOTOPOM MPO(UIAKTHYCCKHE H/UITH TSPANICBTUYCCKIC
areHTHl BBOIIT CYOBEKTY C paccTpoiicTBoM. IlepBoe mpodumakTideckoe WM TEpaneBTHIESCKOS
CPEACTBO MOXKET OBITh BBEACHO 10 (HanpuMmep, S MUHYT, 15 munyT, 30 MunyT, 45 MunyT, 1 gac, 2
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qaca, 4 yaca, 6 yacos, 12 yacoB, 24 gaca, 48 vacoB, 72 yaca, 96 yacos, 1 Heae1a, 2 HeASIH, 3 HEACIIH,
4 veneny, 5 HeAe b, 6 HEACb, 8 HeAEb WK 12 HEAC 10), OAHOBPSMEHHO C HJTH MOC/IC (HampuMmep,
5 munyT, 15 munyt, 30 munyT, 45 MuayT, | Wac, 2 waca, 4 gaca, 6 gacos, 12 gacos, 24 qaca, 48
qacoB, 72 daca, 96 yacos, 1 Heaens, 2 Heaenu, 3 HEACIH, 4 HEACHH, 5 HEACb, 6 HEASIb, 8 HEACb,
um 4depe3 12 Hemenp mocje) BBEACHHS BTOPOTrO MPO(MIAKTHYSCKOrO MIIM TSPATICBTHUCCKOTO
cpeacTsa CyOBEKTY C PACCTPOMCTBOM.

DBosie3HEHHBIE COCTOSHUS
[0065] B HexoTOpBIX BapHaHTaxX OCYILIECTBICHHS CIOCOOBI M300PETEHHS BKIFOUAOT
JCUCHHUE, BBIACJICHHUEC KICTOYHBIX MOMYJAUUM HWIM JUArHOCTUPOBAHHE HWHIUBUAYYMOB,

“HoIBEPIKCHHBIX PUCKY  PA3BUTHS WM HAXOIIVMXCS Ha “‘PaHHMX CTAAWSIX BOCHAJIUTEIBHOTO
3abonesanus. “TloABEP>KCHHBIM PUCKY  PA3BUTHS BOCTIATUTEIBHOTO 3a0o0eBanus BKarodaet: (1)
JIULL, TOABCP)KCHHBIX MOBBILICHHOMY PHCKY Pa3BUTHS BOCIIAIUTEIBHOTO 3a00eBaHus, | (2) nuLy, y
KOTOpPBIX HaOMIOAAcTCs “JOKIMHUYECKOE COCTOSHHE 3a00NICBAHMSA, HO OHH HE COOTBETCTBYIOT
JMAaTHOCTHYCCKUM KPUTESPHSAM BOCIIATUTEIIBHOTO 3a001eBaHus (U, CIICA0BATEIbHO, (JOPMAIbHO HE
SBJISFOTCSI CIUTACTCS, YTO Y HErO BOCIIAJIUTEIIBHOE 3a00/ICBaHIE).

[0066] Jlnma, “TIOABCPIKCHHBIC MOBBILICHHOMY PHUCKY — pa3BUTHS (TalkoKe HA3bIBACMBIC
“IIOABEPKECHHBIMU PUCKY ~ Pa3BUTHSI) BOCIIATUTEIIBHOTO 3a00JICBAHM, - 3TO JHUIA C 50JIee BEICOKOH
BCPOATHOCTBIO PA3BUTHS BOCIAJIMTCIBHOTO 3a00JeBaHMSA WIM 3a00JCBAaHMS, CBA3aHHOIO C
BOCIIAJICHHEM, II0 CPAaBHCHHIO C HACEICHWEM B IIEJIOM. lakwe WHIWBHUAYYMBI MOTYT OBITH
UICHTH(HUIMPOBAHEl Ha OCHOBAHHM WX INPOSBICHUS WIM HAIMYHMSA OJHOTO WIIH HECKOIBKHX H3
CICAYIOIINX TPH3HAKOB. CCMCHHBIH aHAMHE3 BOCIAIHUTCIBHOTO 3a00JICBAHUS, HATHYHC
OTIPCACICHHBIX TCHCTHMCCKUX BAapPUAHTOB (TCHOB) MM KOMOHMHALME TCHCTHYCCKUX BAPUAHTOB,
KOTOPBIC MPEIPACIIOATaloT MHANBHAYYMA K TAKOMY BOCTIAIUTCIIEHOMY 3a00JICBAHHUIO, HAIHYHC
(PM3HUECKUX PE3YIbTAaTOB, PE3YJIbTATOB JaOOPATOPHBIX TECTOB, PE3VJIBTATOB BH3YATH3ALMH,
pe3yIbTaTOB TECTa HAa Mapkephl (TAaKKe HA3BIBACMBIX PE3YJIbTATAMU TECTa - OHOMapKep ),
CBSI3AHHBIX C Pa3BUTHCM BOCIIAIUTCIILHOTO 3a00JICBAHMS, WIM PE3YyJIbTaTOB TSCTa HA MapKEPHI,
CBS3AHHBIX C Pa3BHTHEM METa0OIHMYICCKOr0 3a00JCBAHMS, HATMYHUC KIMHUYCCKUX MPHU3HAKOB,
CBA3AHHBIX C BOCIIAJIUTCIBHBIM 33,6OJ'IGBaHI/ICM; HaIMIUC OMPCACTICHHBIX CUMIITOMBI, CBA3AHHBIC C
BOCITAJIUTEIIBHBIM 3a00JICBAHHEM (XOTH HUHAUBUAYYM YaCTO IPOTCKACT 6CCCI/IMHTOMHO); HaJITHIHUC
MapkepoB (TakKe HA3bIBACMBIX ~OHOMApKepaMH ) BOCIAJICHUS, W JAPYTHE PE3YJIbTATHI,
VKa3pIBAOIUC HAa TO, YTO Y YCJIOBCKA B TCUCHMC JKHU3HU MNOBBIIIACTCA BCPOATHOCTH PA3BUTUA
BOCIIAJIUTCIIBHOTO 3a00NCBaHU WIN 3a00JICBaHUS, CBA3aHHOIO C BOCHAJICHHEM. bBOJBIIHHCTBO
JEOACH C TOBBILICHHBIM PHCKOM Pa3BUTHSI BOCIIATHTCIBHOTO 3a00NCBaHMS WIH 3a00JICBAHMS,
CBA3AHHOIO ¢ BOCHAJICHHUCM, IPOTCKAOT OCCCHUMITTOMHO M HE HCIBITHIBAIOT HUKAKUX CHUMIITOMOB,
CBSI3aHHBIX C 3a00/ICBAHHUCM, PA3BUTHIO KOTOPOTO OHU MOABCPTAFOTCS MOBBIICHHOMY PUCKY.

[0067] B rpynmy i ¢ MOBBIIIEHHBIM PUCKOM Pa3BUTHSA BOCIIAMTEILHOTO 3a00IeBaHIS
Wi 3a00JIeBaHUS, CBA3aHHOIO C BOCHAJCHHWEM, BKIFOUCHBI JIMIQA, JEMOHCTPUPYIOIIUC
«IOKIMHAYECKOE OOJIC3HCHHOE COCTOSIHHEY. CoctosHue 10 3a00NCBaHHMS MOXET OBITh

JUAarHOCTHPOBAHO HA OCHOBE PA3BUBAIOIINXCS CHMIITOMOB, (PH3UUCCKHX PE3YIIbTATOB, PE3YIbTATOB
71a00paTOPHBIX TECTOB, PE3YIBTATOB BH3YATH3AIMH M APYTUX PE3yIbTaTOB, KOTOPHIC NPHBOAAT K
TOMY, YTO YEJIOBEK COOTBETCTBYET AMArHOCTHYECKHM KPHUTEPHAM BOCHIAIHUTEILHOTO 3a00ICBaHAA
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u, TakuM 0OpasoM, oUIMaTbHO AWarHoctupyercs. Jluma ¢ «JOKIHHIYECKHM 3a00TICBaHHEM)
JCMOHCTPHUPYIOT PE3yJbTaThl, KOTOPbIC MNPEATONAraroT, YTO YEJIOBCK HAXOTUTCS B IPOLIECCE
Pa3BUTHS BOCIHAIHTCIBHOIO 3a00NCBAaHHMA, HO HE JACMOHCTPHPYIOT pPE3VIbTATOB, BKIIFOYAL
CHUMIITOMBI, KITHHHYCCKHUC JaHHBIC, J'Ia60paTOprIe JAHHBIC 1 / WY PC3yJIbTaThl BU3YyaIU3alluU U T.
H., Kotopbie HeOOX0aMMEBI 17151 YAOBICTBOPCHHUS TUATHOCTHUICCKUX KPUTEPHEB ATl (JOPMaIbHOTO
JUArHO3a BOCTIAMUTEIIPHOTO 3a0oneBaHUS. B HEKOTOPBIX BapHaHTaX OCYLICCTBICHHUS JIHIIA,
JEMOHCTPHUPYIOIIHE JOKIMHHYECKOE OOJE3HCHHOE COCTOSHME, O007aJaloT TI'eHETUIECKUM
BAPUAHTOM WU KOM6I/II{aHI/ICI>'I TFCHCTUYICCKUX BAPUAHTOB, KOTOPBIC MOABCPrarOT UX IMOBBIIMICHHOMY
PHCKY pa3BUTHS 3a00ICBAHKS 110 CPABHCHHUIO C JTULIAMH, KOTOPBIC HE 001a1af0T 3TUM ICHETHICCKUM
BapUAaHTOM WIM 3TOM KOMOWHALMEW TICHETHYECKHX BapHaHTOB. DB HEKOTOPBIX BapHaHTax
OCYIIECTBJICHHS 3TH JIIOAHU UMCIOT 1a00paTOPHbIC PE3YIbTAaThl, WM (PU3HICCKUC PE3YIbTAThI, WIH
CUMIITOMBI, WJIX PC3YJIbTAThl BU3YAJIHU3ALMH, KOTOPBIC INOABCPrarOT HUX MNOBBIIICHHOMY PHUCKY
Pa3BUTHS BOCHANMTENIBHOIO 3a00JIcBaHUL. B HEKOTOPBHIX BapHaHTaX OCYINECTBICHMS JHIA C
JOKJIMHUYECKUMHU OOJIC3HCHHBIMH COCTOSHISIMH IIPOTEKAOT OecCHMITOMHO. B HekoTophIx
BAPUAHTAX OCYIICCTBICHUS JIMIA C JOKIMHUYCCKMMH  OOJIC3HCHHBIMH  COCTOSHISIMH
JEMOHCTPHUPYIOT TOBBIMICHHBIC N IOHIDKCHHBIC YPOBHH OSKCIPECCHU ONPEICICHHBIX TI'€HOB,
OIIPeAeICHHBIX OEJIKOB, BOCHATHMTEIBHBIX MAapPKEpPOB, METaOOIMUECKHX MapKepOB M IPYTHX
MAapKepoB.

[0068] B HexoTOphIX BapHaHTaX OCYINECTBICHMS NAHHOC M300pETCHUE HAIIPABJICHO HA
JICYEHNE JIHI] C YCTAHOBJICHHBIM BOCIIAJITE/IBHBIM 3a00JICBaHUEM M 3a00JI€BAHIEM, CBI3aHHBIM
¢ BocmaneHueM. BocmamutenpHoe 3a0oneBaHHME MOXKET OBITh JUATHOCTHPOBAHO HA OCHOBE
OTAENBHBIX CHMIITOMOB, IPHU3HAKOB, KIMHUYECKUX OCOOCHHOCTEH, PEe3y/IbTaTOB J1a00paTOPHBIX
TECTOB, PE3Y/IbTATOB TECTa BH3YAIM3allMH, PE3yJIbTaTOB OHOMAapKEpOB W APYTUX PE3yIbTaTOB,
KOTOpPBIC TO3BOJIIOT Bpady O(HIMAIBPHO JHATHOCTHPOBATH Y 3TOrO UCIOBCKA BOCHATIHUTCIBHOC
3a00NIeBaHKE, PE3YIBTATHl KOTOPOTO MOTYT BKIIFOYATh CIICLU(UICCKOS PaCIIUPCHUE 3a00ICBAHHI,
sei3biBaromero CD4 * T-knetkw, pacmupenue O T-KIETKH M COMYTCTBYIONIEE PaCIIMPEHHUE
peryasatopubix CD8" T-kneTok.

[0069] B HexoTopeIX BapraHTaxX OCYIIECTBICHHS YCTAHOBICHHOE BOCIIATUTEIBHOE 3200 1€BaHIE
MPEACTABIACT COOOH BOCHIANMTENIBHOC 3a00NCBaHUC, AL KOTOPOTO V HHIAMBUAYYMa ObLI
o(purmaneHEI TUarHo3 3a00NeBaHus, IOCTABICHHEINA BpauoM B TeucHUE Oonee 6 mecsues. [lpu
VCTAHOBJICHHOM BOCTIAJIUTEIIEHOM 3a00JICBAHHU MPU3HAKU H CUMITTOMBI 3a00JICBAHHS MOTYT OBITh
fonee CEpbe3HBIMH IO CPABHCHMIO, HANPUMEP, C CHMITOMAMH VY YEIOBEKa, y KOTOPOro
JUATHOCTHPOBAHO BOCMAIUTCIBHOC 3a00NICBAHME HA paHHCHW cTaguu. [Ipu YCTaHOBICHHOM
BOCTIAJIUTCIIBHOM 3200JICBAHHH OONC3HCHHBIH MPOLIECC MOXKET MPUBECTH K MOBPEIKACHHUIO TKAHCH
Wi opraHoB. Kak ompicaHO 34¢Ch, B ONPCACICHHBIX BAPHAHTAX OCYILECTBICHHUS OIPEACIICHUC
BOCHIAUJICHWA Y HWHAUBUAYYMA C YCTAHOBJICHHBIM 3a00ICBaHMEM MOXKET BKJIFOYATH aHAINA3
WHIVBUAYYMa HA HAJIMYHME MO MCHBUICH MEpe OZHOTO MapKepa, YKa3bIBAIOLIECIO HA HAJIHYHC
BOCTIAJICHHSL

[0070] BocnamureneapiM  3a00ncBaHMEM — cuMTacTCa  3a00NICBaHME, KOTOPOC  MPOSBIICT
KIIMHUYICCKUC MPOABIICHUA (aHOMaJ'IbHLIe KIIMHUYCCKHC MapKCpI:I), TAKHUC KaK BUANMOC BOCIIAJICHUC,
BKIIO4as OONb, OTCK, TCIUIO W MOKPACHCHHE, U B OTHOIICHHWH HACTOSINETO M300pETCHHS OyACT
BKIIOYATh B KauecTBe BO3OyauTens aHTureHcnenuduansle matoiormieckue CD4+ T-xmetkm
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Bocnammreneapie 3a60mC¢BaHU BKITIOYAIOT, OC3 OTPaHHMUCHHS, ayTOMMMYHHBIC 3a00JICBaHHA U
MOTYT  JOMOJHUTCIBHO BKIFOYATh  3a00NCBaHUS €O CHCHU(HYICCKUM  KOMIIOHCHTOM,
OTIOCPEAOBAHHBIM T-K1eTKaMu. AyTOMMMYHHbIC 3a00/ICBAHHUS BKIFOYAIOT, HATIPUME], PACCEHHBIN
ckiaepos, MS, SLE, RA, IDDM, NMO, u t.4.

[0071] BocmamTenpHpie  ACMUCTHHU3UPYIOMINC 3a00ICBAHIS [ICHTPAIBHON HCPBHOM
CHCTEMBI IPEACTABILTIOT OCOOBIN HHTEPEC M BKIIIOYAIOT, O0€3 OTPAHMUCHUM, PACCEIHHBIA CKICPO3
(PC), ontrueckuit Hetipomueut (NO) u sxcnepuMeHTanpHbIi nprodpeteHHsIH sHIepamut (EAE).
JleMueTuHU3HPYIOLIHE 3a00JIeBaHU MOTYT OBITH HWHHULIAPOBAHBI MENTUAAMHI
MUEITHHOACCOUMHPOBaHHbIX OenkoB, Hanpumep, MOG, MBP, MAG u 1. /I, JlemuetuHU3HUpyIOIITe
BOCTIATUTEIBHBIC 3a007I€BaHM NIEPUPSPUICCKON HEPBHOM CHCTEMBI BKIFOYAOT CUHAPOM | miieHa-
Bappe (CI'B) ¢ ero mnoatumaMd OCTPYIHO  BOCHAIUTCIBHYIO  JIEMHCIHHHU3HUPYIOLIYEO
MOTHPAAUKYIOHCBPOIIAHUIO, OCTPYI0  MOTOPHYIO  aKCOHAJIBbHYIO  HEHPONATHIO,  OCTPYIO
JBUTATCIIBHYIO M CCHCOPHYIO aKCOHAIBHYIO HeHpomaTHio, cuaapoM Mumiepa ®umepa u ocTpyro
MAHAUCAYTOHOMHIO, XPOHHMYECKAs BOCHAIWTEIbHAs JEMHUCIMHU3HUPYIOLIAs MOTHHEHPOIIAaTHI
(CIDP) ¢ ec moxmrumamu knaccuueckuii CIDP, CIDP ¢ mguabetom, CIDP/MoHOKIOHaNbHas
ramMorniatist  HeonpeaeiacuHoro 3HaucHuss (MGUS), cencopuas CIDP, wmymprudokamsHas
mortopHas Heiporatiis (MMN), wynapTH(OKaTPHAS TPHOOPETCHHAS ACMHCIMHU3UPYIOINAL
CCHCOpHasi M MOTOpHas Heppomatust win cuHapoMm Jletouca-Camuepa, MynbTu(OKanpHAsS
MPUOOPETCHHAs CEHCOpPHasT W MOTOPHAs HEBPOMATHS W JAWCTAJbHAs NPHOOPCTCHHAS
JEMHCTHHI3UPYIOIIAst CCHCOpPHas HeHponaTust. X0Ts 6ac TpaAULHOHHO HE KITaCCHPULIPYETCs KakK
BOCIIATIMTEIbHOE 3a00ieBaHKe, ObLIO OOHApPY)KEHO, YTO OH HMEET IOBBIIICHHOE KOJIMYECTBO
maxpoaros CD49¢ 1 MOXKET JCIHUTHCS CIIOCOOAMH, OMIMCAHHBIMU B HACTOSILIEM OTIMCAHHU.

[0072] PaccesHHbIH CKIIEPO3 XapaKTepU3yeTCs Pa3IMIHBIMHA CHMIITOM aMH 1 IPA3HAKAMHU
mucyaxkmmu [THC, ¢ pemuccmsamu u moBTopstompMucs oboctpeHusimu.  Knaccudukanmy,
MPCACTABSEOINMEC HHTCPEC ATl aHaom3a CrIoco0aMH MO  H300PETCHHIO,  BKJIFOYAOT
peunauBupyroumi pemurtapyoumii MS (RRMS), nepsudnsiii nporpeccupyroruniit MS (PPMS) u
BTOpHYHBIA nporpeccupyromuii MS (SPMS).  Hawubosee pacmpocTpaHCHHBIMH CHMITTOMAaMU
ABJIOTCA NAPCCTC3NU B O,HHOﬁ WA HCCKOJIBKUX KOHCYHOCTAX, B TYJIOBUIIC I Ha O,C[HOﬁ CTOPOHC
JMLA; CTab0CTh WITH HEYKJIFOKECTh HOTH HITH PYKH; WK HAPYIICHHUS 3PCHHUSL, Hanpumep, 4acTHIHAs
crenoTa u 605k B 0JHOM T1a3y (peTpoOybOapHbIi HEBPHUT 3PUTEIBHOTO HEPBA), TYCKIIOCTh 3PCHHUS
WJTH CKOTOMBL. J[pyruMu pactipocTpaHSHHBIMU PAHHIMH CUMITTOMAMH SIBIIFOTCS TTIA3HOU Mapastid,
MPUBOJAIINHN K ABOCHUIO B IJIa3axX (IMIUTONKS), MPEXOMSINCH CMab0CTh OJHON HIH HECKOIBKHX
KOHG‘IHOCTCI\/'I, HE3HAYUTE/IPHOM CKOBAHHOCTH WJIM HEOOBIYHOMH YTOMIICMOCTH KOHCYHOCTH,
HC3HAUUTCJ/IPHBIM HAPYIICHUAM MNOXOAKH, TPYAHOCTAM C KOHTPOJEM MOYCBOIO IIY3bIP:,
TOJIOBOKPY>KCHHUIO U JICTKUM 5MOIMOHAJIbHBIM HAPYIICHUAM, BCC OHH YKA3bIBAKOT HA PACCCAHHOC
nopaxkeare [[HC u 49acTo BO3HHMKAIOT 3a MECALBI WM TOJABl [0 TOrO, Kak 0O0Je3Hb OyAeT
pacrio3HaHa. M366ITOYHOE TETIIO MOXKET YCYTYOHUTh CUMIITOMBI ¥ IIPU3HAKH.

[0073] Onruueckuii  wedpomueutr (NMO), wm  Gonesnp  [leBuka, sBseTCS
AYTOUMMYHHBIM, BOCIIATUTCIIBHBIM 3a001eBaHICM 3PUTCJIbHBIX HCPBOB U CIIMHHOI'O MO3Tra. Xotsa
BOCTIAJICHHUE MOXKET BIHATH HAa MO3T, PACCTPOMCTBO OTIMYACTCS OT PACCESHHOTO CKISPO3a, UMeEs
JAPYIYIO KapTHHY OTBETa Ha TCPANMIO, BO3MOXKHO, APYTYHO KAPTHHY ayTOAHTUICHOB U Y4aCTHE
Pa3INMIHBIX TOAMHOXKCCTB J'II/IMCI)OL[I/ITOB.
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[0074] OcHOBHBIMH CHUMITTOMaMH 00JIe3HH J{eBHKa SBISIOTCS MOTEPSI 3PCHUA U (PyHKIHN
CIOMHHOTO MO3ra. YTO KacaeTcsi APYrUX 3THOJOTHHM HEBPHUTA 3PHTCIBHOIO HEPBA, TO HAPYIICHHUC
3peHU OOBIMHO MPOSBIACTCS CHIDKCHHEM OCTPOTHI 3PCHHS, XOTS AC()CKTHI MO 3PCHHS WIIH HOTEPS
LBETOBOIO 3PCHUSI MOTYT BO3HHMKATh H30JIMPOBAHHO WM A0 (OPMAIbHOU TMOTEPH OCTPOTHL
JucyHKIMS CIIHHHOTO MO3ra MOMKET MPUBECTH K MBIOICYHOW CAabOCTH, CHIDKCHHUIO
YyBCTBHTCIPHOCTH HJIM IOTEPE KOHTPOJI HAJ MOYCBBIM Iy3bIPEM M KUIICYHUKOM. [loBpexxaeHre
CIMHHOT'O MO3Ta MOXKET BAPbUPOBATHCS OT BOCIIATUTEIbHOM AEMHCTUHHU3AINHI 0 HEKPOTHICCKOTO
MOBpEKAeHNA 0EI0ro U ceporo BeIlecTBa. BocmanurensHble MopaxeHus npu GonesHu JleBuka
Obuth  KIacCU(ULMPOBAHBI Kak mnopaxkeHuss tuma [l (kOMITIEMEHTapHO-OMOCPEAOBaHHAS
JCMUCTHHU3ALMS), HO OHH OTIMYaAroTcs OT mnopaxkeHud MS pattern II wx 3ametHBIM
MCPUBACKYJLIPHBIM pactpenesicHueM. TakuMm o0pa3oM, KapTHHA BOCHAICHHS YacTO JOBOJIBHO
OTJINYACTCS OT TOH, KoTopas Habmonaercs npu PC.

[0075] Pesmatonnneiii aptpur (PA) npexcrasBmser coO0M XPOHHYECKHH CHHIPOM,
XapPaKTePU3YIOIIHMICS OOBPIMHO CHUMMETPHYHBIM BOCIAIICHHEM HEpH(EpUYECKUX CYCTABOB,
MOTEHIMAILHO NPHUBOIIIIFM K IPOrPECCHPYIOINEMY Pa3pyLICHHIO CYCTABHBIX U OKOJIOCYCTaBHBIX
CTPYKTYpP, C TCHEpalm3oBaHHbIMHM mposBieHmsiMH win 0e3 Hux (Firestein (2003) Nature
423(6937):356-61; Makunnec u Illerr. (2011) N Engl J Med. 365(23):2205-19). Ilpuuunna
HCHM3BECTHA. bblna BBIIBICHA TCHETHYECKAs IPEAPACIONOKCHHOCTh, KOTOPAsh B HEKOTOPBIX
HONYJLILMAX JIOKAIN30BaHa Ha neHTanentua B 1okyce 6etal HLA-DR reHos ructocoBmMecTMocT
kiacca II. daxrops! Okpy»KaroImel Cpeabl TAKKE MOTYT UIPaTh OIPEACIICHHYIO POJIb.

[0076] W3BecTHBIE MMMYHOJOTHYECKHE AaHOMAJIHMH, KOTOPBIE MOTYT OBITH BAaXKHBI B
IIaTOT€HE3Ee, BKIIOYAIOT AHTUTEJIa U HIMMYHHBIC KOMILICKCHI, OOHAPY>KEHHBIE B KJIETKAX CYCTaBHOM
JKHOKOCTH M mIpu Backynure. [lma3martmdeckue KiIeTKH BbIpAaOaTHIBAIOT AHTHUTENA, KOTOPBIC
CIOCOOCTBYIOT 3THM KOMIUICKCaM. JIMM(OLUTHL, KOTOPhIC MPOHHKAIOT B CHHOBHAIBHYIO TKAHB,
SBJSIOTCA B TICPBYIO Ouepeapb T-XenmepamMmu, KOTOPEIC MOTYT IPOAYLHUPOBATh MPOBOCIIATHTCIIBHBIC
UTOKUHBL. Makpodaru 1 ux 1uTokuHs! (Harmpumep, (akTop HEKPO3a OIMyXOJIH, TPAHYIOLUTAPHO-
MakpoaraJbHbI KOJOHHCCTHMYTHPYIOIIUHA (PaKTOp) TaKke B H3OOHIMH MPUCYTCTBYIOT B
OOTBHOM CHHOBHAJBHOM OTAC/C. [[OBRIIICHHAS aAre3rsl MOJICKYJT CIIOCOOCTBYET BOCTIATUTEIbHON
SMHTPALUH KICTOK U VACPXKAHHMIO B CHHOBHAIbHOU TKAHHW. [lOBBIMICHHBIC KICTKH CIIH3HUCTOU
000JIOYKH, TMOMYYCHHBIC K3 MaKpo(aros, 3aMETHBI BMECTE C HECKOTOPBIMH JUM(POLUTAMH U
COCYAMUCTBIMH M3MCHCHUSMU HA PAHHUX CTAAMAX 3a00ICBaHUSL

[0077] Cucremuas kpacHas somuanka (CKB) sBiageTcs cHCTEMHBIM ayTOMMMYHHBIM
3a00NCBAaHUACM, XapaKTCPU3YIOIIUMCSI CKYJIOBBIMH BBICBHIIIAHHSIMH, SI3BAMH TOJOCTH PTa,
(hOTOUYBCTBUTEIBHOCTHIO, CEPO3UTOM, CYIOPOTaMH, HH3KHM KOJHYCCTBOM JCHKOLMTOB, HU3KUM
KOJIMICCTBOM TPOMOOLIUTOB, CYJOPOraMH, MOJOXKHTCIBHBIM TECTOM Ha AHTHSACPHBIC aHTHUTENIA
(ANA) u gpyrumu nonoxutenbHbiMH ayroantutenamu.  CKB sBmsercss ayTOMMMYHHBIM
3a00NCBAaHUACM, YacTO XapaKTCPH3YIOIIMMCS AaKTHUBALMCH MONMHMKIOHANBHBIX B-KIETOK, dTO
MPUBOAUT K PA3NUYHBIM AHTHOCITKOBBIM M HEOCIKOBBIM AYTOAHTHTEIAM, KOTOPHIC MPUBOAAT K
HMMYHHBIM KOMIUICKCAM M BOCHAJICHHIO, KOTOPOE CIOCOOCTBYET MOBPEIKACHUIO TKAHCH, OJHAKO
natonormaeckne CD4 * T-knetku Taroke moryT Obith BoaedueHs.. CKB umeeT mepemeHHOE
TCUCHHUE, XapaKTEePU3YIoIIeecs: 000CTPCHUAMU M PEMUCCHAMH U MOXKET OBITh TPYJHOH3YCTHMBIM
Ul m3yueHus. Hampumep, HEKOTOpbIC MAIMEHTHI MOTYT ACMOHCTPHUPOBATh MPEUMYIICCTBEHHO
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KOJKHYIO CHIIb U OOJIb B CYCTaBaX, MPOSIBISATh CIIOHTAHHBIC PEMICCHH U TPSOOBATh MaJIO JICKAPCTB.
Hpyroif KOHEL CIEKTPa BKIFOYACT MALMCHTOB, KOTOPbIC JACMOHCTPUPYIOT TSDKEIOEC U
MPOTPECCHPYIOLICE MOPAKCHHE MOYCK (TIOMEpYIOHSPPUT U LEepeOpuT), 4To TpeOyeT Tepamuu
BBICOKMMH J103aMHU CTSPOUIOB M LIMTOTOKCHYCCKUX MPEMApaToB, TAKKUX KaK IUMKIO(Pochamus,

[0078] Bocrmammrenprpie  3a005icBaHus  KHINCYHMKA, BKmodas OonesHe Kpona u
S3BCHHBIA KOJIUT, BKIIOYAIOT 8y TOUMMYHHBIA MPUCTYIT KHIICYHHKA. JTH 3a00JICBaHMS BBIZBIBAIOT
XPOHHYECKYIO AUAPEIO, 4aCTO KPOBABYIO, @ TAKIKE CUMITOMBI AUC(YHKIIUH TOJCTON KHIIIKH.

[0079] CuctemubIii cxiaepo3 (SSc, WK CKICPOACPMUs) — ayTOUMMYHHOS 3a00JICBaHHUE,
xapakrepusyomieecs: (PHOPO30M KOXKHM W BHYTPCHHHX OPraHOB M IIHPOKO PaCIPOCTPAHCHHOU
Backyjonarueil. [lampieHTsl ¢ SSc K1acCH(UIMPYIOTCS B COOTBETCTBHH CO CTEMCHBIO KOXKHOTO
CKJICPO3a; TIALIMCHTH C OTPAHMYCHHBIM SSC MMEIOT YTOJIICHHUE KOXKH JIHIA, ICH W AUCTAIBHBIX
KOHCYHOCTEH, B TO BpeMs Kak HarpeHTHl ¢ auddy3HpiM SSc Taloke UMEIOT YYacTHE TYJIOBHINA,
JKHBOTA M TPOKCHMAJbHBIX KOHCYHOCTCH. [lopaskeHHME BHYTPCHHHX OpPraHOB, KaK TMPaBHIIO,
NPOMCXOAWT pPaHbIIC B XoAe 3a0oieBaHMsd y MauueHTOB ¢ AuddysHbiM 3a00neBaHHEM MO
CpaBHCHHIO ¢ orpaHmacHHBIM 3abonesanuem (Laing et al. (1997) Arthritis. Hacmopk. 40:734-42).
BonpmmacTBO marmenToB ¢ auddy3HeiM SSc, y KOTOPBIX Pa3BHBACTCS TSDKEIOC IMOPAKCHHE
BHYTPCHHHX OPraHOB, OYAYT ACTIaTh 3TO B TCUCHHUE NCPBBIX TPEX JICT MOCIC MOCTAHOBKYU AUArHO3,
B TO 7K€ BpeMs1 KOKa CTAHOBHTCSI mporpeccuBHO $pudposHoi (Steen and Medsger (2000) Arthritis
Rheum. 43:2437-44.). O6wmue mposieHust auddysnoro SSc, KOTOpbIE OTBETCTBCHHBI 3a
CYIICCTBCHHYIO 3a00J€BaCMOCTh W CMEPTHOCTb, BKIIOYAIOT HHTCPCTULMATIBHOC 3a00NCBaHMC
nerkux (ILD), penomen PeitHo u u)poBBIC H3BA3BICHIS, JICTOYHYIO aPTSPHATBHYIO THIICPTCH3HIO
(JIAT) (Trad et al. (2006) Arthritis. Hacmopxk. 54:184-91.), KOCTHO-MBILIEYHBIC CHMITTOMBI, & TAKKS
nopakeHne cepaua u mouek (Ostojic and Damjanov (2006) Clin. Pesmaron. 25:453-7).
CoBpeMEHHbBIE METOIBI JICYCHHS COCPEIOTOYEHBI Ha JICYCHMH KOHKPETHBIX CHMIITOMOB, HO
Moau(HIMpyroLIHe GOIC3HP arCHTHI, HALICIICHHBIC HA OCHOBHOM MATOICHE3, OTCYTCTBYIOT.

[0080] AYTOUMMYHHBIN ICTIATHT — 3TO 3a00JICBAHIE, MMPU KOTOPOM MMMYHHAS CHCTEMa
OpraHmusMa aTaKyCT KJICTKU NCUCHU. 3TOT HMMyHHbIﬁ OTBCT BBIZBIBACT BOCHAJICHUC IICUCHH, TAKKC
HA3bIBACMOC TemaTuToM. [ CHeTHYCCKUE (DAKTOP MOXKET CACIaTh HEKOTOPBIX JHOACH Gosee
BOCIIPUHUMYIHBBIMUA K Ay TOUMM YHHBIM 3a00IeBaHMAM. BBII[CJ'ISIIOT YCTBIPC IIoATHUIIA
AYTOUMMYHHOT'O I'CIIaTUTAa, HO KIIMHUYICCKAA MOJIC3HOCTh PA3IMYCHUA NOATUIIOB OrpaHU4ICHA. (1)
nojoxurensHpic AHA u CMA, nossitiieHHbIH uMMyHOT 00y 1HH G (Kmaccudeckas (hopma, XOporno
pearupyeT Ha HH3KHE J03bI cTepoumoB); (2) monoxutenbHbii JIKM-1 (kak mpaBuimo, AeTH u
MOJAPOCTKU KCHCKOTO mMoJjia; 3abojeBanue MOxeT ObiTh TspKeabM), JIKM-2 umu JIKM-3; (3)
MOJOXKUTCIIbHBIC AHTUTCTIA MPOTHUB PACTBOPUMOIO aHTHUI'CHA NCUYCHU (3Ta rpynmna BCSACT cehs Kak
rpymmna 1) (aatu-SLA, antu-LP), u (4) He o6Hapyxeno ayroantuten (~ 20%) (CIOPHOM BaTHIHOCTH
/ BaxuoctH) (Krawitt et al. Ayroummynnsiii rematut. New England Journal of Medicine, 1996 334
(14): 897-903).

[0081] MHuorue acrcHepaTHBHBIC 3a00JICBAHMS WMCIOT OCHOBHOHW BOCTIAJTHTCIIBHBIN
KOMITOHCHT, W TPUMEPhl TAKUX ACTCHEPATHUBHBIX 3a0oneBaHui BKmoYaroT octeoaprput (OA),
Oonesus Anpuretivepa (BA) u JereHEpaLHIO KEITOrO MSTHA.



25

[0082] Octeoaptpur (OA) mopakaeT mouTH 27 MHWUTHOHOB 4eioBeK B COCAMHCHHBIX
lrarax, 9yto cocraBmsier 25% MOCEMEHUHA Bpauel MEPBUYHOW MEIUKO-CAHUTAPHOU MOMOINM U
nojioBuHy Beex perentos HITBIIL. OA sBsteTcst XpOHHUYSCKOH apTPOMaTHEH, XapaKTePU3YIOLICHCS
HapyIICHUEM M NOTCHLMATBHOW MOTEPEH CYCTABHOTO XpsINa HApsay € JPYTHMMH W3MCHCHUSIMH
CYCTaBOB, BKIIFOYAs PEMOJCIHMPOBAHUE KOCTH, KOTOPOE MOXKET BKIIFOYATh THOEPTPO(HIO KOCTH
(o6pazoBanue octeodura), CyOXOHIPATBbHBIN CKIICPO3 H 00pa3oBaHue CyOxoHApanbHbX KucT. OA
paccMaTpHBacTCsl Kak HEAOCTATOYHOCTh CHHOBHAIBHOrO cyctaBa. OA NMpUBOAWT K JAeTpamalyiv
CYCTaBOB, BKJIIOYAsl CYCTABHOM XAl M CYOXOHAPATBbHYIO KOCTh, YTO NMPUBOAUT K MEXaHUICCKUM
AQHOMAMMSIM U HapyLeHHo (yHKIpmM cyctaBoB. CHMOTOMBI MOTYT BKIIOYaTh OOJb B CYCTaBax,
OONIE3HCHHOCTh, CKOBAHHOCTb, WHOTZAA BHIIOT M HapymeHue (yHkiwmu cycrtasa. Paznmunsie
MPUYHHBEI MOTYT HHUIIUHPOBATH MPOLIECCHL, MPUBOIAIINE K OTEPE XPSIIIA.

[0083] bonesnp  Aneureiivepa (BA) saBmtercs Hambonee  pacmpOCTpaHCHHBIM
HEeHWpoJeTreHepaTUBHBIM 3a00ieBaHueM B momyinud.  bA mopakaer mpumepno 10% mozaeit
crapuie 65 nmer u noutn 50% moaei crapme 85 mer. [lo ouenkam, k 2025 roxy okomo 22
MWIIHOHOB 4€NIOBEK OyayT cTpaxath oT bA. BA xapaktepusyeTcs MEIJICHHO HMPOrPECCUPYIOLICH
JCMCHIHCH. OxonuatensHplii  guarHo3 BA  craButcs, ecnmm  Tpuaga  JCMCHIIMH,
HEeHpoUOPHILTApHBIE KIYOKH U CTapuyeckue OImKH 0OHApYKUBAIOTCS mocMepTHo. Crapueckue
OJIAIIKY HEM3MECHHO OOHAPYKHUBAIOTCS B MO3TE MALIEHTOB ¢ 60J1e3HpI0 Anbiireiivepa. OCHOBHBIM
KOMITOHCHTOM CTapYCCKHX OJSILICK SBIsIeTCs OcTa-amrionaueii 6enok (AP). AP mpeacrasuseT
coboii menTua 42 aMHHOKHCIIOTHI, KOTOPBIM IOJIydYeH W3 OeiKa-IpeIIIeCTBCHHUKA aMIIOWAA
(APP), xotopsiii mpexactaBaseT COOOH TpaHCMEMOpPAHHBIH TIJIMKOMPOTCHH C Pa3INYHBIMU
(DM3HONIOTMMCCKUMH  POJISIMH,  BKJTIOWAs —MPONHU(EPALMIO  KJICTOK, aArC3HI0, KICTOYHYIO
CUTHAJM3ALMIO U PocT HelputoB. APP 00briHO pacimeruisiercs B mpeiciax aoMeHa AP ama
co3gaHus cekperupyeMoro (parmenra. OpgHako ambTepHATHBHAS 00pabOTKa TPHUBOIUT K
pacmemieanro APP mi momydaeHums pactBOpuMOro AP , KOTOpBIH MOXET HAKaIIMBAaThCSA B
cTapyeckux Omimkax. B HacTosimee BpeMst JOCTYNMHBIMH MPErapaTaMy SIBISOTCS LCHTPAIbHBIC
HHTHOHTOPBI XOJIMHACTEPA3bl, HAMPABJICHHBIC HA MOBBILIICHHIE KOHLICHTPALIUH MIOCTCHHANTHICCKOTO
ALICTHJIXOJIMHA B TOJIOBHOM MO3T€. JTH MpernapaThl 00CCICUYNBAIOT MUHIMAIBHYIO KITHHHYCCKYIO
TMOMTB3Y TOJNBKO M0 HECKOJIBKMM KOTHUTHBHBIM TapaMeTpaM.

[0084] Makymsapras jgereHepanisi MOXKET OBITh BIQKHOTO THIA, CBSI3AHHOTO C
HCOBACKYJIIPU3ALICH CETYATKH M COCYAUCTON YTCUKOM, HO YaIlle OTHOCHTCS K CYXOMY THITY, TAKIKE
M3BECTHOMY KaK BO3pacTHas MakyispHas aereHeparms (BMJ]). BMJI sBnseTcs XpOHHYICCKIM
3a00ICBaHUCM, CBA3aHHBIM C MOTEPEH LICHTPAIBHOTO 3PCHUSL, IIOMYTHEHHEM 3PCHHS H, B KOHCTHOM
CueTe, CIenoTON. XOTs MPHYMHBI U (JaKTOPbI prcka pazutust BM/I aBisroTCst MHOTO()aKTOPHBIMH,
AKTHBALS BPOXKACHHOTO NMMYHHTETA, BKTIOYAS AKTHBALMIO KOMIUICMCHTA, @ TAKXKE BRIPAOOTKY
LIUTOKWHOB ~ MakpoaraMu ©u  MuUKporimeld, Obuta BOBICUeHa B passutue BMJL
[lpotuBoBOCTIANUTENPHAS ~ TEPAIHs,  BKIIOYAKOMIAS  KOPTHKOCTCPOWABL,  HECTCPOHIHEIC
MPOTHBOBOCTIAUTEIBHBIC CPEACTBA, MCTOTPEKCAT, PAllAMHULIAH U OHOJIOTHYCCKHE areHTHI, BKITFOUAL
uarubutopel ®HO u  wHruOUTOpH KOMIUIEMEHTa, OBLIa MPEANONKCHAa Uil 3aMEIJICHUA
mporpeccuposanus BMJI (Wang et al, 2011. I'maz (2011)25, 127-139).  OxgHaxo, MOCKOJBKY 3TH
MCTOIBI JICUCHHUS HC SBILTHOTCA ncucOHpIMH, a BMJ[ ABmICTCS XPOHHYCCKUM, HECMCPTCIBHBIM
3a00eBaHACM, UX HCTIOIE30BAHHE OTPAHHICHO PHCKOM TOKCHIHOCTH.
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[0085] WncynnHozaBrcuMerid  caxapubiii  guaber (IDDM) SIBIIICTCSL  KJICTOYHO-
OTIOCPEAOBAHHBIM AYTOMMMYHHBIM PacCTPOMCTBOM, NPHBOMLIIIUM K Pa3pyLICHHIO HHCYJIHH-
CCKPECTUPYIOINX OETa-KJICTOK M SBHOW THICPIIIHKEMHH. T-THM(OLMTH BTOPratOTCsl B OCTPOBKH
Jlanrepranca u cneipuuecKky paspyLarT HHCYIMH-TIPoAyLHpYyomue P-knetku. Mctomenue B-
KJIETOK NPHUBOJUT K HECTIOCOOHOCTH PETyJIMPOBATh YPOBEHB INIFOKO3BI B KpoBH. SBHBIN auabet
BO3HHKACT, KOTJa VPOBECHb [NIFOKO3bI B KPOBH MOJHAMACTCS BBIIIEC ONPEACIICHHOTO YPOBHS, OOBIYHO
okono 250 mr/mm. Y denoBeka NIMTCIbHBIN MPEACHMITOMATHYCCKHHA HEPHOJ MPEALICCTBYCT
Hauany caxapHoro auabeta. B 3TOT mepuoa mpoucXOguT MOCTENCHHAS moTeps (yHKIpH OeTa-
KJICTOK TMOMKETy I0YHOH »xenessl. [IporpeccupoBanne 3a00meBaHNI MOXKET KOHTPOIUPOBATHCS Y
JUL, Yy KOTOPBIX CEMEWHBIM aHaMHE3 M TCHETWYCCKUM aHalu3 AUArHOCTHPYIOTCS Kak
BocrpunmuuBeie. Hanbonee BaxkHbi renetideckuii 3¢dext HabmogaeTcs ¢ TeHaMH OCHOBHOTO
jokyca ructocopmectiMocTd (IDDM1), XoTs1 apyrue I0Kychl, BKIIOUas 001acTh reHa MHCYIMHA
(IDDM?2), Tax:ke HOKa3bIBAIOT CBS3b ¢ 3a00ICBaHHEM.

[0086] Caxapunsrii auabet Il Tuma n metabonmueckuii cunapom. Caxapherii quabet 11
THITA XapPAKTCPU3YETCs PE3UCTCHTHOCTBIO K MHCYJIMHY U THIICPIIIMKEMHUCH, YTO, B CBOIO OUEPEp,
MOKET BBI3BaTh PCTHHOIATHIO, HC(DPOTIATHIO, HEBPOIIATHIO WITH Apyrue 3adonesanus. Kpome Toro,
auabeT SIBIISEeTCS XOPOIIO H3BECTHBIM (JaKTOPOM PUCKA PA3BHUTHS aTCPOCKICPOTHICCKHIX CEPACTHO-
COCYIMCTBIX 3a0oneBannil. MeTaboaMueckuii CHHAPOM OTHOCHUTCS K rpymre (pakTOpoB, BKIIOUASL
THIICPTOHHUIO, OXKMPCHHE, THIICPIUINUACMHIO M PE3UCTCHTHOCTh K MHCYJIHMHY (IIPOSIBISIOLIYIOCS B
BUAE OTKPOBEHHOTO AvabeTa MM BBICOKOTO YPOBHS TIUIFOKO3bI HATOIIAK WM HAapYIICHHST
TOJICPAHTHOCTH K IUIFOKO3€), YTO MOBBIIIACT PHUCK PA3BUTHUS CEPACUHBIX 3a007I€BaHUH, AUadeTa WK
apyrux mpobiaeM co 3mopoBbeM.  CyIIECTBYET XOPOIIO OXapaKTCPH3OBAHHBIM MPOrpPecc OT
HOPMaJIbHOTO METabOIMUICCKOrO CTaTyca IO COCTOSHMS HapyIIeHHOHM rimokossl Haromak (IFG:
YPOBEHb TIFOKO3bI HaToImak 6osee 100 Mr / 1) wnn 10 COCTOSIHUS HAPYIUICHHOH TOJICPAHTHOCTH K
rmoxo3e (IGT: aByxwacoBbic ypoBHH rmoko3sl oT 140 no 199 mr / an mocne 75-rpaMmoBOro
nepopansHoro Bei3oBa rmoko3wl). Kak IFG, tak u IGT cumrarorcs mnpeaanabeTHICCKUMU
cocTostHUsIME, TipudeM Gornee 50% cyobextos ¢ [IFG nporpeccupyrot 10 otkpoBeHHOr0 Anadera [1
THIIA B TCUCHHC, B CPCIHEM, TPEX JIET. PE3HCTEHTHOCTh K MHCYJIMHY BBI3BaHA, MO KpaiHEH Mepe
YACTHYHO, XPOHHICCKUM BOCIAJICHHEM HHM3KOH cTereHH. Maxpodarn HakarmBarOTCsS B TYIHOH
JKHPOBOH TKaHH, rac oHu npoayuupyioT TNF u apyrue BocmamuTeTbHBIC HIUTOKHHEL B OTBET HA
CTHMYJBILMIO HACHIIICHHBIMH JKMPHBIMH KHCJIOTAMU W LHPKYJIHUPYIOMINM JTUIONOIHCAXapHIOM
(LPS). Kpome Toro, naruduposanmne ®HO MOkeT OTMEHUTD PE3UCTCHTHOCTh K MHCYJTHHY.

[0087] ATEpOCKICPO3 U aTePOCKICPOTHUCCKHE CECPACTHO-COCYAUCThIC 3a00ICBaHMS
ABISIOTCA 3a00CBaHISIMU apTepUanbHON cTeHKH. OHH XapaKTePU3YIOTCSI HAKOTUICHUEM YKHUPOBBIX
MaTCpHaoB B aPTCPHAIbHON CTCHKE, B PE3Y/IbTATE UETO PA3BUBAIOTCS JKUPOBHIC OIISIIIKH, KOTOPHIC
MOTYT Pa3phIBaThCS U BEI3BIBATh OKKIIO3HIO COCYAOB W MIIEMUIO. ECu Takas OKKITIO3Hs COCYA0B U
HIICMHUS TPOHCXOAT B KOPOHAPHOW AapTEPUH, MOXKET BO3HHUKHYTh HWH(APKT MHOKApAA.
ATEpOCKICPOTHICCKOE MOPAKCHUE COACPKUT BBICOKOBOCTIATTUTCIIBHYIO cpeay,
XapaKTEPU3VIOIIYIOCS HAKOIICHHEM BOCTIATUTEIBHBIX KIICTOK, BKIIFOUAsA Makpodaru v B MEHbIICH
crencHd T- ¥ B-kneTkw, W mpoW3BOACTBOM BBICOKHX YPOBHEH BOCHAUTCIIBHBIX LIUTOKHHOB,
xemokuroB 1 MMP (Libby et al, Nature 2011. 473(7347):3170-25). ATCpOoCKICPO3 TAKKE MOKET
OBITh CBSI3aH C HHU3KOCOPTHBIM CHCTCMHBIM BOCHAIICHHUCM, O 4YeM CBHICTCIBCTBYET BBICOKHI
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yposeHb BricOkouyBcTBUTEIbHOTO CPB (hsCRP) B kpoBH, aHOMAaTHSI, KOTOPOH MOKHO YaCTHIHO
MPOTHBOCTOATh IIyTEM JICUCHWS mnpemapatoM posyBactatuHa (Libby et al, Nature 2011
473(7347):3170-25).

[0088] B nomonseHMe Kk ayTOMMMYHHBIM 3a00NI€BaHMAM, BOCIAIMTEIbHBIC 3a00NEBaHUA U
3a00neBaHUs, CBS3aHHBIC C BOCIAJCHHUEM, MOTYT BKIFOYaTh, HO HE OrPAaHHYMBAIOTCS MM,
BYJIbTAPHBIC yIPH, AKHE KOHIJIO00AThl, aKHEC (PYIbMUHAHBL, aCTMa, LCAHAKKS, XPOHHICCKHI
MIPOCTATUT, SI3BCHHBIN KOJIUT, MUKPOCKOITMYCCKUN KOJIUT, KOJUTArCHO3HBIN KOUT, 601e3Hp KpoHa,
aTOMMYECKUH JACPMATUT, AWBCPTHKYJIHT, TIJIOMEPYIOHC(PUT, HHTCPCTULMAIBHBIA LUCTHT,
BUPYCHBIM TCMATHT, BKIIOYAs, HO HE OrpaHuumBasch rematutoM B u rematurom C,
HHTCPCTULMAIBHBIA ~ LUCTHT, CHHAPOM  pAa3IpaXCHHOIO KHINCYHWKA, penepdy3noHHOE
MOBPE)KACHHE, CAapKOMAO3, aMWIOHIO3 M OTTOP)KCHHME TPAHCIUIAHTATa, BKIIOYAs, HO HE
OrPaHWYNBASCh, TPAHCIUIAHTALMEH CEpAla, JIETKUX, MOYEK, MOKEIYIOYHOH JKele3bl, KOCTHOIO
MO3ra, CTBOJIOBBIX KJIETOK, KOJKH, POTOBHIBI W OCTPOBKOBBIX KJICTOK. JlOTIOMHHTEIBHBIC
BOCHIATMTEIbHEIC 3a0oneBaHuss M 3a00NCBaHMS, CBS3aHHBIC C BOCHAJICHHWEM, BKIIOYAIOT
MH(PCKUMOHHBIC 3a00JICBaHMs, CBSA3AHHBIC C BOCIAJICHHEM, KOTOpPBHIC BKIIOYAIOT, HO HE
OTPaHHYMBAIOTCS UMM, XPOHHYCCKYIO MH(EKLHMIO BUPYcOM MMMyHoAeduimra yenoseka (BUY),
supycom remarura C (BI'C), supycom rematura B (BI'B), cudummcom, pukkeTcHo3oM, 60JIC3HBIO
Jlatima, OakTepHaIbHBIM LC/UTIOJIUTOM, XPOHUICCKON rPpHOKOBOI HH(pekuueH, spaxuozom, HHV-
6, BHPYCOM IIPOCTOro repmeca 1 W 2, CTOHTHIOMZO30M, BHpycoM OmmrteiiHa bappa,
LIUTOMETAJIOBUPYC, MUKOIUIa3MeHHAs MHpekws, 6onesnp Kpeltidensara-Axoba, oHKOLEpKos,
HOKapaws, 00Jie3Hb Ywuminia, MUKOOAaKTepuaibHas OONe3Hb, MHMCKLHS THHCH U alb(haBHPYCHI,
BKJIIOYAsI, HO HE OTPAHMYNBAsCh YUKYHTYHBCH, BUPYycOM peku Pocc mmu apyrumu anb(haBupycamu.
JlomonmHuUTEIPHBIE BOCHATUTEIbHBIC 3a00NeBaHKs U 3a00JICBAHMS, CBA3AHHBIC C BOCIAJICHHCM,
BKJIFOYAIOT, HO HC OTPAHMYHBAIOTCS HMH, aHTH(OIIOTUIMIHBIA CHHAPOM, THPSOUIUT XaIIHMOTO,
tupeonaut Jle Kepsena, tupeonmut ['petisca, aqpeHonuT, caxapHsiii quadet | tima, rumnousur,
my3sIpyaTka OOBIKHOBCHHAs, OyJuie3Held meM¢uronn, cuHapoM Wrtona Jlambepra, mMuacteHwms,
6one3Hp A AIMCOHA, aHKHIO3UPYIOIIUH CIIOHAMIOAPTPHT, AJIOTICLIHS MOYCTOTHHKA, Ay TOUMMYHHAsI
rCMOJIMTHICCKAA aHCMUA, UMMYHHAas TpOM6OLII/ITOHCHI/I'-ICCKa$I nypimypa, aYTOHMMYHHbIﬁ TCIIaTUT,
Behcet GonesHp, kapaIuOMHONATHS, CHHOPOM  XPOHHYCCKOW — YCTAJIOCTH, XPOHHYCCKASL
BOCIIAJIUTCIIBHAS  JCMHUCIHMHI3HPYIOLIAs — MONHHCHPONATHs, AayTOMMMYHHOC 3a00JicBaHHC
BHYTPCHHETO yXa, pyOuoBed mnemdurond, 6OonesHp Jleroca, aepMaTOMUO3HUT/FOBCHUIbHBIN
JIEPMaTOMHO3HT, TOJMMHO3UT, MHO3UT WHKIIO3WH Tena, cuHapoMm [wmiieHa-bBappe, Oone3nb
Menbepa, cMmemanHas OONE3Hb COCIUHWTEIBPHOH TKAHW, BAaCKYJIUT IEPHHUIMO3HON aHEMUH,
NOMMXOHAPUT, HOJ'II/II‘J'IaH,E[y.]'IHprIf/'I aYTOHMMYHHLIﬁ CUHAPOM, MNOJUMUAITHUA PCBMATUYCCKAL,
MCPBUYHBIA OWIMAPHBIA LUPPO3 NEUCHH, NCOpPHA3, MCOPHATHYCCKHN apTpuT, (eHOMEH PeliHo,
cuHapoM PeliTepa, peakTHUBHBIA apTPUT, PECBMATHUYCCKAs JIMXOPAAKA, CKICPOACPMUS, CHHIAPOM
[lerpeHa, CHHAPOM JKECTKOTO YEIIOBEKA, apTepuUUT Takascy, BHCOYHBIH
APTCPUUT/TUIAHTOKICTOYHBIA ~ APTCPHUUT, Y3CJIKOBBIA  MOJIMAPTCPEHUT, YBCHT, BHTHIIHIO,
ayTOMMMYyHHas 6051e3Hb BuimbcoHa, HapyIIeHUs CBEPTHIBAEMOCTH KPOBH H3-32 ayTOPEAKTHBHOCTH
MPOTHB (DaKTOPOB CBEPTHIBAHHS KPOBH, XPOHHYECKAs KPAIUBHUIIA, BACKYIIUT, BKIIOYAs, HO HE
OTPaHMYHBASCh T[PAHYICMAaTO30M C TOJHAHTHHATOM, SO3WHO(WIBHBIA TIPAHYJIEMaToO3 C
TIOJTHaHT U TaMH, MI/IKpOCKOHI/I‘IeCKI/Iﬁ MI/IKpOCKOHI/I‘{CCKI/Iﬁ TIOJIMAHTHUTBI, TCHOX INOHIHMCH
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MypIypa, THICPYYBCTBUTCIBHOCTh BACKYJIUTA, T'HIOKOMIUICMCHTCMHYCCKUN —KPaITABHULKHI
BACKYJIUT, V3CIKOBBIN TOJTHAPTCPHHT.

[0089] BocnanutensHbIC COCTOSIHUS TaKKe MOTYT BOZHHKATh B KOHTCKCTC HMH(CKIIWH,
BKJIIOUAsL, IOMHUMO NIPOUETO, GaKTepHaIbHbIC, BUPYCHBIC, NPOCTEHIME U IPpUOKOBbIC HH(EKIHY, Iae
MCPEKPECTHASl PEAKTHBHOCTh C TATOICHHBIM AHTHICHOM U CAMOAHTHUICHAMH MPHBOAUT K
BOCIIAJICHUIO U HexenaTeabHOH aktuBHOCTH CD4 + T-kmeTox mpoTHB COOCTBEHHBIX AaHTHICHOB.
BupycHbie maToreHsl, MpeACTaBISIOIINC HHTEPEC, BKIIFOYAIOT, TOMHMO IPOYETO, KOPOHABUPYCHYIO
nHpekimro, Harpumep, SARS-CoV-1, SARS-CoV-2, MERS-CoV u tomMy momo0HOE, a Tarke
Jpyrue BUPYCHI, KOTOPBIC BBI3BIBAIOT YCHICHHYIO BOCHATIHTEIBHYIO PCAKIIMIO H CAMOPCAKTUBHBIC
otBeThl T-kieTok. Jlpyrue MHKpOOBI, IPEACTaB/AIOIIME HHTEPEC, HO HE OTrPAaHHMYUBAIOLIUCCS
CICOYIOINMM, BKIFOYAOT, Yersinia sp., Hampumep, Y. pestis, Y. pseudotuberculosis, Y
enterocolitica; ®panmmckenna cm.; [lactypemna cm; Vibrio sp., mampumep, V. cholerae, V.
parahemolyticus; Legionella sp., mampumep, L. pneumophila; Listeria sp., nampumep, L.
monocytogenes; Mycoplasma sp., Hanpumep, M. hominis, M. pneumoniae; Mycobacterium sp.,
uHanpumep, M. tuberculosis, M. leprae; Rickettsia sp., Hanprmep, R. rickettsii, R. typhi; Chlamydia
sp., Hanpumep, C. trachomatis, C. pneumoniae, C. psittaci; Helicobacter sp., Hanpumep, H. pylori u
ap. Taxoke BKIFOYCHBI BHYTPUKJICTOUHBIC MPOCTCHINKE MaToreHsl, Hampumep, Plasmodium sp,
Trypanosoma sp., Giardia sp., Toxoplasma sp., Leishmania sp. u ap.

W peHTH(UKAIHA ¥ BRLACICHNC PErYISTOPHBIX T-KICTOK

[0090] B HacTosiiiem onmcaHuu rokazaHo, uto antureH-crieuudraeckue T-knetku MHC kiacca
I mveroT YeTkoe BpeMst JUTs PaCIIMPSHHMS TIOCTIC BO3ICHCTBHS AaHTUITCHA U UMCIOT YSTKHH (peHoTHI,
KOTOPBIF MOXKHO YIOOHO OMHCATh KaK (DCHOTHIT KIICTOTHOM MOBEPXHOCTH, KOTOPBIH 0OCCIICYUBACT
JICTKOCTh MACHTU(DHKALMN U BBIACICHISL

[0091] Kak ommcano B mpumepax, MpH KOHTAaKkTe (HAMPHUMEP, WUMMYHH3ALHH) C AHTHUTCHOM,
UHULMHPYIOIMM aH , HaOmogaeTcs yeenudeHue vactorhl obmmx CD4" T-kneTok B KpoBU
MIPUMEPHO ¢ 8-12 qHS mocie UMMYHH3ALIH, KOTOPasi CHIDKAETCS B TeUEHHE cieayrommx 7-10 xHeit
Ha6moaaeTcs conmyTeTByromee yeeauaeHue 4actoTel oomux CD8" u y6 © T-kneTok B KpPOBH, 4TO
COOTBETCTBYET CHUKeHUIO M yBeaudeHuto CD4' T-kneTok. DTa MOAEIh CHHXPOHHOTO MOBEICHHUS
B 3THX NOMy/HUusaX T-KISTOK Takke Habmomanack B Apyrux Tkausx, Hanpumep, B UTHC u T. 1.
TxaHM, KOTOPBIC ABISIOTCS HCTOYHUKOM T-KJICTOK, TAKHE KaK CEIC3CHKA U TUM(ATHICCKUH Y3ET,
MOTYT UMETb Pa3IMIHbIA NATTCPH CHHXPOHHOTO MOBEACHMS, C MMOCTCIICHHBIM CHIPKCHHEM YaCTOThI
o6mux CD4Y, CD8" u §6 © T-kieTok A0 7-ro AHS, 3aTeM MOBBIICHHE 9acTOThL. Bee Tpu Tuma T-
KJICTOK MOKa3ajH MOBBIIICHHYIO KJIOHAJIBHYIO SKCIAHCHIO, HAYMHAS NPHUMEPHO ¢ 7-rO JHS MOCIC
nmvyHm3atud.  KioHanpHo pacmmupenssie kietku CD4+ akTHBHPYIOTCS, HATIPUMED, SBIISFOTCS
CD44highCD6Llow 1 cieru)udHbI 47151 HHULHHAPYIOIIETO aHTUIeHa. KIIOHAIBHO PacIIHpEeHHBIC
ket CD8+ He pearupyroT Ha HHULUHUPYIOMINI aHTUTCH.
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[0092] Wzonuposanneie monymsmwn peryiasaropaeix (CD8 +KIR+) T-kmetok Moryt ObITh
HCTIOIb30BAHEI B KAUCCTBE TCPANICBTHUCCKUX areHTOB, MOT'YT OBITh TCHE THICCKH MO M) UIUPOBAHBI
st skenpeccun 3k3oreHHoro TCR, mMoryt ObITe mpOBEpEeHBI A ONPEACTICHHS AHTHUTCHHOH
cnemduaHocTr TCR u Tomy nmogodroe. KieTku MOTYT OBITh BBIACICHBI U3 COACPKAIIETO KJICTKU
OHOIOTHICCKOTO 00pasia OT YEIOBCKA, MPEACTABILIOIICTO HHTEPEC, B MFO00C BPEMsL, HO YIO0OHO
MOTryT OBITh IOJIyYE€HBI B MOMEHT HAmOOIBINETO paciiMpeHus B Kposu. Ilocrme mMMyHHOI
CTUMYJLILMY, BKITIOYAs, HANPUMEP, UMMYHH3ALMIO, IMHK PETYIATOPHBIX KICTOK B KPOBH MOXET
OBITh MPUMEPHO Ha 7-U ACHB, OKOJIO §-r0 AHA, OKOJI0 9-ro mHi, okomo 10-ro xusa, oxomo 11-ro quq,
npuMepHo Ha 12-H nmeHs, mpumepHo Ha 13-if meHp mociae wMMyHmzammi.  KomudecTso
peryaTopHbIX T-KJIETOK B KPOBH OOBIMHO HHU3KOE, HAmpuUMep, MeHee mpuMmepHo 2%, MeHee
mpumepHo 1,5%, menee npumepro 1%, menee mpumepHo 0,5% ot obuero PBMC.

[0093] Mapxeps! perynaropHsIx T-knetok Brodaotr CD8 u, kak npaBiio, O1uH WM HECKOJIBKO
oenxoB KIR, Brmouas, 6e3 orpanmuenwii, oauH win 6oiee uz KIR2DL1, KIR2DL2, KIR2DL3,
KIR2DLS, KIR3DL1, KIR3DL2; u MOKeT KOHKPETHO BKJIFOUaTh OAMH WK Heckonbko KIR2DL2,
KIR2DL3 u KIR3DL1. Kraetk# MOryT AOTMOJHHTEIBHO XapaKTePHU30BATHCS IKCIPECCHEH
MapkepoB, Birouas, 6e3 orpanmucuuii, CD38, HLA-DR, CD29, CD44, CD122 u t.a. Knetku
MOTyT OBITh OXapaKTCPU30BaHbI Kak akTuBHpoBaHHbIC, Hampumep, CD44highCD6Llow. Knetku
TaKoKe MOTYT OBITh OXapakTepu3oBansl 1l skcnpeccuu TCR, cBszaHHOTO ¢ perymsaTopHeiMEu T-
KJICTKaMH, HalIPHMEP, IyTEM CBSI3BIBAHKS MONUNCITHAA My IbTHMepHOro nenruga/MHC.

[0094] Mapxeps! MOTYT OBITh OOHAPYXKECHBI W/WIHM HCIOIBb30BAHbI A1 0TOOPA WM BBIACICHUSA
KJICTOK IyTeM CBS3bIBaHMS ¢ aUHHBIM PEarcHTOM, HANPHMEpP, CICHU(PUUCCKUM CBA3YIOLIMM
3JICMCHTOM, KOTOPBIA IOCPEACTBOM XHMHYCCKUX WM (PM3UYCCKUX CPSACTB CICLU(PHICCKU
CBSI3BIBACTCSA € MapKepOM HAa KJICTKE (T.C. BTOPBIM CHCLI()HICCKHM CBS3YIOIIMM 3JEMEHTOM).
KoHkpeTHBIC Taphl CBSI3BIBAHFS, MPEACTABISIOIINEC MHTCPEC, BKIIFOYAIOT YIJICBOABI M JICKTHHBI,
KOMIUICMCHTAPHBIC HYKJICOTHAHBIC MOCICIOBATCIIPHOCTH, MCITHIHBIC JIMTAHABI U PCLCHITOPSI;
3((EeKTOPHBIC H PELICIITOPHBIC MOJICKYJIBI; TOPMOHBI U OCJIOK, CBSI3BIBAIOILUI FOPMOHBI; KO()aKTOPHI
(epMeHTOB U (pepMEHTHI; UHTHOUTOPBI (epMeHTOB H (epmeHTsl; U T.4. Crermudeckue mapsl
CBSI3BIBAHUS MOTYT BKJIIOUATh AHAJIOTH, MPOM3BOJHBIC U ()PArMCHTHI HCXOJHOTO CIICLIUA(HICCKOTO
CBA3YIOLIECTO 3JieMeHTa. Hampumep, mapa penentopa W JIMTaHAa MOXKET BKIFOYATh MCTITHAHBIC
(parMeHTBI,  XHMHYCCKA  CHHTC3HPOBAHHBIC  NCOTHAOMHMCTHKH,  MCUYCHBIH  OCJIOK,
JIepUBaTH3UPOBAHHBIN OCIIOK U T. 1.

[0095] OcoOEHHO TMOJIC3HPIMH PEATCHTAMH SIBISEOTCS. AHTUTENIA, CICHU(DUIHBIC ISt
MapKepoB, MPHUCYTCTBYIOLIMX HA HYXKHBIX KICTKaX (I TMOJOXKHTCIBHOrO OTOOpa) u
HC)KCNIATCITBHBIX KJIETOK (U1 OTPHLATCIBHOrO 0TOOpa). MOryT OBITE HCHIONB30BAHBI LICITHIC
aHTuTeaa Wi (parmMeHThl, Hanpumep, Fab, F(ab),, merkue win Tspkenbie parMeHTHI ENH U T. A,
Takue ceneKUUOHHBIC aHTHTEIAa MOTYT OBITh HONHUKIOHATBHBIMU HMJIH MOHOKJIOHANBHBIMU H, KaK
MPAaBHIO, KOMMEPYCCKH JOCTYIHBI HIH, AJBTCPHATHBHO, JIEIKO MPOAYLHPYIOTCS CHOCOOAMHU,
W3BCCTHBIMU CICLHANHCTAM B JAHHOM OOIacTH TEXHHKWA. AHTHTENna, OTOOpaHHBIC I
HCTIOIb30BAHUSL, OYIyT UMETh HA3KHI YPOBEHb HECTICLIM(DPUIECCKOTO OKPAIIHBAHMS U OOBIYHO Oy YT
HMMETb CPOACTBO IO MeHbIneH Mepe okomo 100 uM k aaTureHy.
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[0096] B omHOM BapmaHTe OCYINECTBICHMA M300pPETCHHS aHTUTENA A OTOOpa COSAMHSIOT C
IUIACTUHOM, INAPUKOM, MAarHUTHBIM PEAarcHTOM M T.IL, HWIM MOMEYArOT METKOM, TakOM Kak
(prIyopecLieHTHAsI METKa, MaccoBasi METKA | T.[., KOTOPas MO3BOJSET NPOBOAUTH OTOOP. TOYHBIH
€rIoco0 COeIMHEHMST HE NIMEET PEIIAIOINEeTO 3HAYCHUS AU IPAKTHIECKOH peaan3aiy i300peTeHMS,
U B JAHHOM O0JIaCTH M3BECTEH psAJ albTepHATUB. [IpsaMoe coenarHEeHNe NMPUKPEIUIET aHTUTENA K
IUTAaCTHHE, YacTHI[AM, MAarHUTHOMY peareHTy U T.1. KOCBEHHOE COEOMHEHHE MOXKET OBITH
JOCTUTHYTO HECKONBKHMH CIOcOOaMH. AHTHTENIA MOTYT OBITh COCIUHCHBI C OJHHM 3JIEMCHTOM
BBICOKOA()(PHHHOI CHCTEMBI CBSI3bIBAHMS, HATIPUMED, OMOTHHOM, M YaCTULIAMH, TIPHCOC ANHCHHBIMU
K IPyTOMY 3JIEMEHTY, HaIIpUMep, aBUANHY. MOXKHO TakKe HCIIOIb30BaTh AHTUTEIA BTOPOH CTa UM,
KOTOPBIC PacIO3HAIOT BUAOCTICLI(PUYHBIC SITUTOIB! AHTUTET, HATIPUME]D, AHTH-MBIIIHMHBIHN [g, aHTH-
KPBICUHBIN Ig U T.1.

[0097] OyHKUMOHAIBHO 3HAUYUMBIC PETYJIITOPHBIE T-KIETKH MOTYT OBITH OYHIINCHBI M3
00pasnoB TKaHed Wi w3 KyabTyp. OUHINEeHHbIE KICTOYHBIC MOMYJLILMU IOJE3HBI A aHAIU3a
9KCIPECCUH T€HOB, CKPHHUHIOBBIX aHATIU30B JICKAPCTB, B TEPANCBTUUECKUX LEAX, I KyJIbTyp
HCKYCCTBCHHOM KOKYIBTYP H TOMY IOZOOHOTO.

[0098] [Toxyyennple  TakuM  OOpa3soM  KJICTOYHbIE  KOMIIO3HIIMH  SIBILIFOTCS
BBICOKOOUYHMILICHHBIMHU, TJE JKElaeMble KJIETKM MOTYT COCTaBIATb, IIO MEHBIIEH Mepe,
npubmuTensHO 50% HKenaeMoro Thma KISTOK, MO MEHBIICH Mepe NPUOIU3UTEIBHO, 10 MCHBIICH
Mepe, mpubmmuTensHo 75%, mo Mespled Mmepe npubmmsutensHo 80%, Mo MeHbIICH Mepe
npubmsuTensHo 90%, 1o MeHbIICH Mepe npuOITH3HTeIbHO 95% WiH Goee.

[0099] Jns mONOXKWTENBHOTO WM OTPHIATSIBHOTO OTOOpa pPa3ACiCHUE MOIMYIILUH
HOJUICIKALIMX KICTOK MCTIONB3YeT adyhUHHOE pasaeieHue, 4T00BI 00SCIICTHUTD M0 CYIIECTBY YHUCTYIO
nonysipro. Mertoasl aduHHOTO pa3zaencHUs MOTYT BKIIOYATh MAarHHTHYIO CCTIAPALMIO C
HCTIOJIb30BAHHEM MAarHUTHBIX IHAPHKOB, MOKPBITEIX AHTUTEIaMH, aQUHHYIO Xpomartorpaduro,
LIUTOTOKCHYECKHEC areHThI, COCIUHEHHBIC C MOHOKJIOHAJIBHBIM AHTHTEJIOM WM HCIIOJIB3YEMBIC B
COYCTAHHUHM C MOHOKJIOHAIBHBIM AHTHUTEIIOM, HAIpHMEpP, KOMIUIEMEHTOM M IIMTOTOKCHHAMU, U
«ITaHOPAMHUPOBAHUE» AHTHUTEJIOM, IPUKPEIUICHHBIM K TBEPAOH MaTPHLEC, HAIPUMED, TUIACTUHE HITH
apyromy yrobHomy meTtoxy. MoskeT OBITh HCHONB30BaH TFOOOM METOXA, KOTOPHIH HE HAHOCHUT
YPE3MEPHOTO yInepoa KU3HECTIOCOOHOCTH KIICTOK.

[00100] [lonoxuTempbHBIT ~ WMMYHOCENECKIMS  HCIOJNB3YeT  pPEeareHT,  KOTOPBIH
n30upaTenapHo cBsa3biBacTes, Hampumep, ¢ CDS8, wnrubupyrommvu 6emkamu KIR u 1. 1. Ha
MOBEPXHOCTH KICTOK. OTpHIATCTBHBIA HWMMYHOCEICKLIUS HEOOSM3aTCIIbHO BBIMOTHICTCS IS
HCTOLICHHUA KICTOK Apyrux nuHui, Hampumep CD4, mapkepo B-kiaeTox, MOHOLMTapHBIX
Mapkepos U T. [I. Pasmep, Hampumep, IPSIMOE PacCesTHUES, MOXKET OBITh MCTIONB30BAH TS 3AIMUTHI
KJICTOK KPOBH, OTJMYHEIX OT JIMM()OLIUTOB. B HEKOTOPHIX BApHAHTAX OCYILCCTBICHHS HCIIONB3YIOT
J1BA, TPH, YETHIPE, ILITh WIH OOJiee PeareHTOB OTPHIATEIFHOIO MMMYHOBBIOOpA, HAalpPHUMED, B
KOKTEHJIe WIM B OTACNBHBIX OTPHIATENbHBIX BBIACICHWAX. B HEKOTOPBIX BapHaHTax
OCVIICCTBJICHNS JMHCUHBIA KOKTCIUTb, COACPKAIMMMA PCArCHTHI A1 OTPHULATCIIEHOTO OTOOpa
KaKI0W U3 MuenouaHeix kietok; B-xkiaetku, CD4 + T-xmetku u 1. J|. Tam, rae ucnonp3yercs
OTPHULIATETIFHOS Pa3/elieHe, OHO YacTO BBIIONHACTCS A0 IOJIOKUTEIBHOTO OTOOpa, YTOOBI
HCTOIIHTh KICTOYHYIO HOMYJISLNIO HEXKEIATCIbHBIX KICTOK. 3aTEM BBITOMHACTCS HOJIOKUTCIIbHBIH
otbop.
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[00101] Criectin)ueCKUe CBSI3BIBAKOIINC 3JICMCHTHI, OOBIYHO AHTUTENA, AOOABILIIOTCS K
CYCIICH3MH KJICTOK ¥ HHKYOHPYIOTCS B TEUSHHE NIEPHOia BPEMEHH, JOCTATOYHOTO IS CBSI3BIBAHUA
MMCIOIIMXCS aHTUTCHOB. HKYyOarws 0OBITHO COCTABIICT HE MCHEE 2 MUHYT B MOXKET OBITh MCHEC
30 muHyT. JKenaTreqpHO MMETh JOCTATOYHYIO KOHIIEHTPALMIO aHTUTE] B PEAKIMIOHHOM CMECH,
yr00sl  3()CKTUBHOCTH  pa3ACiCHHI HE  OrPAHMYHMBANIACH  OTCYICTBHEM  PEarcHra.
CooTBeTCTBYIOMIAsT KOHIICHTPALHS ONPEACIISCTCS THTPOBAHHUCM.

[00102] Cpenoii, B KOTOPOU Pa3ACISIOTCS KICTKH, OyAeT modas Cpeaa, KOTopas MOAACPKUBACT
JKU3HECTIOCOOHOCTD KJIETOK. PasmudHbIe Cpeapl MMEIOTCSA B MPOJAke M MOTYT HCIIOJIBb30BaThCA B
3aBUCHMOCTH OT HPHUPOABl KIETOK, BKIOUas MomuduimposaHHyro cpeay Eagle xommanmm
Dulbecco (DMEM), ocHoBHO# coseBoit pactBop XsHka (HBSS), dusnonormaeckuii pactsop ¢
(ocdaraeiv 6ydepom xommanmu Dulbecco (DPBS), RPMI, cpeny Iscove, PBS ¢ Smm OATA u .4
Knetxu MOryT OBITh IOMELICHHI B KYJIBTYPY, IIPUTOTOBJICHBI AJIS TEPATIMHU, 3aMOPOXKCHBI U T. 1.

[00103] Ilomydennple TakuM 0O0pa3oM KOMIIO3HMIIMM UMEIOT MHOXKECTBO IPHUMEHEHUH B
KJIMHHYCCKOH TEPAITHH, UCCIICIOBAHISIX, pa3paboTkax ¥ KOMMEPUYECKHUX LeIX. B TepaneBrrueckux
LIEJBIX, HAPHUMEP, TePaneBTHICCKU S (hEeKTHBHAS 1032 MOXKET OBITh BBEACHA AT CEICKTHBHOTO
MOAABJICHUS HEXKEIaTe IbHBIX IIATOTCHHBIX peakiyii T-KIeTok, Heo0s3aTeIbHO MOCIIE PACIIUPSHUT
KyJIbTYPBL

[00104] OKCIAaHCHSI WIM aKTHUBALMsI B KYJIBTYPES MOXKET HCIOJIB30BATh LIUTOKUHBI W/HITA
arrurcHnpeacrapomue kaetkd (APC). Konrakr MoxeT OBITE OCYIIECTBICH B JEOOOH
HOAXOAAINCH mHTaTenbHOM cpeae. Tam, rae oH mpucyrcTByeT, APC MmoxeT ObITh 3arpyxeH
HMOAXOAAIIAM HMETITHIHBIM aHTUI€HOM X OEIKOM, KOTOPBIH 3aTeM IPEACTABICH Ha IOBEPXHOCTH
knetku. CoornoureHue T-knetok k APC, eciiii OHO IPHCYTCTBYET, MOXKET COCTABIIITh OT IPHUMEPHO
1:20 mo mprmepro 20:1 u HE SABIACTCS KPHUTHUCCKUM OO TeX mop, moka kommuectBo APC He
orpasmdcHO. MoXkeT OBITh JOCTATOYHBIM Mepriox OT 8 aue, 1o 10 mue, no 12 muel, mo 14 aneit
(cm., Hanpumep, Dudley et al, JCO 2005; 23(10):2346-2357). 3arpyHTOBaHHBIC TakuM OOPa3oOM
perymartopHbie T-KIeTKH MOTYT OBITh HCHOJB30BAHBI I JFOOOHM JKETAEMOW LIETH, BKITFOUAsS
IKCTIICPUMCHTABHBIC IICH, CBA3aHHBIC C OINPEACIICHHEM CICLM(HIHOCTH K aAHTHICHY,
PO ITHPOBAHKEM LIUTOKHHOB U T.IL, U /IS JOCTABKH B €CTCCTBCHHBIX YCIIOBUSX.

[00105] [{ATOKHMHBI, KOTOPBIC MOJE3HBI TSI PACITHPCHUSI UCKYCTBCHHO , BKIIIOYAIOT, 0C3
OrPaHMYCHUH, OJHH WM HECKOJPKO LIUTOKWHOB, KOTOPbIC YCHIMBAOT mposudepauuo CD8+ T-
KJICTOK, KOTOPBIC MOTYT BKJIt04YaTh, 6¢3 orpanmacHui, [IFN tuma [ (IFNa u IFN), IL-1, IL-2, IL-6,
IL-7, IL-12, IL-15, TL-18, IL-21, IL-25, IL-27, IL-33 u 1. [I. Knetku MOTYT KyJIbTUBHPOBATHCSA B
OOBIYHBIX MHUTATCIBHBIX cpegax. Kommepueckw AOCTymHbIe Hocutenw, Takue kak Ham's F10
(Sigma), Minimal Essential Medium ((MEM), Sigma), RPMI 1640 (Sigma) u Dulbecco's Modified
Eagle's Medium (DMEM), Sigma), noaxoAat [aist Ky IbTUBHPOBAHUS KICTOK. JIroOas u3 3Tux cpen
MOXET OBITh AOMOJHEHA MO MEPe HEOOXOJUMOCTH FTOPMOHAMH H/WITK APYTUMH (pakTopaMu pocta
(TaKUMH KaK HMHCYJIMH, TpaHC(eppUH WIH 3MUACpMaIbHBIN (PaKTOp POCTa), COMIMU (TAKUMHU KaK
XIIOPHA HATPWsl, Kajablpi, MarHui U (ocdar), 6ydepamu (takmmu kak HEPES), nykneosumamu
(TaKuMH Kak aJCHO3WH W THUMHAWH), AHTHOHMOTHKAMH, MHKPOSJIEMCHTAMH W TITIOKO30H HWIIH
9KBHBAJICHTHBIM HCTOTHHUKOM 3Hepruu. JIroOsle apyrre HeoOxoanMbie J0OaBKH TakKXKE MOTYT OBITH
BKIIFOUCHBI B COOTBETCTBYIOINX KOHIECHTPAIMAX, KOTOPBIC OBIIM OBl M3BECTHBI CIICIIMAINCTAM B
JAHHOW OONacTH TEXHWKH. YCJIOBHS KyJIbTHBHPOBAaHMA, TaKWe Kak Temmeparypa, pH u t.a,
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ABIAIOTCA TEMH, KOTOPHIC paHEEC HCIONB30BAINCE C KICTKOM-XO3SWHOM, BBIOPAHHOM I
9KCIPECCHH, U OYAYT OUYCBUIHBI OOBIYHO KBATH(HULUPOBAHHOMY PEMECCIICHHHKY.

[00106] Axmueayus ex vivo T-KI€TOK MOXKET ObITh JOCTHTHYTa C MOMOINBI) MPOLICAYP,
VCTAHOBIICHHBIX B JAHHOH 00JIaCTH TEXHUKH, BKITFOYAsI aKTHBALIMIO T-KJIETOK Ha KIICTOYHOM OCHOBE,
AKTHBALIMIO HAa OCHOBC AHTUTE] WIM aKTUBALMIO C HCIOJNB30BAHMEM PAa3NMUYHBIX PEarcHTOB
AKTUBALIMH Ha OCHOBC INAPUKOB. AKTHBAaLMS T-KICTOK Ha KICTOYHOM OCHOBE MOXCT OBITh
JOCTUTHYTAa IIyTeM BO3ACHCTBHA T-KJICTOK HAa AHTHUICHIPE3CHTUPYIOIME KICTKH, TAKUC Kak
JCHAPUTHBIC KICTKH WIHM WCKYCCTBCHHBIC AHTHUICHOPE3CHTHUPYIOLIME KICTKH, TaKHe Kak
obmyueHHbeie keTku K562, AxrtuBauus Ha ocHoBe aHTHTen MOjiekya CD3 Ha mosepxnoctu T-
KJICTOK € PacTBOPHMBIMH MOHOKIOHAIbHBIMHM aHTUTenamu npotus CD3 Tarke moanepikupaeT
aKTHBaLMIO T-KJIETOK B pucyTcTBUM [L-2.

[00107] T-xmerkn MOryT OBITH  KyJIBTYpaMH, KOHTAKTHUPYIOHIIMMH C  ITOBEPXHOCTBIO,
00CCIeUHBAIOINCH areHT, KOTOPBIM CTUMYJIMPYET CHUTHAN, CBsizaHHbIA ¢ komruiekcom CD3 TCR
(manpumep, anrureno npotuB CD3) m areHTOM, KOTOPBIM CTUMYJIHPYET KOCTUMYJIITOPHYIO
MOJICKYJTy Ha moBepxXHOCTH T-KiteTok (Hanpumep, autureno npotus CD28). Axrusarms T-kieTok
Ha OCHOBE IIAPHKOB MOXCT OBITh AOCTHIHYTa C HCIIONB30BAHHEM KOMMEPUYECKH JOCTYITHBIX
PCarcHTOB aKTHBALMK T-KJICTOK, BKIIFOYAS, HO HE OrpaHnduBasch, invitrogen® CTS Dynabeads®
CD3/28 (Life Technologies, Inc. Carlsbad CA) nmu Miltenyi MACS® GMP ExpAct Treg Gycunsr
Miltenyi MACS GMP TransAct CD3/28 (Miltenyi Biotec, Inc.). Ycmosusi, moaxoasiuue s
KyJIbTYpBI T-KJICTOK, XOPOLIO M3BECTHBI B JaHHOH oOmacTu Texuuku. Lin, et al. (2009) Cytotherapy
11(7):912-922; Cmur ™y op. (2015) Knunudeckas ¥ TpaHCILUHOHHAaS uMMyHomorus 4:¢31
onybnukoBaHa oHnaiH 16 smBaps 2015 roma. KneTku-MummeHu noanepKUBarOTCS B YCIOBUSIX,
HCOOXOIUMBIX TS IOAACPKKH POCTA, HAIIPHMEP, MPU COOTBETCTBYIOIICH TeMriepaType (HarmpuMmep,
37°C) u atmocepe (HampuMmep, BO3AYX ITOC 5% coz).

[00108] Perynaropusie T-K1eTKH, BBIICICHHBIC TaKUM 00Pa30oM U HCOOA3aTCIPHO PACIITHPCHHBIC,
HCOOs3aTEIBHO TCHETHICCKH MO JU(primpoBaHbl, Harpumep, i skcrpeccun TCR, oTnuaHOro 0T
HatusHoro TCR. Perymaropueie T-kieTky, pacIIHMpEHHBIC BO BPEMsi HMMYHHOTO OTBETa Ha
BaKLMHY, HaOpUMep, MOryT ObITh MoAu(HuupoBansl ;i skcnpeccun TCR, cnermpuaHoro aisa
MOAABJICHUS Ay TOMMMYHHOTO 3a00JICBaHYIS, TPAHCIUIAHTALHOHHOTO AHTUICHA U T. . | paHCIyKLHs
T-KkJeTOK C BEKTOPOM SKCIPECCHH MOKET OBITH BBIMOIHCHA € UCTIOIb30BAHHEM METOAOB, XOPOLIO
M3BCCTHBIX B JAHHOW 00JACTH TCXHUKH, BKJIIOYAs, HO HC OTPAHHYHBASCH, KOMHKYyOAaLmio ¢ T-
KJICTKAMH XO3SIMHA C BHPYCHBIMHM BCKTOPAMH, JJICKTPOIOPALMS W/WIH XUMHYCCKH YCHICHHASL
JOCTaBKa.

[00109] AnprepratnBHO umkeHepHelH TCR  MokeT ObITE BCTaBICH, HAaIpUMED,
CRISPR/Cas9; meranykicazoi; cnpoektuposanHas [-Crel camoHaBomsIascs sHI0HYKICa3a U Ap.
Cwm., manpumep, Eyquem et al. (2017) Nature 543: 113-117, and Georgiadis et al. (2018) Mol. Ther.
26:1215-1227.

[00110] Y10o0BI OIPEAETIUTh IPUTOJHOCTh KJICTOYHBIX KOMIIO3ULTUH s 64
TCPACBTHYCCKOTO BBCACHUS, KICTKH MOTYT OBITh CHa4ajga MPOTCCTHPOBAHBI HA MOAXOASIICH
JKUBOTHOH Mozemu. Ha ogHOM ypoOBHE KICTKH OLICHHBAIOTCS Ha MPEAMET HUX CHOCOOHOCTH
BBDKHMBATh UM MOJACPKHUBATh CBOH (JEHOTHIT B €CTSCTBCHHBIX YCIOBHAX. KieTOuHBIC KOMIOZUIIMI
BBOJAT HMMYHOAC(HULIUTHBIM JKHBOTHBIM (TaKUM KaKk OOHA)KCHHBIC MBIIH WIH >KUBOTHEIC,
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CTaBIIMEC MMMYHOJC(UIMTHBIMHA XUMHYCCKH WU MyTeM oOmy4eHHs). TkaHH cOOHpAarOT Mocie
MEePHOa OTPACTAHUS U OLICHUBAIOT Ha MPEAMET TOTO, IPHCYTCTBYIOT JTH BBEACHHBIC KICTKH HIIH HX
MTOTOMCTBO.
[0001] B tepaneBTHUecKuX LEMAX KIETKH MOTYT OBITH ayTOJOTMYHBIMH FUIM aJUIOTEHHBIMH. B Takmx
cayqasx orpanmacane MHC perymsroproit T-knetku 6yaet coorserctBoBath Tty MHC perpnuceHTa.

[00111] O¢dexTrBHAA 1032 PETYIITOPHBIX KICTOK BBOJHUTCS PELMITMCHTY U MO3BOJIICT
koHTakTHpoBaTh ¢ CD4+ T-kiaeTkaMu B UX POAHOM cpene, HampuMmep, B TUM(aTHICCKUX Y3Iax i
m. 1. Jlo3upoBKka 1 4acTOTa MOTYT BapPbUPOBATECS B 3aBUCUMOCTH OT CPEACTBA; CrI0c00a BBCACHIL,
u ToMy nomo6Hoe. CrierpanucT B JaHHOH OOJACTH TEXHHKH MOHMET, YTO TAKUC PYKOBOISIIUC
MPUHLMIBEL OYAYT CKOPPEKTUPOBAHBI C YYETOM HHAMBHIYAIBHBIX OOCTOATENBCTB. Jl03MpOBKa
TAKKE MOXKET BapbHpOBaTbCA NI JOKAIM3OBAHHOTO BBEACHUSA, HANpUMEpP, HHTPaHA3aIbHOTO,
HHTQ/SIMAOHHOTO W T.A., WIM JUI1 CHCTEMHOIO BBEACHMS, HAmpUMeEp, T.M., T.OL, T.B. H T.IL
YcuneHHbIH IMMYHHBIH OTBET MOXKET MPOSBIATHCS B BHAC YBEIMUICHIS LIUTOIUTHICCKOTO OTBETA
PeryJMTOpHbIX T-KIETOK Ha KIICTKH-MHIICHH, NPHCYTCTBYIOIIME Yy PELIMIMCHTA, HAIPUMED,
VMEHBIICHHE CHMITOMOB ay TONMMYHHOTO 3a00JICBaHIS, U TOMY ITOA0OHOE.

[00112] Perynmaropusie  T-xmetkn Moryr OBITH  IPEAOCTAaBICHBI B (hapMareBTHYECKUX
KOMITO3UIIMAX, HMPUTOJHBIX AT TEPANeBTHUCCKOIO HCIOJIBb30BAHUS, HANPUMED, A JICUCHHI
YENIOBeKa. 1epaneBTHICCKUE COCTABBI, COACPIKALIME TAKHUE KICTKH, MOTYT OBITh 3aMOPOXKEHBI HIIH
NPUTOTOBJICHBI 11 BBEACHHUA C (PU3HOJOTHYCCKH MPUSMIICMBIMH HOCHTEIISIMH, SKCLHITHCHTAMHU
wm crabwmatopamu (Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), B
BHIC BOJHBIX pacTBOopoB. Knetkm OyayT cdopmymmpoBaHbl, JO3MPOBAaHBI WU BBEIACHBI B
COOTBETCTBHH C XOPOIICH MEIMIMHCKOM MNpakTHKOH. (DakTopsl Ui pacCMOTPEHHS B 3TOM
KOHTEKCTE BKJIFOUAIOT KOHKPETHOE PACCTPOMCTBO, KOTOPOE JICUUTCSI, KOHKPETHOE MIICKOITUTAOLIEE,
KOTOPOE JICUUTCS, KIITHUIECKOE COCTOSHHE OTASIbHOTO MALMCHTA, MPUIHHY PACCTPOHCTBA, MECTO
JOCTAaBKH arcHTa, Croco0 BBEACHWS, IUIAHHPOBAHHC BBCACHUSA H APYIHC (JaKTOPbI, U3BCCTHBIC
MPAKTHKYIOLIAM BPavaM.

[00113] Knetkmn MoOxHO BBOAMTH JHOOBIM  IOAXOJSINHM  CIIOCOOOM, OOBIYHO
MapeHTepaibHbM. [lapeHTepanbHble MH(Y3UM BKIIOYAIOT BHYTPHUMBIMICYHOC, BHYTPHBEHHOC
(bomocHOE WM MEQUICHHOC HMH(Y3MOHHOC), BHYTPHAPTSPHAIBHOC, BHYTPHUOPIOIIHHHOE,
HMHTPATEKAIbHOE FIIH MOJAKOKHOE BBEACHHE.

[00114] Perynaropusie T-knmetkn Moryr ObITh BBemeHBI CYOBEKTY B THOOOM
(PH3HONOrMYECKH MPUEMIIEMOH Cpee, OOBIMHO BHYTPHUCOCYAUCTO, XOTSI OHH TAaKXKE MOTYT OBITh
BBCJCHBI B MOOOU apyroil yAOOHBIN YIaCTOK, II¢ KJICTKH MOTYT HAUTH MOAXOIIIICC MECTO IS
pocta. OOBIMHO BBOJAT MO MCHBLICH Mepe mpuOmm3uTenpHO 104 KISTKW/KT, MO MEHBIICH Mepe,
npubnnsutenpHo 105 KIeTok/Kr; mo MeHbIIeH Mepe npudmr3uTenbHO 106 KIeTOK/KT, IO MCHBIICH
Mepe mpubnusutenpHo 107 kaeTok/Kr, nnu 6omee, 00BIYHO OrPaHUYCHHBIC KOTHISCTBOM T-KIICTOK,
KOTOPBIE TIOTYIAr0TCs BO BpeMs cOopa.

[00115] Kypc teparmm MoxeT OBITE OTHOKPATHOM JO30M MM B MHOTOKPATHBIX 033X B
TEUEHHE OTPEAEICHHOIO NMepHOAa BPEMEHH. B HEKOTOPHIX BapHaHTaX OCYINECTBICHUS KICTKH
BBOJSIT B OJHOKPATHOH J103¢. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHHS KJICTKH BBOJAT B ABYX I
force pa3aeICHHBIX J03aX, BBOAUMBIX B TeucHHUC rieprona 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
21,28, 30, 60, 90, 120 wmu 180 guel. KonmmdaecTBO KICTOK, BBOJUMBIX B TAKHX MPOTOKOIAX CIUTHT-
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JIO3UPOBAHMSL, MOKST OBITh OTMHAKOBBIM MPH KAKIOM BBCACHHH MITH MOXKET OBITh MPSAOCTABICHO
HAa Pa3HBIX YPOBHSAX.  MHOTOAHCBHBIC MPOTOKOJIBI JO3UPOBAHKS B TCUCHHE OMPEICICHHBIX
MICPHUOAOB BPEMEHH MOTYT OBITh IPESAOCTAB/ICHBI KBATH()UIIMPOBAHHBIM CIICLIUATHCTOM (HAPUMED,
BPauoOM), KOHTPOJIHMPYIOLINM BBEIACHHE KICTOK C YICTOM PEaKLMH CYOBEKTA HA JICUCHUE, BKIIFOYAL
no004HBIC 3(D(PEKTHI ICUCHHS U X MOYIIALIUIO, KaK 00CYKIaI0Ch BBIIIIC,

CKpHHUHT Ha aHTHUTEHHVIO CrieU(UUIHOCTD

Breibpannsie  perymaropHele  T-KJIETKH  MOTyT  OBITh  HCIIONB30BAaHBI B KaueCTBE  HCTOYHHKA
nociexosaTeapHocTel, komupyiomux TCR, obecreunBaromuyx aHTUTCH-CICHU(IMECKOS MOAABICHUE
HeskenatenbHbIX CD4+ T-kneTOYHBIX OMOCPEIOBAHHBIX OTBETOB. [lOC/ICIOBATEIBHOCTH KOIHUPOBAHUS
TCR MoryT 6BITh H30THPOBAHBI TOOBIM YAOOHBIM METOOM, HALIPHMED, KaK OIHCAHO B IIPUMEPAX.

[00116] [Mpencrasmsromuii naTepec TCR MOXkeT OBITH BBIpaXKeH B pacTBOPHMOM popMme U
MYJIbTHUMEPH30BAaH MJI1 HCIOJIBb30BAaHMA B KAueCTBE CEJICKTHBHOIO CBA3BIBAIOLICTO AarcHTa.
PactBopuMBIi G710k MOXKET MPEACTABIATH COOOM OHY LIeIb WM, KaK MPaBUIIO, rerepoaumep. B
HEKOTOPBIX BapWaHTax ocymecTBiaeHus pactBopumbii TCR  momudummpyror moGasnenuem
HENTUIHOM MOCIC0BATEIPHOCTH aKienropa onoriHa Ha C-koHIEe ogHOro monmmnenTuaa. [locne
OuotnHMMpoBaHms B akuentopHoM rnenteae TCR MokeT OBITH MyJIbTHMEPHU30BAaH IyTEM
CBS3BIBAHUS C NAPTHEPOM IO CBS3BIBAHMIO OMOTHHA, HANPHMEP, aBUAWHOM, CTPSITABHIMHOM,
TpanTaBUAWHOM, HelTpaBuauHOM U T.A4. [lapTHep mo cBsa3pIBaHMIO GHOTHMHA MOXET COACPIKATh
OOHapyKHBaCMYI0 METKY, Hampumep, (ayopodop, MacCOBYO METKY W T.X., WIH MOXET OBITh
CBSI3aH C YaCTHUIICH, HapUMep, napaMarHuTHOH gactuue. Ot6op nurannos, cesazanHbIX ¢ TCR,
MOXKET OBITh BBHIIOJHEH C NOMOIIBIO IPOTOYHOM LUTOMETPHUH, MAarHUTHOTO OTOOpa M T.IL, KaK
H3BECTHO B JaHHOU 00JIaCTH TEXHHKU.

[00117] Mymstumep TCR ucnione3yercst B aHaIu3e CBS3BIBAHUS ¢ OUOMMOTEKOM pa3HOOOPa3HBIX
MENTUAHBIX AHTHICHOB. [leNTHOHBIA NWUTraHA COCTAaBILET OT mpuMmepHO 8§ no mpumvepao 20
AMHHOKWHCJIOT B JUTHHY, OOBIMHO OT MPHUMEPHO § 10 IpHMEpHO 18 aMUHOKHUCIIOT, OT MpUMEpPHO 8 10
MPUMEPHO 16 aMHHOKHCIIOT, OT NMpUMEpPHO 8 10 mpuMepHO 14 aMHUHOKHCIOT, OT mpUMEpHO 8 10
npuMepHo 12 amuHOKHMCTOT, oT prMepHo 10 1o nprmepro 14 amusOKHCTOT, OT ipHMepHO 10 10
mpuMepHo 12 amuHOKHCHOT. CneayeT MOHUMATh, YTO MOTHOCTHIO CIydaiHas OHONMHOTEeKa OyaeT
MIPEACTaBIATh COOOH HEOOBITaWHOE UHCIO BO3MOXKHBIX KOMOWHamui. B Hexotopelx cmocobax
pazHOOOpasue OrpaHWYIEHO OCTATKAMM, KOTOPBIE NMPUKPEIULIOT MENTHA K JOMEHAM CBS3bIBAHUSA
MHC, xoToprie B HacTOSIIEM ONMCAHUH Ha3biBarOTCs aHkepHeIME octatkamu MHC. Tlonoxenue
AHKCPHBIX OCTATKOB B MCNTHAC OMPEACIBIIOTCS Crel(pUIecKUME JoMeHaMu cBsizbiBanns MHC.
PaznooOpazue Taxke MOXKET OBITH OTPAHWYCHO HA APYTUX HOZUIMLIX, O YeM CBHICTEIBCTBYIOT
00s13aTe IbHBIC HICCIICAOBAHM, HanpuMep, Ha sikopsax TCR. B 6ubnmoTeke npucyTCTBYET HE MCHEE
106, ve menee 107, wame Beero He MeHee 108 pa3THMIHBIX IEMITHAHBIX JIATAHAOB.

[00118] beaku MHC, wucnone3yembie B OHOMHMOTEKAX, MOTYT OBITh OT JIOOBIX BHIOB
MIeKkonmTaromux win nruity, Ocobeiii nHTepec npeacTassroT ueaoseucckue HLA-Genku. B Genku
HLA Bxoast cyobsemununist kiaacca [l HLA-DPa, HLA-DPPB, HLA-DQa, HLA-DQP, HLA-DRa u
HLA-DRB, a taxke 6enku knacca | HLA-A, HLA-B, HLA-C u B2-mukporao6yiuH.
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[00119] MHC-cBa3biBatOIe JOMEHBI OOBIYHO MPSACTABISIOT COOOH PacTBOPHUMYIO
(dopMy OOBIMHO CBSI3aHHOTO ¢ MeMOpaHoi Ocnka. PacTBopumasi (hopma BBIBOAWUTCS M3 HATUBHOM
(pOpPMBI TIyTEM YIAICHHUS TPAHCMEMOPAHHOTO AOMEHA. Y JOOHO, 4TO OCI0K YCEKACTCs, YA KaK
LUTOIIa3MAaTHIECKUH, TaK W TpPaHCMEMOpaHHBIM AOMEHBL B HEKOTOPBIX TaKkUX BapHaHTaxX
OCYIICCTBICHHS CBA3BIBAIOINMC JOMCHBI IOABCPraJd MyTarcHesy W BBIOMpanu Uil
AMHUHOKHCJIOTHBIX HSMCHeHHﬁ, KOTOPBIC MNOBBIMIAIOT  PACTBOPUMOCTD OAHOLICTIOYCYHOTO
nonmrenTyuaa, 0¢3 M3MCHCHHS MENTHIHBIX CBA3BIBAIOIMMX KOHTAKTOB. Jlma OenkoB kmacca |
CBS3BIBAIOIIHIC JOMEHBI MOTYT BKIOUaTh ol, 02 m o3 momeH amrens kracca I, Bxmouas, 6e3
orpanmucHuri, HLA-A, HLA-B, HLA-C, H-2K, H-2D, H-2L, xortopsic coueratotcst ¢ [2-
mukpornoOymuHoM. He Oomee wem mnpubmusurenmesHO 10, oOprHO HE Oosice mpuMepHO 3,
MPEANOYTHTEIPHO HU OJHA M3 aMHUHOKHCJIOT TPAHCMEMOpPAHHOTO JOMCHA He OyJeT BKIFOUCHA.
VY nanenne OyaeT TakuM, 9YTO OHO HE HMOBIMSIET Ha CLIOCOOHOCTh JOMEHOB CBS3BIBATh ICHITHIHBIC
JIMTAHbI.

[00120] bubnmuoTeka pazHOOOpa3HBIX MOCIICI0BATSIEHOCTEH TEHEPUPYETCS U BCTABIISICTCS
B BEKTOP, NMOAXOMSMINMH I MHTEPECYIOUICH KIICTKU-XO35IMHA, TAC BEKTOP MOXKET OBbITh, 03
OTPaHWYCHUH, MPHUTOJHBIM IS SKCIPECCHU B JPO’OKEBBIX KJIETKAaX, M IE APOAOKESBBIC KICTKH
MOTYT OBITh MHAYLMPOBAHbBI AJI1 3KCIIPECCHUH MOJIMICHTHAHON O6ubmmorexu. Ilocie BBeneHMs B
KJIICTKH-XO0351€BA SKCIPEcCHsl ONOMMOTEKH HHAYLHAPYETCS, M KICTKH MOAJCPKUBAIOTCS B TCUCHUE
HEePHO1a BPEMEHH, JOCTATOYHOTO [T 00ESCICUEHIS OTOOPayKSHISI TOJIMIICITHAOB OUOIMOTEKH Ha
KJICTOYHOH MOBEPXHOCTH.

[00121] Or6op nenTuaa, KOTOPhIH cBsazbiBaeTes ¢ peryropasiM TCR, ocymecTaseTes
myTeM oOpeauHCHMS — MyJdbTHMepusoBaHHoro TCR ¢ momymiimedl  KICTOK-XO35CB,
SKCIPECCUPYIOMMX OUOIHOTEKY. PayHasl 0TOOpa BBITIONHAIOTCS A0 TEX IMOp, MOKa BhIOpaHHAS
TOTYJIILS HE TIOJTYIHT CHUIHAM BbILIC (JOHA, OOBIMHO BBITIOIHICTCS HE MEHEE TPEX U 0051ee OOBITHO
HC MCHEE UCTHIPCX PayHIOB 0TOOpA.

[00122] INocne 3axmounTeIPHOrO payHaa 0TOOPa MONMHYKICOTHABI BBIICIIEOT U3 BHIOPAHHBIX
KIICTOK-XO34CB U OHNpPCAC/LAOT IMOCICAOBATCIIBHOCTD BbI6paHHbIX ICTITUAHBIX JIMTaHJOB, KakK
MPaBUIO, IyTEM BbICOKOIIPOU3BOAUTCIIPHOIO CCKBCHUPOBAHMA.

[00123] [TnaTopMel CCKBEHUPOBAHHS, KOTOPBIC MOTYT OBITh HCTIOIB30BAHbI B HACTOSIICM
OMMMCAHMM W300PETCHHUS, BKIIOYAIOT, HO HE OrPAHHYHBAIOTCS HMH. NHPOCCKBCHUPOBAHIC,
CCKBCHHPOBAHHC CHHTE30M, CCKBCHHPOBAHHC OJHOH MOJICKYIIBL, CCKBCHHPOBAHHUC BTOPOTO
MOKOJICHHUSI, CCKBCHUPOBAHHC HAHOMOP, CCKBCHHPOBAHHUC MYTEM  JIMTUPOBAHMS WK
CCKBCHHPOBAHMC NMyTEeM THOpHAM3ALMK. |[IpeanodTuTe bHBIMH IIaTGOPMaMU CCKBEHHPOBAHUS
ABISIOTCA TE, KOTOpBIe KoMMepueckH moctymabl oT [llumina (RNA-Seq) u Helicos (Digital Gene
Expression wmn «DGE»). MeToapl ceKBEHUPOBaHHMS «CIICAYIOLICTO MOKOJICHHUS) BKIFOYAIOT, HO HE
OrPaHHMYHBAIOTCS MU, TE, KOTOphle komMmeprmanusupyrotes: 1) 454/Roche Lifesciences, Bkmouasi,
HO HE OrPaHHYHBASACH, MCTOAAMH U armapatamu, onucanHbpiMu B Margulies et al., Nature (2005)
437:376-380 (2005); u matent CIIA No 7 244 559; 7,335,762; 7,211,390, 7,244,567; 7,264,929,
7,323,305, 2) Helicos BioSciences Corporation (KemGpumx, Maccadycetc), Kak OIUCAHO B 3asBKS
CHIA Ser. No. 11/167046 u natente CILA No 7501245; 7491498; 7,276,720, u B nyOnukamusx
nateHTHbIX 32580k CHIA. US20090061439; US20080087826; US20060286566; US20060024711;
US20060024678; US20080213770; u US20080103058; 3) [Ipukinagnasie 6uocucteMsl (HampuMep,
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cexseHupoBanrie SOLID); 4) Dover Systems (aampumep, cexsenuposanue Polonator G.007); 5)
Illumina, xak omucano ITarent CIIA No 5,750,341; 6,306,597, u 5 969 119; u 6) TuxookcaHCKuE
ouonoruueckue Hayku, ommcanaeie B mateHte CIIIA No 7 462 452; 7.476,504; 7,405,281,
7,170,050; 7,462,468, 7,476,503; 7,315,019; 7,302,146; 7,313,308; u Homepa nybOukarmii B CILHA.
US20090029385; US20090068655; US20090024331; 1 US20080206764. Bee CCHUIKH BKITFOUCHBI
B HACTOSILIHHA JOKYMEHT TOCPESACTBOM CCBUIKH. | aKHE METOBI U YCTPOHCTBA MPUBEICHBI 316Ch B
Ka4eCTBE MPUMEPA U HE MPCIHAZHAYCHBI /151 OTPAHUYCHHSL.

[00124] Kax nokazano B nmpuMepax, HACHTA(HUIIIPOBAHHBIN TaKKM 00pa3oM MEITHIHbIA aHTUICH
MOKET OBITh HATHBHBIM TENTHIOM HHAHUBHAYYMAa WIH MOXET OBITh CYPPOTAaTHBIM METTHIOM,
KOTOpPBIA CHCHU(HICCKA aKTHBUPYET PErYJTOPHBIC T-KICTKH, MPSACTABILIOIINEC HHTEPEC.
[Nentra, Ha3pIBaCMBIH PETYISTOPHBIM MEMITHIOM, TMOJIC3EH B KAUECTBE HHCTPYMEHTA CKPUHHHTA U
HAXOUT 0CO00C MPUMEHCHUE B KAYSCTBE TCPANICBTHUCCKOTO ar€HTA TSl AKTUBALIMHI PETYIITOPHBIX
T-knmetok.  PeryasaropHple menTHIsl MOTYT ObITh HKCIONB30BAHBI U1 AKTHBALMU |-KJICTOK
HCKYCCTBCHHO HJTH B €CTCCTBEHHBIX YCJIOBHSIX.

[00125] BocnanutenpHeie 3a007€BaHus, BKIIOYAs ayTOMMMYHHbIC 3a00JICBaHUSA, KaK
00CY>KIAeTCs B HACTOSIIIEM OITHCAHMH, MOYKHO JICYHTD ITyTEM BBEICHUS CYOBEKTY TCPANICBTHICCKU
3((ESKTHBHOTO KOJMYCCTBA PETYIITOPHOTO TMCNTHAA WIH AKTHBHOTO (PparMeHTa WIM €ro
MPOU3BOJHOTO. [lenTHAbI MO>KHO BBOAMTH KaK €AMHOE CPEACTBO, KAK KOKTEHIIb N3 000HX ENITHAOB;
WM B KOMOHMHAIINH CO BTOPBIM TEPAleBTHICCKUM CPEICTBOM.

[00126] Perynsaropasie nenTrapl 0GBIMHO COAEPIKAT, IO MEHBINCH Mepe, IPHOIU3UTEIBHO
6 aMHHOKHCJIOT, MO MEHBIICH Mepe MNPUOIM3UTEIPHO 7 aMHHOKHCIOT, IO MEHBIICH Mepe
OpUOTM3UTCIPHO § AMHHOKHCIOT, IO MCHBIICH MEpe NPUOTH3UTECIPHO 9 aMHUHOKHCIIOT, IO
MEHbIICH Mepe npudmmsuTenabHo 10 aMHHOKHCIOT, MO MEHbIICH Mepe mnpudmmsurenpHO 11
AMUHOKHCJIOT, MO MCHBIICH MEpe MPUONM3UTCIPHO 12 aMUHOKHCIOT HiIH OONIee, M MOTYT
JOIIOJHUTCIIPHO BKIIXOYATh CIAHHUC ITOJTHUIICTITHAOB, M3BCCTHBIX B ,Z[aHHOfI obmact TCXHUKH, B
JOTIOJTHCHHE K MPCAOCTABICHHBIM IMOCIICAOBATCIBHOCTAM. PeryasTopHeIC MENTHIBI, MOJIC3HBIC B
HACTOAIICM I/I306peTeHI/II/I, TAKXKC BKIIIOYAIOT IMPOU3BOAHBIC, BAPHUAHTBI U OHMOJIOTMYECKH aKTHBHBIC
(pparMEeHTHI BCTPEIAIOIIHXCS B MPUPOIC PETYIITOPHBIX NISTITHIOB U TOMY MOA00H0e. PerysropHas
MCTHIHAS OCJICA0BATCIPHOCTh MOXKET MPEACTABIITE COOOM pa3pabOTaHHYIO CCKBCHHPOBAHHYIO,
MOJYYCHHYIO M3 MYyTarcHe3a B pasHooOpasHou OubOmmoreke mernruaoB. Crnemuduuanocts TCR
MOKET OBITh KOH(POPMAIIMOHHOM, U, TAKMM 00Pa3oM, MCNTHI, KOTOPBIH aKTHBUPYET PErYISATOPHYEO
T-kaeTKy, NMPEeACTABISIOIYI0 HHTEPEC, MOXKET HMETh IOCJICAOBATEIBHOCTh, MO CYIUECTBY HE
CBA3AHHYIO C HATUBHBIM NCTITHIAOM.

[00127] Perynsaropasie nentrael MOryT ObITh MOAM(ULIMPOBAHBI, HAIIPUMEP, COCAUHCHBI
¢ IIMPOKHAM CHEKTPOM APYTHX OJUTONICITHAOB WIH OENIKOB A1 Pa3NuuHbIX rernedl. Hamprmep,
MOCTTPAHCISILHOHHO MOJU(UILIMPOBAHHBIC, HAPUMEP, MyTEM MPSCHUITHPOBAHIS, aLIC THIUPOBAHMS,
aMHUIUPOBAaHMS, KapOOKCHIMPOBAHWS, TJIMKOZWIMPOBAHUS, TIIETWIMPOBAaHMA W T.J. lakue
MO,E[I/ICI)I/II(aL[I/II/I MOT'YT TaKXKC BKIIFO1ATh MO,Z[I/ICI)I/IKaLII/II/I TIIMKO3UJIMPOBAHWA, HAIIPUMCP, TC, KOTOPHBIC
IPOU3BOIATCA IMYTCM MO,E[I/ICI)I/IKaLII/II/I NaTTCPHOB TNIUKO3ZWIUPOBAHUS TMOJUIICTITHAA BO BpPECMA CTrO
CHHTE3a ¥ 006pabOTKH WK Ha JaTbHEHIINX CTaIAX 00pabOTKH, HANpUMED, IyTEM BO3JCHCTBHS HA
TIOIIUIICTITHU Cl)CpMeHTOB, KOTOPBIC BIVAIOT HA TIMKO3UITMPOBAHNC, TAKUX KaK INTUKO3WIUPOBAHUC
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MJICKOTTMTAIOLIHNX HITH ACTIMKO3HIUPYIOIue (PepMEHTEL. B HEKOTOPBIX BapHaHTaX OCYIIECCTBICHHUS
BApUaHThl HACTOSINETO M300PETCHHS BKIIOYAIOT BAPHAHTHL, MMcomue (HocOoprUIupoOBaHHEIC
AMHHOKHCJIOTHBIC OCTAaTKHU, HanpumMep, GocdotuposuH, hochocepun win hochoTpeoHuUH.

[00128] CrocoOHOCTh PETYISITOPHOTO MENTHAA MOAY/IUPOBATh AKTUBHOCTD JIUM (DOIIMTOB
MOJKET OBITh OIPEAEIICHA, HANPUMEpP, CIIOCOOHOCTHIO MENTHIA HMHIAYLMPOBATh MUTOTOKCHUECKOS
JCHUCTBHE Ha aKTHMBHUPOBAHHBIC MATOJIOTMYECKHE TUM(OLUTEL, H TOMY MOJOOHOE, KaK PackphIToO B
MIpUMepax, MPEeCTaBICHHBIX B HACTOSIIEM OIUCAHUNL

[00129] B HexkoTOppIX  BapWaHTaX  OCYIIECTBICHHMA  PETYJIATOPHBIA  INENTHA
MIPEAOCTABSIETCST B BHJAE CIMTOro O€lika, HampUMEp, CIUIABJICHHOIO B KapKace CO BTOPBIM
MOJMIIENTHAOM. B  HEKOTOpBIX BapHaHTaxX OCYINECTBJICHHUSA BTOPOH MONWIENTHI CIOCOOEH
VBEJIMUUBATh pa3Mep OelKa CIMAHUS, HalpuMep, TaK, YTO CIUTHIM Oelok He OymeT ObICTpo
OUHILIATHCS U3 LUPKYJLIIMH. B HEKOTOPBIX APYTUX BapHaHTaX OCYINECTBICHUS BTOPO MOMMIICTITH
SIBIIACTCS. 9acThi0 WM IienbiM Fc-o6macti. B HEKOTOpEIX APYrUx BapHaHTaX OCYINECTBICHIL
BTOPOH TMOJMIICOTHA NPSACTABIACT COOOH JIFO0OH MNOAXOIAINUI TMOJUMCNTHI, KOTOPBIH IO
cyiecTBy cxoaeH ¢ Fc, Hanpumep, obecriedrBas yBEIHUCHHBINH pa3Mep W/WIHM JAOTOTHUTEIBHOS
CBSI3BIBAHUC HUIH B3AMMOJCHUCTBHE ¢ MONCKy1aMu [g. D1u ciurbie eIk MOTYT OO IUTh OYHCTKY
U TIOKa3aTh YBCJIMUYCHHBIN NEPUOM IMOJTYBBIBSACHHS B €CTCCTBEHHBIX yciaoBHiX. Crmthie Oenku,
HMCIOLINE AUMEPHBIC CTPYKTYPHI, CBs3aHHBIC ¢ Aucyab(umom (u3-3a 1g(G), Tarwke MOryT OBITH
6onee >(h(CKTHBHBIMU B CBSA3BIBAHUM M HECUTPANTM3aLMU APYTHX MOJCKYJ, YeM MOHOMEPHBIH
CEKPeTHPYCSMbIH Ge10K WiH parMeHT Oelika B OTUHOUKY.

[00130] B HexkoTOpBIX APYrHX BapHaHTaX OCYMICCTBICHHS PErYSTOPHBIC INETITHIHBIC
BaPUAHThI HACTOSIICTO H300PCTCHHUS BKIFOYAIOT BAPHAHTEI, JOTIOIHUTEIBHO MOAUPHLIUPOBAHHEIC
JUTA TIOBBIIICHHS HX YCTOWYHMBOCTH K HPOTCOMMTHYCCKON AErpajalliyd WM IS ONTHMHU3ALHN
CBOKMCTB PACTBOPHUMOCTH WM ISl TOTO, YTOOBI CACTIaTh X OONCe MOAXOMSINMMH B KAUYCCTBC
TePANeBTUUECKOrO areHTra. Hampumep, BapwaHTBl HACTOSINETO H300PETCHHS JOTIOIHHUTEIBHO
BKJIFOYAIOT AHAJOTH, COJCPIKAINHME OCTATKH, OTIMYHBIE OT BCTPEYAIOINMXCSA B mpupoae L-
AMHHOKWCJIOT, HanmpuMmep, D-aMHHOKHCIOT WM HE BCTPEUAIOLIMXCA B MPHPOAE CHHTETHYCCKHIX
AMHHOKHCJIOT. D-aMHUHOKHCTOTEI MOTYT OBITH  3aMEHCHBI HEKOTOPBIMH HIIH  BCEMHU
AMHHOKHCJIOTHBIMH OCTAaTKaMHL.

[00131] [Momumentuabl MOTYT OBITB TONYYECHBI OECKICTOYHBIMH TPAHCIIALMOHHBIMH
CHUCTEMaMH WIJTA CHHTETHIECKHUM CHHTE30M HCKYCCTBEHHOC HCIIOIBb30BAaHUEM OOBIYHBIX CITOCOOOB,
M3BECTHBIX B JAHHOW OOIAacTH TEXHHUKH. J[OCTYITHBI pa3IMIHbIE KOMMEPYECKHEC CHHTETHICCKHES
anmnapathl, HAPUMEpP, aBTOMaTH3UpoBaHHbie cuHTe3aTopsl Applied Biosystems, Inc., Foster City,
Calif., Beckman u ap. Mcnone3yst CHHTE3aTOPBL, BCTPCYAIOLIHECS B IPUPOAC AMUHOKHCIIOTEL MOTYT
OBITb 3aMEHEHBI HEECTECTBCHHBIMU aMHHOKHUCIOTaMH. KOHKpETHAs MOCIeJ0BATEIbHOCTD U CITOCO0
TIPUTOTOBIICHHUS OV Iy T ONPEAETIITECS YI00CTBOM, SKOHOMHUIHOCTEIO, TPEOYEMOH YHCTOTON B TOMY
OO0 HBIM.

[00132] [MomvmenTrapl Takke MOTYT OBIT BBIACICHBI M OYHINCHBI B COOTBCTCTBHH C
OOBITHEIMH CTIOCO0AMH PCKOMOHHAHTHOTO CHHTE3a. JIM3aT MOXKET OBITh MONYICH U3 YKCIPESCCHH
XO3SIHA W JTU3aTa, OYHINCHHOTO ¢ Hcmoiap3oBaHneM BIXKX, skckiaro3uoHHOH Xpomatorpadum,
reaeBoro 3nektpodopesa, apdurHON xpomarorpaduu unm gpyroro MeToaa OUUCTKH. [10 Gonbrieii
YaCTH KOMIO3HLIUH, KOTOPBIC UCTIONB3YIOTCA, OVAYT comepkaTh, o MeHbLIeH Mepe, 20% mo Macce
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JKETTaeMOro MpoAykTa, Oojee OOBIMHO MO MeHbIICH Mepe mnpudbmmurenpHo 75% mo Macce,
MPEANOYTHTEIBHO, TI0 MECHbIICH Mepe, mpuomm3uTenbHo 95% mo macce, U U Tepane BTHICCKHX
Lenel, OOBIMHO MO MEHBIICH Mepe, mpuOmusuteapHo 99,5% Mo Macce, MO OTHOLICHUIO K
3arps3HAIOIIMM BEINECTBAM, OTHOCSIIMMCS K CIIOCOOY NPHTOTOBICHMS MPOAYKTA U €r0 OYHCTKH.
OO6BITHO TPOLIEHTHI Oy YT OCHOBAHBI Ha O0IIEM OemKe.

[00133] PerynsaropHsiii mentua MoxxeT OBITh MPEAOCTABICH B (PapMALICBTHICCKIX KOMITO3HIHSIX,
MPUTOJHBIX U1 TEPANCBTUYCCKOTO HCIONb30BAHMS, HANPHUMEp, MU JICUCHUS denoBeka. B
HCKOTOPBIX BapHUaHTaX OCYLICCTBICHUA Cl)apMaI_IeBTI/I‘IeCKI/IC KOMIIOZHUIIMK BK/IHOYAIOT OAHUH HIIHN
fonmee TEPANCBTUUCCKUX OOBEKTOB HACTOSAINETO H300pPETCHHMS WM HX  (papManeBTHUICCKH
MPUCMIICMbIC COJIH, CIOXKHbIC S()HpH WM CONbBAaTHl. B HEKOTOPBHIX APYIHMX BapUaHTax
OCYIIECTBICHH (hapMalleBTHUCCKUC KOMITOZUIMH IO HACTOSIIEMY H300PETCHHUIO BKIIOYAIOT OAUH
nm Oojee TEepaneBTUUYCCKUX OOBEKTOB HACTOSIIETO H300PETCHHS B COYCTAHHM C JPYTHUM
TEPATICBTHICCKUM ar¢HTOM.

[00134] TepaneBTHUECCKHE BELISCTBA YaCTO BBOAAT B BHAC (PapMALCBTHYCCKUX
KOMITO3HIIMH, COACPIKAIIMX AKTHBHOE TEPAINCBTUYECKOEC CPEACTBO M APYroi (hapMarieBTHYCCKU
npueMIeMbIi dkcimmnueHT. [IpeanoururensHas ¢gopMa 3aBHCHT OT MPEANOIAracMoro crocoda
BBECHMS U TCPANIEBTHYCCKOr0 NpUMeHeHIS. KOMIO3HIiM MOTYT Taroke BKIIOYATh, B 3aBUCUMOCTH
OT KeJIAEMOHM KOMIIOZULMH, (PapPMALCBTHICCKH TNPUEMIICMBIC, HCTOKCHYHBIC HOCHTCIH WU
pazbaBUTENIH, KOTOPBIC OMNPEACIBIIOTCS KAaK HOCHUTENIH, OOBIYHO HCIOJB3YeMBIC IS
(dopmymHpoBaHns (hapMaLICBTUYCCKUX KOMIIO3HMIMH A BBEACHMS XKUBOTHBIM HJIM YCTIOBEKOM.
PazbaBurens mogoOpan TakuM 00pa3oM, YTOOB HE BIHMATH HAa OHOJOTHYESCKYIO AKTHBHOCTB
komOuHamw. [Ipuvepamu  Takux paz0aBUTECNCH  SBISIOTCS  IUCTWUIMPOBAHHAS — BOJA,
¢muonormacckuii hocatHo-0yPepHBIi (PHU3HOIOTHICCKHI PacTBOP, PACTBOPBI PuHrepa, pacTBop
JCKCTPO3bI M PacTBOp XdoHKA. Kpome Toro, (apmarieBTHYCCKass KOMIIOZHIIAS HIH KOMIIO3HIHS
MOIYyT TaKxKe BKIIXOYAThb Apyruc HOCHUTCIH I HCTOKCHUYHBIC, HCTCPANICBTUYCCKHUC,
HCHMMYHOTCHHBIC CTaOMIIN3aTOPBI K TOMY TOJ0OHOC.

[00135] B HekoTOpRIX JpYrHX BapuaHTaX OCYINCCTBICHHS  (DapMaLICBTHUCCKUC
KOMITO3ULIMK MOTYT TAKKe BKIIOYATh KPYIHBIC, MEAJICHHO METabOIM3UPYEMbIC MAaKPOMOJICKYJIH,
TaKHE KaK OCJIKH, MOJHCaXapHIbl, TAKAC KaK XUTO3aH, OJTUMOJIOYHBIC KHUCJIOTHI, TIOJTUTTHKOJICBBIC
KHCJIOTBI M COTOJUMEPbI (TaKHWE KaK JIATCKCHbIC (PyHKUHOHAMU3upoBaHHbIC Sepharose. TM.,
araposa, LIGJUTIOJIO3a W T.II.), TMOJMMCPHbIC AMHUHOKHCIOTBL, aMHHOKHCIIOTHBIC COMOJIUMEPEl U
JIMTIUAHBIC arperartbl (TaKI/Ie KaK KaIttkd MacJia uin III/]IIOCOM])I).

[00136] Taxoke mpexycMOTpPEeHsI METOABI KOMOHHHPOBAHHOW TEpaNHH, I¢ KOMOHHAIW MOXKET
ofecreunTs aAJUTHBHBIE WIH CHHEPIeTHUECKUE MNpenMyInecTsa. KoMOMHAIMN pETYyIITOPHOTO
MIETTHAA MOTYT OBITh TOJYICHBI CO BTOPBIM areHTOM, BEIOPAHHBIM M3 OZHOTO MU Oojee oOmux
KJIaCCOB JICKAPCTBCHHBIX CPCACTB, 0OBITHO HUCTIOJIb3YCMBIX B HCaHTI/II‘CH-CHCLII/ICI)I/I‘IeCKOM JICYCHUN
ayTOUMMYHHOTO 3a00NICBaHMS, KOTOPHIC BK/IFOYAROT KOPTUKOCTEPOHIBI M MOAM()UIMPYIOIINS
3a00nCBaHUEC  JICKAPCTBCHHBIC CPCACTBA; WIHM W3  AHTUICH-CIICHM(UICCKOrO  arcHra.
KopTukocteponapl, HampuMep, MPEAHU30H, METHINPEAN3OH, MPEIHU30JIOH, COIYMEAPON H Jp.,
00JIaAr0T KaK MPOTHBOBOCIIAUTCIIBHOM, TAK M HIMMYHOPCTYIBITOPHOH akTHBHOCTEIO. OHH MOTYT
BBOAUTHCA CUCTCMHO WM MOT'YT BBOAUTHCA JIOKAJIBHO. KOpTI/IKOCTepOI/II[bI TOJIC3HBI TIPU PAHHUX
3a00NCBaHUAX B Ka4deCTBE BPEMCHHOW [JOIONHHUTCIBHOW TEpamWd B OXKUAAHUH arcHTOB,
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MOTU(DHULUPYIOIHX 00JIC3HB, YTOOBI 0Ka3aTh CBOEC AcHCTBHC. KOPTHKOCTEPOUIBI TAKKE MOJIC3HBL B
Ka9eCTBE XPOHUIECKON BCIIOMOTATEIHOM TEPAIiH y MAIUEHTOB € TSDKEIIBIM 3a00ICBaHUEM.

[00137] bonesneTBOpHBIE MpemapaThl TaKoke MOJIE3HBI B KOMOMHUPOBaHHOM Teparmn. K
TaKHM CPEACTBAaM OTHOCSTCSI METOTPEKCAT, IS IyHOMU 3TaHEpLENT, HHIHMKCHMA0, azamuMyMad,
aHakuHpa, purykcumad, CTLA4-Ig (abararenT), MpOTUBOMAISPHIHBIC MPEMAPAThI, COM 30JI0Ta,
cynbacanasus, d-MEHUIWIIAMUH, HUKIOCTIOPUH A, muximodocdaMun a3aTHONPHH, H TOMY
noxobHoe. Jleuenne PC mokeT Brimouate uHTepdepoH P, xomakcoH U aHTH-VLA4, xotopsie
CHIDKAIOT 4acToTy peruansoB. PC Taioke nedaT MMMYHOCYIPECCHBHBIMH arcHTAMH, BKIIFOYAs
METHJIIPETHU30JIOH, APYTHE CTCPOUIBI, METOTPEKCAT, KIaApHOHH 1 IuKIo¢ochamu.

[00138] KomOuHupoBaHHas Tepamus MOXET OBITH IIOCIEJOBAaTEIBHO IO3TAITHOM,
MIPEAOCTABIIIEMON B COCTaBE COBMECTHOTO BBEICHMSA, HJIM OMHOBPEMEHHBIM BBEJCHUECM B TCUCHHE
Toro ke mnepuoma BpeMeHH. «OTHOBPEMEHHOE BBEACHHE» H3BECTHOTO TEPAIIEBTHICCKOIO
JIEKapCTBEHHOI'O CpeACTBa ¢ (hapMalCBTUICCKOM KOMIIOZHIMEH MO HACTOAMIEMY H300PCTCHHUIO
03Ha4YaeT BBEACHHUE JICKAPCTBEHHOTO CPEACTBA U PETYIATOPHOI O MENTHAA B TAKOE BPEMsI, KOTJa KaK
H3BECTHOC JICKAPCTBCHHOE CPEACTBO, TAK M KOMIO3HMLMS IO HACTOSIIEMY H300peTeHHIO OyayT
OKa3bIBaTh TEPANCBTUUCCKOE BO3JACHCTBHE. Takoe OJHOBPEMEHHOC BBCACHHE MOXKET BKIIOUATH
OJHOBPEMEHHOE (T.¢. B OJHO M TO K€ BpPEMsI) MPEAIICCTBYIOIICE WIHM IOCICIYIOLICES BBCICHHC
JIEKapCTBEHHOI'O CPEACTBA B OTHOLICHWM BBCICHWS COCAMHEHMS N0 n300pereHmio. Jluio,
o0anaromee OOBIYHBIMU HABBIKAMHU B JAaHHOW 00JIaCTH TEXHHKH, HE UCIIBITHIBAJIO OBl TPYIHOCTEH
C OMNpEeAETICHHUEM COOTBETCTBYIOLIMX CPOKOB, IOCJIEAOBATEIPHOCTH M JO3MPOBOK BBEACHUS I
KOHKPETHBIX JICKapPCTBEHHBIX CPEICTB M KOMIIO3ULIMI IO HACTOSIIEMY H300PETEHHIO.

[00139] PerynaropHsle menTuabpl MOTYT CIOY)KUTh AKTHBHBIM HHIPSIUCHTOM B
(hapMaLICBTHYICCKUX KOMITO3HMLIMSIX, Pa3pabOTaHHBIX IS JICYCHUS Pa3IMIHBIX PACCTPOUCTB, Kak
OMMCAHO BBIINC. AKTHBHBIH HHIPCIHCHT NPHCYTCTBYCT B TCPANCBTHYCCKH 3(eKTHBHOM
KOJIMYECTBE, T.C. KOJMYECTBE, JOCTATOYHOM IPHU BBEACHHWH I JICUCHUS 3a00JCBaHHUS WIH
COCTOSHHS 3J0pOBbS, OINOCPEIOBAHHOTO KM, B YaCTHOCTH, IIyTEM CHIDKCHHS AKTHBHOCTH
BOCTIAJIMUTCIIBHBIX TUM(POLHTOB. KOMIO3ZHULIMK MOTYT TaKKe BKITIOYATH PA3JIHIHBIC APYTHC arcHThI
UL YIYYLICHHUS JOCTaBKA M S()()CKTUBHOCTH, HANPUMEp, A YIYUYIICHAS JOCTABKH U
cTaOWIBHOCTH aKTHBHBIX UHI'PEIUEHTOB.

[00140] Taxrv 06pazom, HanpuMep, KOMITIO3ULIMK MOTYT TAKKE BKIIFOUATh, B 3ABUCHMOCTH
OT JKCIaeMOH KOMIIOZWLMH, (apMaLCBTHUCCKH NPUEMIICMBIC, HCTOKCHYHBIC HOCHUTCIIH TN
pazbaBUTENH, KOTOPBIE ONPEACILIIOTCS KaK HOCUTENH, OOBIYHO HCIOJB3YeMBIE  JUIA
(dopMmyupoBaHus (papMaLCBTHICCKUX KOMITO3HMIMN sl BBCACHHUS >KUBOTHBIM M YCIIOBCKOM.
Pazbasutenme momoOpan TakuMm 00pa3zoM, YTOOBI HC BIHATh Ha OHONOTMYCCKYIO AKTHBHOCTD
komOuHaumy. [IpuMepamu Takux paz0aBUTCIICH SBSFOTCS MUCTHUIMPOBAHHAsA BoJa, OydepHas
BoJa, (pusnonormueckuii pacteop, PBS, pacteop Punrepa, pactop mekctpo3sl u pacTBop X3HKA.
Kpowme Toro, hapmaneBTHICCKast KOMIIOZULMS HITH KOMITO3HLIHS MOTYT BKIFOUATh APYTHE HOCHTEIIN
WM HETOKCHYHBIE, HETEPAleBTHUESCKIE, HEMMMYHOTSHHBIE CTAOMITH3ATOPEL, SKCIUIUEHTEI H TOMY
rogo6Hoe. KoMmosmim MOTyT Taxoke BKIFOYATh JOTIOTHHUTEIIBHBIC BEIECTBA TS MPUOIIDKEHAA
(PM3HONOTrMYECKUX YCIOBHH, Takhe Kak perymupyromue pH u OyepHble areHThL, arcHTh,
PETYIHPYIOIINE TOKCHIHOCTh, CMAYUBAOIIIE areHTHl ¥ MOIOIIHE CpeaAcTBa. KOMIIO3HITHS MOXKET
TAKKe BKIFOUATH OO0 M3 MHOYKECTBA CTAOMIM3UPYIOIHX ar€HTOB, TAKMX KaK aHTHOKCH/AHT.



40

[00141] [enrrrn MOXKET OBITH KOMIUICKCOBAH C PA3IMIHBIMH M3BCCTHRIMH COCIUHCHHSMU,
KOTOPBIC MOBLIIIAKOT CcTabOHIIBHOCTH noJmnenTa B CCTCCTBCHHBIX YCJIOBUAXUIIN WHBIM o6pa30M
YCHIHBAIOT €ro (JapMaKoIOrHICCKHIE CBOMCTBA (HAMPUMEP, YBSTHIHUBAKOT MICPHUO MOy BBIBEACHHS
MOJIMIICNITHAA, CHIDKAIOT €r0 TOKCHYHOCTh, TMOBBIIIAIOT PACTBOPUMOCTh WM IOTJIOLICHIUC).
[Mpumepsr Takux Moau(UKAIMI WA KOMIUIEKCOOOPA3VIOIIMX Aar¢HTOB BKJIFOYAKOT Cyib(ar,
[TIFOKOHAT, IMTpaT U pocdat. [lonumenTrasl KOMIOZUIMN TAIOKE MOTYT OBITh KOMILJICKCOBAHBI C
MOJICKYJIAMU, KOTOPhIC YCHIMBAIOT MX CBOMCTBA B €CTCCTBCHHBIX VCIOBIIX. K Takmm MonekyiaM
OTHOCATCA, HANPUMCP, YIJICBOAbI, IIOJIMAMHHBI, AMHWHOKHUCJIOTBI, APYIUC TICIITHABI, HOHbBL
(HampuMep, HATPHIA, KU, KaJbLUM, MATHHH, MapPraHel) U JIUIMHABL.

[00142] JanpHelnue peKOMEHIANN OTHOCUTEIBFHO COCTaBOB, KOTOPBIC MOAXOMT IS
PasIUYHBIX THIIOB BBEACHMs, MOXHO Haithm B Remington's Pharmaceutical Sciences, Mace
Publishing Company, Philadelphia, Pa., 17th ed. (1985). Kpatkuii 0630p MeTOqOB AOCTAaBKU
aekapcts cM., Langer, Science 249: 1527-1533 (1990).

[00143] dapManeBTHYECKHE KOMIO3HUIMA MOXKHO BBOAWUTh I MPOQPHIAKTHICCKOTO
W/VTH TSPATICBTHYCCKOTO JICUCHHs. TOKCHIHOCTD M TCPANCBTHUCCKYIO d()(PSKTHBHOCTh aKTHBHOTO
HHTPCIUCHTAa MOTYT OBITh OIPCACIICHBI B COOTBETCTBHU CO CTAHAAPTHBIMU (DapMaIleBTUUCCKIMHU
MPOLCIYPaMH Ha KJICTOYHBIX KyJIbTYPaX K/ SKCICPHUMCHTAIBHBIX JKHBOTHBIX, BKJIFOYAS,
HAMpPUMEP, OTPEACICHHUE 1pso (1033, neTaiapHas At 50% HaceaeHHs) U epso (1032, TCPATICBTHICCKH
s dexrusnas y 50% naceneuust). COOTHOLICHHE 103 MEXKIY TOKCHYCCKUM H TCPATICBTHUCCKUM
a¢dexTaMu ABIACTCS TCPATICBTHICCKHAM HHICKCOM U MOXKET OBITh BRIPAKCHO Kak cooTHOLIcHHE LD
so/ D s0. [IpeanmodTuTeIBHBI COCAMHCHMS, KOTOPBIC HPOSBILIOT OOJBIIMEC TEPANCBTHUCCKUC
MOKA3aTEJIH.

[00144] JlaHHBIC, TIOTYYCHHBIC U3 MCCIICIOBAHMI KJICTOYHOM KyJIBTYPhI H/UITH )KUBOTHBIX,
MOTYT OBITh HCIIOIB30BAHBI IIPU (JOPMYTHPOBAHHMH JHAMIA30HA JO3UPOBOK I JEoACH. Jlo3upoBka
AKTUBHOT'O HHIPEIUCHTA OOBIYHO HAXOAWTCS B JHANA30HC LIUPKYTHPYIOIIUX KOHICHTPALH,
KoTopeIe BKIEOUAIOT ED 50 ¢ HeOOIBIION TOKCHIHOCTEIO Wit BooOme 6e3 Hee. [lo3upoBka MOXKeET
BapPBUPOBATHCS B MPEACIAX STOTO AMANA30HA B 3aBUCUMOCTH OT HCIIONIB3YEMOH JICKApCTBCHHOM
Cl)OprI 1 UCTIOJIB3YCMOTI'O Iy TU BBCACHUA.

[00145] dapMarEeBTHICCKHUEC KOMITO3UIMH, OMKMCAHHBIC B HACTOSINEM OMHCAHUH, MOXKHO
BBOJAUTH Pa3NMUIHBIMU criocobamu. [Iprmeps! BKIFOYAOT BBEACHHWE KOMITO3HILIMH, COACpIKaIleH
Cl)apMaLIeBTI/I‘IeCKI/I HpHGMJ'IGMLIfI HOCUTCIb TIICPOPAIBHBIM, HWHTPAHA3AJIbHBIM, PCKTAJIbHBIM,
MECTHBIM, BHYTPHUOPIOIINHHBIM, BHYTPHBEHHBIM, BHYTPHUMBIIICTHBIM, ITOJKOKHBIM, TTOAKOKHBIM,
TIOKOXKHBIM, TPAHCACPMAJIBHBIM CTIOCOOOM.

[00146] CocTaBel, IPUTOJHBIC TS MAPCHTCPATLHOIO BBEACHHS, TAaKHE KaK, HAIpHMEp,
BHYTPHUBCHHBIM, BHYTPHUMBIIICTHBIM, BHYTPHKOXKHBIM, BHYTPHOPIOIIMHHBIM ¥ IOAKOJKHBIM
OyTAMHA, BKIIFOYAOT BOAHBIC 1 HCBOAHBIC, N30TOHUICCKHUC CTCPUIIbHBIC MHBCKITUOHHBIC PACTBOPHI,
KOTOPBIC MOTYT COJACPKATh AHTHOKCHAAHTEL, Oy()epbl, OaKTCPHOCTATH H PACTBOPCHHBIC BELICCTBA,
KOTOPBIC ACTIAIOT MPEMapaT N30TOHUICCKUAM € KPOBBIO TPEATIONAracMOro PCUMITHCHTA, 1 BOJHBIC
U HCBOAHBIC CTCPUIIBHBIC CYCIICH3WH, KOTOPBIC MOI'YT BK/IHOYATh CYCIICHAWPYIOIIWUC AarcHTHI,
COJFOOHMITM3ATOPHL, 3aTyCTUTCITH, CTAOWITH3aTOPH! M KOHCCPBAHTEHL
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[00147] KommonenTel, wucnmonb3yemele At (opMynupoBaHus — (apMarie BTHICCKUX
KOMITO3UIIMH, TNPEATIOYTUTEIPHO HMCIOT BBICOKYIO UYHCTOTY M IO CYIIECTBY CBOOOJHBI OT
MOTEHIMAIBEHO BPEIHBIX 3arPsA3HSIOMNX BEIIECCTB (HAMPUMED, IO MEHBIICH Mepe, HALMOHAIBHOTO
muesoro (NF) copTa, kak mpaBuiio, o MEHBIICH MEPE aHATMTHICCKOrO KIacca U, Kak MPAaBHIIO,
0 MEHBIIEH Mepe (papMarieBTHIECKOro kinacca). Kpome Toro, KoMmo3uimu, npeJHa3HaueHHbIC 715
WCTIONIb30BAHUS B €CTCCTBCHHBIX YCIOBHSX, MPEAMOYTHTSIBHO CTCPUIbHEL B TOM Mepe, B Kakou
JAHHOE COCAMHCHHE JOJDKHO OBITh CHHTC3HUPOBAHO IEpe] NMPUMCHCHHEM, MONYYCHHBIN MPOIYKT
MPEANOYTHTEIBHO MO CYIIECTBY CBOOOJACH OT JOOBIX MOTCHIMAILHO TOKCHYHBIX ar¢HTOB, TAKHX
Kak moOble 3HIOTOKCUHBL, KOTOPHIE MOTYT NPUCYTCTBOBATh B IMPOLIECCC CHHTE3a WM OYHCTKU.
Kommozummy 1711 poauTeIbcKoro BBEACHHS TAKXKE MPEINOYTHTEIBHO CTCPIIIBHEBL, IO CYLIECTBY
M30TOHHYHBI U H3TOTOBJICHHI B yciaoBusax GMP.

[00148] PerynsaropHble nenTHAHBIE KOMIIO3UIIMM MOTYT BBOAUTBECS B OJHOM 103€ WU B
MHOTOKPATHBIX 033X, OOBIYHO B MHOTOKPAaTHBIX J03aX B TEUCHHWE ONPEIACICHHOrO MEepHOIA
BPEMCHH, HalPUMEP, SKEIHEBHO, Yepe3 IeHb, CKECHECTBHO, IO NOTHEACH, SKEMECIIHO U T.A. B
TCUCHHUC TMCPHOAA BPEMEHHM, JOCTATOUYHOTO JUII YMCHBIICHHS TSDKECTH BOCIAIMTEIBHOTO
3a007eBaHMUS, KOTOPBIH MOXKET COCTAaBIATh 1, 2, 3, 4, 6, 10 wam Gonee 103.

[00149] Ompenenenrie  TepameBTHUCCKH  win  npoduiaktudecku 3P PeKTUBHOTO
KOJTMYECTBA MOXKET OBITh CACJIAHO HA OCHOBE JAHHBIX JKUBOTHBIX C HCIOJB30BAHUEM OOBITHBIX
BBIYHCIMTCIBHBIX METOJOB. B OJHOM BapuWaHTC OCYINECTBICHUS TCPANCBTHUCCKH WU
npodrtakTraecku 3PPEeKTHBHOE KOMMYECTBO coAaepxuT oT npuMepHo 0,1 Mr mo mpumvepHo 1 r
Oenka. B apyrom Bapmante ocymecTBieHUs 3 (PEKTUBHOS KOIUYESCTBO COACPKUT OT IPHUMEPHO |
mr g0 npumepHo 100 Mr Genka. B monomHmTensHOM BapuaHTe OcyInecTBICHHS 3()(EKTHBHOE
KOJIMICCTBO COACPKUT OT mpumMepHo 10 mr xo mpumepHo S50 mr Genka. D extrusHas go3a OyaeT
3aBHCCTh, MO KPaWHEH MEPe, YaCTHIHO OT MyTH BBEACHMS. J[03a MOXKET COCTAaBIIATh OT MPHUMEPHO
0, lur/kr maccel marpieHTa; mpuMepHo 1ur/kr; mpumepHo 10 . pr/kr; mpumepro xo 100ur/kr.

[00150] B cnocobax npumveHeHus 3 eKTHBHYIO 103y arcHTa Mo M300PCTCHHIO BBOAST
OTICIBHO HUITH KOMOUHHPYIOT C JOTOHUTCIbHBIMH aKTHBHBIMU aTCHTAMH IS JICICHHUSI COCTOSHHS,
MCPSUUCIICHHOTO BhIIIe. J(PPexkTHBHAS J03a MOXKET COCTABIATH puMepHo 1 Hr/kr Beca, 10 HI/kr
Beca, 100 ur/kr Beca, 1 ur/kr Beca, 10 ur/kr Beca, 25 ur/kr Beca, 50 ur/kr Beca, 100 ur/kr Beca, 250
ur/kr Beca, S00 ur/kr Beca, 750 ur/kr Beca, Bec 1 mr/kr, Bec 5 mr/kr, Bec 10 mr/kr, Bec 25 mr/kr,
Bec 50 mr/kr, Bec 75 mr/kr, Bec 100 mr/kr, Bec 250 mr/kr, Bec 500 mr/kr, Bec 750 Mr/kr u T.IL
Jlo3upOBKY MOXKHO BBOJUTh HECKOIBKO Pa3 MO MEPe HCOOXOAMMOCTH, HAPUMEP, KaKabie 4 daca,
KaKapIe 6 4acoB, KaxKapie 8 4acoB, Kaxkabie 12 gacoB, Kaxaplc 18 4acoB, C)KeAHCBHO, KaxKIbic 2
JHS, KQKIBIC 3 THA, CKCHCACTBHO B TOMY MoA00HOE. J{03UpOBKY MOXKHO BBOAWTE MICPOPAITHHO.

[00151] Kommozummm MOkHO BBOAWUTE B OJHOU JO3C MJIA B MHOTOKPATHBIX 103aX, OOBITHO
B MHOTOKPATHBIX J03aX B TCUCHHC OMPEIACICHHOTO MEPHOJA BPEMCHH, HANpUMEp, CIKEIHCBHO,
Yepe3 JACHb, CKCHEACTBHO, MO MOTHEACTH, CKEMECSYHO # M.0. B TCUCHHC NECPHOAA BPEMCHH,
JOCTATOYHOTO U1 YMCHBIUCHUS TOKCCTH BOCHATUTEIBHOTO 3a00NEBaHUS, KOTOPBIH MOXET
coctaBmath 1, 2, 3, 4, 6, 10 unu 6onee 103.
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[00152] OnpeaeneHrie  TCPAmeBTHYCCKH WM mpoduiakTHaecku  3(PPEKTHBHOTO
KOJIMYECTBA arcHTa B COOTBETCTBHH C HACTOSIIHAMHU CITIOCOOAMH MOYKET OBITh BBITIOTHEHO HA OCHOBE
JAHHBIX KHBOTHBIX C UCTIOJb30BAHUEM PYTUHHBIX BBIYUCIIUTCIBHBIX METOOB. D dexTrBHAg 1032
OyZeT 3aBHUCETD, 110 KpalHe Mepe, YaCTUIHO OT ITyTH BBEJACHUS.

[00153] H3o0pereHne OBLTO ONMMCAHO B TEPMHHAX KOHKPETHBIX BAPHAHTOB OCYIIECTBICHU,
HANJICHHBIX WM MPEJIOKEHHBIX HACTOAIMM M300peTaTeNieM T BKITIOYSHUS TPEIOYTUTEIBHBIX
cnoco00B 11 IPakTUKK n3o0peTeHns. CrienpanictaM B JAHHOW 001acTH TEXHUKU Oy ACT MOHATHO,
YTO B CBETC HACTOSIIECIO PACKPBITHS MOTYT OBITh BHECCHBI MHOTOYHCIICHHBIC MOTU(PHKAIMU U
M3MEHEHUSI B KOHKPETHBIE BApPHAHTBl OCYLICCTBJICHUS, WLIOCTPHUPYEMBIC HMH, HE OTXOASI OT
mpeAnoaaraeMoro oosemMa u3odpeteHus. M3-3a cooOpaskeHuMi OHOMOTHYECKON (PyHKIIMOHATBEHON
9KBHUBAJICHTHOCTH H3MEHEHHsSI MOTYT OBITh BHECEHBI B CTPYKTypy Oe€nka, He BIHII Ha
fuosnormdeckoe AeHCTBHE B BHJE WM KommdecTse. [Ipeamnonaraercs, 4To Bce TakHe M3MEHECHHUS
OyIyT BKIIOYCHSBI B C(hepy MPUMESHEHUS MIPHIaraeMbIX IPSTCH3HIL

[Mprmep 1
[TpoTuBononoxHbe T-KICTOYHBIC PEAKLNH IPH HKCTICPUMEHTAIBHOM ayTOMMMYHHOM YHLE(antomMuenure
[00154] B oskcnepumenTansHoM aytommmyHHOM sHuedanomuenure (EAE), moxenu

paccesaHoro cxieposa (PC), MHAYKIMS TeHEPHUPYET IOCICIOBATCIbHBIC BOJHBI KJIOHAIBHO
pacmmpennsix CD4+, CD8+ u yd+ T-kiaeTok B KpOBH M LICHTPAIbHOH HEPBHOH cHcTeMe. Y
natpeHToB ¢ PC MBI Taroke HabmogaeM 3HaunTenpHble pacmuperus CD8 + T-knetok. B EAE mb
oOHapyKumH, 910 OompimuHCTBO paciupeHHbix CD4  +  T-xnerok  crermuaHb s
uHayupyrouiero nenruaa muennaa MOG35-55, Ho, HATIPOTHB, MCTITHIHBIC JTUTAH/BI, MOy ICHHBIC
n3 OubmHoTeku oToOpaxkeHws Apoxokesoro nentHaa-MHC a1 HEKOTOPBIX W3 KJIOHAIBHO
pacmupenssix CD8 + T-knetok, mHruOupyroT 3abojeBanue, noxasisit npoiaudepanmo MOG-
cnempuuccknx CD4  + T-knetok. OTH  pe3ynbTaTel  JCMOHCTPUPYIOT, YTO HHAYKLHS
aytopeakTuBHbIX CD4+ T-KIETOK BBI3BIBACT MPOTHBOMOJIOKHYIO MOOHIH3ALHUIO PETyISTOPHBIX
CD8+ T-knetok.

[00155] 31aeck MBI CIPOCHITH, HMPOHCXOTUT JIH CKOOPAWHHUPOBAHHBIA OTBET 1-KJICTOK B
EAE, u o6Hapy»Kuiu, 9TO 3TO MPOUCXOANT, KaK B KPOBH, TaK U B LICHTPATbHOW HEPBHOU CHCTEME
(IHC). B 1o Bpems kak pacimpersbie CD4 + T-KICTKH B 3HAYUTCIIBHON CTCIICHH CHCU(IHBL
ams menruga MOG35-55, kak v okuaanoch, kiIoHanbHO pacimmpenusie CD8 + T-kmetku He
pearupoBaty Ha NENTHIB! FITH OEIIKH MUCITHHA.

[00156] Yr1oObl HACHTH(UIIMPOBATh LICIICBRIC AHTHICHBI, Mbl TpoBeprad mwect CDY +
TCR na 6ubnmoteke orodpaxkenust Monekyasl MHC kiacca I H2-Db gposoxeti p-MHC v nonywunm
cypporatHbie mentuabl At AByX u3 3tux TCR. Mbl OOHapy»Kuiu, 9TO BMECTO TOrO, 4TOOBI
yeyryomate EAE, OHM 3HAYUTENPHO YMEHBINAIOT TSLKECTh. JlanpHEHINE aHAIM3bl TIOKA3BIBAIOT,
910 3TH T-KIETKH MPEACTABIAIOT COOOM YHUKATBHOE MOAMHOXKECTBO perymitopHerx CD8 + T-
KJICTOK, KOTOPBIC MOJAB/LIOT crerududeckyro mpomudepaumo CD4 + T-kmeroxk MOG35-55.
Wupykims ayropeaktuBaeix CD4+ T-knetok B EAE BrI3BIBacT NMPOTHBOACHCTBYIOIIYIO BOITHY
peryatopabix CD8+ T-knetok. Y HeJaBHO AuarHOCTUpOoBaHHBEIX manueHToB ¢ PC anamuz TCR
MOKAa3aJl OYCHb BbIpaKCHHbIC KiIoHampHbIC pacmupeHuss CD8 + T-kiaeTok B aKTHBHPOBAHHBIX,
CaMOHABOASMIINXCA B MO3T T-KJIETKaX W aHATIOTHYHBIN NEpeKoc B cTopony ¢eHotrma [L-17 B yo +
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T-xnetkax. Kimonamsaele pacmupenust CD4+ O6pumn B menmoM ckpoMmubeIMH. Camoe TUaBHOE,
MPEACTABIISCTCS BEPOSTHBIM, UTO MaToreHHble cd4+ n v+ T KieTouHbIe peakiyy, MPOTUBOCTOSIIINC
perymatopabiM orBetaM CD8 + T-kmetok , SBISIOTCS PacpPOCTPAHCHHBIM SIBICHHEM IIPU
Ay TOMMMYHHBIX 3a00JICBaHIIX.

PesynpTaTs
[00157] Mobunusayus mpex paznuunvix munog 1-xnemox nocne unoyxyuu FAE. 3nech Mbl

MPOBEJIN MIMPOKOE UCCIICAOBaHNE TUHAMHKH T-kietok nocne uaaykimu EAE B xpoBw, ceneseHke,
mumpaTtraeckux y3iaax (LN) u undunstpupyromux muMdormrer HHC (puc. la u puc. 6). Mut
HaOMIOAaIH IOCTCICHHOE U 3HAYMTEIBHOES YBemudeHHe 4acToThl oommx CD4+ T-kietok B KpOoBH
co aus (D)0-D10 nocne mumynuzanuu (PI), nocturays nuka okono D10, cHU3UBIIKCH A0 YPOBHS
HIDKE UCXOAHOTO ypoBHA D15, ¢ Bo3MOXkHBIM BoccTaHOBIeHHEM D17. AHanorudHoe mageHHe U
BoccTaHOBIeHHe d9actoThl ob0mux CD4+ T-knetok BHOBb Habmogasock Ha D19 u D21
cootBeTcTBeHHO (puc. 1b). Kpome TOro, Mpl Taike HaOmOAanM aHAJOTWYHOE 3HAYUTEIBHOE
yBemgeHue yactoTel 00mux CD8+ u yo+ T-xierok B kposu npu D10 PI, a kuHeTHka u BemumHa,
C KOTOPOH 3TH KJICTKH YMEHBIIAIOTCS M YBEIMIHUBAIOTCSI, TOYHO COOTBETCTBOBAMH dactote CD4 +
T-xnerok (puc. 1b). O1a 3aKOHOMEPHOCTH CHHXPOHHOTO MOBEACHHS B ATUX MOMYJLILMIX T-KISTOK
Habmoaanack u B LIHC (puc. 1c). Ceneszenounsie u LN T-ki1eTk JeMOHCTPHUPOBAIM Pa3IHIHYIO
KapTHHY CHHXPOHHOTO MOBEACHWS, C TIOCTCTICHHBIM CHIDKEHHEM vacToTel 06mux CD4+, CD8+ u
yo+ T-xnerok ot D0-D7, nossimenuem gactotel 10 D17 u eme ogunv magenuem mexay D17 u
D30 (puc. 1d u le). IlapamrensHo ¢ 3THM HaOMOJATHCH TAKKES COOTBETCTBYIOIINE M3MCHCHHUS
gactoThl 3¢dexropusix Kietok (CD44hiCD6LIow) (puc. 8a, 8¢ u 8¢) W HauWBHBIC KICTKH
(CD44lowCD62Lhi) PI (prc. 8b, 8d u 8f).

[00158] CD4+, CD8+ u yo+ T-xnemxu knoHansHo pacuiupsawomes nocie uHoykyuu EAE
kax 6@ kpoeu, max u ¢ I[HC. Uto0bl ompeaeianTh, MPEACTABISIOT JH STH BOJHBI T-KICTOK
c(pOKYCHPOBAHHBIM UMMYHHBIA OTBET, MBI BBHIITOJHHIIM OJHOKJICTOYHOC IMAPHOE CCKBCHUPOBAHHC
TCR (puc. 2a) appexroprsrx (CD44highCD6LIow) CD4+, CD8+ u yd+ T-ki1eToK B pasIHaHbIX
BpeMCHHbIX Toukax (puc. 2b u Tadbm 1). Bce Tpu Tmma T-KJIETOK MOKA3aqd MOBBILICHHYIO
KJIOHAJTBHYIO 3KCIAHCHIO TI0 MEPEe MPOrPecCHpoBanus 3aboneBanus, HaurHas ¢ D7 (puc. 2¢ u puc.
9a-¢)). Uaentuunsie TCR ObLH PEAKH UITH OTCYTCTBOBATH MEHK/IY MBIIIAMH, KaK U O3KHAAAJIOCH, HO
MbI OOHAPYKUIH UACHTHIHBIC TIocieaoBatebHOCTH TCR, pasaeasemsie mexay kposeio u LIHC B
KOKABIA ACHD V KOKIOH MBIIMH, ¢ MAKCUMAJIBHBIM PA3CICHHUCM TIOCIICI0BAaTeIbHOCTCH Ha D15
(puc. 9n). Cpeau yo+ T-xmeTOK MBI OOHAPYKHIM, YTO TIOYTH BCE KJIOHATIBHO PACUIHPCHHBIC U
HEKOTOpBIC HEeKIOHAMBHBIC YO+ T-kiaeTku B kposu u LIHC oboramarores ayit TCR, kotopsie, kak
M3BECTHO, IKCIPECCUPYIOTCS ecTecTBeHHBIME YO+ T-knetkamu (nTyd17)13 (puc. 9¢) ¢ ypoBHsMHy,
gocturaromumu muka B D15, ato coctaBieT 96% ot obmiero konmmaectsa yo+ T-knetok B [THC
(puc. nyHkTH 9¢ U1 9f).
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[00159] Knonanvno pacuupennvie CDS+ T-xnemxu He peazupyrom HA MUeIUHOGbIE
anmueervl. YToOBl ONPECTHTh, PEarUpPYIOT K paciukpeHHbie kioHs CD4+ T-kimeTok Ha menTug
MOG35-55, mb1 3kcnpeccupoBany geThipe 13 31ux CD4+ TCR (ta6muma 2) B knetkax SKWaf” u
okpacuw ux terpamepom MOG35-55 [-Ab nenruma MHC. Bcee uwetsipe u3 stux CD4+ TCR
cBs3aHbI ¢ TeTpaMepom (puc. 3a-d), ycunusast nepeeHcTBO MOG-cnemmduueckux CD4 + T-knetok
mpy 3ToM 3a00J7I€BaHUU W MOATBEPXKIAsl HAIIY CTPATCTHIO CEKBCHHPOBAHMS AKTUBHPOBAHHBIX /
s¢ppexroprpix kiaetok (CD44highCD6Llow) xak cmoco6 oborameHus Uit  KJIOHATBHO
pacmmpeHHBIX T-KIeTOK, BayKHBIX B IMMYHHOM OTBETE.

[00160] UYrtoOrl uccnenoBath creuduaHocTh antureHa (antureHoB) CD8+ T-kiaetok B
EAE, MBI 5KCIpeccHpOBany ACBATh KIOHAIbHO pacmmpeHHbIX U obmux CD8+ TCR B 58af-/-
knetkax (puc. 10a u Tabmuma 3). 3tu CD8+ TCR (EAE1-CD8 g0 EAE9-CD8) kyneTrBHpOBaNU
COBMECTHO C ICHAPUTHBIMH KJICTKaMH, TOJYICHHBIMH M3 KocTHOTro Mosra (BMDC), mmnynecHeIMEU
C MyJaMH TNENTHUAOB, MOJIYyYCHHBIX M3 MuenuHoBoro Ocnka (Tabm 4), m ux aktuBauwms Obuia
H3MEpeHa. Y IUBHUTEIBHO, HO HU OAUH M3 350-MHUETHHOBBIX NIENTUAOB HE CTUMYJIMPOBATI HH OJHY
n3 kiaerounslx auHME CD8 + TCR (puc. 3e). Kaetku, sxcnpeccupyrompe crienuuyaHbIi s
oampOymuHa TCR (OT-1), xyaptuBupyemsie coBmectHo ¢ BMDC, 3arpy>keHHBIMH HENTHIOM
SIINFEKL, nosmyueHHBIM 13 OBaIEOYMHHA, JaBAJTH HAACKHYIO akTuBaumio (puc. 3¢ u puc. 10c), a
taoke aHTH-CD3 + antn-CD28 crumymsmma (puc. myskT 106). MuennHOBBIC OSTKH Takxke HE
cTuMyupoBai HE oxHy u3 kiaerounsrx quaui CD8 + TCR, torma xax T-wietkn OT-1 Gbuti
CTHMYJIHPOBaHbI OCaKOM oBaneOymMuHa (pHc. 3¢ W pacmHpeHHblc AaHHeie Puc. 4c u 4d),
Hpearnosaras, YTo OYeHb HEMHOTHC M3 aKTHBHUPOBAHHBIX U KJIOHAIBHO pactmpeHHeix CD8 + T-
KJICTOK, HHAYLIMPOBaHHBIX BO BpeMs EAE, cnenuuass! 1711 MHETMHOBBIX aHTHTCHOB.

[00161] Lenepayus 6ubnuomexu oposicacesozo nenmuoa H2-Db -MHC. HenasHo ["apcust
M ero KOJUlerH pas3paboTamud OuMONHOTCYHYIO CcHcTeMy aposiokeBoro mentuaa-MHC s
uneHTrukapm muraggos off TCR. Utobsl oOHapyuTh menTuaHbie aHTHreHs 1t 3THX TCR
EAE-CD8, mbr pazpabotanu xoHcTpykupm H2-Kb u H2-Db , xak onmcaHo paHee ¢ menTHIAMHU
SIINFEKL mmu SSLENFRAYV (puc. 11a u 11b). B To Bpems kak nepBOHaYaIbHBIC KOHCTPYKLHH
OBLTH TPaBHJIBHO HANPABICHBI HAa TMOBCPXHOCTh APOXNGOKCH, OHH HE CBS3BIBATUCH CO CBOHMMH
poacteeHHbiMU TCR, 4TO yKa3bIBacT Ha HEMPABUIBHOES CKJIaAbIBAHKC. UTOOR! CIACTH MPAaBHIBHOS
CKJIaIBIBAHIE, MBI TTOBEPIIH MOTHOpa3MepHyIo KoHCTpyKiwo H2-Kb u H2-Db moxaseprxenHON
ommubkaM MyTareHe3y. XoTs 310 Op110 Heyaauno ¢ H2-Kb , Mer o6Hapy»kuimu, 9T0 OHA MyTamusl
H2-Db BoccranaeiamBact pacmozHaBanue TCR (puc. 1lc u lle-g) u, Takum oOpasom, MbI
CTCHEPHPOBATH JBC Pa3TUdHbIC OHUOIHOTEKH MENTHIOB C 3TOM MYTalMCH W MYTarcHU3UPOBAIH
BcTaBKkU 9 U 10 aa ¢ orpaHmueHHBIM pa3HooOpaszueM B ABYX mnepsraHblx MHC-cBa3pIBaromumx
aHKepHBIX ocTatkaxX (puc. myHKT 1la-m). OneHowHoe pasHOoOOpazue it 00eux OUOIHOTEK
nerrunoB coctasuino 5X108 .

[00162] Hymynusayus npomue nenmuoog xiacca 1 sauuugaem moiueis om IAE. Ulects
n3 knoHampHO pacimupeHHbix TCR EAE-CD8 (Tabn. 3) Obutd HCMOIB30BAHBI AJISI CKPHHUHTA
onbnmuotex apoxcokedt H2-Db -pMHC. Ilocne uetsipex payHaos oT60opa crep(puaeckuii KOHTPOIIb
rpurma (6218), EAE6 u EAE7 TCR nokasan sipkoe okpamiranue Terpamepamu (puc. 4a-c u Tab
5). XOoTs MBI IOTYYHIM HACATbHOE cooTBeTCTBHE ¢ rprmmoM TCR u ero m3BecTHhIM nenTHIOM (pHC.
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4d), MBI HC HAITH HUKAKKUX COBMAACHUH B reHoMe Mbitw 4t AByX nentuaoB EAE TCR. Tem wve
MEHee, OHH BCE €IIle MOTYT CIIY’)KUTh BayKHBIMH CypporataMu npu komiuiekce ¢ H2-Db .

[00163] Yro6El OXapaKTepH30BaTh 3TH cypporatasie mentumsl CDS (SP), Jurkat aff”
kneTky, sxcnpeccupyrompie 6218, EAE6 u EAE7-CD8 TCR, okpammBanu COOTBETCTBYIOLIUMU
tetpamepamu pMHC, oboramenssiMu  gposokeBort 6ubmmotekort (SSLENFRAYV ama 6218,
ASRSNRYFWL u SMRPNHFFFL ams EAE6-CD8 u YQPGNWEYT ana EAE7-CD8), xotopsic
mokazamu siprkoe okpamuBanue (puc. 12a). bonee Toro, mpoaHamu3mpoBaB OOOTAIICHHBIC
nerrrugaeie nocieaoBatebHOCTH it EAE7-CD8 TCR, msr 3ameTwmm, 9to 36-i 00OraIncHHBIH
nenrua (HDRVNWEYI) 6bin ouenp moxosk Ha BepxaeoOoramenssili nentux Y QPGNWEYL
Knerounyro muamo EAE7-CD8 TCR okpammsamu retpamepamu YQPGNWEYI u HDRVNWEYI
H2-Db pMHC, xoTtopbie mokazanu HaACKHOES OKPAIIMBaHKE TeTpamepamu (puc. 12a).

[00164] UroOpl oOmpeacauTh HMMYHHBI OTBET, BBI3BAHHBIK J3THMHU SP, MBI
nMMmyHm3upoBain Meimed 6o amsoBantoM (CFA + PTX), MOG35-55, BcemMu dHeThIpbMs
nerrrrigamu BMecte [YQPGNWEYT (YQP), HDRVNWEYI (HDR), ASRSNRYFWL (ASR) u
SMRPNHFFFL (SMRP) SP mmmynmarms|, mu6o MOG35-55 co BceMH 4eThIpbMS NEHTHIAMH
sMmecte (mvumynmsatmst MOG + SP). 10D PI, cenesenka u LN CD8 + T-xietku ObLii 060ratieHb
otaenpHO Tetpamepamu SP-H2-Db (puc. 12). 10D PI, cenesenxa u LN CD8 + T-knetku Obuté
oborammeHsl oTaeabHO TeTpamepamu SP-H2-Db (puc. 12). 12 b). Mer Takke oboraiiecHst
tetpamepom MOG-cnemmdrueckne CD4+ T-knetku y Mpimed, nmmyHmsuposanasix MOG35-55.
Wmmynmsamms EAE BeBaza MOG 3555 cnemmguaeckue CD4+ T-xnerku (puc. S5a u 5c¢). Mbt
o6Hapy:xumm oucHp Majo SP-criermpraeckux CD8+ T-kinerox y WT, MOG 35.55 HilH @ TbFOBAaHTHBIX
MMMYHU3HPOBaHHBIX Mblmeil. Oanaxko nmpu ummyHmsamiu MOG + SP wactora CD8+ T-knerok,
cretppuanbix st ASR, HDR u SMRP, yeenuuaunace (puc. 5b u 5d). [lo cpaBHEHHIO ¢ MbIImaMu
WT, mmmynmsatus SP BeibiBama 6onee BrICOKYIO uactory CD8+ T-kineTok, crnietm(aHsIX 1Tt
HDR u SMRP, 6e3 m3menenus xoarmdectsa CIIELIUOUYECKNX ASR u YQP CD8+ T-knetox
(puc. 5b um 5d). Bomee BeicOkass momst SP-cmemmdpuuecknx CD8+ T-kmerok mpossisuia
AKTHUBHPOBAHHBIC U d()PEKTHBIC (DCHOTHIBI TIOCAC UMMYyHH3AwH (puc. TyHKTHI 126-1x). Taxum
obpazom, 3TH SP HACHTHPHUIHPYIOT paHee CYIIeCTBOBAaBIIHH my.1 crenudpuaeckux CD8 + T-kieTok
Y MBIIICH, KOTOPBIC MOTYT OBITh aKTUBHPOBAHBI, @ HEKOTOPHIC PA3MHOKAKOTCS ITPU UMMYHHU3AIHH.

[00165] Yro6bl mpoBeputs BavsHKe 3THX nentuaos Ha EAE, mbr uagynmposanu EAE ¢
nmu 6e3 SP. B To Bpems kak ummyHsuzarms MOG Boi3siBana Tsoxesoe 3adoneBanue y 100% MpImei,
nobasnenre SP ¢ MOG mpuBoamio k ropa3xo MCHEE TSDKEIOMY HIIH OTCYTCTBHIO 3a00JICBAHHS,
mpu 3ToM Toapko 30% ciydaeB OYCHB JIErKOTO 3a0ONCBaHUS, MpUYeM OOJBLIMHCTBO MBIICH
BOOOIIE HE MPOSIBIIUIN HUKAKUX CUMIITOMOB (puc. Se u Tabnuna 6). IMMyHu3aums Apyrow rpyIibl
mbite MOG 35.55 + menTHAOM TPHIIA HE MPUBEIIA K CYIIECTBCHHOM pasHuLe B TsukecTH DAE (puc.
nyHKT 12¢). Mbl mpoBepuii NPOQUITaKTHYCCKIN WA TSPANeBTHYCCKUI 3P (EKT ITUX MEITHIOB B
EAE nyrem mvmynmsatuu Meieii SP 3a venemo a0 win mociae mmmyamamun MOG (MOG u SP
mpo0jieMa, COOTBETCTBCHHO), U ¢ OOCUMH 3TUMH MPOOICMaMHU Y MBIIICH OBLI0 MEHEE TSLKEIIOS
3abonesanue (puc. 5Sf u 5g u tabmuua 7). B uenom, ummynmzammss MOG + SP 3Hauute1pHO
ynyamraeT EAE.
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[00166] Hymynusayusa nenmuoamu knacca I nooaensem iocss.ss cneyuguuecxkue CD4 T-
KIIEeMKU. UrtoObl BHISCHUTH, BIIMSCT JIA OTO CHIDKCHHC TDKCCTH C goOaBincHmeM SP
HenocpeacteeHHO HA MOG 35.55 ciemmdraeckue CD4 + T-xieTky, Mbl IPOaHATH3UPOBATIH YaCTOTY
MOG 3555 ciemupraeckux CD4 + T-knetok B cenesenke u LN ¢ terpamepom MOG 3s.55 [-Ab mpu
mvmvyHmzatmn MOG wm MOG + SP. Kak u oxwumanocs, mmmynmzaumst MOG mnpusena k
yeenmumueHuo kommaectBa MOG 3s.55 [-Ab tetpamep + CD4 + T-kietok (puc. 6a u 6b u puc. 13a).
HurepecHo, 4T0 HAOMOAAIOCH 3HAYUTEIILHOC CHIDKCHHE YaCTOTHI 3THX 1-KJICTOK CPEAY MBIIICH,
nmvyHI3upoBaHHBIX MOGSP (puc. 6a u puc. 13b u 13c).

[00167] Uto6bI M3YIUTh 3TO UCKYCTBEHHO , MBI HCIOIB30BaATH DHOICTOBBIN KPaCUTEIh
CellTrace™ (CTV) mnsa mapkuposku CD4 + T-xnmetok oT meimeH, nmmyansupoBaHabeix MOG,
KOTOpbIC OBUTH COBMECTHO KYJIbTHBHPOBAHBI U CTHMYJIHPOBAHBI C MOG35-55 B IPUCYTCTBHH WIIH
orcyrersun CD8 + T-keTok, momyuernsx ot MBIIITEN, uvmysmsuposarssix MOG + SP wmu SP,
u BenmunHa nponmudeparwpin CD4 + T-xnetok Obuta KomudecTBeHHO omnpeaeiacHa. CD4+ T-knetku
akTUBHO pasMHOXKaIHCh 10 MOG 3s.55 B otcyretBre CD8+ T-kietok (puc. 6¢). Oanako nobasneHume
CDS8 + T-kaetox ot Meitel, mMmyHn3zupoBanHeix MOG + SP wun SP, nprBenio k 3HaYUTEIbHOMY
CHIDKCHIIO posrdepaTuBHOi criocodHocTi CD4 + T-kietok (puc. 6d), 9To yKa3slBacT Ha TO, UTO
moboe coctostare Bb3biBacT CD8 + T-kieTku, KOTOPBIC aKTHBHO TMOAABILIOT IMPOJIH()CPALIHIO
CIHHELUUOUYECKHX CD4 + T-knerok MOG35-55. Oanaxo CD8+ T-knerku mibo w3 WT, MOG
+ menTHA rpunna MMMYHU3HPOBAaHBL, MO0 W3 aJBIOBAHTHBIX MMMYHH3HUPOBAHHBIX MBIIICH HE
MOJABISIA  mogss-ss  cTamynuposanaeile CD4+  T-ximerku  (puc.  14a-d). Kpome Toro,
urayuposanasie MOG + SP CD8 + T-xnetku He mogaBsuIH MPOTU(CPaTHBHYIO CTIOCOOHOCTB
osanpOymuH-cricrmprucckux CD4 + T-knetok, mpeanosaras, 9To MOAABICHUC SBIIICTCS AHTHUTCH-
cnetpuucckum (puc. 14h).

[00168] Humynuzayus nenmudamu xaacca I 6vizvieaem YHUKAIbHOE NOOMHONCECNEO
peeynamoprvix CDS + T-xknemox. HTEpecHO, 4TO MBI 00HAPYKIUH, uTo MMyHM3ams MOG + SP
u SP BeI3BIBACT 3HAUMTEILHO 60J1ee BBICOKYIO dacToTy CD8 + T-kietok, sxcnpeccupyromux CD44,
CD122 u Ly49, xortopele, Kak MojararT, ABIIOTCS MapkepamMu s Qa-1b orpaHHYCHHBIX
peryasropapix CD8 + T-kmetok (puc. 6¢). bonee Toro, cpeau otaenpHbix SP-crieimdutaeckmx
CD8+ T-xmetok HabMOAAIOCh 3HAYUTEIbHOS yBeauueHHe 4dactorel CD8+ T-kimeTok ¢ 3THMU
mapkepamu (puc. 13d-h). Mer o6Hapy»xunu, uto onucanssie 3aech CD8-TCR EAE He orpanuaeHst
Qa-1b, MOCKOIPKY MBI HE BUACIM HUKAKOTO BIMsHUS aHTUTe1a poTuB Qa-1b Ha mogasnenre CD8
MOG-cremupuaeckux CD4 + T-knetok (puc. 14g).

[00169] Yr1o6er onpenenuts, Moryt 1 CD8+ T-knetku ¢ 3TMM (PCHOTHIIOM AKTHBHO
MOJABIIAITh MoG3s-s5 cnenuduueckue CD4 + T-xknetku uckycreenHo , CD4 + T-kiaetku uz MOG
HUMMYHH3HPOBAaHHbIC OB COBMECTHO KYIbTUBHPOBaHEI 1100 ¢ 06mummvu CD8 + T-knetkamu, 1160
ounueHHbMU CD8 + CD44 + CD122 + Ly49 + (Ly49 +) wm CD8 + CD44 + CD122 + Ly49 -
(Ly49-) T-xnerkamu or MOG + SP ummyHH3upoBaHHBIX MbIeh. Mbl 0OHApPY KUK, 9TO OOIIEe
kxomrraectso CD8 + T-knetok, a Takke Ly49 + CD8 + T-knetok ot Mblinei, mMMyHH3UpOBaHHBIX
MOG + SP, noxasnsuiu crietmpuuaeckyro mpomudepanuto CD4 + toerox MoG3s-ss. Kpome Toro, mbr
yepiHoBIIH Ly49+ n Ly49-knetku meimam 1o naaykuun EAE u o6Hapysxumy, uto kietku Ly49+
v Mbite, uMmmyHu3uposadHbx MOG + SP, sHaunTtensHo cHmkamu EAE 6e3 BiusaHns Ha nepeHoc
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Ly49-knetok (puc. myHKT 141). DTO MOKA3BIBACT, UTO HE TONBKO KICTKH Ly49+ MOryT moaasiiare
CD4 + T-kneTku HCKYCTBEHHO , HO OHH Taloke MoAaBIoT EAE B ecTeCTBEHHBIX YCITOBHSIX.

[00170] Msbl Takke npoBepHnM BIMAHHE SP Ha apyryio Moaenb ayTOMMMYHHOTO
3aboneBaHus, SKCICPUMCHTANbHBIN ayTomMMyHHBIH yBeut (EAU). Msr maaymuposamu EAU y
mepireit C57BL6/J ¢ ucnonb3oBaHueM CTaHAAPTHBIX METOAOB M cpaBHuBanu maroyoruo EAU ¢
MBIIIAMH, HMMYHH3UPOBAHHBIMH YCIOBCUCCKMM HHTCP(OTOPELICHTOPCBA3BIBAIOIIIM  OCIKOM
(IRBP) + SP. V mpiueii, mpu ummyHsuzarmu [IRBP, HaOmogancs Msarkuii BOCaIuTeIbHBIH OTBET Y
40% mpmeti (puc. 15a u 15b). MaTepecHo, uyto muvynmzaws IRBP + SP npusena k 6onee Tsoxenoi
BOCTIAJIMTECIIBHOM PeakUyy y ropazao 6obieit uactu Mpimei (80%) (puc. 15¢). Mel Taxoke nposenu
AHATN3B! TIOABJICHUS HICKYCTBEHHO , B KOTOPBIX MbI 00HapywiH, uto CD4 + T-kneTku HaaeKHO
pasmHOxatotcs B orcytetBue CD8 + T-knerok y meimei, nmmyHmuposanHbix IRBP + SP (puc.
15d), u au Ly49 + CD8 + T-knetku ot mbimei IRBP + SP e cmornu nogasute nposudepariuro
cnemuprueckux CD4 + T-kaerox IRBP (puc. 15¢ u 15f). Takum o6pazom, CII EAE kaxyrcs
cHeLM(hPUIHBIMHU JJ151 3TOTO 3a00ICBAHIL.

[00171] [Mokazano, 4TO OrpaHHMuCHHBIC peryisTopHbie KieTku Qa-1b omocpeayroT cBoe
JercTBue depe3 nepgopHH, KOTOPBIH BaXeH AT LUTOTOKCHMYHOCTH. UTOOBI NMPOBEPUTH 3TOT
BO3MOJKHBIM MEXaHM3M B HALICH CHCTEME, MBI COBMECTHO KyabruBupoBaan CD4 + T-xnerku y
MpineH, uMMyHH3HpoBaHHBIX MOG 3555, ¢ CD8 + T-knetkamu, TONMYYEHHBIMH OT
HOKayTHPOBaHHBIX Mblmed Perforin, mmmynnsuposanaeix MOG + SP, u o6Hapysxuim, 9T0 3TO0
MOJTHOCTBIO OTMCHWJIO HX CyNpeccHBHYIO crocoOHocTh (puc. 14f). Kpome toro, mber mposemu
anamm3 RNA-seq SP-cnermdrueckux CD8+ T-knetok y mbimed, mimyHu3upoBanHbeix MOG u
MOG + SP, a raroxke CD8 + (Ly49 + npotus Ly49-) T-knetok y Mpimieis, mmmyHI3HpoBaHHbix MOG
+ SP. AnHamm3 oboraimueHus TCHHOH OHTONOrHM TU((EpeHUHATBHO SKCIPECCHPOBAHHBIX TCHOB
mexkay Ly49+ u Ly49- mokazas reHsl, y4acTBYIOIIKC B pa3auaHbIX QyHKmsix T-kietok (puc. 16a
u 16b u Ta6n. 8).

[00172] NurepecHo, uto SP-cmempduaeckue CD8+ T-kimeTku Mmokazajav BHIPAKCHHYIO
perysauio reHoB Ly49, G0NbIIMHCTBO M3 KOTOPBIX SIBISFOTCS HHTHOUPYIOLMMH, B JOTIOJIHEHHE K
reHaM peuenropoB NK-wietok, u reHos, ces3aHHbix ¢ CD8+ T-knmetkamu 3(¢ekTOpHEIMU
¢yaxumsaMu ¥ QyHKopsiMu namata (puc. 6j). Kpome toro, Ly49+ u SP-cniermuuaeckue CD8+ T-
KICTKH TAKXKE HKCIPECCHPYIOT MHOTHE I'SHEBI, CBsI3aHHBIC ¢ peryastopaeiMu CD4+ T-knetkamu
(puc. 16c). B nenom, Hamwm pe3yabTaThl yOCIUTEIIBHO CBUACTEIBCTBYIOT O TOM, YTO UMM YHH3ALIHUS
SP eeibiBacT CD8 + T-kaeTKH ¢ PEeryasSTOpHBIM (DCHOTHUIIOM, KOTOPBIH MOAABILICT MATOTCHHBIC
MOG 3555 cmermpuaeckue CD4 + T-xiaetku yepe3 HMUTOTOKCHYIHOCTh, YTO B KOHCYHOM HTOTS
MPUBOAUT K yeToWunBocTH K EAE.

[00173] Hapannenu ¢ paccesannvivm cxnepozom. UtoObl ONPEETHUTh, €CTh JIH KaKOEe-THOO
cxoactso ¢ PC, Mbl cHauana onpeaenmmu yactory CD4+, CD8+ u yo+ T-k1eTok Hemocpe ACTBEHHO
y HEaBHO AUATHOCTHPOBAHHBIX MAIweHTOB ¢ PC 1 He 0OHapy UK pa3anduii B 4acToTe 00mmx T-
KJICTOK B MePUheprUaeCcKOi KPOBH IO CPABHCHHIO CO 3A0POBbIME KOHTPOIbHBIMU Tpyrmamu (HC)
(puc. 117a-c). Onmnako, KOrJa MbI BBHIMOJHHIM OJHOKICTOYHOC CekBeHHpoBanue TCR
aKTHUBHPOBAHHBIX r0j10B rooHOro mosra (CD38 + HLA-DR + CD49d + CD29 +) CD4 +, CD8 +
u v6 + T-xneroxk w3 PBMCs negasno auarnoctuposandbix nauueHtoB ¢ PC u HCs Tab6m 9),
ananormaaeix EAE u nenuakuu, Mbl HaOMOAaIH MACCUBHOS OJIUTOKIOHAIBHOE pacuiuperue CD8
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+ T-xnetok y mampeHToB ¢ PC mo cpaBrenmro ¢ 'K (puc. 18a). MbI Tarke HaGmIOAATH TOIBKO
HECKOIIBKO OJIMTOKJIOHANBHBIX paciupernii CD4+ T-knetok y ManueHTOB € PacCesHHBIM
ckieposom (puc. 19a). Kpome toro, Mer oOHapy:kuin, 94T0 YO+ T-KICTKH KIOHAIBHO PACIIUPSHBI Y
narwmeHToB ¢ PC, a rakke y ['K (puc. 20a).

[00174] OnuroknonaneHeie pactmpenus Yo+ T-knetok mpu PC Obutn oT™MEUeHBI paHee. B
oTanaue OT MBIIMHBIX NTy517 KiIeTok, KOTOphIE B 3HAYUTEIBHOH CTCIICHU «IIPEABAPUTEIILHO
3amporpaMMHUpPOBaHbEDy B TUMYcCe, audepeHimponka yenosedeckux yol7 T-kmetox u ux TCR
wioxo m3ydeHa. [lokazaHo, 4T0 akTHBaLM HMCKYCCTBEHHOVY9+52+ T-kiaeTok crenuduiecKiMu
aronrictaMu TCR B IpuCyTCTBHM IMTOKMHOB HHAYIIMPYET SKCIPECCHIO TaMMa-raMMa-PeLeITOpOB,
ceszanHbix ¢ ROR(RORDO), u mpoaykimro 1L-17. ®aktuuecky, Mbl OOHAPYKHIH 3HAYHTEIBHOS
yeemmaeHne 4actotel RORC-tpanckpunt-monoxurenbHbix yo+ T-KIETOK y MALMEHTOB €
paccesHHBIM cKiiepo3oM (puc. myHKT 200). Takim 06pa3oM, B XpOHUYECKUX ay TOBOCTIATHTEIBHBIX
VCIIOBHAX, TaKUX Kak PC, HEKOTOPBIE M3 3TUX PACIIUPEHHBIX Y0 + T-KIETOK MOTYT IPOAYLIPOBATH
IL-17 u cnoco6cTBOBaTH MaTOreHe3y 3abonepanms, kak EAE.

[00175] Takum 0OpazoM, MBI TIOKa3bIBa€M, HYTO OJHOBPEMCHHAS MOOWIHM3ALUA
onurokiaoHansHbIX CD4+, CD8+ 1 yo+ T-xetok nveet napamiens He Toibko y JAE, HO 1y BHOBB
JauarHocTHpoBaHHbIX narmeHTos ¢ PC. Kpome Toro, Koraa Mbl CHCTEMaTHYSCKU XapaKTePU30BAIN
KOKIBIH W3 STHX THUIOB KJIETOK, MBI OOHApYy)KWIH, YTO ABAa M3 TPEX, BEPOSITHO, SIBILIOTCS
MATOrCHHBIMU. B YAaCTHOCTH, Y0 + T-KJIETKH, KOTOpBIC JOMHHHPYIOT B OTBETE, XOPOIIO W3BECTHBI
Kak mpoxyueHTsl [L-17, mpoBOCHATUTENPHOTO ITUTOKWHA, KOTOPBIM, KAaK H3BECTHO, BAXKCH IPU
matojorun EAE, B 10 Bpems kak orser CD4 + T-wretoxk mnpemmyinectseHno MOG-
criet(pHICCKHiA, KITFoUeBol (hakTop maronoruu EAE.

[00176] B ommmume ot 3THX ABYX THIIOB KJICTOK, KJIOHAMBHO paciuupenHbic CD8+ T-
KICTKH MPOSBISIOT PEryATOPHYIO (yHKIMIO. Ot T-KIeTKH HMCIOT YeTKMH (PSHOTHI U
pacumpsroT HabmrIoACHUS, cocpeaoToucHHbe Ha Qa-1b orpanmieHnsix peryastopabix CD8 + T-
KJICTKAX, BKIIOYAs ICITHABL, TIPSACTAaBICHHBIC Kiaccuueckoi monekynoit MHC xmacca [ H2-Db.

[00177] Uro eme Gonee BaKHO, HAIIC WCCIICAOBAHHC MOKA3BIBACT IICHHOCTh M3YUCHUS
CHCLIM(PUIHOCTH U aKTHBHOCTH T-KJIETOK C «HYJIS», TO €CTh HACHTH(HKAUMH T-KICTOK, KOTOPHIC
HaubOoJIce aKTHBHBI B JAHHOM OTBETE C MOMOIIBIO OJHOM KICTKH, MapHOro cekseHupoBanus TCR,
HUCTIOJIB30BAHMA KaK MAPKCPOB AaKTUBAILIUH, TAK U KJIOHAJIbHOI'O PACHIMPCHUA B KQUCCTBC KITFOYCBBIX
HUHIVKATOPOB, a 3aTEM HACHTU(MKALHHN TUraHAa JIHOO ¢ OHOIHOTEKOH JPONOKSBOTO JUCILICS, THOO
C  AHTUICHAMH-KAHAWAATAMH W PCIOPTCPHBIMU  KJICTKaMH,  TPaHC(CKTHPOBAHHBIMHU
cootsercTByrommMH mapamMu TCR. DTo0 KOHTpacTHpyeT ¢ TpaguLIMOHHBIMH METOJAMU, KOTOPHIC
OOBIYHO BKJIIOYAOT B ¢cOs 3HAHNC (I/IJ'II/I yraﬂbIBaHI/Ie), KAaKHUC COOTBCTCTBYIOIINC AHTUT'CHBI.

[00178] Taxum 00paszom, mpeACTaBICHHAS 31¢Ch paboTa YKa3hIBACT HA TO, UTO CYIICCTBYCT
noaMHOkecTBO CD8 + T-kieTok, koTopsie MOryT nozasiitek natoreHuele CD4 + T-knmetku y
MBIIICH U V OACH, U YTO 3TO MPHUBOANT K JUHAMHKC COBMCCTHOM MOOMITH3AIINH TIPH WHIYKITHHA
3aboneBannsd. OmnpeaeneHue muraHaoB it 3TUX  perymwitopHeix CD8+ T-xmetok mpu
ayTOMMMYHHBIX 32007ICBAHISIX HMECT BAXKHOE TCPATICBTHICCKOEC 3HAUCHHC.
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MeToamnka

[00179] Jlabopamopuvie scusomnvie. Camxu mbimeit C57BL/6] (naszeiBacMmbie b0 B6,
m1u60 WT) u camku Hokaytupyrouwx meiteii Perforin (Stock No: 002407) 6putu mproGpeTeHs! B
Jlabopartopun Jlxexcona (Bar Harbor, ME, CIIIA). OxcnepuMCHTAIbHBIC MPOLICAYPHI,
HCTIONIB3YEMBIE B 3TOM HCCIIEOBaHUH, ObLTH 0100peHsl KoMuTeTOM 10 YXOy 32 JKUBOTHBIMH M X
rcnonb30BaHN0 CTYH(POPICKOTO YHUBEPCUTETA.

[00180] Obpasyvr  uenogexa.  MOHOHYKJICAPHBIC KICTKA NEPUPESPHICCKOH KPOBH
(PBMCs) Obuta MOayYeHBI M3 3J0POBBIX JOHOPOB KpoBH K3 CTSH(POPACKOrO IEHTPA KPOBH.
310POBBIMU JIFOABMU OBLITH MY>KYHHBI U XKCHINUHBI B Bo3pacte 22-47 net. PBMCs ot nauueHTOB ¢
paccessHHBIM CKJIepo3oM Obla momydeHsl U3 LlenTtpa paccesanoro cxieposa B Kamiudopamiickom
yausepeurere B Can-@panmmcko (UCSF). Komwmrer mo wmccneaosammsiM uenoseka B UCSF
VIBEPAWI TPOTOKOJN, W HH(OPMHUPOBAHHOE coriacue OBLIO MONYYCHO OT BCEX YYACTHHUKOB.
[Moapobuas nHpoOpMAaIWLI O MONMYJIILMY HALFICHTOB, BKIIOYCHHBIX B HCCIICAOBAHUE, IIPSACTABICHA
B Buze Tabm. 9.

[00181] LIenepayus pacmeopumvix TCR. Pacteopumbie TCR Obuin creHeprUpOBaHbI, KaKk
ormcaHo panee. [lepeMeHHbIC MBIIHMHO-TIOCTOsIHEBIE ueioBedeckue xmmepol (VmCh) TCR,
COACPIKALMEe CKOHCTPYMpoBaHHBIH aucynbduny gomena C, ObIM KIOHMPOBAaHBI B BCKTOP
skcrpeccrn HacekoMerx pAcGP67a (BD Biosciences, 554756), kxoaupytroruuii 160 C-KOHIEBOM
kucnotHeiit GCN4-zipper-Biotin acceptor peptide (BAP)-6xHis tag (mms o werm), mubo C-
xoHreBoi GasoBbii GCN4 zipper-6xHis (s B merm). Kakmas memouka Taxke KOgupoBana
yaactok mpoteassl 3C mexay koHuoM C skromomeiriHoB TCR um momumsmu GCN4, g9T00BI
o0ecreunTs paciuerieHue MoIHUH. bakynoBupycsr pis kaskaon koHcTpykimu TCR Ob1tu co3janst
B kmetkax SF9 myrtem coemecTHO Tpancdexkimu BD  baculogold nuneapuzoBaHHOMH
6axymosupycuoii JJHK (BD Biosciences, 554739) ¢ Cellfectin II (Life Technologies, 10362-100).
Bupycet TCRa u B uenu xouH(puipposamu B HeGompmom ooseme (2 M) kiaerok High Five B
Pa3TUYHBIX COOTHOLICHHSX, 9YTOOBI HAaHTH COOTHOWICHME, obccmeumBaromee 10 1 o P
CTCXHOMCTPHH.

[00182] st monyaenus pacteopumMbix TCR 1 11 knetox High Five 6bumn napnumposaHst
cootsercTBytoumM cootHomenneM eupycoB TCRo u TCRP B Teuenuwe 48 wacos mpu 28°C.
Co6pannbie uratenbHbie cpeast ooycaoBmBamy 100 MM Tris-HCI (pH 8,0), 1 MM NiCl2, 5 MM
CaCl2 u mnocrmeayrolee OCAKACHHE OYMINAIM ITYTEM LCHTPU(PYTHPOBAHHSA. 3aTeM CpEIy
nHkyOupoBanu ¢ HukeIb-NTA cmomoi (QIAGEN 30250) npu KOMHATHOH TeMIICPATyPEe B TCUCHHS
3 yacoB u »moupoBanu B umrgazoiae 1xHBS + 200 MM (pH 7.2). 3arem TCR moasepranu
OMOTHHUITHPOBAHUIO, CICL()HIHOMY Al caiita, myTeM A00aBICHUSA PEKOMOHHAHTHOW Oupa-
murassl, 100 MmxM Guotruna, 50 MM Bicine pH 8.3, 10 MM AT® u 10 MM arerara maraus u
nHkyOammu 4C B TCUCHHME HOYM. 3aTCM PCAKLMIO OYHINAIH C MOMOIIBID XpoMaTtorpaduu
uckmogeHueM pasmepa ¢ ucnonezosanneM AKTAPurifier (GE Healthcare) Ha xononke Superdex
200 (GE Healthcare). Ilukossie (pakumu ObiIH OOBCIUHCHBI, a 3aTEM MPOTCCTUPOBAHBI HA
OMOTHHUIMPOBAHHUE C UCTIONb30BaHMEM aHanu3a casura reast SDS-PAGE. benku o6srano Ob11H Ha
100% OHOTHHUITAPOBAHHBIMH.

[00183] Lenepayus monuunsix opooicoiceti omobpadicana budruomexy nentunos H2-Db |
obozauenue meeos, OKpauiueanue u evioenexue. JIPONOKEBbIC KOHCTPYKLHMH OJHOLICTIOYCIHOTO
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tpumepa (SCT) H2-Db cunTesupoBanu B Buae N-KOHIUEBBIX CAMSHHIA ¢ TOBEPXHOCTHBIM OCITKOM
aposioxert Aga2p. TlomHopasmepusie koHcTpykumu SCT H2-Db Obiin kOHHUpPOBaHBI B BEKTOP
PYAL. DT KOHCTPYKLMH COACPKAIM JTHACPHYIO TMOCICIAOBATSIBHOCTE Aga2p, 3a KOTOpOH
cneposana nentygHas nocieaoBarenbHocTh 9-10MER, munkep Gly-Ser (GGGGS)3, mbimunas
MoCAeA0BATCABHOCTE  B2-Mukpornobyanuaa (B2M), Bropoit muskep rmmmHA (GGGGS)4,
MOCICAOBATEABHOCTh TspKenon nern H2-Db  wmbimu, smuromHas metka Myc wmun HA, tpetnit
rmumHOBEIE JwHKEp (GGGGS)3 u Gemox Aga2. 3arem konctpykumu SCT H2-Db MHC
anexTponopuposamy B apoxoku EBY-100, xak onmcaHo panee, U MHAYLMPOBAIHN AJI SKCIIPECCHU
B cpeae SGCAA pH 4.5 mpu 20C 24-72 4 mo Tex mop, moka He HaOIOAANOCh MaKCHMAaIbHOE
okparuBadue >muronHon METKH (00braHO 40%-70% ot ofbmet momysmsuu). [lonHopazMepHas
KOHCTpykimsa Apoxokedt H2-Db  Obuta MyTareHM3HMpoBaHa, Kak OIMCAHO paHee. Bxpatiie,
KOHCTPYKIsI ObljIa MyTareHU3UPOBAHA ¢ MOMOLIBIO TIoABepkeHHOM ommOkaM [1L[P (Genemorph 11
kit, Agilent 200550), ¢ kOHeUHOW YacTOTOM OWHOOK ~ 4-5 HyKICOTUAHBIX 3aMeH Ha kbp, 0 dem
CBHICTEJIBCTBYET JIMTHPOBAHME IIOJBCPIKCHHBIX OMMOKAaM KOHCTPYKIMH B BekTop PYAL 1
CCKBCHHUPOBAHKE KIOHOB. JlpodokeBhle OMOMMOTEKHM OBLIHM CO3JAHBI MYTEM 3JICKTPOTOPALHN
xommeTeHTHbIX KiIeTok EBY-100 myrem romonmormuHoN pexoMOHMHAIMH JTHHEAPU3MPOBAHHOTO
BekTopa pY AL-cMyc/HA. OxonuaresbHbie GUOTHOTEKH coaepkany nmpuMepHo 5x108 aposokeBbIx
TpaHCc(hOPMAHTOB.

[00184] [Nentuaneie 6MGIMOTCKH OBIIM CO3AaHBI TAKHM Ke 00pa3oM, Kak ¥ OUOIHOTEKHY,
MOABCPIKCHHBIC ~OIIMOKAaM, 3a HCKMOYCHHEM Toro, 9ro koHcTpykimu pMHC  Gpum
PaHIOMU3UPOBAHBI BJIOJb NENTHAA C HCIOJIb30BAHHEM MYTAareHHBIX IPAlMEpOB, MO3BOJLIFOIINX
BceM 20 ammHOKHcIoTaM depe3 kogoH NNK, kak onmcano panee. bubnmorexu fomycKaiy JIUIIb
OrpPaHHUYCHHOE Pa3HOOOpasWe HM3BECTHBIX OCTAaTKOB sikopss MHC, 9TO0BI MakCHMU3HUPOBATH
KOJIMICCTBO MPABHIBHO CJIOKCHHBIX U 0TOOpaxkaeMbIx ki10HOB pMHC B 6ubnroteke. [ aHkepoB
H2-Db sixopst P5 u P9 6pumn orpanmucnsr Asn (N) u Met/lle/Leu (M/I/L) ¢ ucnoip3oBaHHEM
koxoHOB AAC u MTS, cootsetctBenHo. [lonyuennsiit mpoayxr [P wucrone3oBanu B kauecTse
mabmona mag Bropod peakimu I[P, B kotopoit 50 HyKI€OTHIZOB NOCIEIOBATEIBHOCTH,
TOMOJIOTHMYHOH BEKTOPY, M00aBsui Ha 06a koHia npoaykra [11[P. 3atem 50 Mkr 3TOro Broporo
mpoaykra I[P m ~10 MKr JHHEAPH30BAHHOTO BEKTOPA OYMINAA W HCIONB30BATH I
3JICKTPOTIOPAITIH APOXOKCH M1 co3aaHMI Kakaou oudmmoreku. [lepen Beribopom 6ubmmoTexk H2-
Db 9MER u 10MER pMHC kaxaas w3 Hux Obij1a 0O0rammeHa st COOTBETCTBYOIICH STTUTOIMHOM
METKH, 9TOOBIl MAaKCHMH3MPOBaTh MPOLECHT JPOMOKEH B HCXOJHOM OacceiiHe ¢ MPaBHIIBHO
CIIO’KCHHBIMU U oTOOpaxkaeMbiMu Monekynamu pMHC, mpeacTapBieHHBIME Ha WX MOBCPXHOCTH.
Jma nocTKeHMA 3TOM 1enu Kakaas w3 OuOnmorek Oblma WHAyIMpoBaHa OTACTRHO B 500 Mt
SGCAA mpu 20C B Teucnme 24-72 4 ¢ HawampHOUM mioTHOCThIO 1x107 wierox/ma. Korga
HaOmrOAmOCh  MAKCHMAalbHOE  OKpAIMBAHWE OJNHTONMHOM MeTkH, mnpuvepso  1,4x109
HUHIYLHMPOBAHHBIX APONOKEBBIX KJICTOK MPOMBIBAIH oauH pa3 B PBS + 0,5% BSA u lmM EDTA
(6ydep PBE) u nosropro cycnenauposanmu B 5 mu PBE ¢ 200 mxn mukpomapukos Miltenyi
streptavidin (Miltenyi, 130-048-101). Knetounyro u mapukoByro cmech uHKyOuposamu mpu 4C ¢
BpalieHueM B TeueHue 1 yaca, cHoa mpomeiaid B [152, nosropHO cycnenauposanu B 5 M [162
Y TPOMYCKAIH Yepe3 KICTOUYHBIN ceTuaThlid PUabTp Ha npeseTHyYI0 kKonoHky MACS LD (Miltenyi
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130-042-901). [ocse TOro, KaK KOJOHKA MOJTHOCTHIO OMOPOXKHUIIACH, €€ ABAYKIBI IPOMBIBATH 2 MJT
I1B3 u cobupanu mpoTouHyIO TPYOY.

[00185] Knetkn Bblmemsmm W3  TPOTOYHOH  LEHTPHU(YTHPOBAHHS M TOBTOPHO
cyciegauposand B 5 ma 163D ¢ 80 pun antu-cMyc AlexaFluor647 wmn antu-HA AlexFluor647
antutena (kietouHas curHammsawsi, 2233 u 3444), coorseTcTBeHHO MHKYyOMpoBamu mpu 4C ¢
BPALICHHUCM B TCUCHHE OHOTO Yaca. KeTku mpoMeiBaji v MOBTOPHO CycrieHaAupoBain B 5 M [1B3,
nobasmsmm 220 pJI muxpomapukos Miltenyi anti-AlexaFluor647 (Miltenyi, 130-091-395), u a1y
cMmech nHKyOuposanu npu 4C B TeyeHre 30 MUHYT ¢ BpalllCHWEM U 3alIMINAIH OT CBETA. 3aTeM
KJIETKH IIPOMBIBANIH, IOBTOPHO cycnieHuposaiy B 6 Mi1 PBE u paBHOMEPHO A€M MEXAY ABYMS
npeaBapuTeibHO BiakHeiMU koynoHnHamu MACS LS (Miltenyi, 130-042-401). Ilocne Toro, kak
KOJIOHHBI TIOJTHOCTBIO OIYCTEJH, KaKIYIO KOJIOHHY MPOMBIBaHU ABa pasza 3 mu [1B3, a mpotounsit
oTKJIaabpIBancA. Sueliku ObutH 3moupoBaHbl U3 cTo0noB ¢ 5 Mia PBE Ha cronben. HeGonprmas
yactp 3moara (5-20 pul) Oeita 3ape3epBupoBaHa Ayl cpaBHeHus okpammBanus AlexaFluor647 ¢
OKpAalMBAaHWEM IOTOKa I KOJWYCCTBCHHOH OIEHKH oOoramenns MeTkd. (OcTanbHble
JJIIOMPOBAHHBIC KICTKH ObIM OOBCAMHEHBL, COOpaHBI LEHTPU(PYTHPOBAHMEM, IOBTOPHO
cycrieHaupoBanbl B obwmeit cnoxuoctr 40 mit cpeapt SDCAA, a IiIoTHOCTh KICTOK H3MEPSLIach
crniektpodoromerpom mpu 600 HM. 3aTeM IIOTHOCTH KIIETOK KoppekTuposamu 10 OD wm MeHee ¢
nobasrenriem SDCAA, u gposxcoku kynstusupoBamu mpu 30C B TeucHue noun. Kietku Obiim
MPOHACHBI TS SIIe OJHOTO payHaa HouHoro pocta B SDCAA.

[00186] Jins mEAYKIMA METKU 3moat Opamu qsa kyastasuposanusa npu 20C B 500 mn
SGCAA. Yro6sr oxpacuts pMHC Tetpamepamu TCR, 6notunmmmposanssii TCR uHKyOnpoBamm
co crpenraBuauHOM, cBszaHHBIM C AlexaFluor647, AlexaFluor488 wmm ¢uxosputpusoMm B
cooTHOIICHHH 5:1 B TeUCHHE 5 MUH Ha JIbAY, YTOOBI 0OCCIICUUTH TIOTHOC OOPAa30BaHUE TCTPaMEpa.
3aTeM IpOXOKCBBIC KICTKH OKpammBamd terpamepom 250 HM + antu-Myc-AlexaFluord88 mmu
antu-HA-AlexaFluor488 (Cell Signaling, 2279 umu 2350, COOTBESTCTBECHHO) B TCUCHUE 3 4aCOB Ha
JAbIY U JBAXKABI TpoMbIBaIK JeAsHbiM Oydepom PBE mepen aHamu3oMm ¢ HMOMOIIBIO MPOTOYHOM
murometpun (porounsri murometp Accuri C6). Bech oTOop aposiokeli M CCKBCHHPOBAHHS
OubIMOTEK ApOorioKeH OBIIIM CIeIaHbI TaK, KaK ONMCAHO PaHEee.

[00187] Cromcox OykBape, ucronezyeMmbix Ams Oubnuorek H2-Db . Ilns renepaumu
OUOIMOTEK, IO ABEPAKEHHBIX ormuoKam H2-Db: [Tpamotit npaimMep: -
STGCAGTTACTTCGCTGTTTTTTTTTTTCAATTTTTTTCTCTCTCGTTTTAGCAAGCAGC
CTGGAGAACTTCAGAGCCTACGTGG-3'

Pesepc: 5'-GAACAAAAGCTTATCTCCGAAGAAGACTTG-3". na ciaygaiiHOH OHOTHOTCKH
H2-Db: Ilpsamoit mpaiimep mi 6ubmuorekn IMER HA (nawanenas panmommsaums [1LIP): 5'-
TCAATATTTTCTCTGTTATTGCTAGCGTTTTAGNKNNKNNNKNKNKKAACNNKNKNNK
MTSGGTGGGGAGGAGGGG-3'. O6patHsiii npaiivep st oudmmorekun IMER HA (mauambHas
paHIOMHU3aAIHs [1LLP): 5'-TCCACCACCACCAGC
GTAGTCTGGAACGTCGTATGGGTAGTAGCCCCCCCA-3'.  Jlo6aBuTe MEpeKpeBITHE AT
TOMOJIOTHYHON PEKOMOMHALIMM C JTHHEapH30BaHHBIM BekTopoM pYAL: Ilpsvas rpyHTOBKa:S'-
ATTTTCAATTAAGATGCAGTTACTTCGCTGTTTTTCAATTTTTCTCTCTG
TTATTGCTAGCGTTTTAGCA-3'




52

.Ob6parnas TPYHTOBKa: 5'-TCCACCACCACCAGCGTAGTCTGGAACGTCGTATG
GGTAGGATCC CTCCCA-3".
[00188] Ilpouseoocmeo nenmuownvix monomepoe xiacca 1 u II, mempamepuzayus u

obozawenue mempamepamu. Ilponssoacteo moHomepa Peptide-I-Ab: monomep nentuga [-Ab 6b1n
MOMYYCH, KaK OMUCAHO paHee. Bxpatiie, BHekneTouHas yacTs ner [-Ab o Obla cBs3aHa ¢ KUCTIOH
momuuedi Ha C-xonue, 3a kxotopori crnemosamu AviTag (GLNDIFEAQKIEWHE) u 6X
I'mctuannaosas Metka. [lenTias! - MUETHMHOBBIN OMroACHAPOLMTapHBIN rvkonporerH (MOG) 38-
48 (GWYRSPFSRVV) unu osansOymun (OVA) 327-337 (VHAAHAEINEA) Gbutu npuBsizaHbl K
N-konny nemu [-Ab P, 3a xoTopo¥ cnegoBama OCHOBHAs MOMHHA M 6X TMCTUAWHOBAS METKA.
«ncynp(hpuaHas TOBYIIKa» BBOIUTCS IyTEM OKHCIICHHS LIUCTCHHA B TOJIOXKCHHUHN P+2 U IUCTCHHA
B nostokeruu 72 [-Ab o e, MyTHpOBaBIICH U3 BaTMHA AT 00SCIICYCHIU S HAAJICHKALIETO PETHCTPa
CBS3BIBAHMS ICTITHAOB.

[00189] Llens o 1 nenTraHO- Lery ObIIH KIIOHHPOBAHB! OTACTIHPHO B BeKTOPHI pAcGP67A
xommanuer Gibson Assembly (New England Biosciences, E2611S). BaxynoBupycsr amst kaskaoi
KOHCTPYKIMH ObLIM co3aaHbel B KieTkax SF9 mytem coemecTHO# Tpancdexumn BD baculogold
yuHeapusuposanHoi GakymosupycHoit JJHK (BD Biosciences, 554739) ¢ Cellfectin I (Life
Technologies, 10362-100). Bupycer o u [ uerm Ob1TH KOMH(HIPOBAHE! B HEOOIBIIOM 00BeME (2
mu) kietok High Five B pasmuaHbIX COOTHOIICHUSIX, YTOOBI HAWTH COOTHOLICHHE, 00CCTICUUBAIOLICE
crexuomerpuro 1: 1 a: P.

[00190] Jins monyueHust pacTBOpuUMBIX MOHOMepoB 1 11 ketok High Five 6bumn nagummposassl
COOTBCTCTBYIOLIMM COOTHOIICHHEM 0, ¥ 3 BupycoB B TeucHue 48 wacos mpu 28°C. CoOpanHsbic
nurarenbHbie cpeasl obyciomusamu 100 MM Tris-HCI (pH 8,0), 1 MM NiClI », 5 MM CaCl 2 u
HOCTICAYIOIEE OCAXIACHUEC OYMINAIN IyTeM LCHTPU(DYTHpOBAHUS. 3aTeM Cpedy HHKYOHUPYIOT C
nukenb-NTA cmomnoii (QIAGEN, 30250) mpu KOMHAaTHOH TEMIICPATyPe B TSUYCHUE 3 U U SJTFOHPYIOT
B mMmumaszone 1xHBS+200 MM (pH 7,2). 3arem TCR mnoasepramd OHOTHHHIMPOBAHHMIO,
criet(pHIHOMY TS CaiiTa, IyTeM T00aBICHHS peKOMOUHAHTHOM Oupa-urassl, 100 MkM 6uoTuHa,
50 MM Bicine pH 8,3, 10 MM AT® u 10 MM anerara maraust u uHKyOarmn 4C B TCUCHUE HOYU.
3aTeM peakiyioO OYHINATH C TOMOIIBIO XpoMarorpauu ¢ HCKIIOYCHHEM pa3Mepa ¢
ucnonszoBanuem AKTAPurifier (GE Healthcare) Ha xomonke Superdex 200 (GE Healthcare).
IMuxosbie (paxipu ObUT OOBSAMHCHBI, a 3aTEM MPOTCCTHPOBAHBI HAa OHOTHHWIMPOBAHUE C
ucrnonb3oBaHueM anammza casura remst SDS-PAGE. benku  o6praHO Opmm Ha  100%
OMOTHHHUIMPOBAHHBIMH.

[00191] IIpouzeoocmeo monomepa Peptide-H2-Db : Monomepst nenruga H2-Db  Geiin
MOBTOPHO CBEPHYTHI COOTBETCTBYIOLIMM MENTHAOM U YCIOBCUCCKHM [2-MHUKPOTIOOYIHHOM, Kak
omicaHo panee. Bxpatne, H2-Db wu uenoseueckuii P2-MUKpOrnoOyIMH OBUTH OTACIBHO
sxcmpeccuposansl B BL21DE3 (ThermoFisher, C600003) B Buae te1 BKrOuCHMs. B KOHCTpYKIHMK
H2-Db uenouka o H2-Db 6sina cszana ¢ Terom AviTag u 6X Histidine. [ToBropHOe cki1aapiBaHme
MPOBOAMIIH C TTOMOIIBIO ObICTpOro pazdasnieHust. [locne OGuotnHuHpoBanus BirA 6enok ouunranu
C TIOMOIIBIO Pa3MEPHO-YKCKIF03HOHHOM Xpomartorpadun (Superdex 200 10/300 GL) u xpanumm B -
80C. 1ns YQPGNWEYI (YQP), HDRVNWEYI (HDR), ASRSNRYFWL (ASR) u SMRPNHFFFL
(SMRP) MbI HHANBHAYATBEHO OBTOPHO CKJIAABIBATA MOHOMEPHI M OYHIIATA HX. IS MenTHIHOTO
moHoMmepa H2-Db 6218 nentunos rpurma (QGLSNMRVRL, VGLENMRVRL, VSLRNMRSYL u
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SSLENFRAYV) mb1 nosropHo ceeprymu H2-Db ¢ ¢ortopacmemmiembiv nentuaom (FAPGNY-
Anp-AL) u obmensu nenesrie nentyasl Ha H2-Db npu YV @-pacmennennn FAPGNY-Anp-ALA4S.

[00192] Obpaszoeanue  mempamepa  nenmuo-MHC:  Bce  Ttetpamepbl  Obutn
CBCIKCIIPUTOTOBJICHBI, KaK ONMCAaHO paHee. Bkparme, i TeTpaMepuzanyyl  KOIHUIECTBO
(pyopodop-KOHBIOTUPOBAHHOTO CTpenTaBuanHa U MoHOMepa pPMHC cMmemmBamu ¢ MOJISPHBIM
cootHomenneM 4:1. Omny matyio gacte  (ayopodOp-KOHBIOTUPOBAHHOTO —CTPEITABHIHHA
J00aBIAIN B PacTBOP MOHOMEPA Kaxkasle 10 MUHYT py KOMHAaTHOM TeMIlepaType.

[00193] Oboeawyenue mempamep-noIONCUMENbHOIX [-KNemOK y Moiuieli u KICTOYHBIX
mvand: OZHOKJIETOUHBIC CYCIICH3HH CeNle3eHKU U LN-KIeTOK Nomydany n3 HeUMMY HU3HPOBAHHBIX
WM MMMYHH3UPOBAaHHBIX MBIIICH, MOBTOPHO cycrneHaupoBaHHbIX B Oydepe FACS 200 mxn
(Ca2+/Mg2+-cBobomnsiii crepunbaeiii PBS ¢ 0,5 % BSA, 0,5 MM 3/ITA) ¢ 6noxom Fe (1:100) u
10 MmxM Owmotmna. [Jlnsg OKpammBaHUSA KJICTOK HCIIOJIB30BATKCh CIACAYIOIIHC KOHLICHTPALIHH
TCTPaMEPOB: TeTpaMep r-ab-moc3s-4s (15 HM), rerpamep [-Ab-OVA327-337 (15 HM), Tetpamep H2-
Db -ASR (25 uM), Tetpamep H2-Db-SMRP (10 uaM), tetpamep H2-Db -YQP (25 uM) u Tetpamep
H2-Db-HDR (25 BM). KneTkn oxpammBanyd TeTpaMepoM B TCUCHHE 4aca IPU KOMHATHOH
temnepatype u npombiBaiu oydhepom FACS. [lna tetpamepos [-Ab-MOG 3345 u [-Ab-OVA327-
337 oborauieHie TeTpaMepP-TOJIOKHUTEIbHBIX KJICTOK OCYIICCTBIUIOCH ¢ momornbio EasySep™ PE
Positive Selection Kit (STEMCELL Technologies, 18557). Ecmu wieTku OKparmpBamm Kak
teTpamepamu [-Ab, tak u tetpamepamu H2-Db, oforamieHre TeTpaMepIiONoKHTEIBHBIX KICTOK
OCYIIECTBILIOCH ¢ ucnonb3oBanueM aHTH-PE mukpomapukos (Miltenyi Biotec, 130-048-801) u
antu-Ero mukpomapuxos (Miltenyi Biotec, 130-094-258) B cOOTBETCTBHM € HHCTPYKLIHSIMH
IIPOU3BOJUTEISL.

[00194] [Mocne oboramenns TeTpaMepaMy KJICTKH OKPAIIHBAIN OBSPXHOCTh KOKTCHIIEM
antuten B eucHue 20 muayT nmpu 4C. OKpaieHHbIC KJISTKH IPOMBIBAJIH C UCTIONIB30BaHHEM Oydepa
FACS wu amammupoBamu Ha LSR II  (Becton Dickinson) w#id OZHOKJICTOYHBIC
otcoptupoBaHHbic/00beMHBIC OTcopTHpoBaHHble HA FACS Aria Fusion SORP (Becton Dickinson).
Jlentuupamsro TCR Tpancayrmposannsie Jurkat TCRaf 7 KkIeToOuHBIE NTHHMM OKpauIMBATH
tetpamepamu B konueHrtpauun 20 HM B Oydepe FACS ¢ 10 MxM OuoTnHa B KOMHATHOM
VMCPCHHOM COCTOSSHHM B TCUCHHE | 9 ¢ TOCICAYIOLUIMM OKPAIIHBAHHEM MOBEPXHOCTH
cooTBeTcTBYIOIMMHE aHTUTenamu B TeueHue 20 munyT 4C. [locne moBepXHOCTHOTO OKpAILIMBAHUA
kietku npomeisand Oydepom FACS u anamusuposanu Ha LSR I (bekton J[ukuHCOH).

[00195] Cexeenupoganue u ananuz oannvix TCR 011 00HOKIEMOUYHOU MblUiY U YeN08exd.
Bce wucnomsayembie uenoBeueckue mpavimepsr TCR  Obutn  panee onyOsukoBaHel. Bce
nocaeaoBateapHoCcTH TpaiiMepoB TCR wmbrmu npeacrasnensr B Tabm. 1. CexsenupoBanue TCR
MPOBOJUIOCH B COOTBETCTBHH C PAHEEC YCTAHOBICHHBIMHU MPOTOKOJIAMH.

[00196] Huoyryus u oyenrxa EAE. EAE axtueHO nHayumposancs y mbimei C57BL/6J B
COOTBCTCTBHH C PaHEE YCTAHOBJICHHBIM MPOTOKOJIOM. Bkparue, ang wHaykmpm EAE mbrmei
BBO/IMITH TTOKOKHO B 33/ THIO0 MPABYIO U JICBYIO OOKOBYIO 3MYJTbCHIO, coaepakaryto 200 mxr MOG
3555. W CD8 cremmdmaeckux SP, monyueHHBIX U3 apoxokesor 6ubmiotekn ASRSNRYFWL,
SMRPNHFFFL YQPGNWEYIT u HDRVNWEY], u paBnbiii 06beM monHOTro aaproBanta ®@poitHaa
(CFA; Sigma-Aldrich, F5881) ¢ no6asnenuem 200 Mxr mukobaxtepuii Tydepkynesa H37Ra (Difco
Laboratories, 231141). B nenp ummyHH3ammu 1 4epe3 2 AHS MOCIC IMMYHH3ALKH KKt MBIIIb
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nomygana 200 ar PTX (List Biological Laboratories, 180) mytem BHYTpHOPIOIIHHHON HHBEKLIHH.
MBpinieii €:x¢HCBHO OLICHUBAITH M0 KMHIYeCKnM npusHakaMm EAE, Hauunas ¢ d5 mocie uabekipm
cacxyromuM o6paszom: 0, OTCYTCTBHE KITMHHYICCKOU SKCTIpeceru 3a00neBaHst; |, BsUTbIH XBOCT 663
c1abocTh 3agHUX KOHCTHOCTCH; 2, ¢1aboCTh 3aHUX KOHCYHOCTSH, 3, TIOMHBIN Mapaand 3aTHUX
KOHCYHOCTEH U (hIonmmu-XBoCT; 4, mapaand 3aJHUX KOHCYHOCTEH, COMPOBOKIAFOIIMICS BUCIINM
XBOCTOM W HEACPXKAHMEM MOYM WM Kama, W 5, ymuparomui. KnuHudeckue KOmM4ecTBEHHBIC
MICPEMCHHBIC NIPU3HAKOB OLICHUBAIIHCH, KAK OTIIMCAHO PaHee.

[00197] Hupunompupyrowas I[HC MOHOHYKIIeApHAs U30AAYUSA KIemOK.
Wnadumetpupyromme knetkn LIHC Obuti BBIICTICHBI B COOTBETCTBUH € PaHES YCTAHOBICHHBIM
MPOTOKOJIOM. Bxpartme, B pazHble AHH NOCIC HMMYHH3ALMU >KHBOTHBIX Iep(y3UpOBAIH
(PM3HONOrMIECKUM PacTBOPOM, VAAJISUTH FOTOBHOW M CIMHHOM MO3T. O THOKIICTOYHYIO CYCIICH3HIO
MOTy4any U mpomyckamd yepe3 70-mxM cerdatsiid ¢uabTp. MOHOHYKIICapHBIE KICTKU MOTYYaId
MetogoMm LeHtpudyruposanus rpaguenta [lepxomma (37%/70%) u cobupamu n3 uHTEp(dassl.
KreTkn npoMeIBay, MEUIIN aHTUTEIAMH, KOHBIOTHPOBAHHBIMH € (PTOPXPOMHBIMH KPAaCHTCILIMH,
1 aHATIM3UPOBAJIN C IOMOIIBIO IPOTOYHON LIUTOMETPHH.

[00198] Oxenpeccus TCR, H2-Db u Qa-1b nymem nenmueupycnoii mpancoykyuu.
Koncrpykimu TCRa, B, H2-Db 1 $2M Gblim KJIOHUPOBAHBI B ICHTHBUPYCHYIO KOHCTPYKIHIO. [l
skcnpeccun TCR anbga- u 6era-nenTusupycHbie kKoHCTpYkimH TCR TpancdexTrpoBanu B Ki1eTKH
293X otaenpHO. Bupyc 6s11 cobpan nocie 72 yacos TpaHC(EeKUMH U TpaHcayuppoBaH B Jurkat of”
" um SKW af” xnetkn. Knetkum SKW wmmm Jurkat Gbiim oGOrameHB! [T MaKCHMajbHOM
skcnpeccun TCRaf ¢ mucnomssoBanmem antu-APC cenexmmm Miltenyi (Miltenyi 130-090-855).
AmHanoruyHas CTpaTerys HCIob30Banack At axcrnpeccud H2-Db u f2M, 3a uckrotueHHEeM TOTO,
410 T2-KJICTKH MCTIONB30BAIKUCH TS TPAHCAYKLIUH U SKCIIPESCCHH.

[00199] Ananuzvr cmumynayuu T-xnemox. AHaIA3BI CTUMYJSIUKH T-KJISTOK TPOBOIVIIHUCEH
TaK, KaK OIMHCAHO paHee. Bce SKCIIEPUMEHTHI 1O CTUMYJISILIAH MENTHAOB T-KJICTOK MPOBOAMIHCEH B
96 xpyrabsIx HWKHUX IiacTHHaX ¢ obmuM obovemom 200 i Kaetkm T2, K562 wmm BMIK
nynecupoBany 10-100 Mxr nmentiaoB B TeUCHHE 45 MUHYT, MPOMBIBAIH OAWH Pa3 1 nmokpbisaiu (10
000 kmerokx/xkomoaen). Knerounsie murnu, sxcnpeccupyromue TCR (100 000 xinetok / komozerr),
Obu coBMeCTHO Ky/bTBHpOBaHbl ¢ APC B Teuenue 18 wacoB. B KOHIE CTUMYITALMU KICTKH
cobupainu, npombiBaan U okpammuBand TCRP, senoseueckum CD3 u CD69 u aHanm3upoBamu Ha
LSR II (bexTon JIMKMHCOH) A/151 aKTHBALIHM.

[00200] Ananusz nponugpepayuu/nooasnenus uckycmeenno . Knetku cenesenku u LN 6puti
cobpanbl v WT mim IMMYyHH3HPOBAHHBIX MBIICH. ['OTOBHIM OZHOKJICTOYHBIC CYCIICH3HH, a
SPUTPOLIMTHL JTUPOBATH ¢ wucnoib3oBanuem Oydepa mmsumca Ack (ThermoFisher scientific
A1049201). Becero CD4+ (Miltenyi 130-049-201) u CD8+ (Miltenyi 130-049-401) T-xnetkn Oputn
TMOJOKUTEIFHO OUMIICHBI C UCTIONB30BaHHEM Habopos Miltenyl B COOTBETCTBHH C YCTAHOBIICHHBIM
MPOTOKOJIOM TPOM3BOAUTEIS ¢ mocheayromieii copruposkoii FACS. AnamoruusbsiM 00pasoMm,
KJICTKH, MPSACTABJLIIOIINC aHTHICH, OBLTH BBIACICHBI C UCIIONBb30BAHHEM H30JLILHOHHOTO Habopa
Miltenyi Pan Dendritic Cell (DC) (Miltenyi 130-100-875). Ilocne oboramenuss CD4 + T-knetox
KICTKH ObUTH moacuuTaHsl v noMeueHsl (uoneroBbiM kpacuteiaeM CellTrace™ (ThermoFisher
scientific C34557) B COOTBETCTBUH C HHCTPYKLUSIMH TPOU3BOTUATSISL.
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[00201] Anamzel  mponu(epali/TIOAAaBICHU OBUTH  CO3JaHBI MCKYCCTBCHHO B
COOTBETCTBHH C PAHEE OIMyOMMKOBAHHBIM MPOTOKOIOM. Brpartie, meuensie CD4 + T-knetku Obin
COBMECTHO KyjibTuBHpOBaHkI 00 ¢ CD8 + T-kiaetkamu (cootHomenue 1: 1, 0,25X106 xnetok /
xopomo), mbo 6e3 CD8 + T-knetox B mpucytetsum mad DC (0,75X106 xnerok / xopomo). B
HCKOTOPBIX 3IKCICPHUMCHTAX MO IMOAABICHUIO KJICTKH OBLIM TMPCIBAPUTCIBHO BKIIOUCHH B 10
Mmkr/mn antu-Qa-1b Helitpammsyromero antutena (6A8.6F10.1A16, BD Biosciences). Knetku
KyapTHBHpoBaIH B obmem oobeme 200 ul B 96-myHOUHOM Kpyrioi aonHoU miactune. CD4+ T-
kaeTky crumyuposann 60 MOG 3s.55, 60 Het. Ha 7-# JeHb KI1eTKY MPOMBIBAITH M OKPAIIHBAIN
MOBEPXHOCTHRIMH aHTHTeIaMU 1 aHammuposaay Ha LSR 1 (bexron [lukuHCoH).

[00202] Ipuemnuiti nepesod. EAE aktusno maaynmposamu y C57BL/6J, mplmeii akTHBHO
HMMYHH3UPOBaIH 3Myabcue, coaeprkamerd 200 mxr MOG35.ss + CD8 cnemmdrieckux PPT,
noayueHHbIX u3 apoxokeBor Oubnarorekn (ASRSNRYFWL, SMRPNHFFFL YQPGNWEYI u
HDRVNWEYY]), u paBubiM 06beMoM nostHOTO aabroBanTa @poitaaa (CFA; Sigma-Aldrich, F5881)
¢ po6asnennem 200 Mxr MukobakTepuii Tyoepkyaesa H37Ra (Difco Laboratories, 231141). B aens
MMMYHH3ALHK ¥ 9epe3 2 AHA MOCie MMMYHHM3almu kaxaas mpimb nomydana 200 ar PTX (List
Biological Laboratories, 180) myrem BHyTpuOprommzHONH wuHbBeKkumu. Ha 10-i menp mocrne
UMMYHHU3ALHN ObUTH COOpPaHBI CENC3CHKU U THM(paTHIeCKHe y3ibl, ¢d8+ KIeTKH ObLIN MONTYYCHBI C
UCcIonp30BaHueM Habopa ;s oboramenust CD8 u orcopruposans! no kiaetkam CD44 + CD122 +
Ly49 + (Ly49 +) u CD44 + CD122 + Ly49- (Ly49-).

[00203] Ouniennsie FACS Ly49+ u Ly49-kiaetku (8 MUJUTHOHOB KJICTOK / MBIIICH) ObLTH
aJanTUPOBAaHBI BO BpeMs akTHBHOM mmMyHm3aimu MOG, ¥ MBIIICH €XeIHEBHO OLICHHMBAIHM HA
kauHIdeckue npmsHaku EAE, HaunHas ¢ 5-ro AHS MOCKe TOro, KaK OMHMCAHO PaHee.

[00204] Huoyryus u oyenxa EAY. DxcnepumenTanphbiii ayroummyHHsiii yeeuT (EAU)
ObLT MHAYIUPOBAH y MBIIICH, Kak omucaHo panee. Bxparue, qns vaaykuun EAE meimeii BBo A
MOIKOXKHO B 33THIOIO MPABYIO U JICBYIO OOKOBYIO 9aCcTh 3MYIIbCUCH, coaepxkarei 300 Mkr menTraa
uaTepdoToperenropepssbiBatomiero oenka genoseka (IRBP) 1-20 8 CFA (1:1 v/v), 0,2 mxr PTX Ha
0-#t nerp u 0,2 MKr cHOBa Ha 2-U AcHb. MeImeH yesimmm Ha 2 1-i AGHP MOCIIC MMMYHHU3ALIAH.
MpiviHBe 1232 OBUTH 3HYKJICHPOBAHbI, 3a()HKCHPOBAHBL, a 3PAYKOBO-3PHTCIBHBIC HEPBHEIC
OTaeB! OBLTH UCCIIEJOBAHBI THCTOJIOTHEH, KaK OIMHUCAHO PaHEe.

[00205] Cexeenupoganue ececo mpanckpunmoma u anamu3s oannvlx. CEKBEHHPOBaHHUC
BCCTO TPAHCKPHUIITOMA MPOU3BOIMIOCH TaK, KaK OMHCAHO paHee, T-KISTKH MacCOBO COPTHPOBAITH
HenocpeacteeHHo B TPU30JI (Qiagen). PHK skctparupoBany ¢ MOMOIIBIO MHKPOKOMILICKTA
RNeasy Plus (Qiagen). [locne ananuza na Guoanamuzatope 2100 u monyueHHas B pe3ynbpTate
oubnuoteka Obl1a cexeHnposana Ha iatdopme HiSeq 4000 (Illumina). st kaxaoro o6pasua Bo
BCel OMONMMOTEKE CEKBEHUPOBAHMS TPAHCKPHUIITOMOB M3 CEKBEHCOpPAa OBIIIO TMOMYICHO 75 MapHBIX
cunthiBanuii basepair. Kaxxaoe ycimosue oOpasima ObLIO BBIMOIHCHO B TPEX SK3EMIUIIPAX, 3a
nckmoucHueM obpasma WT, mms xotoporo OwpuT creHepupoBaH oamH oOpasen. Kawectso
cuntbiBanusl omnpeaesiock ¢ momompro FastQC 0.11.4. Hcmomssys TopHat v2.0.13, mbr
BBIPOBHSTH TIOKa3aHus ¢ 3TajaoHHbM reHoMoM Mbimnu (NCBI/ c6oprka GRCm38). B cpeanem, 90%
CUMTHIBAHHI OBLTM COTJIACOBAHBI C 3TaAOHHBIM reHoMoM. Omun obpasen MOG + SP 6wt yaaneH
W3 TOCJICAYIOIIETO aHAIM3a Kak HWACHTU(HULMPOBaHHBIA BbIOpoc. JuddepeHunanbHeii aHamus
IKCHPECCHH F'EHOB U HOPMAaIH3aLHs KOJIMICCTBA CYUTHIBAHUMH, HCTIONBb3YEMEBIC B KAUCCTBE BXOJHBIX
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JAHHBIX AJIS TCIUIOBBIX KapT, OblH onpeaescHs! ¢ moMoinsro DESeq251. 3HaueHust 10BSpeHHOTO
IaThOPMEHHOTO MOAYJI ObLTH paccuuTabl ¢ moMoipto RSEM v1.3.052. Temossie kapThl ObLTH
CTeHEePUPOBaHHI ¢ oMotbio makera R "pheatmap" 53. ['paduku aHam3a reHHOM OHTONOTHH ObLTH
CTeHEePUPOBaHbI ¢ momorbio maketa R «enrichploty. [octynHocts manneix [lanusiec RNA-seq u
ganseie 0 cenackimu pMHC aposxokedt XpaHATCS B XPaHUIUINEG CBOAHBIX JAHHBIX IO SKCIIPECCHU
reaoB (GEO) ¢ peructpaumonssiv HomMepom GSE130975. TlpuseaeHbl UCXOMHBIC AAHHBIC IS
Ka)KIOTO PUCYHKA.

Tabmma 1

Crucox npaitmepoB TCR a1 M Passr 1

musTRBVIPh1 GGGACAAAGAGGTCAAATCTCTTC
musTRBV2Ph1 CCTCAAGTCGCTTCCAACCTCAAA
musTRBV3Phl GTCATGGAGAAGTCTAAACTGTTTAA
musTRBV4Phl CTCATTGTAAACGAAACAGTTCCAA
musTRBV5Ph1 CGAAATGAGACGGTGCCCAGTC

musTRBV12-1,2Phl

CCCAGCAGATTCTCAGTCCAACA

musTRBV13-1Phl

GGAGATGTCCCTGATGGGTACAA

musTRBV13-2,3Phl

AGATATCCCTGATGGRTACAAGGCC

musTRBV14Phl GGCCTAAAGGAACTAACTCCACTC
musTRBVI15Phl GGTGGGGCTTTCAAGGATCGATT
musTRBV16Phl GATGATTCAGGGATGCCCAAGGAA
musTRBV17Phl GGGAAGCTGACACTTTTGAGAAGT
musTRBV19Phl GATCTATCTGAAGGCTATGATGCGT
musTRBV20Phl CTGTGAACTCAGCAATCAAATATGAA
musTRBV23Phl GGTCAAGGAGAGATTCTCAGCTGT
musTRBV24Phl CAGACTTGGTCAAGAAGAGATTCTCA
musTRBV26Phl GTTCTTCAGCAAATAGACATGACTGA
musTRBV29Phl CGATGTTGATAGTAACAGCGAAGGA
musTRBV30Phl GCCACATACGAGAGTGGATTCAC
musTRBV31Phl GGTAGAGTCGGTGGTGCAACTGA
musTRAV21Phl GACTCACGGTCTACAACAAAATACAA
musTRAV19Ph1 CCGTACGCTCAAATGTGGATAAGA
musTRAV17Phl CGTTGTTAAAGGCACCAAGGGCTT
musTRAV16Ph1 GGTCATTATYCTCTGAACTTTCAGAAGC
musTRAV15Phl CGCTAYTCTGTAGTCTTCCAGAAATCA
musTRAV14Phl GTGTCCRATAAAAAGGAAGATGGA

musTRAV13-1/4Phl

GTTSTACAATCCTTCTGGGACAAAGCA

musTRAV13-2/4Phl

CAATCCTTCTGGGACAAAGCACAC

musTRAV13-3/D3/N3Phl

GCAGAGCAGAGAGGTGGAAGACT

musTRAV13-5.01Phl

GCCTGTCCTACATTCCTGGAATGA
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musTRAV12Phl

CGCCACTCTCCATAAGAGCAGCA

musTRAV11Phl GACAAAACGTCAAATGGGAGATACTC
musTRAV10Ph1 GGACAGAAAACAGAGCCAAAGACTT
musTRAV9Ph1 GGARACCCAGTGGTTCAAGGAGTGAA
musTRAVS8PhI CGTTCAAATGAGMGAGAGAAGCGCA

musTRAV7-5Phl
musTRAV7-4Phl
musTRAV7-6Phl
musTRAV7-3Phl
musTRAV7-2Phl
musTRAV5-4Phl

musTRAVS-
1.01Ph1
musTRAV4Phl

musTRAV4-2Phl
musTRAV4-4Phl
musTRAV3-3Phl

musTRAV3-1,4Phl

musTRAV2Phl
musTRAV1Ph1
musTRBCPh1
musTRACPh1

CTCTGATGGTGAAAAGGAAGAAGGCA
GAAGGCAGATTCACAGCTCACCT
GGCAGATTGACAGTTTACCTCAATA
AGATTCACAATTCACCTCAATAAAGC
GGTGAAAAGGAAGAAGGCAGATTCA
GCAGACCCAAGGACTCATCGTTTT
GAAAACAGAATCAAAGACTCACCCTT

CAGGAACAAAGGAGAATGGGAGGT

GCTCAAGGAACAAAGGAGAATGGAA
GCTTCAGGAACAAAGGAGAATGGGA
CGGAAATAAACGAAGGACAAGGATT

GTGGACAGAAAAGAAGAACAAGGAC
GGACTATGTGGTAAATGAAGTGGCA

GAAGGACAGTGGGCATTTCTCCA
GCACACGAGGGTAGCCTTTTGTTT
GTCAAAGTCGGTGAACAGGCAGA

Cmucox npaitmepoB TCR myst M ©assr 2

musTRBVI1Ph2 CCAGGGTTTTCCCAGTCACGGGTCACTGATACGGAgctga
musTRBV2Ph2 CCAGGGTTTTCCCAGTCACCCATTTAGACCTTCAGATCACAGCT
musTRBV3Ph2 CCAGGGTTTTCCCAGTCACGGATCAGTTTTCAGTTGAAAGACCA
musTRBV4Ph2 CCAGGGTTTTCCCAGTCACCCTCAGTCTTCAGATAAAGCTCATTT
musTRBV5Ph2 CCAGGGTTTTCCCAGTCACGCCCAGACAGCTCCAAGCTACTT

musTRBVI12-12Ph2 CCAGGGTTTTCCCAGTCACCCAACAGTTTGATGACTATCACTCT

musTRBV13-1Ph2 CCAGGGTTTTCCCAGTCACGCCACCAGAACAACGCAAGAAGA

musTRBV13-23Ph2 ~ CCAGGGTTTTCCCAGTCACCAAGGCCTCCAGACCAAGCCAA

musTRBV14Ph2 CCAGGGTTTTCCCAGTCACGGCCTAAAGGAACTAACTCCACTC
musTRBV15Ph2 CCAGGGTTTTCCCAGTCACGCTGAGATGCTAAATTCATCCTTCT
musTRBV16Ph2 CCAGGGTTTTCCCAGTCACGCTCAGATGCCCAATCAGTCGCA
musTRBV17Ph2 CCAGGGTTTTCCCAGTCACCAGTCGGCCTAACAATTCTTICT
musTRBV19Ph2 CCAGGGTTTTCCCAGTCACCGAGAGAAGAAGTCATCTTITTTCTCT

musTRBV20Ph2 CCAGGGTTTTCCCAGTCACCCATCAGTCATCCCAACTTATCCT



musTRBV23Ph2
musTRBV24Ph2
musTRBV26Ph2
musTRBV29Ph2
musTRBV30Ph2
musTRBV31Ph2
musTRAV21Ph2
musTRAV19Ph2
musTRAV17Ph2

musTRAV16Ph2

musTRAV15N1Ph2

musTRAV15Ph3
musTRAV14Ph2
musTRAV13Ph2

musTRAV13-
5.01Ph2
musTRAV12Ph2

musTRAV11Ph2
musTRAV10Ph2
musTRAV9Ph2
musTRAV8Ph2

musTRAV7-5Ph2

musTRAV7-5.02Ph2

musTRAV7-4Ph2
musTRAV7-6Ph2
musTRAV7-3Ph2
musTRAV7-2Ph2

musTRAVS5-4Ph2

musTRAV5-1.01Ph2

musTRAV4Ph2
musTRAV4-4Ph2

musTRAV3Ph2
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CCAGGGTTTTCCCAGTCACCCTCCAGCTCACTCTGCAGCCT
CCAGGGTTTTCCCAGTCACCAGCTAAGTGTTCCTCGAACTCaC
CCAGGGTTTTCCCAGTCACGCTGAGTGTCCTTCAAACTCACCT
CCAGGGTTTTCCCAGTCACGGATACAGGGTCTCACGGAAGAA
CCAGGGTTTTCCCAGTCACCAAGTTTCCAATCAGCCGGCCAAA
CCAGGGTTTTCCCAGTCACGCTTCCAGGCCGAAGGACGAC
CCAGGGTTTTCCCAGTCACCCTGGCTATTGCCTCTGACAGAAA
CCAGGGTTTTCCCAGTCACCAGTTTTCTTGAACAAAAGCGGCAAA
CCAGGGTTTTCCCAGTCACGCCGAGTTTAGGAAGAGTAACTCCTCT
CCAGGGTTTTCCCAGTCACCAGAAGCCAAAAAGTTCCATCGGA
CCAGGGTTTTCCCAGTCACTCAAATCCATCAGCCTTATCATTTCA
CCAGGGTTTTCCCAGTCACCAARTCCATCAGCCTTgTCATTTCA
CCAGGGTTTTCCCAGTCACGATTCACAATCTTCTTCAATAAAAGGGAG
CCAGGGTTTTCCCAGTCACCGCRGCTCTTTGCACATTTCCTCCT
CCAGGGTTTTCCCAGTCACCCTCAACAGTCACTAAGGGACGT
CCAGGGTTTTCCCAGTCACCAGCTCCTTCCATCTGCAGAAGT
CCAGGGTTTTCCCAGTCACCTCAGCAACTCTGGATAAAGATGCTA
CCAGGGTTTTCCCAGTCACTGGATAAGAAAGCCAAACGATTCTC
CCAGGGTTTTCCCAGTCACGCTTYGAGGCTGAGTTCAGCAAGAG
CCAGGGTTTTCCCAGTCACGAGCCACCCTTGACACYTCCAGC
CCAGGGTTTTCCCAGTCACTTTACAGCTCACCTCAATAGAGCCA
CCAGGGTTTTCCCAGTCACCAGCTCAGGTCAATAGAGCCAGCCT
CCAGGGTTTTCCCAGTCACCTCACCTCAATAAGGCCAGCCTG
CCAGGGTTTTCCCAGTCACCTCAATAGAGCCAGCCTGCATGTT
CCAGGGTTTTCCCAGTCACCTCAATAAAGCCAGTCTGCATTTCTC
CCAGGGTTTTCCCAGTCACCCAGCCTGCATACTTCCCTGCA
CCAGGGTTTTCCCAGTCACGGATAAGAAAGCCAAACGCTTCTC
CCAGGGTTTTCCCAGTCACAGAAAACCAAACACCTTTCCCTGCA
CCAGGGTTTTCCCAGTCACGGTTAAAGTCAACATTCAATTCTAAGGA
CCAGGGTTTTCCCAGTCACCTAAAGTCAGCATTTGATTCTAAGGA

CCAGGGTTTTCCCAGTCACCACTGTCYTACTGAACAAGAAAGACAA
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musTRAV2Ph2 CCAGGGTTTTCCCAGTCACCATCTCTGTTTATCTCTGCTGACCGGA
nusTRAV1Ph2 CCAGGGTTTTCCCAGTCACGCCGCTCGAATGGGTACAGITAC
musTRBCPh2 CTGCTTTTGATGGCTCAAACAAGGA

Crmucox mpaitmepoB mTprx-koa0B 3-i (pazet TCRA u TCRB ams Mermu

nusTRACPh2 CCTGAGACCGAGGATCTTTTAACTG

nusBetaBC1 CTGCTGAACCGCTCTTCCGATCTatGTTCACCTTGGGTGGAGTCACATTTCT CA
nmusBetaBC2 CTGCTGAACCGCTCTTCCGATCTtaCAGGACCTTGGGTGGAGTCACATTTCT CA
nmusBetaBC3 CTGCTGAACCGCTCTTCCGATCTgaTTATACCTTGGGTGGAGTCACATTTCT CA
musBetaBC4 CTGCTGAACCGCTCTTCCGATCTcaCCTGTCCTTGGGTGGAGTCACATTTCT CA
nusBetaBC5 CTGCTGAACCGCTCTTCCGATCTagACCGCCCTTGGGTGGAGTCACATTTC TCA
musBetaBC6 CTGCTGAACCGCTCTTCCGATCTtgACTTACCTTGGGTGGAGTCACATTTCT CA
musBetaBC7 CTGCTGAACCGCTCTTCCGATCTgtGCTAGCCTTGGGTGGAGTCACATTTCT CA
musBetaBC8 CTGCTGAACCGCTCTTCCGATCTctGACGTCCTTGGGTGGAGTCACATTTCT CA
musBetaBC9 CTGCTGAACCGCTCTTCCGATCTacGGCTACCTTGGGTGGAGTCACATTTC TCA
musBetaBC10 CTGCTGAACCGCTCTTCCGATCTtcGAATGCCTTGGGTGGAGTCACATTTCT CA
musBetaBC11 CTGCTGAACCGCTCTTCCGATCTgcCCAACCCTTGGGTGGAGTCACATTTCT CA
musBetaBC12 CTGCTGAACCGCTCTTCCGATCTcgGAGACCCTTGGGTGGAGTCACATTTC TCA
musAlphaBC1 CTGCTGAACCGCTCTTCCGATCTatGTTCAGTACACAGCAGGTTCTGGGTTC T
musAlphaBC2 CTGCTGAACCGCTCTTCCGATCTtaCAGGAGTACACAGCAGGTTCTGGGTT CT
musAlphaBC3 CTGCTGAACCGCTCTTCCGATCTgaTTATAGTACACAGCAGGTTCTGGGTTCT
musAlphaBC4 CTGCTGAACCGCTCTTCCGATCTcaCCTGTGTACACAGCAGGTTCTGGGTT CT
musAlphaBC5 CTGCTGAACCGCTCTTCCGATCTagACCGCGTACACAGCAGGTTCTGGGTT CT
musAlphaBC6 CTGCTGAACCGCTCTTCCGATCTtgACTTAGTACACAGCAGGTTCTGGGTTCT
musAlphaBC7 CTGCTGAACCGCTCTTCCGATCTgtGCTAGGTACACAGCAGGTTCTGGGTT CT
musAlphaBC8 CTGCTGAACCGCTCTTCCGATCTctGACGTGTACACAGCAGGTTCTGGGTTC T
musAlphaBC9 CTGCTGAACCGCTCTTCCGATCTacGGCTAGTACACAGCAGGTTCTGGGTT CT
musAlphaBC10 CTGCTGAACCGCTCTTCCGATCTtcGAATGGTACACAGCAGGTTCTGGGTTCT
musAlphaBC11 CTGCTGAACCGCTCTTCCGATCTgcCCAACGTACACAGCAGGTTCTGGGTT CT
musAlphaBC12 CTGCTGAACCGCTCTTCCGATCTcgGAGACGTACACAGCAGGTTCTGGGTT CT

Tabmmma 2

[MocnenosatenpHocTn EAE-CD4 TCR, ucnone3yemsie A1 TPaHCAYKTAHTOB T-KIIETOK M PacTBOPUMBIX

TCR

Mpims/ Tkaus/ [IeHB Vbeta beta-CDR3 Jbeta Valpha Jalpha | alpha-CDR3 freq
EAE1 | M2/CNS/D15 mTRBV13-2 CASGDAGGGQ | mTRBJ | mTRAV7N- | mTR CAASEGQGGRAL | 1(96)
-CD4 NTLYF 2-4 4 AJl5 IF
M3/CNS/D15 mTRBV13-2 CASGDAGGGQ | mTRBJ | mTRAV7N- [ mTR CAASEVQGGRAL | 2(96)
NTLYF 2-4 4 AJl5 IF
M1/BL/D7 mTRBV13-2 CASGDAGGGQ | mTRBJ | mTRAV7N- | mTR CAASEGQGGRAL | 1(96)
NTLYF 2-4 4 AJl5 IF
M3/BL/D7 mTRBV13-2 CASGDAGGGQ | mTRBJ | mTRAV7N- | mTR CAASEGQGGRAL | 1(96)
NTLYF 2-4 4 AJl5 IF
M3/BL/D15 mTRBV13-2 CASGDAGGGQ | mTRBJ | mTRAV7N- | mTR CAASEVQGGRAL | 4(96)
NTLYF 2-4 4 AJl5 IF
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EAE2 | M3/CNS/D15 mTRBV16 CASSLDQGWD | mTRBJ | mTRAV12- | mTR CALRNYNQGKLI 2(96)
-CD4 ERLFF 1-4 1 AJ23 F
M3/BL/D15 mTRBV16 CASSLDQGWD | mTRBJ | mTRAV12- | mTR CALRNYNQGKLI 4(96)
ERLFF 1-4 1 AJ23 F
EAE3 | M2/CNS/D15 mTRBV3 CASSLEGHQD mTRBJ 1(96)
-CD4 TQYF 2-5
M2/BL/D15 mTRBV3 CASSLEGHQD mTRBJ | mTRAV14D | mTR CAASGANNNNAP | 4(96)
TQYF 2-5 -1 AJ43 RF
EAE4 | M3/CNS/D15 mTRBV16 CASSLETANTE | mTRBJ | mTRAV3N- | mTR CAVSAGTINAYKYV [ 5(96)
-CD4 VFF 1-1 3 AJ30 IF

Crmcox map CD4 TCR, ucnonb3yeMbIX A7 CO3AaHIS PENOPTEPHBIX KICTOYHBIX THMHUHA. Mbims (M1, M2

u M3), Kposb
(BL) u D, nens.

Tabavma 3
B nocnenosatenprocTax EAE-CD8 TCR ucnons3oBanuch TpaHcaykTaHTsl T-KkieTok u pacteopumeie TCR

Mpims/ Trans/ IeHb Vbeta beta-CDR3 Jbeta Valpha Jalpha alpha-CDR3 freq
EAE1 | M2/CNS/D15 mTRBV1 | CASSQKNTGQLY | mTRBJ [ mTRAV1 | mTRAJ | CALEHNYAQGLT | 28(96)
-CD8 4 F 2-2 3-2 26 F
EAE2 | M1/CNS/D15 mTRBV1 | CASSPGQVSNER | mTRBJ | mTRAV1 | mTRAJ | CALRPPGAGNYK [ 8(96)
-CD8 9 LFF 1-4 2-2 40 YVF
M2/BL/D15 mTRBV1 | CASSPGQVSNER | mTRBJ | mTRAVS | mTRAJ | CATDPTNKVVF 5(96)
9 LFF 1-4 D-2 34
M2/BL/D15 mTRBV1 CASSPGQVSNER | mTRBJ | mTRAVS [ mTRAJ | CATDMNYNQGK | 1(96)
9 LFF 1-4 -1 23 LIF
M2/BL/D15 mTRBV1 CASSPGQVSNER | mTRBJ | mTRAV1 [ mTRAJ | CAPGYSNNRLTL 1(96)
9 LFF 1-4 2-2 7
M2/BL/D15 mTRBV1 CASSPGQVSNER | mTRBJ | mTRAV1 | mTRAJ | CALGGSNAKLTF | 1(96)
9 LFF 1-4 2-2 42
EAE3 | M1/CNS/D15 mTRBV1 CASSPTDANTEV | mTRBJ | mTRAV1 | mTRAJ | CALSDPGNNNAP | 12(96)
-CD8 3-1 FF 1-1 2-2 43 RF
M2/BL/D15 mTRBV1 CASSPTDANTEV | mTRBJ | mTRAV1 | mTRAJ | CALSESSGSWQLI | 1(96)
3-1 FF 1-1 2-2 22 F
M2/BL/D15 mTRBV1 CASSPTDANTEV | mTRBJ | mTRAV1 | mTRAJ 1(96)
3-1 FF 1-1 2-1 23
EAE4 | M3/CNS/D10 mTRBV1 CASSLNPGANTE | mTRBJ | mTRAV7 [ mTRAJ | CAVNSSNMGYK 11(43)
-CD8 6 VFF 1-1 -3 9 LTF
M3/BL/D10 mTRBV1 CASSLNPGANTE | mTRBJ | mTRAV7 [ mTRAJ | CAVNSSNMGYK 6(68)
6 VFF 1-1 -3 9 LTF
EAE5 | M1/CNS/D15 mTRBV4 [ CASSYWGGSYE mTRBJ | mTRAV1 [ mTRAJ | CAVDSNYQLIW 8(96)
-CD8 QYF 2-7 2-2 31




61

EAE6 | M3/CNS/D10 mTRBV1 | CASSITPLGGLET | mTRBJ [ mTRAV1 | mTRAJ | CALSDYNRIFF 2(43)
-CD8 9 LYF 2-3 2-1 31
M3/BL/D10 mIRBV1 | CASSITPLGGLET | mTRBJ [ mTRAV1 | mTRAJ | CALSDYNRIFF 4(68)
9 LYF 2-3 2-1 31
EAE7 | M1/CNS/D15 mTRBV1 | CASTNRGEVFF mTRBJ | mTRAVS | mTRAJ | CAASVNTEGADR | 4(96)
-CD8 5 1-1 D-4 45 LTF
M1/BL/D15 mIRBV1 | CASTNRGEVFF mTRBJ | mTRAVS | mTRAJ | CAASVNTEGADR | 1(95)
5 1-1 D-4 45 LTF
M2/BL/D15 mIRBV1 | CASTNRGEVFF mTRBJ | mTRAV1 | mTRAJ 1(95)
5 1-1 3-2 16
EAE8 | M1/BL/D7 mTRBV2 | CASRAGQGADT mTRBJ | mTRAV7 [ mTRAJ | CAASSGSWQLIF 5(96)
-CD8 9 QYF 2-5 -5 22
EAE9 | M2/CNS/D15 mTRBV1 | CASSDRGLGGYE | mTRBJ | mTRAV1 | mTRAJ | CAMAGKLIF 5(96)
-CD8 3-3 QYF 2-7 3-4/DV7 37

Crmucox map CD8 TCRof, wucrmone3yembIX AT TCHEpALMM PEMOPTEPHBIX KICTOYHBIX JHMHHH H
pactBopumbix TCR. Merus (M1, M2 u M3), Kposs (BL) u genn (D).

Tabmuma 4
MuenuHOBBIC IEITHIBI, HCTIONB3YeMBbIC IU1s cTUMYIIILmH kitetounod muHnu EAE-CD8 TCR

Tlemumueiit Gacceim -1 | TlenTHaueii 6accein TenTunueiii 6accein ‘W‘
-2 -3 Hacceiin -4

poTe a NMOCTEAOBATE b MPOTEHH I NOCTICAOBATEILHOCT mpoTe AH MOCICAOBATE ILHOC MPOTeH JTHHA TMOCTIEAOBATEILHOCTh
HH n HOCTh Ha b HH Ha Thb H

H

H

a
PLP 8 AAATLVSL PLP 10 AFPSKTSASI MOG 9 CFLSLLLLL MOG 11 AAMELKVEDPF
PLP 8 AAFVGAAA PLP 10 AFQYVIYGTA MOG 9 CSYAGQFRV MOG 11 DPFYWVNPGVL
PLP 8 AATLVSLL PLP 10 AFVGAAATLV MOG 9 CYNWLHRRL MOG 11 FLSLLLLLLQL
PLP 8 AATYNFAV PLP 10 AHSLERVCHC MOG 9 EVGWYRSPF MOG 11 FSWPSCFLSLL
PLP 8 ACSAVPVY PLP 10 ALFCGCGHEA MOG 9 FLSLLLLLL MOG 11 FVIVPVLGPLV
PLP 8 ADARMYGV PLP 10 ALLLAEGFYT MOG 9 FSWPSCFLS MOG 11 FYWVNPGVLTL
PLP 8  AEFQMTFH PLP 10 ALTGTEKLIE MOG 9 FYWVNPGVL MOG 11 IRALVGDEAEL
PLP 8 AEGFYTTG PLP 10 ALTVVWLLVF MOG 9 GVLTLIALV MOG 12 IICYNWLHRRLA
PLP 8 AFPGKVCG PLP 10 APFASLVATG MOG 9 HSYQEEAAM MOG 12 LICYNWLHRRL
PLP 8  AFPSKTSA PLP 10 ARCLVGAPFA MOG 9 IALVPTILL MOG 12 LVFLFLQHRLRG
PLP 8 AFQYVIYG PLP 10 ARMYGVLPWN MOG 9 ITLFVIVPV MOG 12 SFSWPSCFLSLL
PLP 8  AFVGAAAT PLP 11 AAATLVSLLTF MOG 9 IVPVLGPLV MOG 12 SWPSCFLSLLLL
PLP 8 AHSLERVC PLP 11 AAFVGAAATLV MOG 9 LAGQFLEEL MOG 12 VGLVFLFLQHRL
PLP 8 ALFCGCGH PLP 11 AATLVSLLTFM MOG 9 LQHRLRGKL MOG 12 WSFSWPSCFLSL
PLP 8 ALLLAEGF PLP 11 AATYNFAVLKL MOG 9 PTILLQVPV MOG 12 GQFRVIGPGYPI
PLP 8 ALTGIEKL PLP 11 ACSAVPVYIYF MOG 9 QVPVGLVFL MOG 12 HRRLAGQFLEEL
PLP 8 ALTVVWLL PLP 11 ADARMYGVLPW MOG 9 RVIGPGYPIL MOG 12 ILLQVPVGLVFL
PLP 8  APFASLVA PLP 11 AEFQMTFHLFL MOG 9 RVPCWKITL MOG 12 LVALICYNWLH
PLP 8 ARCLVGAP PLP 11 AEGFYTTGAVR MOG 9 SCFLSLLLL MOG 12 PFYWVNPGVLTL
PLP 8 ARMYGVLP PLP 11 AFPGKVCGSNL MOG 9 SLLLLLLQL MOG 12 PLVALIICYNWL
PLP 9 AAATLVSLL PLP 11 AFPSKTSASIG MOG 10 CFLSLLLLLL MOG 12 SFSWPSCFLSLL
PLP 9 AAFVGAAAT PLP 11 AFQYVIYGTAS MOG 10 CSYAGQFRVI MOG 12 TLFVIVPVLGPL
PLP 9 AATLVSLLT PLP 11 AFVGAAATLVS MOG 10 CYNWLHRRLA MOG 12 VALIICYNWLHR
PLP 9 AATYNFAVL PLP 11 AHSLERVCHCL MOG 10 FRVIGPGYPI MOG 12 VGLVFLFLQHRL
PLP 9 ACSAVPVYIL PLP 11 ALFCGCGHEAL MOG 10 FSWPSCFLSL MOG 12 WSFSWPSCFLSL
PLP 9 ADARMYGVL PLP 11 ALLLAEGFYTT MOG 10 FVIVPVLGPL MOG 12 FRDHSYQEEAAM
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PLP 9 AEFQMTFHL PLP 11 ALTGTEKLIET MOG 10 GLVFLFLQHR MBP 8 VVHFFKNI
PLP 9 AEGFYTTGA PLP 11 APFASLVATGL MOG 10 TALVPTILLQ MBP 8 RTTHYGSL
PLP 9 AFPGKVCGS PLP 11 ARCLVGAPFAS MOG 10 ICYNWLHRRL MBP 8 IGRFFSGD
PLP 9  AFPSKTSAS PLP 11 ARMYGVLPWNA MOG 10 IGPGYPIRAL MBP 8 SIGRFFSG
PLP 9 AFVGAAATL PLP 11 ASFFFLYGALL MOG 10 ISPGKNATGM MBP 8 LIRLFSRD
PLP 9 AHSLERVCH PLP 11 ASIGSLCADAR MOG 10 ITLFVIVPVL MBP 8 VHFFKNIV
PLP 9 ALFCGCGHE PLP 11 ASLVATGLCFF MOG 10 LAGQFLEELR MBP 8 TSAEDTAV
PLP 9 ALLLAEGFY MOG35- MEVGWYRSPFS MOG 10 LQVPVGLVFL MBP 8 SKYLATAS
55 RVVHLYRNGK
PLP 9 ALTGIEKLI MOG37- VGWYRSPFSR MOG 10 LSLLLLLLQL MBP 8 RSKYLATA
4
PLP 9 ALTVVWLLV MOG44- FSRVVHLYRNG MOG 10 LTLIALVPTI MBP 8 VFGEADAIL
54
PLP 9 APFASLVAT PLP 12 AATYNFAVLKL MOG 10 LVFLFLQHRL MBP 8 YLATASTM
M
PLP 9 ARCLVGAPF PLP 12 AATYNFAVLKL MOG 10 PFYWVNPGVL MBP 8 FFKNIVTP
M
PLP 9 ARMYGVLPW PLP 12 AEFQMTFHLFIA MOG 10 PSCFLSLLLL MBP 8 ASGGLDVM
PLP 9  ASFFFLYGA MOG 8 CFLSLLLL MOG 10 RAEVENLHRT MBP 8 IQNNGTSA
PLP 9  ASIGSLCAD MOG 8 FLFLQHRL MOG 11 FSWPSCFLSLL MBP 8 VVHFFKNI
PLP 1 AAATLVSLLT MOG 8 FSWPSCFL MOG 11 GLVFLFLQHRL MBP 8 AIQNNGTS
0
PLP 1 AAFVGAAAT MOG 8 FYWVNPGV MOG 11 ICYNWLHRRLA MBP 8 DSRSGSPM
0 L
PLP 1 AATLVSLLTF MOG 8 GVLTLIAL MOG 11 IICYNWLHRRL MBP 8 DAIQNNGT
0
PLP 1 AATYNFAVL MOG 8 IALVPTIL MOG 11 LVFLFLQHRLR MBP 8 TQDENPVV
0 K
PLP 1 ACSAVPVYIY MOG 8 ICYNWLHR MOG 11 SWPSCFLSLLL MBEP 8 NWQGAHPA
0
PLP 1 ADARMYGVL MOG 8 ISEGKVTL MOG 11 VGWYRSPFSRV MBP 9 VVHFFKNIV
0o P
PLP 1 AEFQMTFHLF MOG 8 IVPVLGPL MOG 12 EVGWYRSPFSRV MBEP 9 PVVHFFKNI
0
PLP 1 AEGFYTTGA MOG 8 KITLFVIV MOG 12 FSWPSCFLSLLL MBEP 9 GNRPHLIRL
0 Vv
PLP 1 AFPGKVCGSN MOG 9 ALIICYNWL MOG 12 GLVFLFLQHRLR MBP 9 SIGRFFSGD
0
Peptide Pool-5 Peptide Pool-6 Peptide Pool-7
Protein Length Sequence Protein Length Sequence Protein Length Sequence
MBP 9 TRTTHYGSL MBP 11 EADAIQNNGTS MAG 9 AIVCYITQT
MBP 9 SQRSKYLAT MBP 11 PTAASGGLDVM MAG 9 AKIGPVGAV
MBP 9 VMASQKRPS MBP 11 TQDENPVVHFF MAG 9 AKSLYLDLE
MBP 9 VHFFKNIVT MBP 11 DAIQNNGTSAE MAG 10 AAARDTVQCL
MBP 9 SKYLATAST MBP 11 VVHFFKNIVTP MAG 10 AAFPNTTLQF
MBP 9 MDHARHGFL MBP 11 STMDHARHGFL MAG 10 AARDTVQCLC
MBP 9 AASGGLDVM MBP 12 ENPVVHFFKNIV MAG 10 ACLAENAYGQ
MBP 9 DAIQNNGTS MBP 12 ASTMDHARHGFL MAG 10 ADSNPPPLLT
MBP 9 KYLATASTM MBP 12 ADPGNRPHLIRL MAG 10 AENAYGQDNR
MBP 9 ADPGNRPHL MBP 12 SIGRFFSGDRGA MAG 10 AENQYGQRAT
MBP 9 NNWQGAHPA MBP 12 DSHTRTTHYGSL MAG 10 AFAILIAIVC
MBP 9 AIQNNGTSA MBP 12 SQHGRTQDENPV MAG 10 AFEGTCVSIP
MBP 9 FLPRHRDTG MBP 12 AHPADPGNRPHL MAG 10 AFELPSRNVT
MBP 9 VVHFFKNIV MAG 8 AAARDTVQ MAG 10 AFNLSVEFAP
MBP 9 HFFKNIVTP MAG 8 AAFPNTTL MAG 10 AFPNTTLQFE
MBP 9 TASEDSDVF MAG 8 AARDTVQC MAG 10 AGTEVEVSCM
MBP 10 SKYLATASTM MAG 8 ACLAENAY MAG 10 AHRLMWAKIG
MBP 10 TMDHARHGFL MAG 8 ADSNPPPL MAG 10 AIEGSHVSLL
MBP 10 STMDHARHGF MAG 8 AENAYGQD MAG 10 AILIAIVCYI
MBP 10 PVVHFFKNIV MAG 8 AENQYGQR MAG 10 AIVCYITQTR
MBP 10 VHFFKNIVTP MAG 8 AEYAEIRV MAG 10 AKIGPVGAVV
MBP 10 SDVFGEADAIL MAG 8 AFAILIAT MAG 10 AKSLYLDLEE




63

MBP 10 HIRTTHYGSL MAG 8 AFEGTCVS MAG 10 ANGHRLGCQA
MBP 10 VVHFFKNIVT MAG 8 AFELPSRN MAG 11 AAARDTVQCLC
MBP 10 GNRPHLIRLF MAG 8 AFNLSVEF MAG 11 AAFPNTTLQFE
MBP 10 SIGRFFSGDR MAG 8 AFPNTTLQ MAG 11 AARDTVQCLCV
MBP 10 DAIQNNGTSA MAG 8 AGTEVEVS MAG 11 ACLAENAYGQD
MBP 10 FLPRHRDTGI MAG 8 AHRLMWAK MAG 11 ADSNPPPLLTW
MBP 10 ADAIQNNGTS MAG 8 AIEGSHVS MAG 11 AENAYGQDNRT
MBP 10 TAASGGLDVM MAG 8 AILIAIVC MAG 11 AENQYGQRATA
MBP 10 SKYLATASTM MAG 8 AIVCYITQ MAG 11 AFAILIAIVCY
MBP 10 TMDHARHGFL MAG 8 AKIGPVGA MAG 11 AFEGTCVSIPC
MBP 10 TAVTDSKHTA MAG 8 AKSLYLDL MAG 11 AFELPSRNVTV
MBP 10 PADPGNRPHL MAG 9 AAARDTVQC MAG 11 AFNLSVEFAPI
MBP 10 VHFFKNIVTP MAG 9 AAFPNTTLQ MAG 11 AFPNTTLQFEG
MBP 10 ADPGNRPHLI MAG 9 AARDTVQCL MAG 11 AGTEVEVSCMV
MEP 11 NPVVHFFKNIV MAG 9 ACLAENAYG MAG 11 AHRLMWAKIGP
MEP 11 PVVHFFKNIVT MAG 9 ADSNPPPLL MAG 11 AIEGSHVSLLC
MBP 1 SIGRFFSGDRG MAG 9 AENAYGQDN MAG 11 AILIAIVCYIT
MBP 11 VHFFKNIVTPR MAG 9 AENQYGQRA MAG 11 AIVCYITQTRR
MBP 11 STMDHARHGFL MAG 9 AEYAEIRVK MAG 11 AKIGPVGAVVA
MBP 11 SHTRTTHYGSL MAG 9 AFAILIAIV MAG 11 AKSLYLDLEEV
MBP 11 DSIGRFFSGDR MAG 9 AFEGTCVSI MAG 11 ANGHRLGCQAA
MBP 11 SKYLATASTMD MAG 9 AFELPSRNV MAG 12 EDGVYACLAENA
MBP 11 TMDHARHGFLP MAG 9 AFNLSVEFA MAG 12 EELAEYAEIRVK
MBP 11 VVHFFKNIVTP MAG 9 AFPNTTLQF MAG 12 EEVTPGEDGVYA
MBP 11 RSKYLATASTM MAG 9 AGTEVEVSC MAG 12 EFAPIILLESHC
MBP 11 FLPRHRDTGIL MAG 9 AHRLMWAKI MAG 12 EFRISGAPDKYE
MBP 11 ADAIQNNGTSA MAG 9 AIEGSHVSL MAG 12 EFVYSERSGLLL
MBP 11 GFLPRHRDTGI MAG 9 AILIAIVCY MAG 12 EGETVSILCSTQ

Crmcox w3 350 menTuaoB, MOAYYCHHBIX W3 TIIMKOMPOTEHMHAa MuenuHa onuroicHzapormtos (MOG),
nporeonunuaroro 6eiaka (PLP), ocHoBHoro 6enka muenuna (MBP), mMuenmHa accormaTHPOBaHHOTO
rnukonporenra (MAG). Otu nenTuapl MUKCHPYIOTCS B 7 ienTuAHbIX 1y10B (PP 1-7) u ncnons3yrotes st
cTaMysimu kietouHo tuana TCR.

Tabmma 5
IMToxazanmsa riybokoro cekBeHUpoBaHus apoxokeit H2-Db 3a payan u oboramenme
Hmmyruzanms 3a601eBaeMoCcTs a Cymma VYHuKansH YacTuna Hcnpasnennas
Cknagka
[locnenoBarensHocT  [lenTHouast VHUKANBH oboromenne/RD
EAE7-CD8 TCR u nenTamuas/RD
Naive 730261 423290 0.579642073 1
RD1 339453 148333 0.436976548 1.326483255
RD2 344611 17238 0.050021619 11.58783121
RD3 383700 557 0.001451655 399297421
RD4 317153 29 9.14385E-05 6339.145601

EAE6-CD8 TCR

Naive 435087 201808 0.46383367 1

RD1 110427 70893 0.641989731 0.722493909
RD2 65165 21848 0.335272002 1.383454829
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RD3 81996 87 0.001061027 437.1552369
RD4 60005 48 0.000799933 579.8404036

6218-CD8 TCR

Naive 435087 201808 0.46383367 1

RD1 64312 48978 0.761568603 0.60905041
RD2 322526 59975 0.185954001 2.494346282
RD3 336894 293 0.00086971 533.3200698
RD4 336315 144 0.00042817 1083.2932

O6oramenune yHuKaabHeIME nientuaamu 3a payea (RD) nna 6218, EAE6 u EAE7-CD8 TCR Bei6opxu H2-
Db bubmmorexun.
[00206] Ceoaka ofmmero konmmaectsa cunthiBanuii [llumina mo payuzam ais 6218, EAE6
u EAE7-CD8 TCR BbIOopok. YHHKaIbHBIC NENTHUIHBIC MOCICAOBATEIIBHOCTH COOTBETCTBOBAIN
CYUTBIBAHUAM, KOTOPBIC OBLIIH B Kaape 0c3 CTOII-KOJOHOB. IIOJ'[SI YHHUKAJIbHBIX IICTITHAOB OTHOCUTCSI
K O0IEeMy KOINMYECTBY CUMTHIBAHMHM CeKBeHHMpoBaHHI Ha RD, neneHHOMY Ha YHHKAaJbHBIC
nenTuaHele nocieaoBatenbHOocTH A1 toro RD. CkoppexrupoBaHHOE oOOOTaiieHHe IHINA
OTHOCHTCS K 00OTaleHIIO UK ITenTyAaMHy Ha BeIOop RD, HopMmanmzoBaHHOMY K O0IIeMy YHCITY
CUMTHIBAaHMH 13 HausHOro RD.

Tabmnwma 6
Kmuanueckue npusHaku EAE, cesazannsie ¢ nmmyrmsanueit MOG, MOG + SP, SP
MOG3.55 16/10(100) 463+=59  163+07 3+04 32404 138402
MOGisss + SP 310 (30) 85+48 47+24 05+03 07+04 15+01
Pathways upregolated in
Ly49" cell
Overall, xl = P<0.00601 P=0.0006 P <0.0001 P<0.0001 P=0.0082
2145 2,
P < 00001
Tabmrma 7
Kmunanaeckue geptet EAE, cBsazannbie ¢ MOG, SP mpo6iema 1 MOG mpobiema
Immunization Incidence’ CDS DA 51 PS Do
MOG33.55 10/10, 100 358+39 17+0.3 314+02 4+0.1 13303
SP challenge 6/10. 60 433+68 9+25 167+05 21=06 8725
MOG challenge &/10, 60 433+53 832+£25 120+03 15+04 10+238
Overall = MOG;.55 MOG; 5 55 PPT MOGss55 "PPT  MOGs;555 PPT NS
5.455. 7 >PPT Challenge > Challenge Challenge > P=05333
P=0 016514 Chﬂﬂenge MOGsss5 =MOG:s5.55 MOG;s5.55
) =MOG3555 Challenge Challenge Challenge
Challenge P =0.0055 P=0.0052 P=0.0054
P=0.0004

CDS, xyMyITHBHBIA NIOKa3aTeNb 3a0oeBanus B TeueHue 30 gHeH sxcnepuMenTa; DA, 3aTpoHyThIC AHH;
SI, uHACKC TsKeCTH (KyMYJISTHBHBINA TOKa3aTeab 3a00JCBaHUs/3aTPOHYTHIC MHH); SP, cypporaTHbie
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nentuabl;, PS, mukoseiii 6amn; DO, neHp Havana y mopaskeHHBIX KMBOTHBIX; HC, HE3HAYUTCIBHBIMN.

3HaueHWs1 MOKazaHbl Kak cpeactBa = SEM. 3HaunMOCTh pasnuduii ATl 3HAYCHUH MPU3HAKOB CPEIu
9KCTICPUMEHTATBHBIX YCIIOBHIH OLICHHUBANACh ¢ oMoIpio |2 aHammza (06mas 3a601eBacMOCTb) HITH aHATIN32
One-ANOVA, 3a KOTOPBIM CIIEIOBAIIU HOCHI-CREYUATIbHbIE MHOXKECTBCHHBIC CPAaBHCHUS |YKH, SHayeHus

P ykazansl
HOCTPAJABIINMH, €CJIH

B COOTBCTCTBHU C VYKasaHUAMU.

[Tomy4uennsrit mporieHT. KHBOTHBIC CUHTATHCH
KIMHIICCKUC Oausl >X 1 ObLH OYCBHIHBI B TCUCHUC >22 THEU NOAPS.

Tabmmra 8

HuddepeHmanbsHo 3KcpeccupoBaHHbIe TeHbl Mexay knetkamu Ly49+u Ly49-CD8+, otcoptupoBaHHbie
HA OCHOBC I'€HHOM OHTOJIOTHH

T cell activation

1118r1, Nck2, Cd28, Bcl2, Lax1, Ptprc, Xcll, Fcerlg, Psen2, Stx11, Myb, Fyn, Ador a2a, Ifng, Ncorl,
Ccl5, Tbx21, Adaml7, Sos2, Zbtb1, Ctla2a, F2rl1, Zmizl, Lgals3, Il7r,

INIrc3, Prkdc, Tfrc, Tigit, Btla, Cblb, Runx2, Tnfsf14, Zfp3612, Maltl, Ptpn2, Socs6, Gata3, I12ra,
Rc3h2, C d44, Rasgrpl, Zbtb7b, Ptpn22, Chd7, Wwpl, Clec2i, Nfkbid, Itgal, Itga d, Adam$,
5830411NO6Rik, Casp3, I112rb1, Smad3, Rab27a, Eomes, Ccr2

Murpauus 1eHKOIHTOB

IXcll, Feerlg, Ifng, CclS, Ccl4, Epx, Tbx21, Itgb3, Prkca, Adam17, Pik3cg, Lyst, F2rl1,
Itga2, Lgals3, Pdgfb, Gprl5, Tnfsf14, Rockl, Camkld, Gata3, Ptpn22, Lyn, Padi2, Swap70, Adams,
Itgbl, Cx cr5, Dapk2, Adaml10, Cx3crl, Cer2, Cxcr3

Juddepermuponka T-M118r1, Cd28, Bcl2, Ptprc, Feerlg, Myb, Ifng, Ncorl, Tbx21, Adam17, Sos2, Zbtb1,
KJIETOK Ctla2a, Zmiz1, I17r, Prkdc, Runx2, Zfp3612, Ptpn2, Gata3, I12ra, Rc3h2, Cd44, Rasgipl, Zbtb7b ,
Ptpn22, Chd7, Wwpl, Nfkbid, Adam8, 5830411NO6Rik, Eome s, Ccr2
XemoTakcuc T-KIeTok IXcll, Ccl5, Adaml7, Pik3cg, Tnfsf14, Adam10, Ccr2, Cxcr3
Heratusras  peryminmalnpp5d, Traf3ipl, Laxl, Ptprc, Xcll, Fcgr2b, Fcerlg, Adora2a, Ifng, Tbx21, Id2, Serpinb9, F2rll,
mpouecca nvMyHHOUPik3r]l, Lgals3, I17r, Nlrc3, Prkdc, Tigit, Btla, Cblb, Samsnl, Pdpk1, Ptpn2, Socs6, Tjp2, Pik3apl,
CHCTEMBI M2ra, Cd 44, Zbtb7b, Pias3, Ptpn22, Fam19a3, Lyn, Smpdl3b, Padi2, Piltb1, Nodl, Clec2i, Klrel,
Pglyrpl, Nfkbid, Casp 3, Orynd4,
Zfpml, Ubash3b, Ccr2
JudpepeHunpopka 118rl1, Cd28, Dockl10, Inpp5d, Bcl2, Ptprc, Fcerlg, Myb, fng, Ncorl, Tbx21, Ikzf3, Ad aml7, 1d2,
TM(OUUTOB Hectd1, Sos2, Zbtb1, Ctla2a, Pik3rl, Zmizl, I17r, Ep300, Prkdc, Runx2,
Z{p3612, Maltl, Ptpn2, Hhex, Hells, Gata3, I12ra, I115ra, Rc3h2, Cd44, Rasgrpl, Z btb7b, Ptpn22,
Chd7, Wwpl, Pglyrpl, Nfkbid, Adam8, 5830411NO6Rik, Eomes, Ccr2, Itm 2a
Pery naous Cd28, Inpp5d, Ptprc, Myb, Ifng, Ccl5, Tbx21, Ikzf3, Itgb3, Prkca, AsxI2, Id2, Sos2, Zbtb 1, Fos, Ctla2a,
nudGpepeHITHPOBKH Pik3rl, Zmizl, 117r, Zfp3612, Ptpn2, Tjp2, Gata3, I12ra, [115ra,
TICHKOLUTOB Cd44, Rasgrpl, Zbtb7b, Pias3, Lyn, Pilrb1, Clec2i, Pglyrpl, Nfkbid, Adam8, Zfpm]1, Ubash 3b, Ccr2

Perymammsa axtusanun T-
KIIETOK

INck2, Cd28, Lax1, Ptprc, Xcll, Myb, Adora2a, Ifng, Ccl5, Tbx21, Sos2, Zbtbl, Ctla2a, Zmiz1, Lgals3,
17r, Tfrc, Tigit, Btla, Cblb, Tnfsf14, Maltl, Ptpn2, Socs6, Gata3, I12ra,
Cd44, Rasgrpl, Zbtb7b, Ptpn22, Clec2i, Nfkbid, Itgal, Adam8, Casp3, I1121b1, Ccr2

[lyTH, perynupyemsble B
Ly49* cell

AxTuBanusa T-KIeTOK

Slamfl, Dusp10, Ccl2, Ccr7, Sox4, Gadd45g, H2-Oa, H2-DMa, Gsn, Rorc, Tnfaip812, Sitl, Ddost,
IRho h, Dtx1, Ephb6, Cd8a, Bcl3, Rps3, Lat, Corola, Psmb10, Ccr9

Murpauus IeHKOLHUTOB

Slamf1, Ccl2, Cer7, Itgb7, Rps19, Rpll3a, Corola

Juddepenmmanms T+

KJIETOK

Duspl0, Ccr7, Sox4, Gadd45g, H2-Oa, H2-DMa, Rorc, Rhoh, Dtx1, Cd8a, Bcl3, Ccr9

XemoTakcuc T-KIeTok

Ccr7
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Heratupras  peryminus

Slamfl, Duspl0, Gpr68, Hist1h4d, Hist1hdc, H2-Oa, Tapl, Nfkbill, Tnfaip812, Dtx1 , Hist4h4, Nlrp4e,

npomuecca uMMYHHOHRps19, Inpp4b, Ldlr, Tsc22d3

CHCTEMBI

JugpepenumpoBka Slamfl, Dusp10, Ccr7, Hdac5, Sox4, Gadd45g, Ly6d, Nfam1, H2-Oa, H2-DMa, Rorc, Rhoh, Ditx1,
TMQOIUTOB Cd8a, Bcl3, Cmtm7, Ccr9

Pery manus Dusp10, Cer7, Gpr68, Nfaml, H2-Oa, H2-DMa, Car2, Hax1, Rorc, Tesc, Dtx1, Inpp4b
JuddepeHIUpOBKH

NEHKOIUTOB

Perymammsa axtusanun T-
KIJIETOK

Slamfl, Duspl0, Ccl2, Ccr7, H2-Oa, H2-DMa, Gsn, Rorc, Tnfaip812, Sitl, Dtx1, Ephb6, Rps3, Lat,
Corola

Tab6mwa 9
Hemorpaduueckie U KIMHUICCKUES 0OCOOCHHOCTH Ha00pa JaHHBIX PACCESHHOTO CKIICPO3a
TTamuenT Tlon (F - x, M - M) Toarun MS Ha 3K3aMeHe
ID OTHHYECKAA npHHAAICKHOCTE | BospacTt Ha 3k3ameHe
IpouncxosxaeHme
MS1 F 1 23 CIS
MS2 F 1 32 RR
MS3 F 1 22 Unknown
MS4 F 1.4 40 RR
MS3 F 1 38 RR
MS6 F 1 47 RR
MS7 F 1 24 CIS
MS8 F 1 26 CIS
MS9 M 3 33 RR
MS10 F 1 40 RR
MS11 F 3 31 CIS
MS12 F 1 25 RR
MS13 M 2 43 Unknown
MS14 F 2 31 RR
MS15 F 1 43 CIS
MS16 F 1 36 RR
MS17 F 1 38 RR
MS18 F 1 38 RR

linerradukarop [[lon (F - xx, M {3tHOC [Bo3pacT mpu B3SATHH KPOBH
[HC M)

HC1 F 3 D6

HC2 F 3 30

HC3 F 3 32

[HC4 F 3 D3

HCS M 0 D8
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[HCo IF o 35
[HV7 IF o 36
HCS M o 10
[HCO IF 2 28
[HC10 IF 2 U7

VyacTHukH HccnenoBaHM  (POPMHPYIOT  MPOJOIDKAIOINEECS!  MPOCHEKTHBHOC — OOCEPBALIIOHHOE
ncciaeaosanne B Kamudopruiickom yausepcurere, Can-®panmucko, LleHTp paccesHHOro ckieposa
Kamudopuun. [Narmentsr noabupanvce npu mogo3peHnu Ha Hammaue PC WM ¢ mepBOHAYaIbHBIMH
nmpu3HaKamMH, ykazeisarompmu Ha PC, B reuenne 24 gacos u He no3aHee 90 gHei. [TarueHTh ¢ KIMHIYEeCKH
m3onmuposanHbiMu cuHapomamu (CIS) Taxke OBUTM BKIFOUCHBI, €CTHM OHH COOTBSTCTBOBAIH KPHTCPHSIM
MarHATHO-PE30HAaHCHOH Tomorpaduu npu paccestHHOM ckiepose (MAGNIMS) (Polman et al., 2011).
Kpurepun npremieMocT Takoke BKIIFOYAIH OTCYTCTBHE MPEIBAPUTCIIBHOTO JICUCHNS MOAU(PUIMPYIOEH
Oonezup PC Tepanuu WM HMMMYHHBIX CYIIPECCAHTOB OOPAOBOTO CIEKTPa M OTCYTCTBHC JICUCHHMS
KOPTHUKOCTEPOHAAaMHU B TeyeHue nocineanux 30 aueit. JlumdormTsl nepudepraeckoil KpoBy moTyvaiu
(MKOI-TPAAUCHTOM M 3aMOpPAXHMBAIM B OKUAKOM a30Te B TEUCHHME 2 d9acoB (preborommm
CoOTBEeTCTBYIOLIME BO3PACTY U MOy 3A0poBbic KOHTpobHEIe PBMC 6pimi mommyuenst u3 CtaH(popackoro
uenrpa kposu, Crandopackoro yausepcurera, Cmoudopaa, Kamudopuus. 1-esporeer; aMmepukaHckuid, 2-
adpoamepukanen, 3-natnHoamepukanen, 4-azmar. HLA-DRB1#15:01; 1-mocurens u 2-mecyumit. II1
nepsraHo-niporpeccupyrommii PC, OP peumausupyrommii  pemurtupyromnnit PC, CHIT wimHIYecKH
nzoiuposanHbi cuHapoM. HC, 310poBbIi KOHTPOITH.

IyGnukarwm no Teme

MeskayHapoaHbIll KOHCOPIHMYM TE€HETHKH PACCEIHHOTO CKIepo3a H Ap. I'eHeTHdeckuil PHCK H OCHOBHAsA POJIb KJIECTOYHO-
OMOCPEAOBAHABIX IMMYHHBIX MEXaHH3MOB IPH paccesHHOM ckiiepose. [Ipupona 476, 214-219 (2011).
®amnanr, J1.-E. u ap. Har. 10, 1096-1101 (2009).

Comnua u ap. UmMmyHoreneTnka 64, 455-460 (2012).

3amsun, C. u ap. [Ipupoaa 317, 355-358 (1985).

Blankenhorn, E. P. et al. Ann. Neurol. 70, 887-896 (2011).

Skulina, C. et al. PNAS 101, 2428-2433 (2004).

Babbe, H. et al. J. Exp. Med. 192, 393-404 (2000).

Blink, S. E. & Miller, S. D. Kypp. 9, 15-22 (2009).

Han, A. et al. Proc. Natl. Acad. Sci. CIIIA 110, 13073-13078 (2013).
bupubaym, M.E. u op. fueiika 157, 1073-1087 (2014).

Joxu, M. X. 1 ap. Sueiika 172, 549-556.e16 (2018).

He, et al. Nat. buotexnon. 32, 684—-692 (2014).

Boii, FO.-J1. et al. Front Immunol 6, 118 (2015).

Langrish, C. L. and al. J. Exp. Med. 201, 233-240 (2005).

Kponke m ap. 205, 1535-1541 (2008) men.

Ben Nun et al. European Journal of Immunology 11, 195-199 (1981).
Mrep u ap. Xypnan ummynonoruu 183, 7169-7177 (2009).

Jenton, A. E. n ap. XXypnaan ummyHonorun 187, 5733-5744 (2011).
Day, E.B. et al. PNAS 108, 9536-9541 (2011).

Myn, A. Lx. Ummysnrer 27, 203-213 (2007).



68

Knm, X.-/Ix. u Kaarop, X. Cemun. UMmMyHONL 23, 446-452 (2011).

Lu, et al. Proc. Natl. Acad. Sci. CLLIA 105, 19420-19425 (2008).

Kunm, X.-Jlx. u ap. [Ipon. Hatn. Akan. CLLIA 108, 2010-2015 (2011).
Agarwal, R. K. & Caspi, R. R. Methods Mol. Med. 102, 395-419 (2004).
Zemmour, D. et al. Nat. Immunol. 19, 291-301 (2018).

Hvas, et al. J. Neuroimmunol. 46, 225-234 (1993).

Wucherpfennig, K. W. et al. PNAS 89, 4588-4592 (1992).

Gandhi, R., Laroni, A. & Weiner, H. L J. Neuroimmunol. 221, 7-14 (2010).
Kaxxamo, H. u ap. Kposs 118, 129-138 (2011).

Moens, E. and al. J. Leukoc. buon. 89, 743-752 (2011).

Carron, K. 3. u ap. UmmysnTet 31, 331-341 (2009).

Price et al. PLoS ONE 7, €39750 (2012).

Harrington, L. E. et al. Nat. Immunol. 6, 1123-1132 (2005).

Elias, et al. Int Immunol 11, 957-966 (1999).

Kumar et al. J. Exp. Med. 184, 1609-1617 (1996).

Hu, D. et al. Nat. Immunol. 5, 516-523 (2004).

[Nanynaxony iy, B. u ap. /bx. Bknaasisate. 113, 1218-1224 (2004).
Davis & Brodin Rebooting Human Immunology. Eskeroaustii 0630p mvMMyHonoruu 36, 843-864 (2018).
O'Shea, et al. Current Biology 3, 658-667 (1993).

Bupabaym, MLE. u np. Sueiika 157, 1073-1087 (2014).

Anamvc, 1. k. Ummysnmter 35, 681-693 (2011).

Henscon, P. B. u ap. UmmyHuteT 42, 95-107 (2015).

Stadinski, B. D. et al. PNAS 107, 10978-10983 (2010).

Ampr™an, bk /1, u op. Hayka 274, 94-96 (1996).

Grotenbreg, G.M. et al. PNAS 105, 3831-3836 (2008).

Krementsov, D. N, et al. Ann. Neurol. 75, 50-66 (2014).

Tennakys, 1. K. u ap. [x. 176, 7119-7129 (2006).

Bian, Y. et al. PLOS Pathogens 13, 1006384 (2017).

Mahajan et al. J Vis Exp €3184—e3184 (2011). doi:10.3791/3184
Mawmenos, M. P. u ap. UmmysuTET 48, 350-363.€7 (2018).

Love, M. 1., Huber, W. & Anders, S. Genome Biol. 15,31 (2014).

Li, B. & Dewey, C. N. BMC Bioinformatics 12, 323 (2011).

Kolde, R. R maker Bepcuu 1.0. 8. (2015).

KO.I'. knacreplIpodunbHuK. YHHUBEpCANBHBIH HHCTPYMEHT 0OOTAmEHAA AN ()YHKOHOHATBHOTO H CPABHHTEIBHOTO H3YUCHHS.
doi:10.1101/256784



69

[Tprmep 2
CD8 +KIR+ xneTku B 60nE3HIX 4eI0BCKA

[00207] He6omnpmoe nogvmuoxkecteo CD8 + T-kietok, sxcnpeccupyromux oenxu Ly49 y mbimei,
MOJKET MOJABJITh AYTOMMMYHUTET B MOJCIIN ACMHUCTHHU3UPYIOMICTO 3adoneBanus. B HacTosImem
ONHCAHMM TIOKA3aHO, 4YTO CYIIECTBYET 3aMETHO moBhImeHHas dactota CD8" T-kneTok,
SKCIPECCUPYIOIUX HUMMYHOTJIOOYIHH-KWIICPHbIC KiIeTkH, moaoOHeie peuentopam (KIR),
(P)YHKLMOHATBHEIM aHanoraM cemerictea Ly49, B KpoBH M BOCHANCHHBIX TKAHAX Y MALUCHTOB C
LIMPOKKM CIICKTPOM ayTOMMMYHHbIX 3abojesanuil. [lpu nenuakun (CeD) mbl mokaseiBaeM, 4TO
KIR', Ho me KIR-CD8" T-k1eTkH crocOOHBI YCTPAHATh MATOTCHHBIC TIHAIUH-CIICI(DUICCKUC
CD4" T-kneTku U3 JCHKOIMTOB MAILMCHTOB HCKYCTBCHHO . BMecTe ¢ JaHHBIMH SKCIIPECCHUN TCHOB
3TO MOKA3BIBACT, UTO ITH KJICTKH ABIISIOTCS BEPOSATHBIM SKBUBANICHTOM MbimmiHbIx Ly49 " CD8 * T-
kiaetok. Kpome toro, y mamumentoB ¢ COVID-19, xotopbile MOryT cTpamaTh OT CEPBE3HBIX
KIMHHYECKUX MPOOIeM, KOTOPBIC HABOJT HA MBICTIh 00 ayTOMMMYHHUTETE, Mbl OOHAPYKUBACM, UTO
niosbitneHHbe YpoBHU T-kaeTok KIR * CD8 * koppeupyroT ¢ THKECThIO 3a00IEBAHUS M HAYATIOM
BaCKyJTuTa, pactpoctpaneHuoro ocioxkaeHmss COVID-19, toraa kax perymstropusie T-kietka CD4
+ HE MOKAa3bIBAIOT HTON TeHAeHIMU. Kpome Toro, Mbl Take oOHapy i yeeaunaeane CD4 * T-
KJICTOK ¢ (DCHOTHUIAMHM, YHHKAIbHBIMH AT IHaguH-criermduueckux knetok B CeD, xotopsie
TaIKOKE MOBBIIICHBI IPH HEKOTOPBIX 8y TOUMMYHHBIX 3a00ICBaHUSX. JTH PE3YIIbTAThl ONPEACISIOT U
XapaKkTePU3YIOT peryiaropHoe moamuoxectso CD8 + T-wieTok y Jroaei, KOTOPOS, KaK MBI
MPEATONaracM, sBISCTCS OOLICH 4epTol peakuuii Ha WH()CKUMOHHBIC 3a00JICBAHUSA, & TAKKE
ayTOUMMYHHTETA, ¥ KOTOPOE (JYHKIIMOHHUPYET U151 KOHTPOJII CAMOPEAKTUBHBIX MITH HHBIM 00pa3oM
MATOTCHHBIX T-KJICTOK. DTH JaHHBIC TAKKE CBHACTCIBCTBYIOT O TOM, YTO MHOTHE OCJIOKHCHHS
COVID-19 spnsroTcst pe3yIbTaTOM Pa3IAIHBIX TUTIOB 8y TOUMMYHHTETA.

[00208] B T1o Bpems kaxk OompmmHCTBO CD8 + T-KIETOK OpPHCHTHPOBAHBI HAa KOHTPOJIb
MH()ULMPOBAHHBIX TATOTCHOM HITH PAKOBBIX KJICTOK, Y MBIIICH y>KE JaBHO €CTh JOKA3aTCIIbCTBA
TOTO, YTO HEKOTOPHIC M3 HUX TAKKE MOTYT MOAABIIITh ayTOMMMYHHBIA OTBET. JTa MOTCHLUHAIBHO
peryasropHas pyukuus CD8 + T-xmetok 6buta Brepsbie cBs3ana ¢ uctomeHueM CD8 + T-kieTok
B DKCIICPUMCHTAIBHOM ayTOMMMYHHOM 3HIepanomuenute (EAE), MpImmno#M Moae M pacCcestHHOTO
ckiepo3a uenoseka (PC). Unrubupyromee cemeiictso peuentopos C-tuma, Ly49, xoToprie
MOBCEMECTHO  PACMpPOCTPAHCHBI HAa  KJICTKAaX eCTecTBeHHbIX kwuiepoB (NK),  Obutm
WACHTU(HMLMPOBAHE KaK VHHUKATbHBIC TMOBEPXHOCTHBIC MAapKEPhl IS 3TOTO PEryJBITOPHOrO
noaMHOkecTBa CD8 + T-kietok, a TpaHckpurpoHHbIi (axktop Helios kak BaXKHBIN KOHTPOIBHBIH
3MEMEHT A1l UX AU PePSHIMPOBKH U (PYHKLUMH Y MbIeH. HetaBHO MBI TOKA3aITH, YTO KIOHATBHO
pacupennsiec CD8 + T-knetku B EAE pacmosnaror mentuasl, cBsizanabie ¢ H2-Db, u uto st
MEeNTHAB CTUMYIHPYIOT peryisropusie T-kiaetku Ly49 + CD8 + u nopasisoT 3a0oneBanue. 10
pacimupsieT TepBOHaYanbHbIC HabmoAcHust 3a npeaensl Qa-1, 9TOOBI OXBAaTWUTH KIACCHYCCKHUS
eiammogeicTeuss MHC kmacca I, mokassiBast oOmmumii MexaHu3M NepU(EPUIecKOi TOICPAHTHOCTH.
3neck Mbl uaeHTuumpyeM CD8 + T-kiIeTkH, 3KCIPecCHpPYIOINE HMMYHOTTOOYTHH-KULIep-
kietky, nogobueie perenropam (KIR), pyHkimonamsHbIH aHamor MpimuHOTO ceMeiictea Ly49 v
moeH, kak HoBoe moamuokecTBO CD8 + T-kneTok, koTopoe HateneHo Ha maroreansie CD4 + T-
kiaetkd npu nenviakud (CeD) w Apyrux ayTOMMMYHHBIX PacCTpOHCTBAaX M HH(CKLHMOHHBIX
3a007ICBaHIIX.
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[00209] THosviuernue KIR+CD8+ T-xnemox npu aymoumMmyHHvIX 3aD0NI€6AHUIX Yel06eK .
Kak mpimmnsie perernrropsr Ly49, Tak u penienrropsr KIR uenoBeka cBA3BIBarOTCA ¢ MOJIEKYIaMHU
MHC xnacca [, 06pIMHO MMEIOIIMMH HHTHOUPYIOLIHE MOTHUBB! HHIMOUPOBAHHS HA OCHOBE THPO3HHA
(ITIM) B MX HUTOIITA3MAaTHICCKUX XBOCTAX M MOBCEMECTHO 3KcmpeccupyroTes Ha NK-kneTkax, a
Take Ha HeGombmoM moamuoxecTse (1 ~ 5%) CD8 + T-knetox. We npoanammsuposan CD8+ T-
KICTKH, 3Kcmpeccupyiomue wuaruoupyoompe KIRs B mepudeprudeckoll KpoBH NanMeHTOB C
ayTOMMMYHHBIMH 3a00JICBaHMSAMH U 30POBBIMH KOHTPOJIBHBIMHU TPYIIIAMH, COOTBETCTBYIOIIUMHU
Bospacty / moay (HC). B wactHocTH, MBI 00HapY» )iy, uTo KIR3DL1 1 KIR2DL3 spnsrotcs asymst
ocHoBHpIMU moaTunaMu KIR, skcmpeccupyeMbIMU HEOOIBIIUM ITOIMHOMKECTBOM HYEJIOBEUECKHUX
CD8 + T-knetok. Mu1 o6Hapyxwy, uto KIR+CD8+ T-kneTku 6bUTH 3HAYUTEIBHO YBEIUYCHBL, B
JecATh pa3, y noarpymmsl narpeHToB ¢ PC u cuctemHoit kpacuoit Bomuankoi (CKB) u B meHbIIeH
creneay npu CeD mo cpaBHEHMIO CO 3XOPOBBIMH KOHTPOJBHBIMH rpynmamu (puc. 17a). Kpome
toro, uactota KIR+CD8+ T-knetok B kposu marpenToB ¢ CKB mosokuTensHO Koppeuposaa ¢
4acTOTOH moTeHIWanbHO ayropeaktuBHbIX (CD4+ T-xmetoxk ¢ QeHoTHmamMu, paHee
OOHapY)KCHHBIMM KaK YHHWKaJbHbIC A1 rimaguH-creimdraeckux CD4+ T-kmerok B CeD
(CD45RA-CD62L-PD-1 + CXCR3 + CD39 + CD38 + CD127-CD25lowCD161 + ICOS +) (puc.
17b), uro ykazeiBaeT Ha cuHxponHoe pacmmpenue KIR + CD8 + T-kneTok ¢ HHTEHCHBHOCTBIO
aytouMMmyHHbIX peakimii CD4 + T-xnerok. Jlanee MBI MCCIeIOBaMM, MPUCYTCTBYIOT JH TaKKe
KIR+CD8+ T-kneTkm B BOCHAJCHHBIX TKAHAX AayTOMMMYHHBIX 3a0oneBaHuil.  Mbl
BOCIIOJIb30BATUCh OOLICAOCTYIHBIMU OAHOKICTOYHBIMUA AaHHBIMH RNA-seq m3 mouexk CKB u
cuHOBHH peMatougHoro aprpura (PA), panee creHepupoBaHHbIMHU mporpammor Accelerating
Medicines Partnership RA/ SLE. Bo-nepssix, Ml uaeHTudgumposamu CD8 + T-knetkun, KoTOphIC
sxcrpeccupyrot TparckpunTel KIR (KIR3DL1, KIR2DL3 u KIR2DL2) B moukax u cuHOBUsIX. B
YACTHOCTH, 3aMETHO MOBBHINEHHOE KommuecTBO KIR+CD8+ T-kmeTok HaOmMoOmamoch B IOYKAX
6ompabIx CKB 110 cpaBHCHHMIO €O 310poBBIME MOukamu (puc. 17¢). Kpome Toro, Mer 06HapyKUITH
6onee BICOKYIO vacToTy KIR+ CD8 + T-kIeTOK B CHHOBHANBHBIX TKAHSIX IMAIMCHTOB ¢ PA mo
CpaBHCHHIO ¢ mareHTaMu ¢ octeoaptputoM (OA), B TO BpeMs Kak MPOLICHT CHHOBHAIBHBIX KIICTOK
FOXP3 + CD4 + Treg 6b11 anamoruaspiv Mexay PA v OA (puc. 17d). Xotst u PA, u OA BhI3BIBatOT
BOCIIAJICHHE CYCTaBOB, PA SBISICTCS KIIaCCHYECKHM ayTOMMMYHHBIM 3a00s1eBaHueM, Toraa kak OA
TAKOBBIM HE sIBISIETCSI, mpearnoaras, uro kir + CD8 + T-kiaetku moryT ObiTh 60jI¢€ BaKHBIMH B
MOAABJICHUN ayTOUMMYHHOTO BocraneHus, ueM CD4 + Tregs.

[00210] KIR+CD8+ T-xnemxu a61310mcsi  (PYHKYUOHAIbHOIM U (DEHOMUNUYECKUM
axeueanenmom moiuuHoix Ly49+CD8+ T-xnemox. 3ateM MBI TOIMBITATNUCH BBUICHUTS, SIBILSIFOTCS
mn T-xnetkn KIR+CD8+ ¢ynkumonampHeM aHamoroM peryiastopaeix CD8+ T-kneTtok MbImm
Ly49+. Pamce wmbi oOHapyxwm, uto Ly49 + CD8 + T-kieTKH NOJABISIOT MHUCITHH-
onmuroacHApoumTapHeie rukonporeuHoBbic (MOG)-cneiuduaeckue CD4 + T-knetku nepdopun-
3aBUCHMBIM ~ 00pa3oM, VyKa3blBas Ha LUTOTOKCHYHOCTE KaK MEXaHM3M  IIOJABICHUSL
JHeaMuanpoBaHHBIN INTHAMH, TOMYICHHBIA M3 AUCTHYCCKOrO TMIOTCHA, SBISCTCS aHTHICHOM T
CD4 + T-xyieTok, KOTOpHIC VIPABILIOT ayToMMMYHHOH 3HTeponatreii B CeD uenoseka. [loatomy
Ml ucenenosann, MoryT mu T-kinetku KIR+CD8+ mogasmsate rimanus-cnieuudpuaeckue CD4+ T-
kietkn y mnamueHtop ¢ CeD. CD8+ T-kieTkd oOYMIIAnd OT MOHOHYKICAPHBIX KJIECTOK
nepudepuuacckoii kposu (PBMCs) naumentos ¢ HLA-DQ2.5+ CeD; u3 stux KIR+CD8+ u KIR-
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CD8+ T-kietok coptrpoBany, aktTusuposany anTH-CD3/CD28 mukpomaprkaMu Ha HOUb, a 3aTeM
kyabptusupoBamu ¢ CD8-o6exHeHHOI (pakimeit PBMCs B cootHomenun 1:30 B mpucyteTBam 250
MKI/MJI JeaMHOUPOBAHHOTO TIoTeHa. KymeTypsl Obutd coOpaHel Ha 6-H JCHb, M TIJIHAJUH-
cnemuueckne CD4+ T-xnetkn Obut OOOTaIieHBl W KOMHWYECTBCHHO OMPEACNCHBI  C
Hcnonb3oBaHueM MeueHbIX 119 Terpamepos HLA-DQ2.5, cMemaHHbBIX ¢ pa3IHMIHBIMY NEITHAAMHA
rmuaguHa (puc. myHkT 18a). B orcyrctBre KIR+CD8+ T-kimeTok AcaMHIHUPOBAHHBIA T[IFOTCH
rIy0OKO CTHUMYJIHPOBAa paciiupeHue rauaaus-crieippuaeckux CD4+ T-xmetok. BakHo
OTMETUTh, uTO cTiMyuposaHHble T-kietku KIR+CD8+ 3HaunTennpHO yMEHBIIATN KOJIMYECTBO
rnuaguH-crerudraeckux CD4+ T-knetok, He Bausst Ha o6miee konmmaectso CD4+ T-kietok, Toraa
kak KIR-CD8+ T-xnetku storo He aenamu (puc. nyHKT 186). Mbl Takoke M3MEPWIN NPHUBI3KY
[Mpunoxenns V nHa 3-i aeHp (puc. 18a), n 0OHapY MK HOBBIIICHHOES OKPALIMBAHKE TJIHAUH-
cnemuprueckux CD4+ T-xnerox B mpucyrcteuu KIR+CD8+ T-kietok (puc. 18c), ykaspiBas Ha
TO, 4TO 3TH T-KIeTkH nomapistoT martoreHHele CD4+ T-kiaeTky myTeM mpsMOro YHHYTOXKCHHSL
Orot 3¢ ekt KIR + CD8 + T-knetok HareneH Toypko Ha HeOombinyto dacte CD4 + T-kneTok,
MOCKOJIBKY OHM HE OKa3amd 3aMeTHoro BmwsiHMA Ha mnpomudepammro CD4 + T-xierok,
pearupyrommx Ha CTUMYyJisiio aHTu-CD3.

[00211] UroObl JOMOIHMTEILHO HCCIAEAOBATh, ABIAIOTCH ym  T-kietkun KIR+CD8+
(DeHOTHIMYECKUM SKBHBAJICHTOM MBIIHHBIX 1-kneTok Ly49+ y moxel, Obl mpoBeacH aHamM3
cexserupoBanna PHK (RNA-seq) na KIR+ mpotus KIR-CD8+ T-xnerok y marmentos ¢ PC qua
cpasaeHmst ¢ MpimrpHbIME Ly49 + CD8 + T-xnerkamu 8 EAE (Mmprmvnas moxens PC uenmoseka).
Beuto 778 auddepeHimanbsHO  HKCIIPECCHPOBAHHBIX TI'€HOB  (CkoppekTupoBaHHbid  P<0,05,
nsmeHeHue ckaaku >2) mexay T-knerkamu KIR+ u KIR-CD8+, cpean aHux 300 ObTH MOBBIIICHBI
u 478 6pun mormwkeHbl B T-kimetkax KIR + CD8 +. INpumeuarenpro, uto KIR+CD8+ T-kinerku
MOKA3aJId BBIPAXKCHHYIO TIOBBILICHHYIO PETY/LLMIO LIMTOTOKCHYCCKUX MOJCKYT (HampuMmep,
GZMH, GZMB, PRF1 u GNLY), NK-accormmuposanueix renos (manpumep, NKG7, NCR1 u
cemeiictea KLR) u momnexyn kierounoro tpaduka (takux xak CX3CR1, xoTtoperii omocpeayeT
MUTPALMEO JICHKOLIHTOB B BOCTIAJICHHBIC TKAHH U YIaCTBYCT B TKAHCBOM MMOBPEKICHHH BOCTIAICHUS
rOJIOBHOTO MO3ra u pererniropa ronosaoro mosra ITGB1), B qonosHeHHE K HHTHOHPYIOIIUM T¢HaM
peuenropa KIR. Kpome toro, T-knetku KIR+CD8+ nvenu 6omee BEICOKHE YPOBHH TPAHCKPHUIITOB
urs remroca (kogupyemoro 1kzf2), TpaHCKpHUNIIHOHHOTO (JaKTOPa, CBSI3aHHOTO ¢ PErYIISITOPHBIMU
¢yuxumsvu kak CD4+, tak u CD8+ T-knetox. C apyroit ctoponsl, T-knmetku KIR+CD8+
MOHIDKAKOT PErYINPYEMBIC HAWUBHBIC/ 3aIIOMUHAOIINCCS -KICTOYHBIC MOJCKYIIBI, HAMpPUME,
CCR7, SELL, TCF7 u IL7R, uro yka3plBacT Ha TO, YTO OHH MOIJIA BOHTH B MPOrpamMMmy
nu peperupposku ¢ dexropusx T-krnetox. MuaTepecHo, uto T-knetku KIR+CD8+ umenu 6omee
HU3KYIO 3KCIPECCHIO KocTuMympyroiero peuenropa CD28, 4To sBIsSCTCS OAHOM U3 KITFOUYEBBIX
ocobenHocTel st peryastopubix nonysssuuid CD8+ T-ximetok y Mbimed u moach. AHamus
o0OTaICHUsT TCHHONW OHTOJIOTMH 3THUX MUPPESPCHIHATBHO 3KCIPESCCUPOBAHHBIX T'CHOB MMOKA3all
oborameHue A aKTHBALMH, nponudepary, murparmd U auddepenipposkn T-kietok. Kpome
TOTO, aHamu3 oborameHust Habopa reros (GSEA) nokasan, 4to okoso moyiousbl U3 200 myqimux
reHoB, peryaupyembix B Ly49 + CD8 + T-knetkax (BKIIHOUast UTOTOKCHYCCKYIO MOICKy 1y GZMB,
ressl cemerictea KLRC, CX3CR1, ITGB1 u IKZF2), Taxoke 6p1m Boime B kir + CD8 + T-kinetkax.
Panee mbri obOmapyxwwin, uto Ly49 + CD8 + T-kmetku sxcmpeccupoBamu 16 uz 60 reHOB,
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COXPaHECHHBIX B peryaTopHbIX T-knetkax CD4 + (Tregs), 1 9TH ske reHsl curHatypsl Treg23 taioke
obutn oboramensl B KIR + CD8 + T-knmetkax B ananmuse GSEA. B uemom, anammz RNA-seq
nokazeieaet, 4to KIR + CD8 + T-knetku y marpienTos ¢ PC nmerot mHoro odmero ¢ Ly49 + CDS§
+ T-xnetkamu y mpimei EAE.

[00212] Kpome Toro, msr Tarcke Bomonumar PHK-seq va KIR+ u KIR-CD8+ T-knetkax
OT 3J0POBBIX CYOBCKTOB M MALIUCHTOB C JPYTMMH ayTOUMMYHHBIMHU 3a00ICBaHISIMY, B YACTHOCTH
CeD u SLE, uto6s1 onpeaemmts, ecth 11 odmue ueptsl, odmue s kinetok KIR +CD8 + B pazaeix
obctoarenscTBaX. Mbl  upeHTHgMImpoBam Habop w3 963 reHOB, KOTOpBIe  OBUIH
muddepeHnmanbHO SKCnpeccupoBanbl (ckoppekTrpoBaHubiii P<0,05, u3aMeHEeHHE CKIagKH >2)
Mmexkay T-knetkamu KIR+ i KIR-CD8+ y Bcex cyOnexros, Brimoyas nampenTos ¢ HC, MS, CeD u
SLE. MHorue u3 HUX nepeKphIBanvch ¢ AuddepeHnmanbsHo IKCIpecCHpOBaHHBIMU TCHAMH, PaHEe
ompeneneHapiva npu PC. Opnako OGonee KpymHBIE CKIATUaThic H3MCHCHHS 3THUX TIC€HOB
HabmomaNnuCh y matueHToB ¢ 6osiee BeicokuMu yactoramu KIR+CD8+ T-knetok. B cootBeTcTBHM
¢ npodunamu tparckpunToB, T-knetku KIR+CD8+ nmenu 6onee BBICOKHE YPOBHH HKCIPECCHU
6enka s 6enkos rpamsmma B, nepdopura, CX3CR1, KLRGI, CD244, TIGIT, T-bet u Helios u
6omnee Hmskue yposau CCR7, CD27 u CD28, m3mepeHHbIC ¢ MOMOIIBIO MPOTOYHOH LIUTOMETPHH.
Kpome Toro, mbr cpaBannu KIR+ n KIR-CD8+ T-kneTku B OUKax MITH CHHOBHSIX JUTS SKCIIPSCCHU
TeX K¢ TeHOB, oborameHHsIX IwWpKymupyiompumu KIR+CD8+ T-kiaetkamu. [lomoGHO 3THM
KJIETKaM, Kak noueyHele, Tak U cuHoBHaibHBIC KIR+CD8+ T-kmetku perymmpyrorcs KLRGI,
CD244, TIGIT, CX3CRI1, PRF1, GZMB u IKZF2, ogHoBpemenHo nonmkas peryspipmo CD28 u
CCR7. B menom, Hamm pe3yasTaThl HokaseiBaroT, 4to T-kmetkn KIR + CD8 + saBmsrorcs
(P)YHKUHMOHATBHEIM U (PCHOTHIIMYCCKHM SKBHBaJICHTOM MbImuHelx Ly49 + CD8 + T-kmerok y
JOACH, ¢ COXPAHCHHBIMH XapPAKTEPUCTHKAMH KaK Y 3I0POBBIX CYOBEKTOB, TaK M Y JHOACH C
ayTOMMMYHHBIMH 3a00ICBaHHSIMH.

[00213] [oseiennsie KIR+CD8+ T-kneTku KOPPETUPYIOT ¢ IMMYHHOM AUCPETYIILMCH
y maruentoB ¢ COVID-19. Xots paHee cuuTanoch, 94T0 OONBIIMHCTBO caMocrerupuueckux T-
KJICTOK OBUTH YCTPAaHCHBI B THMYCE, HEJaBHsI paboTa MOKA3bIBACT, YTO 3TO HE TaK, M YTO MHOTHC
TaKHE KJICTKH BBDKUBAIOT U 3aCCIIIOT MEPUPEPHIO KaK TOACH, TaK U MbIIICH. MBI IMPe ATIOTOKILIH,
YTO 3TO CBA3AHO C TEM, UTO MOCTOSHHAS YIPo3a HH()CKLMOHHBIX 3a00ICBaHHI Ha MPOTSHKCHUN BCEH
HCTOPHH YEJIOBEUCCTBA TPeOYET MOIHOTO perepTyapa T-KIeTOK, TaK 4To AKe caMOpeakTHBHBIC T-
KJICTKH MOTYT MOTPEOOBATHCS B OTBCT HA KOHKPESTHBIH MMATOTCH. ITOMY COTJIACYIOTCS KIIACCHICCKUC
IKCTIICPUMEHTBI, TOKA3BIBAIOLIKC, YTO HH()CKLIUOHHBIC 3a00ICBAHMS WITH METOIBI JICUCHHSL, KOTOPBIC
WX HWMUTUPYIOT (HampuMep, TOJHBIA aaptoBaHT @DpolHZa), MOryT AaKTUBHPOBAThH
camocrnienmdraeckre T-knetkn. CyLecTBYIOT TaKKe aHEKJOTHICCKHIE JAHHBIC O TOM, YTO MHOTHC
MALMCHTBl CCBUIAIOTCS HA WH()CKIMIO, HEMOCPCACTBCHHO MPEALICCTBYIOIIYIO HAdaly WX
3abonesanust. TakuM 00pa3oM, MbI OBLITH 3aHHTSPSCOBAHBI B AHAIH3E MALIMCHTOB ¢ HH(DCKITHOHHBIM
3aboneBanueM, uToOw! yBuaeTh, ObutH i KIR + CD8 + T-kneTku HHAYLHUPOBaHbI KaK YacTh OTBETA.

[00214] B wactHOCTH, TOMBILTIOIMCCS COOOINCHHUSA TIOKA3BIBAIOT, YTO 3apaKCHUC
KOPOHABUPYCOM TSKEJIOr0 OCTPOro pecnupatoproro curapoma 2 (SARS-CoV-2) moxeT mpusecTu
K Ype3MEpPHOH BbIPAOOTKE MPOBOCIIATUTEIBHEIX IIMTOKHHOB H MOSBICHUIO AYTOMMMYHHBIX
OCIIO)KHEHHMH, OCOOGHHO Yy TAIMEHTOB C Oojee TsokenelM 3aboneBanmeM. [lostomy MBI
mpoananuuposanu 4actoty kak KIR+CD8+ T-knetok, Tak u ayroummynnsix CD4+ T-knetok ¢
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(peHOTMIIAMY, VHHKATbHBIMU A MHaavH-criemmdraeckux kietok w3 CeD, B mepudepuueckoit
KPOBH TMAaLUCHTOB ¢ KOpoHaBUpycHOH OonesHpio 2019 roma (COVID-19) mo cpaBreHmio co
3I0POBBIMH CYOBCKTAMH, MOJOOpaHHBIMH 10 MaHaemud. [logo0HO HameMy MNPEIBIIYIICMY
OTKPBITHIO Y NMAIMCHTOB, HH(UIIMPOBAHHBIX TPHIIIOM, YacTOTa ayTOUMMYHHBIX CD4 + T-knetox
6b11a yBenumueHa y nanyeHToB ¢ COVID-19, 0co6eHHO y TalMeHTOB ¢ YMEPSHHBIM HIIH TKCTBIM
3abonesanueM (puc. 19a). [lpouent KIR+CD8+ T-kneTok Tarcke ObLT MOBHIIICH Y MALIMCHTOB €
COVID-19 u xoppenupoBaid ¢ TspkecThro 3aboneBanus (puc. 19b), a Takke ¢ wacToTOU
ayrommmyHHBIX CD4+ T-xnerok (puc. 19¢). Kpome toro, xak ayronmmynssie CD4+ T-kmeTk, Tak
u KIR+CD8+ T-xnerku 6b11u yBenudens! y narueHTos ¢ COVID-19 ¢ BackynutoMm wnu smbomueit
¥ B MCHBIICH CTENCHU y TMALIMCHTOB C OCTPBIM pecrupaTopHeiM guctpecc-cuaapomom (OPIIC)
(puc. 19d), xoTOphIC SBISIFOTCS PACIPOCTPAHCHHBIMU OCJOXKHCHHSAMHU 3TOrO 3a00NCBaHMS H,
BCPOSATHO, BBI3BAHBI UPE3MEPHBIM BOCHAJCHHEM. JlBa MOAMHOXKECTBA T-KJIETOK CBS3aHBI C
ayTOMMMYHHOH mMMyHomatosnorued Bo BpeMms uHpekmmu SARS-CoV-2. Tem ve Menee, MBI He
HaONMIOAMH CYIECTBEHHON pasHuIpl B ypoBHAX CD25hiCD127lowCD4" Treg y maimeHTOB €
COVID-19 no cpaBHeHwHo co 340poBbiMH goHOpaMu win narpeHTamu ¢ COVID-19 ¢ pasmuanoi
CTETEHBIO TSHKECTH 3a00JICBAaHMS WM OCIOKHEHUAMH, mpeanonaras, uro T-kiaerku KIR * CD8 *
SIBIIIFOTCS VHUKAJIBHBIM PETYIITOPHBIM MEXaHM3MOM, PETYIMPYeMbIM BO BpeMs nHpexmu SARS-
CoV-2, 4T06BI KOHKPETHO KOHTPOIUPOBATH NMEPEKPECTHYIO PSAKTHBHOCTh HA CAMOAHTHICHBL.

[00215] MsI Taxke MCHOIB30BaIM OOIIEAOCTYIHBIC AaHHbIe oxHOkiIeTouHOH PHK-seq
OPOHXO0ATBBCOSIPHBIX UMMYHHBIX KJIeTOK manueHToB ¢ COVID-19 u 310poBhIX Jr0aeH, 4TOOB
BBLSICHUTD, NPHCYTCTBYIOT s Takoke T-knetku KIR + CD8 + B sxuaxocTi GpoHX0aIbBEOSIPHOTO
naBaka (BALF) nmarpiernros ¢ COVID-19. CD8+ T-knetkw, sxcnpeccupyromire Tpanckpunts KIR
(KIR3DL1, KIR3DL2, KIR2DL3 wmu KIR2DL1), 6smn o6Hapyskensl 8 BALF marmeHTos ¢
COVID-19 ¢ ymepeHHBIM HTH TSDKETIbIM 3a0071eBaHkeM, HO He B BALF OT 310pOBBIX KOHTPOJIBHBIX
rpymn (puc. 19¢), ato ykaseiBact Ha TO, 9yT0 KIR+CD8+ T-KIeTKHM Takke HHAYLHMPYIOTCS B
JIOKaJIbHOM MECTC MH()EKIMH.

[00216] O6mrocts 1 HeogHOpoaHOCTh KIR+CD8+ T-kimetok. YrtoObl jydine MOHATH
()YHKLUHOHATBHEIC CBOMCTBA 3TOr0 THIA KICTOK MPU Pa3IHYHBIX OOCTOSTCIIBCTBAX, MBI
uHTerpuposanu ganHeie oxHOKIeTouHOH PHK-seq CD8+ T-knetok mepudepHaeckoil KPOBH OT
3M0POBBIX CYOBCKTOB, IALMCHTOB C PAaCcCEeSIHHBIM CKiepo3oM u maunueHtoB ¢ COVID-19
(creHepupoBaHHbie ¢ moMmorubio miatdopmer 10x Genomics) ¢ HCHONB30BaHUEM MakKeTa Seurat.
Obmee xommuectBo CD8+ T-xnmetox Owputo cmpoenmpoBaHo Ha geymepueii UMAP, a
HCKOHTPOIHpYeMasl KIacTepusauus uacHTH(uIpposana 8§ cyOnomy syl Ha OCHOBE YKCIIPECCHU
reaoB. KIR+CD8+ T-knmetku w3 pasubix cocrosauii (3moposeie, MS u COVID-19) o6pazosanu
OTACNBHBIN KiacTep ¢ BhICOKOW skcmpeccreil addextopupix renos (GZMB u PRF1), a take
tpanckpunro KIR (puc. 20a-b), Bertsmsa oomuocts KIR+CD8+ T-knetok B ¢uznonoruaeckom
1 OONE3HCHHOM CTaTyCE U UX YHUKAIBHOCTH MO cpaBHEHUIO ¢ apyrumu CD8+ T-knetkamu.
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[00217] Yr1o6bl ny4Ine HOHATH CXOACTBO M HeOJHOPOAHOCTh T-kietok KIR+CD8+ mpu
PasmUUIHBIX OOCTOATENIBCTBAX M HCCICAOBATH MEXAaHHW3M HX CYIPECCHBHOM AKTHBHOCTH K
natoreHHbM CD4+ T-knetkam, Mel BeimoaHIH ogHOKIeTounyi0 PHK-seq Ha 4,512 KIR+CD8+ T-
KJICTKAX, OTCOPTHPOBAHHBIX W3 KPOBU 3J0POBBEIX CYOBCKTOB ¢ Bo3pactoM u mojoM (N=10) u
narmeHToB ¢ PC (N=2), SLE (N=6) unmu CeD (N=5) ¢ ucnionb3oBanueM mpoTokona Smart-seq2.
[MapannensHo MBI Takke mnpoaHamsupoBamu wux o TCR wu mocnemosarenmsHOCTH P
Hexonrponupyemas knactepmsarms tix KIR+CD8+ T-xnertok Cépa waentuduumposana 6
KJIacTepoB, MmpuyeM KiacTepsl oT 1 go 3 B ocHOBHOM coaepskamu pacupeHHbie KIR+CD8+ T-
KJICTKHU (>2 KIeTKH, 3Kcrpeccupyromue oaud U 1ot ke TCR), a xmacteps! 5 u 6 cocTosua m3
HEPaCIIUPSHHBIX KIETOK, dkcnpeccupyromux yaukansaeie TCR (puc. 20c). PacimpenHslie kiaeTku
KIR+ B xacrepax ¢ 1 mo 3 umenn Gosiee BEICOKHE TPAHCKPHIITHL I [IUTOTOKCHYECKUX MOJICKYIT
(manpmmep, GZMH, GZMB u PRF1) u resos, cBszanHeix ¢ 3¢dexropHeivu T-kneTkamMu
(mampumep, FCGR3A, FGFBP2 u CX3CRI1). Knactep 2, kotopeiii Obi1 00je€ OrpaHHU¥CH
pacumpennasivu kietkamu KIR+ y mammentos ¢ PC, mokaszan Goriee BBICOKHME YPOBHH I'€HOB,
orseuaroumx Ha [FN tuma [ (Bmouas [FIT1, IFIT2, IFIT3, MX1, RSAD2 u ISG15). Knactep 3,
cretpuanbiii s pacuppenabix kietok KIR+ u3 moamuokectsa manwmentoB ¢ HC u SLE,
noKasaj 0oJiee BBICOKYIO HKCIPECCHIO TSHOB, YIaCTBYIOIUX B rimkonmse (Hampumep, GAPDH,
GPIL, ENO1 u PGK1) (puc. 20z-¢). Knetku B kinactepe 4 HaXOAWINCH B TICPEXOTHOM COCTOSIHHH C
HOTepEH CBSI3aHHBIX C MaMThIO Ipm3HaKkoB. Kitacteps! 5 u 6 (orpaHndueHHBIC HEPa3BEPHYTHIMHU
sraetikamu KIR+CD8+ T) otobpakasnu maMsTh ¥ HAUBHBIC CHTHATYPBI COOTBETCTBEHHO (pric. 20¢),
1 Ha Cro JOJT0 MPUXOANTCs HebobIast 1071 ot ootero kosmaectsa KIR+CD8+ T-kietok. Kiowst
T-kieTok, skcnpeccupyromme uacHTuuHbie TCR, MOXHO HaliTH B pasHBIX KiacTepax, dUTO
VKa3bIBaCT HA BO3MOKHBIC OTHOIUCHMS JHHHK. KpoMe TOro, KJIOHAIBHO PaciuupeHHbIC T-KIeTKU
KIR+CD8+ y mauuentoB ¢ COVID-19 (unentuduimposannsie n3 npeasiayumx 10x Genomics
scRNA-seq) mokazaiu 060J1ce BEICOKYO IKCIPECCHIO IIATOTOKCHYSCKUX TCHOB IPH OTHOBPSMEHHOMN
PEryJILMHA HAHBHBIX WM CBSI3aHHBIX C MAMSTBEO TCHOB IO CPABHCHHIO C HEPACIIHPCHHBIMU
KIR+CD8+ T-knetkamu. Takum o0pasoM, MapauieibHO C KIIOHANIBHOM 3KcmaHcueH T-KiaeTku
KIR+CD8+ MoryT moTepsTh CBOH HAMBHBIC HIIH 3aIIOMHHAIOIIUCCS aTPUOYTHI, BOUTH B IPOrPaMMy
muddeperumposku 11 s dexToprsix T-kIeTOK, a 3aTeM nogaButh aytopeaktusabie CD4+ T-
KJICTKH Yepe3 HUTOTOKCHIHOCTh. CyrecTBytoT obrpe depthl, oomue 1eptbl KIR+CD8+ T-knetok
OT 3J0POBBIX CYOBCKTOB M PA3JIMYHBIX 3a00ICBAHHU, HO CYIICCTBYET TAKXKE [ETCPOrCHHOCTH (T.C.
MOBBIIICHHAS peryiupyemMas nepegada curranos [FN tuma | u rmukonms B kimactepax 2 u 3),
CBSI3aHHAS C PA3IMIHBIMY 32a00ICBAHISMHU HIH METOAMH JICUCHIL

ObcyxacHue

[00218] 3meck mbl xapaktepmsyeM KIR+CD8+ T-kneTknm kak HOBOE PEryIITOPHOC
noaMHOkecTBO CD8+ T-xnetok y mroaei, kotoprie moaasusroT matorenHbie CD4+ T-xnmetkwy,
BO3HUKAIOLINE B PE3YJIbTATC CAMOPCAKTHBHOCTH NPH ayTOMMMYHHBIX PAacCTPOWCTBAX WU
MCPEKPECTHOM PEaKTHBHOCTH K AayTOAHTHUICHAM NPU HH(CKIMOHHBIX 3a00JICBAHUAX depes
murorokcuaHocTh (puc. 20f). [logo6uo mepdopun- wmu Fas/FasL-zaBucumomy mogaBicHUrO
camopeaktuBHbIXx CD4+ T-wmetox wmbimpaeiME  Ly49+CD8+ T-knetkamu, YeloOBEYECKHE
KIR+CD8+ T-knetku Harenenel Ha matoreHHbie CD4+ T-xiaeTku 4epe3 MX LUTOIUTHYCCKYIO
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aKTUBHOCTb, TMOCKONbKY pacmupeHHbie KIR+CD8+ T-xnmeTkn 3HAYMTETBHO TOBBIIATA
LUTOTOKCHYCCKHUE MOJICKYJIBI M YBEIWYUBAIN arnonto3 B riuaguH-crieipduaeckux CD4+ T-
kietkax Habmogancs B npucytcTeud KIR+CD8+ T-knetox. MbI wacTo HabmMI0Aa M NOBBIIICHHYIO
gactory KIR+CD8+ T-knetok B KpOBH, a TaKKE B BOCHAJICHHBIX TKAHAX IALUCHTOB C
ayTOMMMVHHBIM 3a00JI€BaHMEM, M JTO TOJOKUTEIBHO KOPPENIHPYET C IOTCHLHAIBHO
aytopeaktuBHbiMH CD4+ T-knetkamu ¢ peakuM ()CHOTHIIOM, VHHKANTbHBIM U TIHAHH-
cnemrueckux kietok m3 CeD B cayuae CKB. 310 pacmmpenne KIR + CD8 + T-knetok,
KOPPEIHPYIOIIEe € YaCTOTOM 3THX ayTOMMMYHHBIX PEaKIM, MOXKET JEHCTBOBATh KaK MEXaHHU3M
OTpHLATEIbHOM OOpaTHOM CBA3M I YAYYIICHHS I[IATOTCHE3a IIyTeM  YHHUYTOXKCHHUS
ayTOPCaKTHUBHBIX T-KJICTOK.

[00219] [oseimennsie KIR+CD8+ T-knetku BMecte ¢ CD4+ T-kiaeTkamu ¢ TeM ke (JCHOTHTIOM,
yr0 W rauaguH-creipduaeckne wietku B CeD, koTtopeie MOryT mpeacTaBIsATE COOOM
CaMOPCAKTHBHBIC KIIOHBI, KOTOPHIE MEPEKPECTHO PEarHpyIoOT ¢ MATOTeHaMH, OblIH OOHAPYKEHBI Y
namueHToB ¢ COVID-19 1 6butn cBSI3aHBEI ¢ ayTOMMMYHHBIME OcnoxxHeHIIMH. [ToaToMy ocHOBHas
pomb T-knetok KIR+CD8+ moxkeT 3akmodaTbCsi B KOHTPOJE CAMOPEAKTHBHBIX |-KIICTOK,
BO3HHKAMOLIMX B X0¢ HH(CKLIHOHHOTO 3a00I¢BaHNs, BCICACTBHIE UX NEPECKPECTHON PEAKTHBHOCTH
HAa AHTHICHBL, 3KCIPECCHPYCMBIC KOHKPETHBIM IATOTCHOM. OTO MO3BOMWIO OBl OpraHu3My
HOAACPKUBATh KAaK MOXHO Oojiee MONHBIM penepryap mnepudepudeckux T-KIeTOK, YTOObI
3aIUTUTh C€0sl OT MOTCHIMAIBHON MH(CKIMH MAaTOrCHAMH, HO IPH 3TOM HMMETh BO3MOYKHOCTB
TOYHO KOHTPOJIMPOBAaTh KJIOHBI T-KIETOK € MEPEKPECTHOM pPEaKTUBHOCTBIO K COOCTBEHHBIM
AHTHUI'CHAM.

[00220] HurepecHo, uto wioHampHO pacimupenHbie 1-kiaetku KIR+CD8+  rtawoke
00HAPYKUBAIOTCA B MEPHU(PESPHICSCKON KPOBH 3I0POBBIX CYOBEKTOB M UMCIOT OOIIMEC CHTHATYPHI
9KCIPECCHU FSHOB C CHTHATYPaMH MAIMEHTOB ¢ ayTOMMMYHHBIMHE 3a00eBanusvu win COVID-19.
OTO yKa3pIBaCT Ha TO, YTO, MO KPaWHEH MEpe, HEKOTOpPBIC T-KJICTKH 3TOrO THIA MOCTOSHHO
AKTHBHBI, XOTS U HC HA OYCHB BHICOKMX YPOBHSX, HaOmoxaeMbixX y marueHToB ¢ COVID-19 win y
HCKOTOPBIX CyOBekTOB ¢ ayroummyHureToM. AxrtuBaimss KIR+CD8+ T-kmetok MoxeT OBITh
CHCLI(PHUCCKUM PETYIIATOPHBIM MEXaHU3MOM JJISI TOAACPKAHKS TIEPUCPHICCKON TONCPAHTHOCTH
Jaxke y sgoposbix moae. Tot ¢daxr, yto perymiropusie T-knetku CD4+ He MOBBILICHBI Y
nampeHToB ¢ COVID-19, yka3siBaeT Ha TO, 4TO HMX POJIb B MEPHPCPUUCCKON TOICPAHTHOCTH
JIOBOJIBHO OTYETIIMBA M, BO3MOKHO, 00Jj1ee obmast, Toraa kak T-kmerku KIR + CD8 + moryT ObITh
0cOOCHHO OPUCHTHPOBAHBI HA MOAICPIKAHUC TOJCPAHTHOCTH BO BPEMsI HH(CKIIM.

[00221] Taxum o6pazom, mer uaeHTHguuupyem KIR + CD8 + T-knetku kak HOBOE
MoAMHOXecTBO uenoseuecknx CD8 + T-knetok, kotopoe crmocoOHO yOWBaTh MaTtorcHHbiC T-
KJICTKH, COXpaHsas NpH 3ToM apyrue, aHamorumddo Ly49 + CD8 + T-xknmerkam y wbmmei. OHu
AKTHBHBI TPH LIHPOKOM CIICKTPE ayTOMMMYHHBIX 3aboneBanunii (Hanpumep, PC, CKB u CEJl), mo
KpafiHeH Mepe, Npu HEKOTOPhIX HMH(CKIHMOHHBIX 3abonesanusx (Hampumep, COVID-19) u B
MCHBIICH CTETICHH Y 30POBBIX B3POCIIBIX. DTOT THII HEPUPCPHICCKON TONEPAHTHOCTH OTAHIACTCS
ot perymatopubix T-kiaetok CD4 + 1, BepOsATHO, AOTONHSACT UX, KOTOPHIC MPEACTABILIOT COOOH
OTACTBHYIO JIUHHIO T-KIETOK W, MO-BHAUMOMY, OOBIMHO HeakTHBHBI y manpeHtoB ¢ COVID-19.
Taxkum o6pazom, T-kmerku KIR+CD8+ 1 onrcaHHbIe 316Ch CBOWCTBA MOJIC3HBI KAK TSI IOHUMAHUS
KIIOYCBOM IUHAMHMKHA B ()CHOMCHE HMMMYHHOH JUCPETY/USIIMHM, TaK M B TCPANCBTHUCCKHX
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NpUIOKEHUAX. Mpl Tarke ormeuaeM yeenmdcHue peakoro ¢enormma CD4+ T-xretok, 4To0
XapaKkTepHO [T ITHAAUH-CIICIM()UYCCKUX KIICTOK, MATOTCHHBIX MPH LEIUAKHH, U MOBBIIICHHOTO
MY APYTHX ayTOUMMYHHBIX 3a00eBanusix y narpieHToB ¢ COVID-19. Basiteie BMECTE, 3TH JaHHBIC
VKa3blBAIOT HA TO, 4TO MHOrHWe mnocneacteusd y mampeHtoB ¢ COVID-19 moryr Hocuth
ayTOMMMYHHBIH XapakTep.

[00222] Yenoseueckue oOpasiipl. B Hamem ncciie10BaHUM IPyIIa NAIMEHTOB ¢ ayTOMMMYHHBIMHU
3a00MCBaHUSIMU COOTBETCTBOBAIA KPHUTCPISIM KIacCH(UKALMK CHCTEMHOH KPAacHOH BOTYAHKU
(CKB)43, uenunakuu (CED)44 umu paccesiuaoro ckieposa (PC) coorsetcteenHo. COOp KpoBH Y
narmenToB ¢ CKB, CED wmm paccesuabiM ckiepo3om Obut oxsaueH [IRB-14734 (baza mannbBIX
HMMYHOJIOTHYECCKHX M peBMaTHuccKux 3aboneBanuii CoH(opackoro yHusepcureTa: M3yueHue
akTHBHOCTH 3aboieBanuii U OGuomapkepos), IRB-20362 (Mzyuenne MonekyaspHBIX (haKTOpOB,
yUacTBYIOIIMX B matorcHese uemuakun) U IRB-8629 (IloHmMaHue MEXaHH3MOB AJICPTHH H
HMMYHOJIOTHYECKOE HccienoBaHue). KpoBb OT 340pOBBIX HCIBITYEMBIX ObLIA 3alpolICHAa B
CroH]opACcKOM LICHTPE KPOBH WM B3ATa Y 3M0POBBIX JOOPOBOIBIEE B cOOTBeTCTBHH ¢ IRB-40146.
VHOMSHYTBIC BBIIIC MPOTOKOJBI ObUTH 0Z00peHBl OTHEIOM COOTBETCTBHS HCCIICAOBAHHSAM
Cmudopackoro yausepcurera. PBMCS 0T mauueHTOB ¢ PacCesSHHBIM CKICPO30M TAKKe OBLTH
nomy4ens! u3 L{entpa paccestaHoro ckieposa Kamudopauiickoro yausepeurera B Can-®paHipcko
(UCSF) B COOTBETCTBHH C MPOTOKOJIOM, OXOOPCHHBIM KOMHUTESTOM TI0 HCCJICIOBAHUSAM UCIOBCKA B
UCSF. NuadopMupoBaHHOE MUCHMEHHOE COTJIACHE OBLIO MOYYCHO OT BCEX YIACTHHKOB.

[00223] PBMCs ObumM BBIACNCHBI M3 KPOBH IYTEM LEHTPU(YTHPOBAHMS I'PAIHCHTA
wiotHocTH (Ficoll-Paque, GE Healthcare). [Tarmentsr ¢ COVID-19 u c¢6op npo6. B vabop Bowmm
Bce B3pocabie ¢ OT-ILP-monoxwurensapiv COVID-19. HudopmupoBanHoe cormacue ObLIO
MOTYYICHO OT KAXKAOTO MALMCHTA WK OT 3aKOHHO YIOJHOMOYCHHOTO IMPCACTABHTEIS MALUCHTA,
CCITM TALHCHT HEC CMOT MPCIOCTABHUTH COITIACHC. YYACTHHKH OBUIM HCKIFOUCHBL, CCIIH OHH
MPUHAMAJIH KaKHAC-TH00 SKCIICPUMCHTAJIBHEIC JICKApCTBA (TO €CTh TE JICKAPCTBA, KOTOPBIC HE ObLTH
0I00pPEHBI PEryHPYIOIIMM OpraHoM s ucrnonb3oBanmst mpu COVID-19). Tsokects 3a0oeBanms
COVID-19 onpeaernsacek Tak, Kak OIMKCAHO B uTeparype. 3abop kposu y maipieuToB ¢ COVID-
19 mokpeiBascs IRB-14734 u NCT04373148. O6padorka HEMK COVID-19 mms mpotousoro
LUTOMETPHICCKOro aHamm3a Obiia oxBaucHa APB-3343-MD0620. Ilpotokomsr IRB u APB,
VIOMSIHY TBIC BBILIS, ObLi 0400peHb OTACIOM MO COOMIOACHHIO MCCIICI0OBATSIIBCKON MPAKTHKH
Crndopackoro yHueepcureTa. KIMHHYCCKHE MCETaJaHHBIC OBIIM IMOJMYYCHBI K3 CHCTCMBI
SJICKTPOHHBIX MCAUIMUHCKHUX KapT CTBH(I)Op,HCKI/IX KIMHHYCCKUX JOaHHbIX B COOTBCTCTBHH C
pa3peLICHHEM VYacTHHKA, a ONPCIACICHHS W JHArHo3bl 3a0O0NCBaHMS HCIONB30BANTUCH B
COOTBETCTBHH ¢ | [puHIMIIaMU BHYTPEHHEH MeTUIMHBI XappucoHa, 20e.

[00224] [IpoTounsrii muTOMECTPHUUYCCKUI aHAMH3. [ OKpammBaHUA HCTIOIB30BATHCH
creayroiue (hIyOpeCUCHTHBIC KOHBIOTHPOBaHHbIC aHTHYeIoBeueckue anTutena: CD8a (RPA-TS),
CD56 (5.1H11), KIR3DL1 (Dx9), KIR2DL2/L3 (Dx27), KIR2DL5 (UP-R1), TIGIT (A15153G),
KLRG1 (SA231A2), CD244 (C1.7), CX3CR1 (2A9-1), CD28 (CD28.2), CD27 (0323), CCR7
(G043H7), T-bet (4B10), Helios (22F6), Granzyme B (QA16A02), Perforin (B-D48), PD-1
(EH12.2H7), CD25 (M-A251), CD39 (A1), CD161 (HP-3G10), CD38 (HIT2), ICOS (C398.4A),
CXCR3 (G025H7), CD45RA (HI100), CD4 (RPA-T4) u CD62L (DREG-56) (6uoneren); CD3
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(UCHT-1), TCRp (IP26) u CD127 (HIL-7R-M21) (BD); KIR2DL1 (xmon#143211) u KIR3DL2
(xmou#539304) (HUOKP). 3amoposkeHHBIC 00pa3iibl KJISTOK Pa3MOPaKUBANH U npoMbiBaiu B 10%
FBS 6enzonazoii (Sigma-Aldrich, 1:10,000) B RPMI. Ilocne nentpudyruposanmst 450 r knetku
obpabatsiBanu pazbasieHabiM OokoM FcR (BD) 1:20 B 6ydepe FACS (0,5% BSA, 2 MM D/ITA
B PBS) B Teuenne 10 MuH ¢ mocneyrOmpM OKpaMBaHUEM AHTUTEIAMH MPOTHB TOBEPXHOCTHBIX
Mosekyn1 (30 mun, 4 °C). /11 BHYTPHUKICTOYHOTO OKpPAIIMBAHUS KICTKH (hUKCHpoBamH MU
NMepMEadUIN3UPOBAIM € TOMOIIBI Oy(epHOro HabOpa BHYTPUKICTOYHOH (ukcaimn u
nepmeabmmzammu  (eBioscience), ¢ mociaeayrOmMM OKPAIIMBAHUEM AHTHTEIAMH IPOTHB
BHYTPUK/IeTOUHbIX aHTUTCHOB (30 MuH, 4 °C). KieTku ObLIH MONMYYCHBI HA IPOTOYHOM LIUTOMETPE
LSR II (BD), u nannbIe Ob1TH MpoaHATH3UPOBAHEI ¢ ucoib3oBanrueM FlowJo X. MepTbie kieTku
ObUTH WCKTIOYCHBI Ha OCHOBE OKpamMBaHHs xu3HecmocoOHoctu kpacutens (LIVE/ DEAD™
Fixable Near-IR Dead Cell Stain, ThermoFisher).

[00225] OyHKIMOHAIPHBIM aHATN3. XHUMOTPHIITHICCKHE TIEPEBAPHUTENH TNIFOTCHA ObLIH
JCaMHUIUPOBAHBl PEKOMOMHAHTHOM YENIOBEYCCKOM TPAHCIVIYTAMHHA30H 2, KaK OIMCAHO paHee.
HBMK 6bum BeLaenens! u3 kposu natpieHToB ¢ HLA-DQ2.5+ CeD Ha 0-it aens. CD8+ T-knetku
ounimamu 13 PBMCs ¢ wucnonszoBannem mukpomapukos CD8 (Miltenyl) B cooTBEeTCTBHH C
HHCTPYKIMSIMH ITPOM3BOIUTEIIS, OKPAIIHBAIK POTOYHBIMHU aHTHTEIaMu, a skusbie CD3 + CD56 -
CD8 + KIR + mmu KIR- T-xnetku ObUTH OTCOPTHPOBAHBI ¢ MOMOIIBIO MPOTOYHOTO LIUTOMETPA
FACSAria Fusion (BD). Orcopruposannbie T-kiaetku KIR+ wmun KIR-CD8+ cTumymuposanu
6ycuramu niporas CD3/CD28 (Gibco) B cootrormennu 1:1 (1 min mapukos Ha 4x104 kiaetkn),
gononseHHbIMU 50 EJl/Mn IL-2 B 96-nmyHOuHBIX miacTuHax B TeueHue 18 wacos. CD8-PBMCs
cTuMysupoBaty 250 MK/ MJT A€aMUIUPOBAHHOTO TTIOTEHA HITH OCTABIISLIN HECTUMYTHPOBAHHBIMU
mpu 3% 105 ~ 1x106/100 mxn Ha xopowo gononaeHHbIEH 50 Ex / Mt [L-2. B kauecTBe nmuraTe1bHOR
cpeapl mcrnosb3oBamu X-VIVO 15 ¢ renramuimaom L-Gln (Lonza), pomonnenusiM  10%
ceiBopoTkoi AB uesoseka (Sigma-Aldrich). Yepes 18 wacos antu-CD3/CD28 mmapuku yaansig u3
CD8+ T-kierox marautoM, a K Kyiabptype CD8-PBMC nobasmsimu T-knetkun KIR+ wmu KIR-CD8+
B cootHoteHnu 1:30. 50 U/mL Wn-2 61 nobasneH B KyabTypsl Ha 3-i aeHe. Kietku cobupanu Ha
6-11 nenp u okparmmsan TerpamepamMu HLA-DQ2.5 10 MKr/mi1, KOMITICKCOBAHHBIMH C YCTHIPHMS
COOTBCTCTBYIOLIMMH 3a00JICBaHUIO K IMMYHOJOMHUHAHTHBIMH SITHUTONAMU [NTHAIUMHOBBIX T-KJIETOK
(DQ2.5-glia-ala, QLQPFPQPELPY; DQ2.5-glia-a2, PQPELPYPQPE; DQ2.5-glia-ol,
QQPFPQPEQPFP; DQ2.5-glia-n2, FPQPEQPFPWQP) B TcucHHe 5 MuH 0IpH KOMHATHOH
TeMIIepaType.

[00226] MarauTHOE oOOOTalcHHE MIAPUKOB TeTpameprnonoxuteapubivu  CD4+  T-
KJICTKaM 1 OCYIIECCTBILIOCH TaK, Kak ormrcaHo panee. Kinetku npomersamu 6ydepom FACS, a 3atem
OKPALIHMBAIN AHTHTEIAMHU HMPOTHB MOBEPXHOCTHEIX MOJIeKya B TeueHue 30 muH npu 4 °C. Ilocne
aByx npombiBok Oydepom FACS 10% xnetok Ovimu 3apesepeupoBansl At anammza FACS, B to
BpeMs kak 90% Obutn momeueHsl aHTH-PE MukpomapukamMy W HOABEPTHYTH OOOTAILCHHUIO
MAarHATHBIM ~ [MAapuKOM  PE-KOHBIOTHPOBAHHBIX — TCTPAMEP-TIOJIOKHUTEIBHEIX — KIETOK  C
ucToNnb3oBaHueM oHOro ctondbima MACS B COOTBETCTBMH C MPOTOKOJIOM IMPOH3BOHTEIIS
(Miltenyi). Knetku Takske O6bu1u coOpaHbl Ha 3-1 AeHD st maMepeHus cesizbiBanust Annexin V (BD)
Ha rivaguH-cricimpuaeckux CD4 + T-knetkax. Bee kineTku ObLIM MOMYYCHBI HA MPOTOYHOM
murometpe LSR II (BD), zakpeiter Ha xwuBbix kietkax CD3 + CD4 + CD8 - TCRap + u
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MPOAHATM3UPOBAHEL C HCIOIB30BaHHEM mporpamMmHoro obecmeueHuss FlowJo X, Yactoty
TETPAMEPIOIOKUTEIBHEIX KICTOK PACCYUTBIBATM IYTEM JCNCHHSA YHCIA MOCTOOOTAICHHBIX
tetpamept CD4+ T-xknmeroxk Ha kommaectBo CD4+ T-kmerok B oOpasue A000OraiieHus,
VMHOXXCHHOM Ha 9 (4T00B! yuecTh TOT (hakT, uTo [U1s1 odorameHus uenois3osamick 90% KiIeTok).

[00227] KomrectBennas omeHka skcmpeccunt reHoB obwemHOoM PHK-seq u anamms
nauHbIX. Maccosoe ceksernpoBanre PHK mposoamnocs Tak, kak onmcaso panee. JKusbie T-kmeTku
KIR+ mmn KIR-CD8+ maccoBo copruposamu HemocpeactseHHo Ha 350 mxa TRIzol (Qiagen) ¢
nomoieio nporouroro muromerpa FACSAria Fusion (BD). O6mas PHK 6br1a mzsneuena us
obpasuos TRIzol ¢ ucnonp3oBaHKMeM pa3aeneHus XI0podopMa M OCAKICHHS H30MPOIAHONA, a
3ateMm Habopa RNAeasy Plus Mini (Qiagen) mnst ounctku. [locne anammsa Ouoanammsaropa 2100
OUOIMOTEKHN CEKBCHUPOBAHM OBLIM HMOATOTOBIICHBI ¢ Hcmonb3oBaHueM RiboGone Mammalian
rRNA Depletion Kit (Clontech) u SMARTer Stranded RNA-seq Kit (Clontech). [Momyuennas
6ubmoreka Oblna cexBeHuposaHa Ha Imardopme HiSeq 4000 (Illumina) B Crandopackom
(D)YHKIMOHATBHOM TI'€HOMHYECKOM LeHTpe. 1 kaxmoro oOpasna B OMOIMOTEKE MAacCOBOTO
cexseHupoBannt PHK u3 cexseHcopa Ob110 mosydeHo 75 mapHBIX CYMTHIBAHUM APl OCHOBAHUH.
MpI BBIPOBHSIH TIOKa3aHHs ¢ dTanoHHbIM reHOMOM uesioseka (NCBI GRCh38) ¢ momommero STAR
v2.7.0e50. KonrdecTBo reHOB OBLIO KOJWYSCTBEHHO ompenencHo u HopMammzoBano (TPM) ¢
nomouipio SalmonS1. JluddepeHimanbHplii aHATH3 SKCIPECCHN TSHOB ONPEACIBUIN ¢ MOMOLIBIO
¢yuximu DESeq B makere DESeq2 R.

[00228] TertoBeie KapThl OBIIM CTCHEPHUPOBAHBI C TMOMOINBIO scaborn.clustermap Ha
python. I'paduxu aHanm3a reHHOH OHTOJIOTMM OBUI CTCHEPHPOBAHBI C MOMOLIBIO makera R
«clusterProfiler». Uto0sl creHeprpoBaTh HAOOPE! ICHOB IS aHAMKM3a O0OTAIICHHUS Ha0Opa I'CHOB
(GSEA), mbr BeiOpanmu 200 my4mmx reHos, peryiaupyembix B T-kimetkax Ly49 + CD8 + mo
cpasaeHmio ¢ Ly49-CD8 + T-knetkamu y mbimeii EAE, u panee cOOOIICHHBIC TCHBI CHTHATYPBI
CD4 + Treg, uaCHTU(HUIIMPOBAHHBIC Y MBILMICH. DTH MBILIHMHBIC [CHBI ObUTH MPCOOPasOBaHBI B
TOMOJIOTHYCCKHE TCHBI Y JTIOJCH U COCTABJICHBI B BHAC HAOOPOB ICHOB IS MOCICAYIOICTO aHAIH3a
GSEA B yenoseueckux KIR+ mpotus KIR-CD8+ T-kietok.

[00229] Anamuz ogHoketounod PHK-cex movek v CHHOBHAJIBbHBIX TKaHCH. Marpuiipt
VHHKAJIBHOTO MOJeKyysipHoro uacHTupukaropa (UMI) kneTok B moukax (KOA NPHCOCIMHCHHUS
SDY997) nmu cuHOBHanbHBIX TKaHeH (kox mpucoeavHenus SDY998), crenepuposanusie CEL-
Seq2, Obum 3arpy:keHbl U3 pernosutopus ImmPort, ¥ mociaeayromuil aHamH3 OBLT BBIMOIHEH C
ucnonb3oBanueM nakera Seurat 3.0. Knetku ¢ Mmenee yem 1000 obHapy:keHHBIX TeHOB, H6oee 5000
OOHAPYKCHHBIX TCHOB WM Oonice 25% MUTOXOHAPUANbHBIX FeHOB OblH oTOporneHsl. CD8+ T-
knetku (3xcmpeccupyromue Tparckpuntet CD3D, CD3E, CD8A u CD8B) u CD4+ T-xnetku
(3xcrpeccupyromnue Tpanckpuntel CD3D, CD3E u CD4) Obutn oTOOpaHsl Al CTAHIAPTHBIX
MOCJICAYIOIUX TPOLEAYP JIOorapuMUUecKOil HOpMalH3aliy, OTOOpa MEPEMECHHBIX TCHOB U
MacIITaOUPOBAHNS TAHHBIX.

[00230] Anammz  ogmoknerounodt PHK-seq OpoHX0anbBEOTAPHBIX HMMMYHHBIX — KIICTOK.
OrdunprpoBanHas marpuia Skcrpeccun ogHOKIeTouHOM PHK-seq uMMyHHBIX KICTOK U3
OPOHX0aTbBEOSIPHOM MPOMBIBOYHOM KUAKOCTH 6 MAIMEHTOB ¢ Tspkejon u 3 ymepennoit COVID-
19 u 3 310pOBBIX KOHTPOJBHBIX IpymI, creHepuposaHHas 10x Genomics36, Obia 3arpykeHa H3



79

CBOJKH 3KCHPECCHH IC¢HOB MO perucTpauronsbiM Homepom GSE145926. CD8 + T-kiaetku Obinu
HUACHTU(HUIMPOBAHEI A7 TOCICAYIOLICTO aHAIM3a C UCTIONb30BaHueM Seurat maket 3.0.

[00231] Anamuz  ommoknetouHort PHK-seq, remepupyemoit 10x  ['eHOMUKOI.
Opnoxnerounsie PHK-cexB T-knetox m3 xpoeu 310poBbIX cyOnekToB (N=10), manueHToB C
paccesHHbIM cKiepo3oM (N=6) u marmerTos ¢ COVID-19 (N=25) u3 MUKpOQTIOUIHOM KareIbHOM
mwiatrpopmer  (10x  Genomics Chromium Single Cell 5' pair-end chemistry) 6bumn
JCMYJIbTHIUICKCHPOBAHbL, BHIPOBHCHBI ¢ 3TanoHHBIM reHomoM GRCh38 wu mpeobpazoBanbl B
MaTpuipl moicueTa reHoB ¢ wucmombzoBanueM CellRanger 3.1.0. Tlocneayrommii anamu3
MPOBOIWICA ¢ Hcmoib3oBaHHeM maketa Seurat 3.0. Knerku ¢ menee wem 800 oOHapykeHHBIMU
reHamu, Oonee 3000 oOHapy:keHHBIX reHOB Wimu Oonee 10% MHUTOXOHAPHATBHBIX T€HOB ObLITH
orOpomensl. CD8+ T-knetku (3xcnpeccupyromue CD8A u CD8B, vo He Tpanckpuntst TRDC) ot
KaXKIOTO duesoBeKa OblIM OTOOpaHbl U1 JaJbHEHIIEro aHamusa. UtoObl caenaTh TOACUETHI
COMOCTAaBUMBIMU MEXIy KIETKaMH, KOJIMYECTBO TE€HOB OblI0 HopMmanmsosaHo mo 10 000
CUMTBIBAHMH Ha KICTKY, a 3ateM mpeo0pa3oBaHO B KypHal Msel wuaeHTH(HIMPOBAIN
BBICOKOBAapHaOEIbHBIC TCHBI IS KXKAOTO YEJIOBEKA, a 3aTeM HHTCTPUPOBAIIN JAHHBIC YKCIIPECCUU
ICHOB OT BCEX JIOJACH, HCIONB3YSl aarOpUT™M OOHAPYXKEHHs SIKOpsi MHTerpammu Seurat. Mbr
BBIIIOMHWIN ~ yMEHbIIcHHE pasMepHocTd PCA  Ha  HHTCrpHUPOBAHHBIX JAaHHBIX, 3aTEM
KJIACTEPU30BAIN SYEHKH C TOMOIIBIO anroputMa JlyBeHa 1 BU3yalIn3HpOBAIN JAHHBIE C IOMOIIBIO
UMAP. M1 naeHTH()UIHPOBAIN KAHOHHIECKHIE T'¢HbI MAPKEPOB KICTOYHOTO THIIA, KOTOPBIC OBLITN
COXPAHCHBI B PA3HBIX YCIOBHSX, HCIOJB3Ys TecT Wilcoxon rank-sum, peann3oBaHHBIH B (DYHKLIUH
«FindConservedMarkers» makera Seurat.

[00232] KonmectBeHHas orienka skcnpeccnu rena oxHokiaerouHoi PHK-seq ¢ momorpro
Smart-seq2 u anaams ganseix. OxHoknetounsiii PHK-seq kposu KIR+ CD8+ T-knmetok (GKuBBIC
CD3 + CD56-CD8 + TCRop + KIR+ kaeTku) ObLI BBITOHEH C HCTIOIB30BaHHEM MPOTOKO/Ia Smart-
seq2 ¢ HekoropbiMu MomupukarmsiMud0,53. Kopoue roBOpsi, OTACIABHBIC KICTKH ObLIH
OTCOPTHPOBAHBI HA 96-JIYHOUHEBIC TUIACTHHEL, COACPIKAIIUC 5 MKJI TU3UCHOTO Oy(epa (MHruduTop
PHKAGz#1 0,8 EJl/mxi (Clontech), ~5000 monexyn ERCC (Koncopimym BHerHero koutposst PHK),
Bemieck PHK (Ambion), 0,08% BioUltra Triton X-100 (Sigma-Aldrich), 2 MM omuro-dT30VN
(Integrated DNA Technologies, 5-AAGCAGTGGTATCAACGCAGAGTACT30VN-3"), 2 mM
Qiagen dNTP mix) B kaxaoi cksaxkuHe. Cpasy MoClic COPTHPOBKH IUIACTHUHBI 3aICYaTHIBAIN
AIIOMHUHHCBBIM YIUIOTHEHHEM (AXygen), LCHTPU(YTHPOBAIN, 3aMOPAKHBAIN HA CYXOM JIbAY H
3arem xpanwmm npu -80 °C. Tlepen oOpaTHOM TPAHCKPUITIHESH IIACTHHBI PA3MOPAKUBAITH HA JIhIY
u musupoBajm npH 72 °C B TeucHue 3 MUH. 5 MKJI PEaKIHOHHOM cMecH, coaeprkaineii 10 MM DTT,
2 MxM TSO (Exigon, 5-AAGCAGTGGTATCAACGCAGAGTGAATrGrGrG-3"), 20 U/uL
SMARTScribe Reverse Transcriptase (Takara), 2 U/ul. Uaruturop PHKA3BI (Clontech) u 2x B
KQXKIVIO CKBaXKHHY A00aBIsUH Oy (hep NepBOii HUTH U POBO MM OOPATHYIO TPAHCKPHIILHUEO Iy TEM
nHKyOarmu ckBaxkuH Ha TepMmorwkiepe (Eppendorf) mpu 42 °C B teuenne 90 mun, 10 mukios mpu
50 °C B Teuenue 2 muH, 42 °C B TeueHue 2 MUH U pekparnactcs HarpesanveM mpu 70 °C B TeueHue
15 mun. Bnocneacternu B kaxayio ckpaxuHy godasmuma 15 M [THP-cmecu, comeprkarmeit 1,67
KAPA HiFi HotStart ReadyMix (Kapa Biosystems, KK2602) u 0,17 mxM IS PCR mnpativep (IDT,
5-AAGCAGTGGTATCAACGCAGAGT-3') u cuHTE3 BTOPOI LICTIH BBITIOTHSIH HA TCPMOLUKIICPS
(Ommienmopd) ¢ ucnons3oBanueM cieayromiei mporpaMmsr; 1) 98 °C B Teuenue 3 muH, 2) 22 1ukia
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98 °C B eucnue 20 ¢, 67 °C B Teuenue 15 ¢ u 72 °C B teucnue 6 muH u 3) 72 °C B TCUCHHE 5 MUH.
1 mxa mpoaykroB k/IHK ncnone3oBamu ang peaxmmu TCR PCR. Ocranpapie 24 MK OPOAYKTOB
k/IHK noasepramu ounctke Oycunamu AMPure XP (Beckman Coulter) Ha aBTOMaTH3UpOBaHHOM
paboucii cranimu Biomek FXP (Beckman Coulter): 15,6 mxn Oycurn Ampure XP (0,65%)
J00aBILIIM K KOXKAOMY 00pasily W CMEIIHBAIH IyTEM IMUICTKH BBEPX U BHU3 TPUALIATE Pa3; CMECh
MHKYOMpOBaJIM TP KOMHATHOHM TeMrepartype B TeueHume 5 mmuH, 4toObl JIHK cBaseiBamace ¢
HIapUKaMU; 3aTeM 96-TyHOUHYIO IIACTHHY TOMEINAIN Ha MATHUT Ha 5 MHH, U KHAKOCTD YAAJUIH,
MOKa 00pa3Lbl HAXOAUINUCH Ha MarHuTe, mapuku npomeisamu 180 M 80% (06./00.) pacTBOpoM
3TaHOJA ABAXKIBI U CYIIIIHM Ha BO3AYXE HA MarHUTE B TeueHHe 6 MUH; B xaxxayro nyHKy nobaBmsum
25 MKJ BOJBI, CMEHIMBATIH IyTeM IHIICTKH BBEPX M BHHU3 JAECATh pa3, U HMHKyOHPOBAIH IpPH
KOMHATHOH TeMIiepaType B TCUCHHEC 3 MHH, IUIACTHHY IOMEINATd HAa MarHUT HA 3 MHH U
MIEPEeHOCWIHN CYIICPHATAHTHl HA HOBYIO 96-IyHOUHYIO IUIaCTHHY, HAKOHEL, 2 MK CYIIEpHAaTaHTOB
OBLITH TOABEPTHYTHI KOHTPOJIO KAa4eCTBA C HCIONB30BAaHHMEM KAaIIUULIPHOTO 3ieKTpodopesa Ha
anammsarope (parmenroB (Agilent Technologies) CmHpopackoi ycTaHOBKOH OCIKOB U
HYKJICHHOBBIX KHCJIOT.

[00233] k/JIHK B 96-1yHOUHBIX mIacTHHAX nepeHocuny B 384-myHouHbIe Iu1acTHHBEI Low
Volume Serial Dil. (LVSD) (TTP Labtech) u paz6asstiu 10 0,16 Hr/MKII ¢ TOMOIIBEO KHIKOCTHOTO
obpaboranka Mosquito X1 (TTP Labtech). bubGnvorexn cexsenupoBanus I[llumina 6buti
MOATOTOBJICHBI, KaK OTMCAHO BHILIE 54, ¢ MCTIOIB30BAHHUCM JKHAKOCTHOTO 00paboTarka Mosquito
HTS (TTP Labtech). Bxparne, tarmenramo nposomqwm Ha 0,4 mxn asyxuenodeunor x/IHK ¢
ucnop3oBaHueM Habopa gt noarotosku 6ubmmoteku JIHK Nextera XT (Illumina, FC-131-1096).
Kaxxayro mynky cmerumsanu ¢ 0,8 mxi rarmenTampionsasim 6ydepom THK Nextera (Illumina) u 0,4
Mk Amplicon Tagment Mix (Illumina), 3atem waKyOuposanu mpu 55 °C B Teuenue 10 muH.
Peaxumro ocranasnusamu godasnearneM 0,4 Mxi1 HelTpamusyromiero 6ydepa rarmenta ([llumina) u
neHTpu(YrupoBaHHEM Mpu  KoMHaTHOW Temmeparype npua 3000 r B TeucHMe 5 MuH.
Wunexcupopanme peakipii [P mposogmmu mytem gobasnenusa 0,8 MKI TpeaBapUTEIBHO
cMmemaHHeIx S MKM 15 1 17 yHUKanpHBIX JByXUHACKcupyromux npaivepos (IDT, HacTpoeHHSBIH) 1
1,2 mxa cmecu Nextera NPM (Illumina). [MP-ammmudukaimro mpoBogumm Ha ceHCOpHOM ™
tepmormkiepe C1000 ¢ 384-nyHouHbiM peakimoHHbIM MoayieM (Bio-rad) ¢ ucnombzoBanmeM
crenyromed mporpammsl: 1) 72 °C B Teuenue 3 muH, 2) 95 °C B teuenue 30 ¢, 3) 12 mukios 95 °C
B Teucnue 10 ¢, 55 °C B teuenue 30 ¢ u 72 °C B teuenue 1 mun u 4) 72 °C B teucHue 5 mun. [Tocme
MOJATOTOBKHA OHOIMOTEKH KOMOALBI KAKIOH OHONMHOTCYHOM IUTACTHHBI OBLIM OOBEIUHCHBI C
MOMOIIBIO  KUAKOCTHOTO oOpadorunka Mosquito HTS (TTP labtech). 3a o6wveauncHueM
MOCJICAOBANN ABE OYUCTKHU ¢ uctob3oanueM 0,65x u 1x 6ycur AMPure XP (Beckman Coulter)
cooTBeTcTBeHHO. KawecTBo OMOIMOTCKH oOleHHBaNOCh OrnoaHamm3atopoM Agilent 2100 u
HOpMamr3oBanock 10 5 HM. bubnmotexn ObUIM CEKBEHHPOBAHBI B CHCTEME CEKBSHHMPOBAHUA
Hiseq4000 (Illumina) B CtoHdopackom (YHKIHOHATEHOM T'SHOMHYECKOM ILICHTPE, MOIyYast
napubic aTeHN 150 6uT B ceKyHAY.
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[00234] Stanford Functional Genomics Facility ussnekan u reaepuposan daitist FASTQ
JUTL KKAOU SYCHKH, OTIMYAOIIMCCS] VHUKATPHBIMU IBOHHBIMU aganTepamMu nHaekca. [lokazanma
6611 BeIpoBHEHHB! 10 reHoMy GRCh38 ¢ momompro STAR v2.6.1d. O6unue TpaHCKpUnTOB OBLIO
KOJIMYECTBCHHO ompeaeicHo ¢ momoinsro HTSeq v0.5.4p5.

[00235] CranmaptHeie Tpoueaypel (pumpTpanum, IorapuMHICCKOH HOPMAIH3ALHH,
oT00Opa MEPEMEHHBIX TCHOB, YMCHBIICHUS PAa3MEPHOCTH U KIACTCPH3AILMU OBUTH BBIMIOTHCHEI C
ucnonb3oBanueM nakera Seurat 3.0. Kopoue rosops, kiaetku ¢ meree ueM 800 oOHapy:KeHHBIMHU
reHamu, Oonee 5000 oOHapy:keHHBIX TeHOB WiH Oonee 15% MUTOXOHAPHATBHBIX T€HOB ObLITH
otrOpormeHbl. UTOOBI CACTaTh KOMHYECTBO COMOCTABHMBIM MEXKIY KJICTKAMH, KOJHMYCCTBO I'CHOB
65110 HOpMam3osaHo 10 10 000 cuuTeIBaHMI Ha KJIETKY, a 3aTeM Ipeobpa3osaHo B xkypHaL [locie
yMeHbIIeHus pazmMepHocTy PCA knneTku ObIH CrpyIIIHPOBaHbI ¢ IOMOIIBIO anropurMa JlyseHa u
BU3VAIM3UpOBaHel ¢ wucnonb3oBanneM UMAP. Anamm3 auddepeHnmanbHEIX — BBIPAXKCHUH
MPOBOAWICS C HCIOAb30BaHMEM Tecta Wilcoxon rank-sum, peanm3oBaHHOTO B (PYHKIHMH
'FindAllMarkers' makera Seurat. 3HauuTenbHO JUQPESPSHLHATBHO FKCIPSCCUPOBAHHBIC TCHBI OBLTH
OIIpeeICHbI KaK TeHbI C M3MEHEHHEeM Jorapudmudgeckoi cxnagky > 0,5 U CKOPPeKTHPOBAHHBIM
Bondepponu p-3naucHHEM
<0,05.

[00236] Omnoxnerounsiii TCR-seq. TCR-seq ObLT BBIMIONTHECH C UCIIONB30BAHHEM HAIICTO
paHee pa3pabOTAaHHOTO METOJAA OJHOKICTOYHOro mapHoro cexsenuposanusi TCR ¢ HexoTopsiMu
moaupukaupsMu. Bxparie, 1 nepsoit peakumn TCR 1 mxn mpoaykros k/JHK Smart-seq2 Gbin
npexsapureipHo  oboramen JIHK-mommmepasoit HotStarTaq (Qiagen) ¢ ucmone3oBaHHEM
myabTarmiekcHo# [P ¢ veckonpkumu nparivepamu o6actu Vo u VP, npaiivepamu o6mactu Ca
u CP. Tlepsas [TLP-peaxuust B 25 UMKIIOB MPOBOAMIACH B COOTBSTCTBHUH C HHCTPYKLIMSIMH 3aBOJA-
M3TOTOBUTEIS C HCIIOIb30BAHKMEM ClIeyIOMmpX yeaoBui mukia: 95 °C 15 mun; 94 °C 30 ¢, 62 °C 1
muH, 72 °C 1 mun x 25 muknos; 72 °C 10 mun; 4 °C. Hdanee 1 MK aTMKBOTY MEPBOM PEaKIMH
WCTIONB30BaTH B KadecTBe madmona qma ropod [IHP 12 mxa ¢ umcmomszoBammem JIHK-
nonumepasel HotStarTaq (Qiagen) ¢ HECKOIBPKUMU BHYTPEHHE BIOKeHHBIMHE mpaiivepamu TCRV,
TCRVP, TCRCo u CP. Ycaosus e3apt Ha Benocuneae obuti: 95 °C 15 mun; 94 °C 30 ¢, 64 °C 1
muH, 72 °C 1 mun x 25 makios; 72 °C 7 mun; 4 °C. 1 Mk anuksoTta Broporo npoaykra [1L[P Geuta
HCTIONIb30BaHA B KauecTse madinoHa A Tpetbeit 20-mx [T P-peakiiu, koTopas BKIFOYaeT IITPHX-
KOJIbI ¥ [TO3BOJISICT CEKBeHUPOBaTh Ha ruiardopme [llumina MiSeq. i TpeThel U 3aKFOUUTE TEHOM
peakuun [1P nmns cexsenmpoBanmst TCR ammmdukampro mposomumu JHK-nomuvepasoit
HotStarTaq B Teuenne 36 LMKIOB C HCMOIB30BaHUEM S'-mtpuxkoupyromero mpaimepa (0,05
MKM), coaepskarero ooy 23-6a30ByI0 MOCICAOBATEIBPHOCTh U 3'-0apKOAUPYIOIHE MpaiMep
(0,05 MxM), coaepsKalimii MOCICI0BATSIBHOCTE TPSTHETO BHYTPEHHE BJIOKeHHOTO mpatimepa Ca
w/umu CP, u npatimepos [llumina Paired-End. Ycnosust e3apt Ha Benocurneae obuti: 95 °C 15 muH;
94 °C 30 ¢, 66 °C 30 ¢, 72 °C 1 mun x 36 wuxnos; 72 °C 10 mun; 4 °C. Ilpoaykrser I1L[P
KOMOHWHHPOBAIH B PaBHOW MPOMOPLIMH 1O 00BeMY, MPOBOAWTH Ha 1,2% arapo3HoM rene, a moiaocy
ot 350 no 380 6m mccekamy M OYHINAIH TEIICM ¢ HCTIONBb30BAaHUECM Habopa M SKCTPAKIHH TCIIT
QIAquick (Qiagen). 3aTem 3TOT OYHINCHHBIA TPOAYKT ObLI CCKBCHUPOBaH Ha miatdopme Miseq
(Illumina), momywast 2x 250 GuT B CCKYHAY.

[00237] Anammz mponmudeparmu kietok uckyctBeHHO . CD8+ T-xnetkn oumimanu w3
MIIK 310pOBEIX AOHOPOB ¢ WcmoOdb30BaHHEM Mukpomapuko CD8 (Miltenyil) mo wHCTpYyKIMH
MPOU3BOAMUTEIIS, OKPAIIMBATH MPOTOYHBIMEU aHTHTeIamMH, a skuBbie CD3+CD56-CD8+KIR+ mnu
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KIR-T xrmetkm coptupoBamu ¢ momompo npotouHoro rwromerpa FACSAria Fusion (BD).
Orcoptuposannsie T-knetkn KIR+ nmu KIR-CD8+ ctimymuposamu 6ycuramu npotus CD3/CD28
(Gibco) B coornomenuu 1:1 (1 mxit mapukos Ha 4% 104 knetku), gonoaaeHapivu 50 EJI/mm [L-2 B
96-nynounerx mnactiHax B TeueHue 18 wacos. CD8-BBMC 6pumn momeuens! CellTrace Violet
(CTV, ThermoFisher) B cootBercTBHM ¢ HMHCTpyKuued mpomspoautersl. | Mmxr/min anta-CD3
(UCHT-1) noxpsiBamu Ha 96-nyHounoi mnactuse B 50 M PBS Ha ckpaxxuny mpu 4 °C B TeucHue
Houn. [locne ymanemmst antH-CD3/CD28 wmukpomapukos, KIR+ um KIR-CD8+ T-knetku
cvemmBamy ¢ MedeHsiMu CTV CD8-PBMCs B coornomenun 1:30 m kyiasruBupoBamu B 96-
JIYHOYHOM IIACTHHE, MPeABAPUTEIbHO MOKPrITON 1 Mrr/mia antu-CD3. Uepes 4 unu 6 aHeH KiIeTKH
cobupanmu u anamusupoBaau pasOasieHue CTV B CD4+ T-knetkax METOOOM MPOTOYHOU
LUTOMETPHU.

[00238] Cratuctrveckuii aHanm3. HUKaKuX KOHKPETHBIX CTaTHCTHICCKHUX METOIOB IS
HpeIoTpeAceHs pa3Mepa BHIOOPKH HE HCIIOIB30BATIOCh. Bce pe3ynbTaThl HPEACTaBICHBI Kak
cpearsst £ SEM. Brio nmpoaHann3upoBaHO 3HAUEHHE PA3HHULIBI MEXKAY TPYIIIAMH, KaK ONKCAHO B
pucynke nerenapl. Kosddumenrs: xoppemiimu [TupcoHa ¢ JByXXBOCTBIMH 3Ha4CHHMAMH P Obln
OTIPCACIICHBI B KOPPE/ILIMOHHOM aHaimm3e. 3HadeHus P < 0,05 ObLmv mMpu3HAHBI CTaTHCTHICCKH
3HAUUMBIMH. Bce craTHCTHUecKHMe aHaiM3bl IPOBOJWINCH C  HCIOJIB30BAHHEM BEPCHH
nporpammHoro obecnieuerus GraphPad Prism.

[00239] Kaxxmas myOnukanust, nutupyeMas B HACTOSIICH CHCIM(HUKAIMK, HACTOSIINM
BKJIFOYACTCS ITyTEM CChIIKH B TIOTHOM 00BEME IS BCEX LIENCH.
[00240] Crexyer mOHHMATh, YTO AAHHOC H300PETCHHC HEC OTPAHMYHMBACTCS KOHKPCTHOM

METOJONOTHEH, MPOTOKONAMH, KICTOYHBIMM JIMHHSMH, BHAAMH WIH POJAMH JKUBOTHBIX H
OIMMCAHHBIMHU PEAreHTaMHM, KaK TAKOBBIC MOTYT BapbHPOBaThCs. ClEayeT TAaKKe MOHMMATh, YTO
TCPMHUHOJIOTHSI, MCTIOIb3yeMasi B HACTOSIIECM JOKYMCHTE, MPCIHA3HAYCHA TOJIBKO ISl OMHUCAHUS
KOHKPCTHBIX BAPHAHTOB OCYLICCTBIICHUS M HC MPSAHA3HAYCHA I OrPaHUYCHHS OOBeMa
HACTOSIUCTO H30OPSTCHUS, KOTOPBIH Oy ST OrPaHIYCH TOIBKO MPHIAracMbIMHU Iy HKTaMH (DOPMYJIbI
M300peTeHIS.

[00241] Hcnomsayemsie 3aech hopmser eauacTBeHHOrO yrcia "a", "and" u "the" BKIFOUArOT CCBLTKH
HAa MHOYKCCTBCHHOC YFHICJIO, €CIIH KOHTCKCT SIBHO HE JAMKTYCT WHOC. Takum 0OpasoM, Hampumep,
CCBUIKA Ha "KJICTKY" BKIIFOYACT MHOXCCTBO TAaKHMX KJICTOK, a CCBUIKA HAa "KyNbTypy" BKIIOYACT
CCBUIKY Ha OAHY HIH 0O0Jice KYJbTYP M MX HKBHBAJICHTOB, H3BECTHBIX CIICLIMATHACTAM B JaHHON
obnacTy, ¥ TaK Janee. Bce TeXHHIECKUE U HAYyIHBIC TCPMUHBI, HCTIONB3YEMBIC 316Ch, HMCIOT TO JKC
3HAYCHHE, KOTOPOC OOBIYHO MOHMUMACTCS TSI OOBIYHOTO CICLHAIMCTa B OOMACTH TSXHHKH, K
KOTOPOU OTHOCHTCS JaHHOC N300PETCHHE, SCITH YCTKO HE YKa3aHO UHOC.
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dopmyna nsobpereHus

1. MUzomuposannas nonyssaimsa CD8" KIR' perynaroprsix T-KI€TOK 9€10BEKa, KOTOPBIE H30MPATEIbHO
noaaBysoT akTUBHOCTh CD4" T-KJIETOK, pearupyromux Ha MHALMMPYIOLINM aHTUTEH;, HO CAMHU HE

AKTUBUPYIOTCA HHUHUHUPYIOINIUM AHTUTCHOM.

2. lonymamust peryasaTopHbIX T-KJIeTOK 1o 11. 1, B KOTOPO# KJIETKH 3KCIIPECCUPYIOT OAMH WM Oonee U3
KIR2DL2, KIR2DL3 u KIR3DL1.

3. Ilonymsamms peryasaropaex T-kneTok mo 1.1 wmy 1.2, copmyTHpoBaHHast B TSPATICBTHICCKU
3()(pCKTHBHOM ¢TUHIUTHOH J03€.

4. TTomyasups peryIsTopHbIX T-KIeTOK 1o obomy u3 myHKToB 1-3, B koTopom CD8+KIR+
YEJIOBEUECKUE T-KIETKH-CYIPECCOPBI PA3MHOXKAIOTCS B €CTCCTBEHHBIX YCIOBHSX B OTBET HA
MMMYHH3ALHIO HHULIMUPYIOIIUAM aHTHTCHOM.

5. Ilonymsmwst peryasaropaeix T-kneTok o 1.4, B koTopoi T-ki1eTku oGoraieHs! u3 00pasia,
HOJIYYCHHOTO OT WHIMBHIYYMa MOC/IC UIMMYHH3ALIHH.

6. [onymsaiws peryTopHsIX T-KIETOK 10 1.5, B KOTOPOH 00pa3LioM sIBIISeTCs Nepr()epHIeckas KPoBb,
JUKBOP, CHHOBHAJTBHAS KUIKOCTh, 00pa3el] i OHOICHU.

7. Honymimwsa perymaropabix T-kneTok 1o 1.5, B KoTopoit oOpazert momy4datot geped 10-20 gHeit nocne
UMM YHU3ALUH.

8. Tlomymarms perysiTopHeIX T-KIETOK 1O 11.5, B KOTOPOH oOpaser] moay4aroT depe3 14-16 gueit mocne
UMM YHU3ALUH.

9. Iomymamwa peryaaTopHbIX T-KIeToK 1o 1.3, B KOTOPOIH HHULIMHMPYIOIINI aHTHT'€H UCTIONB3YIOT UL
CTaJU¥ UIMMYHH3ALHH.

10. IMomymamus peryaaTopHBIX T-KIETOK Mo M000oMy U3 ILIL 1-9, B KOTOPOM MHHUIMHPYIOLIMN aHTUTCH
SIBIIICTCS Ay TOAHTUTCHOM.

11. Monynamus peryasaropHbIX T-ki1eTok 1o mobdomy u3 nyHKToB 1-10, B koTOpoM perysaropaere T-
KJIETKH 00orarmeHs! 13 06pasia, MoJyIeHHOTO OT HHANBH/YYMa MOCJIE BCTIBIIIKH ay TOMMMYHHOTO
3a001eBaHUsL

12. Monyasuus peryastopabix T-kaeTok o 1. 11, B KoTopoit 00pa3tioM SBIISCTCS epUepUIccKast
KPOBb, JTUKBOP, CHHOBHATBHAS XKHIKOCTh, 00pazeH A1l Ononcnu
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13. IMomymamus perysropHeIX T-ki1eTok o 1. 11, B kotopoit o6paser noayqaroT gepes 10-20 aaeit
NOCJIC IMMYHHOM BCIIBILIKH.

14. IMonymamus perysropHbIX T-ki1eTok o mobomy u3 i 1-10, B xoTopom perynsaropasie T-kiaeTku
oborareHsl u3 00pasLa, MOIyYSHHOTO OT UHAMBUAYYMA IIOCIIE 3aPaXKECHH.

15. Ionynsups perymsTopHeix T-k1eTok o 1. 14, B koTopoit na(ekuuei spisercsa uapexunst SARS-
CoV-2.

16. IMonyauus peryaaTopHbIX T-KIETOK 10 I1.8, B KOTOPOH I CTaJHUH UIMMYHHU3ALMH UCTIONB3YIOT
AHTUTCH, OTIMYHBIM OT ayTOAHTUTCHA.

17. Iomymsamust perysITopHeIX T-KIeTok 1o 11 16, B KoTopoi perymsiTopHble T-KIeTKH MOAN(MITIPOBAHEI
quist sxcrpeccun TCR, ormasoro ot vatrsHoro TCR.

18. IMonymsauus peryasropHbx T-kaeTok mo modomy u3 . 1-17, B KOTOPOIi BBIACICHHAS IO SIS
oboramneHa ah) puraBM 0TOOpOM st CD8 1 marHbupyromero 6emxa KIR.

19. IMonmymsamust perysitopabix T-ki1eTok no 11. 18, B koTopoi narudupyromuii 6enox KIR npeacrasmser
co6oii oguH wm 6oree n3 KIR2DL2, KIR2DL3 u KIR3DLI.

20. Tlomystims peryasaTopHbIX T-kieTok mo modomy u3 m.m4-19, B KOTOPOM MOy JIALHS KICTOK
paciIipeHa in vitro.

2 1. Tlonymstims peryasaTopHbIX T-KIETOK 10 I1. 1, B KOTOpO# M30IMpOBaHHAS MOy LIS TCHEPUPYCTCS
MyTEM KOHTAKTa C IMMYHOTCHOM in Vitro.

22. lonmynsmmsa perynaTopHeIX T-kneTok mo m.2 1, B KOTOpPOil IMMYHOTEH MPEACTaBIIET COO0H
PETYISATOPHBIN NIETITH,

23. Tlonymsms peryasaTopHbIX T-KIeTok mo mobomy u3 1.1 1-22, B KOTOPOM KJICTKH OTPAHHICHBI
arrureHoM MHC knacca 1.

24, Tlonysims peryasITopHbIX T-KieTok mo mobomy u3 1.1 1-23, B KOTOPOU KICTKH OTPAHUICHEI
aaturenom MHC kmacca I, acconMupoBaHHBIM C ayTOMMMYHHBIM 3a00/ICBAHHEM.

25. Monymsiimst perynstopubix T-knetok mo 1. 1-19, B koTopoit kiaeTku orpannycHsl antureaom MHC
knacca I, ormraaeiM ot MHC, acconmupoBaHHOTO ¢ ay TOMMMYHHBIM 3a00JIC BAHHCM.

26. Tlonymsms peryasaTopHbiX T-kimeTok 1o 1. 1, B koTopoit T-KIeTKH pazMHOMKAOTCS B CCTCCTBCHHBIX
VCJIOBHAX TIOCIC IMMYHH3ALNH PETYIATOPHBIM TICTITHIOM.
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27. Cioco0 yBeMUUCHHS Y MHANBHAYYMA B €CTCCTBCHHBIX yeaoBmsix nomnymstuuu CD8+ KIR(*)+
YENOBEUCCKUX T-KICTOK-CYIIPECCOPOB, KOTOPBIC H30MUPATSIbHO MOAAB/LIFOT aKTUBHOCTE CD4+ T-kneTok,
YYBCTBHUTE/IbHBIX K AHTUTCHY-MUIIICHH;, HO CAMU M0 ¢€0¢ HE aKTHBUPYIOTCSI aHTUTCHOM-MHUIICHBIO,
CHoco0, BKITIOYAROIIHIL

MMMYHH3ALHUS MHAUBUAYYMA PETYIISTOPHBIM MICTITHIOM.

28. Criocod momydeHUs HOMYJBILHNA PETYISITOPHBIX T-KIICTOK, CIIOCO0, BKIFOYAOINHII 000TaCHHE OT
WHAUBUAYYMA IS TIOMYJLILUN KJICTOK 10 JEoOoMy 13 1m.4-27.

29. Crocob cKkpUHUHTA HOMYJBILUK PETYITOPHBIX T-K1eTok no moboMy 13 mi4-26 Ha aHTUTCHHYIO
cHeLM(pUIHOCTD, CrI0CO0, BKITIOY IO

skcmpeccupyomue peuentopsl T-kietok (TCR) perynasropubix T-k1eTOK B BUAE paCTBOPUMOrO
MyJIbTHMEPa; KOHTAKTUPOBAHKE C PACTBOPUMBIM MYJIbTUMEPOM B aHATH3E CBA3BIBAHMS ¢ OUOIMOTEKOMH
pazHooOpazubix nentuaos B koutekere MHC u Bei6op MHC-nientiaa, KOTOpBIH CBSI3BIBACTCS C
peuenropoM T-KeTOK; MPOBEACHNE HECKOJIBKUX PayHAOB 0TOOpA; U ONPEeACICHHE AaHTUTCHHOU
CICIM(UIHOCTH PETYIATOPHBIX T-KJIETOK IMyTeM CCKBCHUPOBAHHS BHIOPAHHOTO MEITHAHOTO AHTHICHA.

30. Crioco6 cumkenust orseta CD4+ T-kiieTok Ha 1eeBOM aHTHICH Y HHAHUBUAYYMA, CII0CO0,
BKJTFOUAIOIIMH BBEACHUC 3() PeKTHBHOM J03BI HOMy ALK T-KICTOK-CYIPECCOPOB B COOTBETCTBHH C

JO0BIM U3 NMYHKTOB 1-26.

31. Crioco6 mo .30, B KOTOPOM aHTUTCH-MHUIICHD SIBIICTCS COOCTBCHHBIM AHTHT'CHOM.
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