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ATOHUCTHYECKHE AHTUTEJIA TPOTUB PD-1 U UX TPUMEHEHUE

JlanHOE M300peTeHne OTHOCUTCS K obracTu MemunuHbl. bojee KOHKPETHO, AaHHOE
M300peTeHNe OTHOCHUTCS K AarOHHCTHYECKUM AaHTWUTENaM, HaIpaBlIeHHbIM Ha Oenok |1
3amporpaMMHupoBaHHON rubenu kierku uenoseka (PD-1; taxke usectHwili kak CD279), k
KOMIIO3ULMSM, CONEp’KalllMM Takhe aroHucTudeckue aHturena nporus PD-1 uenoseka, u k
crioco0aM MPUMEHEHHUs] TAKUX arOHUCTUYECKUX aHTUTeN npotuB PD-1 uenoseka s nedeHus
ayTOMMMYHHBIX HapylIeHUH WU OTTOP>KEHUs TPAHCIIJIAHTATA.

ITyTn MIMMyHHBIX KOHTPOJIBHBIX TOUEK MOIYJHUPYIOT KaK ay TOMMMYHHBII OTBET, TaK U
NpOTUBOPAKOBBIM MMMy HHBIH oTBeT (Isakov, N., J. Autoimmune Disorders 2016, 2(2):17). B
TEpaINuy ay TOUMMYHHBIX 3a00JI€BAHUHN SIBJISIETCS JKEJATEIbHBIM CTUMYJIUPOBAHUE, 10O eChlb
aroHnsanus, 5pexT UMMYyHOUHIMOUPYIOIIEro MyTH, TaK YTO UMMy HHBIN OTBeT noxasisiercs. U
Hao0OpOT, MPHU JICYEHUH paKa JKeJaTeIbHO HHIHOUPOBATh, M0 eChb AHTAaTOHU3UPOBATD,
AKTHMBHOCTh UMMy HOMHTHOUPYIOIIEro MyTH, TAK YTO UMMYHHBIH OTBET MOAABIISIETCS WU
CTUMYJIUPY€TCH.

PD-1 npencrasnsier codoii Oenok kinetounoi memOpanb! Tuna I. PD-1 npuHapiexur k
pacumpernromy cemerictey CD28/CTLA-4, conepskaiemMy BHEKJIETOUHBIN 1oMeH IgV, 3a
KOTOPBIM CJIeyeT TPaHCMEMOpaHHBIN U BHY TPUKJIETOYHBIN TOMEH. AkTuBays mytu PD-1
NPUBOIUT K MHTHOUPOBAHHIO AKTUBALIMH UMMYHHBIX KJIETOK, TAKOMY KaK CHUXKEHUE
nposudepauy KIETOK, CHIYKEHHE BBKUBAEMOCTH KJIETOK M HHIHOUPOBAHHE BOCTIATUTEIbHBIX
rokuHOB (Harpumep, [FNy, TNFo u IL-2). PD-1 skcnpeccupyercs Ha HeIaBHO
AKTUBUPOBAHHBIX UMMYHHBIX KJIETKaX, Takux Kak T-knerku, B-knerku, NKT-knetku,
MOHOLIUTHI U IEHAPUTHBIE KIIETKU, U €r0 SKCIPECcCus JKeCTKO perynupyercs. BaxHocTs
onocpenosanHoi PD-1 nepenaun curHanaos B MOAYJIMPOBAHUM UMMYHHOI'O OTBETA YEJIOBEKA
ObUIa TIPOIEMOHCTPHUPOBAHA YCIIEXOM JIEYEHUS] OHKOJIOTUYECKHX TTAllUEHTOB
AHTArOHUCTHYECKUMU aHTUTesnaMu npotus PD-1. V mauneHToB ¢ pakoM, KOTOpPBIE MOTY4YatOT
aHTAroHUCTHYEeCKoe aHTUTeNo NMpoTHB PD-1, mobounbie 3 deKThI TeUeHUS UMEIOT Pa3InIHbIE
ayroummyHHbIe niposiBiienust (Cappelli, L.C., et al., 2017; Hoffman, L., et al., 2016). Kpome
TOT0, CYIIECTBYIOT APYTHe U3BECTHbIE KOPPEJSILIUU MEKAY aKTUBHOCTBIO Ay TOUMMYHHOI'O
3abonesanus u mytém PD-1. Hanpuwmep, y maunento ¢ CKB, cTpamarommx ot 060CTpeHuUH,
o0pr4HO HaOMrOmaeTcst Hu3kas skcnpeccust PD-L1 (Mozaffarian, N, et al., 2008) u ayroantuten
k PD-1 (Shi, H, et al., 2017).

CnenosatenbHo, yBenuueHue PD-1 onocpenoBaHHOM Nepenayn CUTHAIOB MPEACTaBISAET
co00H NOTEeHUHANTBHBIA MOIXO/ K JEYSHHIO ay TOMMMY HHBIX HapyIIEHHH, 9YTO MOJKET MPUBECTU K

riyOokoit Mmogudukanuu 3a00IeBaHus U JUTUTEIILHOCTH OTBETA, & TAKIKE K OCHOBHBIM
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NpenuMyLIecTBaM 0€30MacHOCTH MO CPABHEHHIO C COBPEMEHHBIMU UMMy HOMOJTY JIUPYFOIIUMH
npenapaTaMi. JTH COBPEMEHHBIE METOABI JIEUEHHUS, B OOIIEM Cilydae, B LIEJIOM JI€aKTUBHPYIOT
UMMYHHYIO CHCTEMY OpTraHu3Ma (Harpumep, KOpTUKOCTEepOou bl U rukiodocdamun). OnHako
PD-1 skcnpeccupyeTcsi B OCHOBHOM Ha aKTHBHPOBAaHHBIX HMMYHHBIX KileTkax. CleaoBaTesbHO,
aaturena antu-PD-1 obnanaroT cnmocoOHOCTHIO M30UPATENIbHO HALIGTUBATHCS Ha KJIETKH,
KOTOpbIE€ aKTUBUPYIOTCSI BO BPeMsI JIEUEHHUs], OCTABJISAS OCTAJIBHYIO YaCTh penepTyapa UMMy HHBIX
KJIETOK UHTAKTHOM.

B nannO# 005acT TEXHUKYU NPUIIATAIH yCHIIHS, YTOOBI JOCTABJIATh ArOHUCTUYECKHE
antutena npotus PD-1 (Sharpe, A. and Pauken, E., Nature Reviews Immunology (2017)).
Cunraercs, 4TO TPy AHOCTb AOCTABKH, IO MEHbLIEH Mepe YaCTUYHO, BJIAETCS pPe3yJbTaTOM
CJIO’KHBIX KJIETOUHBIX B3aUMOJIEHCTBHH, HEOOXOMUMBIX IJIsl JOCTIDKeHHs aroHu3Ma PD-1 B
(U3UONOrMUeCKUX YCIOBUSX in Vitro wid in vivo . CnenoBaTenbHO, KOHTEKCT aHaJIn3a WK
MOJIENH, IPUMEHSIEMBbIX I HIASHTU( UKL TePANIeBTUUECKUX aHTHUTEN, SIBHO BaXKEH MPH
OLIEHKE aKTUBHOCTU arOHUCTUYECKOro anturena npotus PD-1.

ITyGnukams 3asBku Ha natent CIIIA US20170088618 onuceiBaeT aHTHUTENA IPOTUB
PD-1 uenoBeka, KOTOpbIE B HEKOTOPBIX BAPUAHTAX OCYLLECTBJICHUs U B HEKOTOPBIX aHAIU3aX N
vitro BenyT ce0sl KaK arOHUCTBI CO CKOPOCTSIMH aCCOLMALINH U TUCCOLUALINH 110 OTHOLIEHUIO K
BHEKJIETOUHOMY oMeHy PD-1, uto mpuBonut k 3HaueHusiM Kp mexxay 19-22 HM (uro
OTPEENAETCs ¢ TOMOIIBIO aHATN3a TIOBEPXHOCTHOTO MJIa3MOHHOTO pe3oHaHca (SPR) ¢
npumenennem BIAcore® T200).

Takum 0Opa3oMm, CyIIeCTBYeT MOTPEOHOCTD B aIbTEPHATUBHBIX aHTUTENAX MPOTHB PD-1
yenoBeka, KoTopeie 1) cBsa3biBatoT PD-1 yenoBeka ¢ »kenaeMbIMU CKOPOCTSIMH aCCOLIMALIUU U
TUCCOLIMALIAY JUTsI ONTUMAJIbHOM aKTUBHOCTH aroHUCTA, 2) aroHu3upyroT PD-1 yenoseka B
UMMYHOJIOTHYECKH PEJIEBAHTHOM KOHTEKCTE JUIS NOCTI KEHUs 3(hheKTuBHOCTH i Vivo , 3)
JAEMOHCTPUPYIOT JOCTATOYHYIO 3 (HEKTUBHOCTD B KAYECTBE MOHOTEPAITUY IS JICUSHHST W/ U
PO UIAKTUKY ay TOUMMYHHBIX HAPYLIEHUH HIITH MPEJOTBPAILEHHS OTTOPKEHUS TPAHCIIAHTATA,
4) NEeMOHCTPHPYIOT JKeJAeMyI0 aKTHBHOCTh KaK 4aCTb KOMOWHHUPOBAHHON TEPANTUH C APYTUMH
TEPANEeBTUUYCCKUMHU CPEICTBAMH IS JICUSHHS W/ WITH IPOPHIAKTHKHN 2y TOUMMY HHBIX
HapYIIEHUH WM MPEAOTBPALEHNs] OTTOPYKEHHUS TPAHCIIAHTATA, W/WIIK S5) MpenjiararoT
3¢ EeKTUBHYIO aJbTEPHATUBY JUISI CMEHBI JIEKAPCTBEHHOT'O CPENICTBA, KOTTIa BO BPEMSI JICUEHHSI
ayTOMMMYHHOI'O HapyIllIeHUsl IPYTMM arOHUCTUYECKUM aHTUTesoM npotus PD-1 yenoseka
Tepanus NPUOCTAHOBJIEHA M3-3a 110 MEHBLIEH Mepe OTHOTO HEXKENIATeIbHOTO SIBJICHUS 1/ 1T
Hea(pdexTnBHOCTH (B HACTHOCTH, CHUKEHUS 3(PPEKTHBHOCTH, OMTOCPEIOBAHHOTO AHTHTEIAMHU

MIPOTUB JIEKAPCTBEHHOTO cpencTra (ADA)).
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CoOTBETCTBEHHO, TaHHOE N300pETEeHNE OTHOCHUTCS] K HOBBIM I'y MAHM3HPOBAHHBIM
aronucruueckuM antutenam IgGl nporus PD-1 uenoBeka. AHTuTENa no JaHHOMY
M300pETEHNI0 OCOOSHHO BBITOJIHBI 10 CPABHEHUIO C aHTUTENaMu aHTH-PD-1 npenmecTByromero
YPOBHS TEXHUKH 10 Pa3JIMYHbIM IPUYMHAM, BKJIIOUYas, HO HE OTPaHUYUBASACH 3TUM, ClEAyIOIIee:
1) onu ceszpiBatoT PD-1 uesnoseka (a Taxxe PD-1 00e3bsiHBI SIBAHCKOTO MaKaka) ¢ JKeJIaeMbIMU
CKOPOCTSIMH aCCOLIMALINH U TUCCOLUALH, 2) OHU MOTYT OBITh TepaneBTUIeCKU 3PP eKTUBHBIMU
npu Oosiee HU3KHUX 103aX WM MEHEE YaCThIX BBEIEHUSIX 03bl, 3) OHH HHIHOUPYIOT MEPBUYHYIO
nponudepanuro T-kieTok yenoBeka in vifro , 4) OHU peryaupyroT skcnpeccuio PD-1 uenoseka
Ha MMOBEPXHOCTHU KJIETKH, 5) OHU MHIHOUPYIOT CUTHAJIBHYIO aKTUBHOCTD T-KJI€TOUHBIX
peuenTopoB B aHanuse i1 vitro NFAT-penopTepHbIX KJIETOK, 6) OHU 00JIaAal0T HU3KUM
MOTEHIIMAJIOM NUMMYHOT€HHOCTH TE€PANEeBTUYECKOro Oenka (TO €CTh aHTUTEJN MTPOTHB
aekapcTBeHHOTro cpenctsa (ADA)), 7) OHM CHIXKAIOT aKTUBHOCTD 3a00JIeBaHUS B
rymanuszupoBanHoi mogenu GvHD w/unu 8) B Mozesu BOTYaHOUHOTO HEPPUTA i1 ViIVO OHU
WUHTCHOUPYIOT aKTHBALIMIO UMMYHHBIX KJIETOK:

a) 0e3 3HAYUTENIbHON W/WJIH ONpeAessieMOi KOMITJIEMEHT-3aBUCUMOM IIUTOTOKCUYHOCTH,

b) 6e3 koukypeniuu ¢ PD-L1/2 yenoseka 3a cBsizbiBanue ¢ PD-1 yenoseka,

¢) 6e3 UHAYUMPOBAHKS 3HAYUTEIBHOTO U/UJIH OTPENENIeMOrO BBICBOOOKIEHUS
IUTOKWHOB 8 aHaJInu3ax ixn Vitro.

Kpome Toro, Tunossle aronucrudeckue anrurena I[gGl nporus PD-1 yenoseka mo
JaHHOMY U300pETEeHHUIO TAKKe MPOSBISIIOT CTAOMIIBHOCTB i1 Vivo, GU3HYECKYI0 U XUMHUYECKY IO
CTa0MJIBHOCTD, BKJIFOUAsi, HO HE OTPAaHHYUBASICh STHM, TEPMHUUECKYIO CTAOMIIBHOCTB,
PacTBOPUMOCTD, HU3KYIO CAMOACCOLMALINI0 U (PapMaKOKHHETHYECKUE XapaKTEPUCTHUKHU, KOTOPbIE
SIBJISTEOTCSI MPUEMJIEMBIMHE JUTSL pa3pabOTKU W/UJIH TPUMEHEHHsI B JICYEHHH ay TOUMMY HHBIX
HapyLIECHUH W/WJIN OTTOPKEHHsI TPAHCIUIAHTATA (TO €CTh OOJIE3HU «TPAHCIUIAHTAT MPOTUB
X03siMHaY ). Kpome Toro, onmmcaHHbie B JAHHOM JIOKYMEHTE TOJIMHY KJIIEOTHAHbIE
MOCJIEA0BATENBHOCTH, KOTOPbIE KOJUPYIOT TUIOBbIE aroHucTH4Yeckue anturena IgGl npotus
PD-1 genoBeka no JaHHOMY H300peTeHH 0, ObUTH pa3paboTaHbl 1Tt IPUMEHEHHUS
NPEANOYTUTENBHOTO KOIOHA JUIsl 3HAUUTEIBHOIO YIIYyULIeHHsI SKCIPECCUHU aHTUTEN B
NPEANOYTUTENBHBIX CUCTEMAaX 3KCIPECCUN KJIETOYHBIX JIMHUN MIIEKOMUTAOLINX, TAKUX KaK
CHO.

B nanrOM n300peTeHnn npenaraeTcs mporpece Mo CPaBHEHHUIO C MPEAIIECTBYOLIIM
YPOBHEM TEXHUKH, MPENOCTABIISISI KOMIIO3UINU M CIIOCOOBI, IPUMEHUMBIE 111 PO UIAKTHKHY,
NOAABIIEHHSI MM OCcNabIeHNsT ay TOMMMYHHBIX F/HJTH MIMMYHOJIOTHYECKHUX HapYIICHUH,

CBA3aHHBIX CO CTPIMy.]'I;ILIPIGfI HMMYHHOﬁ KOHTpOJ’IbHOﬁ TOYKH, C IOMOIIBIO CIICITHUAJIBHO
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CKOHCTpPYHpOBaHHOro aroHuctudeckoro anturena IgGl nporus PD-1 yenoseka.
Aronnctnyeckue anrurena IgG1 nporus PD-1 yenoBeka no qaHHOMy H300pETEHHIO CITOCOOHBI
NEaKTUBUPOBATH WJIH OCJIA0JATh UMMYHHYIO MMATOJIOTHIO, IPEAIOYTUTENBHO, Ty TEM
WHTHOWPOBAHUS aAANTUBHOTO 3B€HA UMMYHHOTO OTBETa, OTMEHBI aHTUT'€HCTIELIU(PHUECKOTr0
UMMYHHOT'O TIPOILIECCca U, TAKUM 00pa3oM, HEMOCPEICTBEHHO BO3ACHCTBHS HA TIATOJIOTHIO,
JISKAIIYI0 B OCHOBE 3a00eBanns. KimHIUeckoe mpUMeHEeHHe TaKIMX aHTUTENT MOKET MPUBECTH
K JUIUTETbHON BBIHOCIIMBOCTH OOIIEro COCTOSIHUS WIIH peMHUCCHH 3a00ieBanus (3a001eBaHui),
MOJJIEKALIETO JIEUSHUIO.

B nannom n3o0perenun npennaraercs antureno npotus PD-1 uenoseka, conepkainee:
1) BapuabenpHyto obnacts Tspkenoi nenu (HCVR), conepskamyro HCDR 1, umeromyro
aMUHOKHCIOTHY0 nocnienoBaresibHOCTh SEQ ID NO: 5, HCDR2, umeroiyro aMUHOKHCJIOTHY O
nocnenosatenbHOCTh SEQ ID NO 6, HCDR3, umeroiy0 aMUHOKHUCIOTHY O
nocnenosatenbHocTh SEQ ID NO: 7; u 2) Bapuabenbhyto obnacts jerkoit uenu (LCVR),
conepxkamyo LCDR1, umeromnyro amuHokuciaotHyro nocienosarenbHocts SEQ ID NO: 8,
LCDR2, umeromyro aMMHOKUCTIOTHYIO niocienoBatesibHocTh SEQ ID NO: 9, u LCDR3,
HMEIOIIYI0 aMUHOKHUCIIOTHY10 nocienosarenbHocts SEQ ID NO: 10, npu 3ToM ykazaHHOe
AHTUTENO MpencTasisieT codoit moaknace 1 uzoruna IgG (IgGl).

B HeKOTOpbIX BapHaHTAX OCYINECTBJIEHHs JAaHHOTO U300PETEHHUS MPeIaraeTcsi aHTUTETIO
npotuB PD-1 denoseka, conepxkainee: 1) HCVR, umeronnyro aMUHOKHCIOTHY O
nocaenosatenbHOCTb SEQ ID NO: 3; u 2) LCVR, uMeromyro aMUMHOKUCIOTHYEO
nocnenosatenbHOCTh SEQ ID NO: 4, npu 3TOM yKa3aHHOE aHTUTENO TpeacTasisier codoit IgGl.

B HeKkOTOpBbIX BapHaHTaX OCYINECTBJICHHs JAaHHOTO U300PETEHUS MPeIaraeTcsi aHTUTETIO
npotus PD-1 uenoBeka, conepskainee: 1) TsSKENYO HeTb, MMEIOIIYI aMHHOKUCIOTHY O
nocnenosatenbHOCT SEQ ID NO: 1; u 2) nerkyro 1emnb, MMEIOIy aMUHOKHCIIOTHY O
nocienoBareabHocTh SEQ ID NO: 2.

B HekoTOpBIX BapHaHTaX OCYINECTBICHHS JAaHHOTO U300PETEHUs MPeIaraeTcsi aHTUTETIO
npotuB PD-1 uenoBeka, CoCTosIIIEe U3 IBYX TSKENbBIX LENEH, UMEIOINX aMUHOKHUCJIOTHY O
nocnenoBatenbHOCTh SEQ ID NO: 1, u AByX Jerkux mnenei, UMErIIuX aMIUHOKHUCIOTHYEO
nocienopareabHocTh SEQ ID NO: 2.

B nanHOM M300peTeHnH TakKe MpeaiaraeTcsl KJIeTKa MIEKOIMUTAIOIEro, CIIOCOOHAs
SKCIpeccupoBaTh antutesio mpotus PD-1 yenoseka, congepxkamee: 1) HCVR, conepkaryro
HCDRI1, umeromyro amMmuHOKUCIOTHYIO nocienosareabHocTh SEQ ID NO: 5, HCDR2,
UMEIOINYI0 aMHUHOKHUCIIOTHYO nocienoBarenbHocTh SEQ ID NO: 6, HCDR3, umeromyto

aMHHOKHUCIOTHYIO nocnenoBarenbHocTh SEQ ID NO: 7; u 2) LCVR, comepskamyro LCDRI,
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UMEIOIYI0 aMUHOKHUCIIOTHYO0 nocienoBareabHocTs SEQ ID NO: 8, LCDR2, umeronyto
aMUHOKHCIOTHYIO nocnienoBaresibHOCTh SEQ ID NO: 9, u LCDR3, umeroryro
aMUHOKHCIOTHYI0 nocneaoBatenbHOCTh SEQ ID NO: 10, mpu 3TOM yKa3aHHOE aHTUTENIO
npexacrasisier coboii IgG1.

B HeKkoTOpBIX BapHaHTaX OCYIIECTBICHHS JaHHOTO H300PETeHHUS MPeNIaraeTcsi KjaeTKa
MJIEKOITUTAIOLIETO, CIIOCOOHAs 3KCIpeccupoBarh aHTuTeNo npotus PD-1 denoseka,
conepxkamee: 1) HCVR, umeromyo aMuHOKUCTOTHYO rocienosarenbHocTh SEQ ID NO: 3; u
2) LCVR, umeromyro aMMHOKUCIOTHYIO nocnenoBarenbHocTh SEQ ID NO: 4, npu sTom
yKa3aHHOE aHTHUTEJIO TipencTasisier coboit IgGl.

B HeKkoTOpBIX BapHaHTax OCYINECTBICHHS JaHHOTO U300PETeHUS MPeNyIaraeTcs KjaeTka
MJIEKOTUTAIOLIETO, CIIOCOOHAs KCIpeccupoBarh aHTuTeNno npotus PD-1 venoseka,
comepkaiee: 1) TsKenyro Lelb, MMEIOIY aMUHOKHUCIIOTHYIO rociienoBareabHoCcTh SEQ ID
NO: 1; u 2) nerkyro 1erb, UMEIIIYI0 aMUHOKHCIOTHYIO nocienoBarenbHocTb SEQ ID NO: 2.

B HEKOTOpPBIX BapUaHTaX OCYLIECTBICHUS JAHHOTO U300PETEeHUs MPEeNJIaraeTCs aHTHTENIO
npotus PD-1 yenoseka, cocrosiiee U3 ABYX TAKEbIX LENel, UMEIOIINX aMUHOKUCIOTHY O
nocnenosatenbHocTh SEQ ID NO: 1, u aByX Jierkux 1enei, UMEIOINX aMUHOKUCIIOTHYIO
nocienosareabHocTh SEQ ID NO: 2.

B nmaHHOM wu300peTeHHMH TakKe MpeiaraeTcs Crnocod MpPOAYyLUPOBAHUS aHTHUTENA
npotuB PD-1 uyenoBeka, BKJIIOHUAOIIMNA: a) KYJIbTUBHPOBAHHME KIETKH MJIEKOMHUTAIOLIETO,
CHOCOOHON AKCIPECCHPOBATh YKa3aHHOE aHTUTEJNIO, MPH 3TOM YKA3aHHOE aHTHTENO COIEPIKUT:
1) HCVR, Bxmouaromryro HCDR1, uMeromy0 aMMHOKHCIOTHYIO nocienoBarenbHoctb SEQ ID
NO: 5, HCDR2, umeromyto aMUHOKHCIIOTHYIO nocienoBarenbHocTe SEQ ID NO: 6, HCDR3,
UMEIOIIYI0 aMUHOKUCIIOTHYIO nocienoBatenibHocTh SEQ ID NO: 7; u 2) LCVR, conep:xariyro
LCDRI1, wumetomyro amMuHOKHCIOTHYHO mocienoBatenbHocth SEQ ID NO: 8, LCDR2,
UMEIOIYI0 aMUHOKUCIOTHYI0 mocnenoBatenbHOCTh SEQ ID NO: 9, u LCDR3, umerouryro
aMUHOKHCIOTHYI0 TmocnenoBatenbHocTh SEQ ID NO: 10, mpu 3TOM yKa3aHHOE aHTHUTENO
npenctasisier codoit IgG1; u b) BoccTaHOBIEHNE aHTUTENA.

B HexoTOphIX BapuaHTax OCYLIECTBJICHHS JTAHHOTO M300pETEHUs MpeayiaraeTcs Crocod
NpONyLMPOBaHUs aHTUTEeNna mnpoTuB PD-1 denoBeka, BKIIOYAOIIMN: a) KyJIBTUBHPOBAHUE
KJIETKH MJIEKOITUTAIOMIEro, CIIOCOOHOW SKCIPECCHPOBATh YKA3aHHOE AHTUTENO, MPU 3TOM
ykazanHoe anturenio conepxut: 1) HCVR, uMmermyro aMUHOKUCIOTHYIO MOC/IEAOBATEIbHOCTD
SEQ ID NO: 3; u 2) LCVR, umeromyo aMHHOKUCIOTHYEO nocnienoBarenbHocTh SEQ ID NO: 4,

IIPH 3TOM YKa3aHHOE aHTUTEJO npencrasisier codoit IgG1; u b) BoccraHOBNIEHNE aHTUTENA.
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B HexOTOpBIX BapHaHTax OCYLIECTBIEHUs NAHHOTO M300pETEHHs MpeIaraeTcs Crocod
NponyLMpOBaHus aHTutena mnpotuB PD-1 dyenoBeka, BKIIOYAOIIMK: a) KYJIBTUBHPOBAHUE
KJIETKHM MJIEKOIHUTAIOIIEro, CIIOCOOHON 3KCHPECCUPOBAaTh YKa3aHHOE AHTHUTENO, INPH 3TOM
YKa3aHHOE aHTUTEJO COAEPXKUT: 1) TSDKENyK Ienb, MMEIOMYI0 aMHHOKHCIOTHYIO

nocienoBarenbHocTh SEQ ID NO: 1;

3

U 2) JEerKyr Lenb, MMEIUIYI0 aMHUHOKHCIOTHYIO
nocnenoBatenbHOCT SEQ ID NO: 2; u b) BoccraHOBIICHHE aHTUTENA.

B HEKOTOpBIX BapHaHTAax OCYINECTBJIEHUS HAHHOTO M300pETEHHs MPEeAsIaraeTcsi Crocod
NPONYLMPOBAHUS AarOHUCTHUECKOro aHTHTeNa mnpoTuB PD-1 denoBeka, BKIIOYAIOLIWHA: a)
KYJIbTUBUPOBAHUE KJIETKH MJIEKONHUTAIOINEro, CIIOCOOHONW 3KCIIPEecCHpOBaTh yKa3aHHOE
AHTUTENO, TMPH 3TOM YKA3aHHOE AHTUTENO COCTOUT M3 JBYX TSDKENBbIX LEMNeil, MMEIIINX
aMUHOKMCIOTHYI0 nocnenoBaTenbHocTh SEQ ID NO: 1, u aByx Jjierkux uLemnel, HMERIINX
aMUHOKHCIIOTHYI0 nocinenoBarenbHOcTh SEQ ID NO: 2; u b) BoccTaHOBNeHHE aHTUTEA.

B nanHOM wm300pereHMM Takke mpemiaraetcss aHtureno npotus PD-1 yenoseka,
HOJIYYEHHOE C MTOMOIIBIO BHIIIEY TOMSIHY THIX CIIOCOOOB.

B nanHOM wm300pereHnM TaKke mpemiaraercs (apMaleBTHUecKas KOMITO3HIINS,
comepskamasi autureno npotus PD-1 denoseka, MmOMydeHHOE ¢ MOMOLIBIO BBILIEY TOMSIHY ThIX
CIoOCcO0O0B, a TaKKe MPUEMJIEMbIIl HOCHTEJb, Pa30aBUTENb UM BCIIOMOTATENIbHOE BELIECTBO.

B nanHoM n300pereHuu Takxke npeniaraercs mojekyna JIHK, conepskarmnast
MOJIUHY KJleoTua, uMmerouii nocnegosarenbHocTh SEQ ID NO: 11, SEQ ID NO: 12 unu SEQ ID
NO: 11 u 12. B naHHOM H300peTeHNHN TaKKe MPEAIAraeTcs KJIETKa MIEKOMUTAIOIIETO,
conep:katas monekyay JAHK, conepxamiyro noamHyKJI€OTU ], UMEIOLIUN MOCAE0BATEIbHOCTD
SEQ ID NO: 11, SEQ ID NO: 12 unu SEQ ID NO: 11 u 12.

B nannom n3o0perenun npenaraetcs papMaleBTHUECKAsT KOMITO3ULIHS, COAEPIKALIas:

1) antureno nporus PD-1 uenoseka, conepskamee: a) HCVR, conepxkamyro HCDRI,
UMEIOINY0 aMHUHOKHUCIIOTHYO nocienoBarenbHocTh SEQ ID NO: 5, HCDR2, umeromyto
aMUHOKHCIOTHYI0 nocnenoBatesibHOCTh SEQ ID NO: 6, HCDR3, umeroiyro aMHHOKHCIOTHY O
nocnenosatenbHOCT SEQ ID NO: 7; u b) LCVR, conepskamyro LCDR1, umeromnyro
aMUHOKHCIOTHYI0 nocnienoBateibHOCTE SEQ ID NO: 8, LCDR2, umero1yo aMUHOKUCIOTHY O
nocnenoatenbHOCTE SEQ ID NO: 9, u LCDR3, nmeroryo aMUHOKUCIOTHY O
nocnenosatenbHOCTh SEQ ID NO: 10, npu 3ToOM yka3aHHOE aHTHTEJIO MPENCTaBisieT cobok
IgG1; a Taxke 2) nmpueMieMblii HOCUTENb, Pa30aBUTEINb HIIH BCIIOMOTaTEIbHOE BELIECTRO.

B HexoTOpBIX BapuaHTax OCYLIECTBICHUS JAHHOTO H300PETEHUs IIPeIaraeTcs
dapmaneBTHUECKast KOMITO3UIMSA, copepkammast: 1) anrureno npotus PD-1 uenoseka,

conepsxkamee: a) HCVR, umeromyro aMuHOKHCIOTHYHO niocienoBaTenibHOCTh SEQ ID NO: 3; u
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b) LCVR, umMeromyo aMUHOKHCIIOTHYO TiochienoBatebHOCTE SEQ ID NO: 4, mpu sTom
yKa3aHHOE aHTUTEINO npencrasisier codoit IgG1; a Taxke 2) mpuemnemMblii HOCUTEIb,
pa3baBUTENb WM BCIIOMOTaTEIbHOE BELIECTBO.

B nannom m3o0perenun npennaraercs ¢papMaleBTHUECKasT KOMITO3ULIHSL, COAEpIKaLIas:
1) autureno nporus PD-1 uenoBeka, conepskariee: a) TSKENYIO Lelb, UMEIOLIY IO
aMUHOKUCIIOTHYIO ntocsienoBaTenbHOCTE SEQ ID NO: 1; u b) nerkyro uermnb, UMEIOIYI0
aMMHOKHUCIOTHYIO nocnenoBarenbHocTh SEQ ID NO: 2; a Takke 2) mpueMieMblii HOCUTEb,
pa30aBUTENb WM BCIIOMOTAaTEIbHOE BELIECTBO. B HEKOTOPBHIX BApHAHTAX OCYIIECTBICHUS
JaHHOTO n300peTeHus autuTeno npotus PD-1 yenoBeka n3 BhIIEYTOMSIHY THIX
bapMareBTUIECKIX KOMITO3ULIUI COCTOUT U3 ABYX TSDKENbBIX LETel, MMEIOLIX
AMUHOKMCIOTHYI0 nocnenaoBarenbHOCTh SEQ ID NO: 1, u AByX Jerkux meneu, UMeroImx
aMUHOKHCJIOTHY0 nocsienoBarenbHocTh SEQ ID NO: 2.

B nannom konTekcte TepmuH «PD-1» oTHOCcHTCs K Oenky 1 3anmporpaMMHpPOBaHHOM
ruenu KJIEeTOK, TakKe U3BECTHOMY Kak Oeinok 1 3amporpammupoBanHoil rubenu (PD-1; CD279),
KOTOPBIH SIBJSIETCS] OETKOM KJIETOYHOH MeMOpaHb! Tuma [, KOTOphIi MPUHAAIEIKUT K
pacumpernromy cemerictey CD28/CTLA-4, conepskaiemy BHeKJIeTOuHbIN IgV, nomeH, 3a
KOTOPBIM CJIEAy€eT TPAaHCMEMOPAHHBIN U BHY TPUKJIETOYHBIN JOMEH.

B nanHom koHTekcTe TepMuH «hPD-1» unmu «PD-1 dyenoBeka» orHocutcst K PD-1 qukoro
TUTA YEJIOBEKa, MpearnouTuTenbHo, PD-1 nukoro Tuma yenoBeka, KOTOPbIi UMeeT
AMUHOKHCJIOTHYIO MOCJIENOBATENBHOCTD, Yka3aHHy0 B SEQ ID NO: 13 (To ecTb, 3TajoHHas
nocnenosatenbHocTb NCBI NP_005009.2).

TepMHHBI «CYyNo», «IBAHCKHH MaKaKy WIH «00e3bsiHA SIBAHCKUH MaKaK» MPUMEHSIOTCS B
JAHHOM JIOKyMEHTe B3anuMo3aMeHsieMo. [Ipu npuMenenuu B oTHoweHnu nogunentuga PD-1
NOAPA3yMEBAETCs, YTO YKa3aHHbIE TEPMUHBI OTHOCATCS K PD-1 gukoro Tima o0e3bsHbI
SIBAHCKUI Makak u, MPeAno4YTHTENbHO, K PD-1 nqukoro Tuma o0e3bsiHbI SBAHCKHUI MAKAK ,
KOTOpasi UMeeT aMUHOKHCIIOTHYO ITOCJIeI0BATeNbHOCTD, MpencTasieHHyo B SEQ ID NO: 15.

«Bneknerounsiit nomen» nonunentuaa PD-1 wiu «k ECD» otHocuTcs k popme
nosyunentuaa PD-1, koTopast o CyiecTBy He COAEpPKUT TPAHCMEMOPaHHOTO U
uToIIasMaTuieckoro foMeHoB. IlpeanoururensHo, ECD PD-1 umeer menee uem 1%
TpaHCMEMOPAHHOTO U [IUTOIIa3MaTHYECKOro JoMeHa, oonee npeanoututensuo, ECD PD-1
umeeT MeHee ueM 0,5% takux nomeHos. Eme 6ornee npeanourutensHo nogunentun ECD PD-1
4esioBeKa sBJseTCs TakuM, kak npoaemoHcTpuposaHo B SEQ ID NO: 14, a nonunentua ECD
PD-1 006e3bsiHBI SIBAHCKUIT MaKakK SIBJISIETCS] TAKUM, Kak nipoaeMoHcTpupoBano B SEQ ID NO: 16.

ECD nonunentuna PD-1 MoxeT ObITh OJIy4eH C TIOMOIIBIO CIIOCOOOB, U3BECTHBIX B JAHHOU
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oOmnactu Texuuku. B ansrepratuBHOM Bapuante, ECD nonmunentuna PD-1 uenoseka moxer
OBITH TPUOOPETEH KOMMEPUECKH Y PA3JIMYHBIX MOCTABIINKOB, TaKuX Kak Sino Biological
(ITexun, Kuraii; sranonnsiii Ne 10377-H08) u R&D Systems (Munneanonuc, mrat MuHHECOTa,
CILIA; xat. Ne 8986-PD). ECD nonunentuna PD-1 siBaHCKOro Makaka MOKET ObITh IpUOOpeTEH
kommMmepuecku y komnanuu R&D Systems (Munneanonc, mrat MunHecora, CIIIA; kar. No
8509-PD).

B naHHOM KOHTEKCTE TEPMHUH «arOHUCTUYECKOE aHTUTENO NpoTuB PD-1 uenoseka»
OTHOCHUTCS K aHTUTEIy, KOTOpOe CBsi3biBaeTcs ¢ PD-1 yenoseka u nmpu BBEAEHUU i71 VIVO
NPUBOAUT IO MEHbIIEH Mepe K OTHOMY 3HAUUTEIbHOMY YMEHBILICHUIO ay TOUMMY HHOM
aKTUBHOCTH, TAKOMY KaK CHHXKeHHE TUTpOB aHTU-AByxUenodeuHoi JIHK (ds-THK), camkenue
nokasaresel 0anbHOI OLEHKH 3a00JI€BaHNS WM CHIDKEHHE YPOBHSI BOCTIAJIMTEIbHBIX
LIUTOKUHOB.

B n1aHHOM KOHTEKCTE TEPMUH «aHTUTENO 1» OTHOCUTCA K aHTUTENy, CBsi3biBatouiemy PD-
1 yenoseka, cogepxkauiemy: 1) HCVR, nmeromyo aMHUHOKHCIIOTHYIO MTOCJIEA0BATEIbHOCTD
HCDRI1 SEQ ID NO: 5, amunokucnotnyto nocineaosareinbHocts HCDR2 SEQ ID NO: 6,
amuHOkuCNIoTHY0 nocnenosarenbHocTe HCDR3 SEQ ID NO: 7; u 2) LCVR, umeromyro
aMuHOKHCIOTHYI0 nocnenoBatenibHOCT LCDR1 SEQ ID NO: 8, aMMHOKHUCIOTHY IO
nocnenoatenbHOCTE LCDR2 SEQ ID NO: 9, amunokucnotHyro nocineaoatrenbHocTh LCDR3
SEQ ID NO: 10, amunokucnotayto nocienosarensbnocte HCVR SEQ ID NO: 3,
amMuHOKUCIOTHY0 nocnenosaTenbHOCTs LCVR SEQ ID NO: 4, aMUHOKHCIIOTHYO
nocnenosaTenbHocTs HC SEQ ID NO: 1 u amuHokucnotHyto nocnenosarensHocts LC SEQ ID
NO: 2.

B n1aHHOM KOHTEKCTE TEPMUH «aHTUTEJIO» OTHOCUTCS K CKOHCTPYHUPOBAHHOMY HE
BCTpEYAIOIIeMyCsl B IPUPOJIE MONUNIENTHAHOMY KOMIUIEKCY, UMEIOIIEMY J1BE TsDKENbIe LeTH
(HC) u nBe nerkue nenu (LC), Tak 4TO TSKENbIe LIETH U JIETKUE LS CBSI3aHbI JUCYJTb(UIHBIMU
CBSI3SIMM, ITPU 5TOM yKa3aHHOE aHTUTEJIO SBISETCS] U30TUNnu4YeckuM anrurenom IgG.
ITpumMeHsieMbIii B OTHOIIEHUH aHTUTEN 110 JTAHHOMY H300PETEHUIO TEPMHH «aHTUTEJION
OTHOCHUTCSI K aHTHTEJy, KOTOpoe siBJsieTcst moakiaccoM 1 mzorummyeckoro IgG (to ects, IgG1) u
UMEET (TsLKeJble» LeNH U «JIETKHe» LeNH, KOTOPbIE CIIUTHI C TOMOLIbIO BHYTPHU- U
MEKLETIOYeYHBIX AUCYIbQHUIHBIX cBsa3eil. Kaknas jerkas uenb oOpasyer qucynbhUIHbIE CBA3H
C TSDKEJION LENbIO, a IBE TSKeJble e O0pa3yIoT B AUCYIb(UIHBIE CBI3H MEXKITY COOOIM.
Kaxnas Tsoxenas uenb coctont u3 N-koHueBoit HCVR 1 KOHCTaHTHOM 00J1aCTH TSKENOH Len
(«<HCCR»). Kaxnas nerkast uenb coctout u3 N-konueBoir LCVR 1 KOHCTaHTHOM o0nacTu

nerkoii nenm («KLCCR»). Tlpu skcripeccuu B OMpeneIeHHbIX OUOJOTHYECKIX CUCTEMAX



10

15

20

25

30

aHTUTENA, IMeroLIHe Fe-mocnenoBaTenbHOCTH, SBISIFOTCS TIMKO3WINPOBaHHBIMU B Fc-o0macTh.
Kak npasuiio, rmuko3unupoBarne npoucxonut B Fc-obnactu anturena B
BBICOKOKOHCEPBATUBHOM caiiTe N-rmnko3uiInpoBanusl. N-IJIMKaHbl, KaK NPaBUo,
NPUCOEINHSIOTCS K aCIaparuHy. AHTHUTENA MOTYT ObITh MIMKO3UIMPOBAHBI U B IPYTHX
MOJIOXKEHUSX.

IIpennoyruTenbHO aHTUTENA 110 JAHHOMY H300peTeHuro coaepskat Fe-yacThb, koTopas
asnsercs nogrunom IgG1 gyenosexka. Xopoio ussectHo, uto IgG1 yenoBeka cBsA3bIBaeTCA €
cemeiictBoM peuentopoB Fc-ramma (FcyR), a taxoke ¢ Clq. B3zaumopeiictue ¢ aTumu
peLenTopaMy MOXKeT HHAYLIMPOBATh AHTUTEN03aBUCUMYIO KJIIE€TOYHYIO LIUTOTOKCUYHOCTb
(ADCC) n xoMIIeMeHT3aBUCHUMY0 IUTOTOKCHYHOCTD (CDC).

KoncranThHast obnacts Tspkensix neneii cogepskut nomensl CH1, CH2 u CH3. CHI uger
nocie HCVR; npu stom CH1 u HCVR o6pasyroT yacts Tsokenoit nenu Fab. CH2 uner noce
mapHupHoi obnactu u nepex CH3. CH3 uper nocne CH2 u HaxonuTcst B KapOOKCH-KOHLIE
Tskenon enu. KoHcTanTHast o6nacTh jerkux ueneii cogepxut onud nomeH, CL. CL uger
nociie LCVR; npu stom CL u LCVR o0pasyrot vacts snerkoii nenu Fab. [IpennoururensHo
CL-obnactu aroHUCTHYECKUX aHTHTEN poTuB PD-1 yenoBeka nmo qaHHOMY U300pETEHUIO
OTHOCSITCS K TIOATUITY Karmna 4yenoBeka (Harpumep, SEQ ID NO: 18).

Monekyna JIHK coriacHO faHHOMY M300pETEHHUIO MPEACTaBIsieT cOO0M He
BCTpevaromytocs B npupoae monekyy JIHK, koropast copep>KUT noiauHy KJIEOTHIHY O
NOCJIEIOBATENIbHOCTD, KOAUPYIOIIYO MOJUIMENTH, UMEFOIIUNA AMHHOKHUCIIOTHY O
MIOCJIEIOBATEIbHOCTD OJJTHOTO U3 TMOJIMIIENTHIOB B AHTHTENE COMIACHO TAHHOMY M300pETEHHIO
(HampuMep, TsDKeNas Lelb, JIerKas 1ernb, BapuadenbHas TsoKemast Lelb U BapuadesibHast JierKast
1ETIb).

O6nactu HCVR u LCVR anTHTENa M0 JAHHOMY H300PETEHHIO MOTYT OBIThH
JOTOJHATEIBHO MOAPA3AEIeHbl Ha 00J1aCTH runepBapruadbebHOCTH, Ha3bIBaEMbIe O0IACTIMH,
oTnpeneNsIUMH KoMIuleMeHTapHOCTh (« CDR»), nmepemeskarommumucs ¢ 00J1acTsiMU, KOTOpPbIE
SIBJISTFOTCSI O0Jiee KOHCEPBATHBHBIMHE, Ha3bIBAEMBbIMU KapkacHbIMU oOnacTsimu («FR»). Kaxnas
LCVR u HCVR cocrout u3 3 CDR u 4 FR, pacnonoeHHbIX OT aMHHOKOHIIA J10
kapOokcukoHna B cienyroem nopsinke: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. B nanHom
nokymeHnte Tpu CDR Tsprenoit nenn o6o3nauens kak «KHCDR1, HCDR2 u HCDR3y», a Tpu
CDR nerkoii nenu obo3Hauensl kak «K LCDR1, LCDR2 u LCDR3». CDR conepxar
OOJNBLIMHCTBO OCTATKOB, KOTOPBIE 00OPa3yIoOT crielu(puecKie B3aNMOACHCTBHS C aHTUTCHOM.
Onpenenenue CDR no Kabary (Kabat et al., “Sequences of Proteins of Immunological Interest,”

National Institutes of Health, Bethesda, Md. (1991)) ocHOBaHO Ha BapralOenbHOCTH
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nocnenosatenbHocTy antuten. Omnpenenenne CDR mo Yorna (Chothia et al., “Canonical
structures for the hypervariable regions of immunoglobulins”, Journal of Molecular Biology,
196, 901-917 (1987); Al-Lazikani et al., “Standard conformations for the canonical structures of
immunoglobulins”, Journal of Molecular Biology, 273, 927-948 (1997)) ocHOBaHO Ha
TPEXMEpHBIX CTPYKTypax aHTuten u ronojorusx CDR-nerens. Onpenenenus CDR no Yotua
unenTruHb! onpeneneHusiMm CDR no Kabary, 3a nckmouennem HCDR1 u HCDR2.
Omnpenenenne CDR no Hopcy (North et al., “A New Clustering of Antibody CDR Loop
Conformations”, Journal of Molecular Biology, 406, 228-256 (2011)) ocHOBaHO Ha
KJIaCTepU3aLuu pacrpocTpanerus ahUHHOCTH ¢ OOJIBIINM KOJHMYECTBOM KPHUCTAJUTMYECKUX
crpykryp. st ueneit naHHOTrO M300peTeHUs, Ha3HaAYeHHe aMUHOKHUCIIOT omeHnaMm CDR B
obmactsax LCVR u HCVR anTtuTen no nanHoMy u300peTeHHI0 OCHOBAHO Ha XOPOIIO U3BECTHOM
KOHBeHIMH 1o Hymeparmu no Kabary (Kabat, et al., Ann. NY Acad. Sci. 190:382-93 (1971);
Kabat et al., Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242 (1991)), u KOHBEHLIUH 110 HYy MEpaLIU
no Hopcy (North et al., A New Clustering of Antibody CDR Loop Conformations, Journal of
Molecular Biology, 406:228-256 (2011)). B cnyuae CDR nierkoii uenu aHTUTE IO JAHHOMY
u3o0perennto npumensitores onpenenernss CDR nmo Hopey. B tsoxenoii uenu kak HCDR1, Tak
u HCDR3 Taxxe npumensitores onpenenenus no Hopcy. B HCDR2 npumensiercst rubpun
onpenenenuii no Hopcy u Kabaty. Onpenenenue no Hopcy npuMeHsItOT 11 uAeHTU)UKAITUH
HayaibHOTO N-TepMHHAJIBHOTO y4acTKa, a onpenenenue no Kadary - s onpenenenus
TIOCJIETHETO MOJIOKEHHSI.

Brinenennyro JIHK, komupyromnyro obnacte HCVR, MoskHO npeoOpa3oBaTh B
NIOJTHOPa3MEPHbIH reH TSKeOoN 1enu nyTeM (pyHKIuoHanbHoro ceszbiBanmst HCVR-
xonupyromeit JIHK ¢ npyroii monekysioi JIHK, kogupyromeii KOHCTaHTHbIE O0JIACTH TSXKEIOH
uernu. [locnenoBaTenTbHOCTH FEHOB KOHCTAHTHOM 00JIACTH TSDKENOHN LIS YeJIOBEKa, a TAK)KE
APYTUX MIIEKOMUTAOLINX H3BECTHBI B JAHHOH obnactu TexHuku. Pparmentst JJHK,
OXBATHIBAIOIINE 3TH OOJIACTH, MOYKHO TIOJYYHTh, HAIIPUMEP, C IOMOLIBIO cTaHxapTHO# [TL[P-
aMIUTH(UKAITHH.

Brinenennyro JIHK, komupyromyro obnacte LCVR, MokHO npeoOpa3oBath B
NOJTHOPa3MEPHBIN I'eH JIETKOH enu myteM ¢pyHKIuoHambHOro cesi3biBanust LCVR-kogupyromei
JHK c npyroii monekyioii JIHK, konupyromeli KOHCTAHTHYEO O0JIacThb JIETKOH IIETIH.
ITocnenoBaTeIbHOCTH TEHOB KOHCTAHTHOM 00JIaCTH JIETKOW IIETIH Y€JIOBEKa, a TAKXKe JPYTUX
MJIEKOITUTAIOLINX U3BECTHBI B JaHHOH oOnactu Texauku. @parments! [IHK, oxBaTbiBaromie

5TH 00J1aCTH, MOYKHO MOJTy4aTh ¢ moMomneio cranaapTaoi [IHP-ammndukanmn. KoncrantHas
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00JIaCTh JIETKOH LTI MOXKET MPEACTABIISITh COOOH KOHCTAHTHYIO O0JIACTh Karlna Wi JIIMOa.
[IpeAnouTHTENbHO AJIsl AHTHTEN 110 JAHHOMY H300pETeHHI0 KOHCTaHTHAs 00JIaCTh JIETKOH Lienn
npeacTaBisieT cOOOH KOHCTAHTHYIO 00JIaCTh Karma.

ToauHYKIEOTH/IBI IO TAHHOMY M300pETEHHIO MOTYT OBITh SKCIPECCUPOBAHBI B KJIETKE-
X035MHe Nocie (PyHKIMOHAIBHOTO COEIMHEHNUS YKa3aHHbIX MOCIeI0BATEIbHOCTEH ¢
MOCJIEIOBATEILHOCTHIO KOHTPOJIS 3KCIIPECCHH. DKCIIPECCHOHHbIE BEKTOPBI, KaK MPaBHJIO,
NPUTOHBI JUIsl PEIUTMKALIMN B OPraHU3Max-Xx03s€Bax JIMOO B BUJIE SMTUCOM, JIUOO B BUIIE
HeoTbeMJeMol yactu xpomocomHoi JIHK xo3simHa. OOBIMHO 5KCITPECCHOHHBIE BEKTOPHI
COZlepIKaT CeJIEKTHBHbIE MapKephl, HATIPUMEp, TETPALUKINH, HEOMHLIUH U
auruapodonaTpenykrasa, 4ToObl 00eCeYnTh BO3MOKHOCTb OOHAPYKEHHS TeX KJIETOK, KOTOpbIE
TpaHchOpMUpOBaHbEI HEOOXOAUMBIMU TocenoBareabHocTsIME JIHK.

AHTHUTENA M0 JAHHOMY H300PETEHHIO JIETKO MOKHO MOJIYYHUTh B KJIETKaX
MiekonuTamux, Takux kak kinerku CHO, NSO, HEK293 unu COS. Knetku-xo3sieBa
KYJBTUBUPYIOT, IPUMEHSISI METOAUKH, XOPOIIO U3BECTHBIE B JAHHOW 00JIACTH TEXHUKH.

BekTtopsl, conep:kalnye npeacTaBisioLIie HHTEPEC MOTUHY KJICOTHIHbIE
IOCJIEIOBATENIBHOCTH (HApUMep, MOJIMHY KJICOTHIbI, KOAUPYIOIIUE MOJUIIENTUABI AHTHTENA, U
HIOCJIEIOBATENILHOCTH KOHTPOJIS SKCIIPECCHHU), MOTYT OBITh IEPEHECEHbI B KJIETKY-X035HHA C
MIOMOIIIBIO XOPOLIO U3BECTHBIX CIIOCOOOB, KOTOPBIE U3MEHSIFOTCS B 3aBUCUMOCTH OT THIIA
KJIETKH-XO3sIMHA.

Pazuynbie criocoObI OUUCTKH OeJika MOTYT MPUMEHSITHCS [JIs1 OYUCTKH OEJIKOB, BKITIOYAsT
AHTHUTEJIa, HO HE OIPAHUYMBASICh UMM, TIPH 3TOM TaKHe CIIOCOObI U3BECTHBI B TAHHOH 00J1aCTH
TEXHHUKH.

B npyrom BapuaHTe OCYIIECTBIIEHHSI JAHHOT'O U300pETEHHsI AHTUTEJIO UJIH KOTUPYIOLIHe
€ro HyKJICMHOBbIE KHUCJIOTHI MIPEJIaratOTCs B BbIIEIEHHOM (hopMe. B TaHHOM KOHTEKCTe TEPMUH
«BBIIEJIEHHBII OTHOCUTCS K O€JKy, MENTHAY WM HYKJIEUHOBOW KUCIOTE, KOTOPbIE HE COAepsKaT
WJTH 110 CYLIECTBY HE COEpIKaT Jt0ObIe IPYTrHue MaKpOMOJIEKYISIPHbIE KOMIIOHEHTHI,
oOHapy KHMBaeMble B KJIETOYHOM cpene. B TaHHOM KOHTEKCTE TEPMUH IO CYLIECTBY He
COZIEPIKUTY» 03HAYAET, YTO MPEACTABISIOLINE HHTepeC OeNOK, MEeNTH ] UM HYKJIEUHOBAs KHCJIO0Ta
copep:xat 6osee 80% (B MOJIBHOM OTHOLICHHUH ) MAKPOMOJIEKYJIIPHBIX KOMITOHEHTOB,
npeanoutuTensHo bonee 90% u Hornee nmpeanouTuTeNnbHO Oomee 95%.

AHTHUTENIO MO JAHHOMY U300peTeHUIO WK (PapMaLIeBTHUECKY0 KOMITO3HLIHUIO,
COZlepIKALLYIO €ro, MOKHO BBOIUTH MAPEHTEPAIbHBIMH My TSIMH, HEOTPAHUUHBAIO LMK
NpPUMEpPaMH KOTOPBIX SIBJISFOTCS MOJKOKHOE BBEIEHUE U BHYTPUBEHHOE BBEICHHE. AHTHUTENO

o JaHHOMY I/1306peTeHI/II-O MOKHO BBOAUTD NALIUECHTY OTACJIBHO C (1)apMaL[eBTI/ILIeCKI/I
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NPUEMIIEMBIMU HOCUTEISIMH, Pa30aBUTENISIMHU UJIH BCIIOMAraTeIbHbIMU BEIIECTBAMH B
OJHOKPATHOHN M MHOTOKPATHBIX 103aX. PapmaneBTHUecKne KOMITO3UINN 1O JTAHHOMY
M300PETEHHIO MOYKHO MPUTOTOBUTH C TIOMOLIBIO CITOCOOOB, XOPOLIO U3BECTHBIX B TAHHOU
obnactu Texuuku (Hanpumep, Remington: The Science and Practice of Pharmacy, 22" ed.
(2012), A. Loyd et al., Pharmaceutical Press), u mpu 5ToM 0OHU OyAyT COAEpIKaTh aHTUTEIIO,
ONMCAHHOE B JAHHOM JJOKYMEHTE, ¥ OIMH WJIN OOJIbIlIee KOJNYECTBO (hapMaLleBTHIECKH
NpUEMJIEMBIX HOCUTENEH, pa3daBUTeNel WIM BCIOMAaraTeIbHbIX BELECTB.

B naHHOM KOHTEKCTE TEPMUH «ayTOMMMYHHOE 3a00JIEBAaHHE) UJIH «ayTOUMMYHHOE
HapyLIeHHEe)» NMPUMEHSETCs B JAHHOM JOKYMEHTE B3aUMO3aMEHEMO U OTHOCUTCS K
HE’KeJIaTeIbHbIM AaTOJIOTMYECKUM COCTOSIHUSAM, KOTOPBIE BO3HUKAIOT B PE3YJIbTATE
He(pU3NOJIOrMYECKNX WIIN HEXKEJIaTeIbHbIX UMMYHHBIX PEaKLUI MPOTUB COOCTBEHHBIX JIETOK
W/ WM TKAHEH WM TPAHCIUTAHTHPOBAHHBIX KJIETOK M/WJIM TKaHel. TepMuH «ayTOMMMYHHOE
3a00JIeBaHIE» WIIN «ayTOUMMYHHOE HapylLIeHHe» MpeaHa3HAuYeH [Tl BKIIOUSHUS TAKUX
MATOJIOTUYECKUX COCTOSTHUM, HE3aBUCUMO OT TOTO, OIOCPEIOBAHbI JIU OHU I'YMOPAJIbHBIM WU
KJIETOYHbIM UMMYHHBIM OTBETOM. THIIOBBIE a8y TOMMMYHHBIE 3a00JI€BaHIS WIIN HAPY IIEHHS
BKJIFOYAIOT, HO HE OIPAHNYMBAIOTCS UMH, PEaKLUs KTPAHCIUIAHTAT NpoTHB Xo3suHay (GVHD),
OTTOpP KEHNE TPAHCILIAHTATa TBEPJOrO OPraHa, BACKYJIUT, CHCTEMHYIO KPACHYIO BOJTYAHKY
(SLE), caxapubriii quader 1 tuna (T1DM), paccesiHHbIi ckiiepo3 (MS), THraHTOKJIETOUHBIH
aptepunt (GCA), ncopuas (PsO), ncopuaruyeckuii aptput (PsA), peBmarounnsiii aptput (RA),
BOCTIAIUTENbHOE 3a0oneBanue kumednnka (IBD), si3sennsiii komut (UC), aHKUIO3UPYOIINH
cionamint (AS), cuaapom Llerpena (SjS), ayToMMMy HHBII Te€MaTUT, CKIEPOIEPMHUIO,
LeJTHAaKUI0, OoNie3Hb AnancoHa, Oone3Hbp XacuMoro, bomnesHs I pefiBca, arpodryeckuii
racTPUT/IIEPHULIMO3HYI0 aHEMHIO, TPHOOPETEHHBIN TMITOTOHAAN3M/OECTIOINE, THITOMAPaTHPEO3,
MOJIOXKHUTEIBHO-TEMOIUTHYECKY 0 aHeMuio KymOca, XpoHn4eckue aieprudeckie 3a00IeBaHus
(Takme Kak acTMa, CEHHasl JIMXOpaaKa WU aJulepriaueckuii puHuT), Oone3Hb Kpona, Mykckoe
W JKeHCKoe Oecruonue, OonesHb bexuera, rpanynemaro3 Berenepa, MuokapauT, MHO3HT,
peBMaTudeckyro noaumuanrio (PMR), camonpon3BosibHBINA a00pT, BUTHUIIUTO, aTEPOCKIEPO3,
ayTOMMMY HHBIH MAaHKPEATHT, OyIUIE3HBINA TeM(UTOn, XPOHUYECKHE BUPYCHbIE HHPEKIIUHN U
MHACTeHHb rpaBuc. sl 1eneil JTaHHOTro H300peTeHNsT MPEANOYTUTENbHBIMU ay TOUMMY HHBIMU
3a00JIEBAaHHSIMU SIBJISIFOTCSL PEAKLINS «TPAHCIUIAHTAT mpoTuB Xo3sinHay (GVHD), orropxkenne
TPaHCIUIAHTAaTa TBEPAOTO OpPraHa, BACKYJIUT, CUCTeMHas1 KpacHast Bodanka (SLE), caxapHbIit
mnaber 1 tuna (T1DM), paccestablit ckiepo3 (MS), ruranrokierounsiii aprepunt (GCA),

ncopuas (PsO), ncopuaruaeckuii aptput (PsA), pesmaronnnbiii aptput (RA), BocnanurensHoe
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3aboneBanne kuueyHnka (IBD), sizsennsiii konut (UC), anknnosupyromuii crioHawnT (AS),
cuanpowm lllerpena (SjS), ayTOMMMYHHBIN T€TaTUT U CKJIEPOIEPMUSL.

B naHHOM KOHTEKCTE TEPMUH «OKOJIO» MOAPA3yMEBAET IUTFOC UM MUHYC JIECSTh
MIPOLIEHTOB OT 3asIBJICHHOIO 3HAYE€HMs WK Juarna3oHa 3HadeHuil. Hanpumep: «okomo» 12,
BKJIFOUAET 3HaueHus B Auamna3one ot 10,8 (BxmounTenbHo) 10 13,2 (BKIFOUHUTEBHO), OKoJio 10
Mac. % OXBaTBIBAET CTPYKTYPY, KOTOpask BKIIFOYAET OT 9 (BKIFOUUTENBHO) 10 11
(BKJIFOUUTENBHO) Mac. % ; ¥ TOMy NOJOOHOE.

B naHHOM KOHTEKCTE TEPMHUH (CBSI3bIBAE€T» B OTHOIIEHUH ah(PUHHOCTH
aronucrudeckoro anturena IgG1l nmporus PD-1 wenoseka k PD-1 genosexa (SEQ ID NO: 13)
u ECD PD-1 uenoseka, npeanoututensHo ECD PD-1 uenoBeka, kak IpoAeMOHCTPUPOBAHO B
SEQ ID NO: 14, npenHazHaueH 151 0003HAUEHUs, €CITU He yKa3aHo uHoe, 3HadeHus Kp,
pasHOrO 0KONO 1 X 1077 M, okomno 1 x 10 M, oxono 1 x 10 M, okosno 5 x 10? M, okouno 1 x
10°1° M, uTO onpeneneHo ¢ MOMOIIbIO CNIOCOOO0B, U3BECTHBIX B MaHHOM 001aCTH TEXHUKM, W/UIK
C MOMOLIBIO CIIOCOOOB, B OCHOBHOM TaKHX, KaK OIMCAHO B JAHHOM JOKYMEHTE, BKJIIOYas, HO He
OrPaHUYMBASICH STHM, IPUMEHEHNE OHOCEHCOPa MOBEPXHOCTHOTO IJIA3MOHHOTO PE30HAHCA
(SPR) mipu 25 °C unu 37 °C. bonee npeanodtuTeNbHO, aroHUCTHYECKOe aHTHTeN0 IgG1 mpoTus
PD-1 genoBeka no nanHoMy H300peTeHHto cBszbiBaercs ¢ PD-1 yenoseka (To ectb SEQ ID NO:
13) unu ¢ ECD PD-1 uenoseka (vanpumep, SEQ ID NO: 14) co 3Hauenunem Kp, cocTaBisirornum
ot okoso 1 x 10® M no okono 5 x 1071° M, uTo onpesieneHo ¢ HOMOIIBIO CIIOCOOOB, U3BECTHBIX
B JIAHHOM 00J1aCTH TEXHUKH, W/ WK C IIOMOIIBIO CIIOCOOOB, B OCHOBHOM TaKHX, KaK OMHCAHO B
JaHHOM JOKyMeHTe, BKJItouas npumenenue duocencopa SPR mpu 25 °C wnm 37 °C. Eme 6onee
MPEANOYTUTENBHO, YTOOBI TaKOE aHTUTENO 001anano adpuHHOCTHIO K PD-1 yenoBeka (To ecTh
SEQ ID NO: 13) unu ¢ ECD PD-1 yenoseka (Hanpumep, SEQ ID NO: 14) B npenenax okoJjio 5
x 10 M u okono 5 x 1071 M, uTo onpeseneHo ¢ HOMOMIBbIO CIOCOOOB, U3BECTHBIX B JAHHOM
00JIACTH TEXHUKH, W/HITH ¢ TIOMOLIBIO CIIOCOOOB, B OCHOBHOM TaKHX, KaK OTMMCAHO B JAHHOM
IOKyMeHTe, BKtouas npumenenue ouocencopa SPR mpu 25 °C wnm 37 °C. Eme 6onee
MPEANOYTUTENBHO, YTOOBI Takoe anTuTesio nmeo 3uaderusi Kon u Koff nnss ECD PD-1
genoseka (Hanpumep, SEQ ID NO: 14) ot okono 1,0 x 10 1o okono 1,0 x 107 u ot okono 1,3 x
10° 0 oxom0 2,0 x 10° COOTBETCTBEHHO (UTO ONpeaeeHo ¢ MoMOIIbo SPR ¢ mpuMeHeHneM
BIAcore®8K, 1o cymmecTBy, Kak OMHCAHO B JAHHOM JOKYMEHTE).

B KOHTEKCTE MOHOKJIOHAJIBHBIX AHTUTEJ TEPMUHBI KYEJIOBEK», YMAaHU3UPOBAHHBIID U
«TIOJIHOCTBIO YEJIOBEYECKHIT» XOPOILIO U3BECTHBI CIIELIUANNCTAM B TAHHOW O0JIACTH TEXHUKH
(Weiner L], J. Immunother. 2006; 29: 1-9; Mallbris L, et al., J. Clin. Aesthet. Dermatol. 2016; 9:
13-15).
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B naHHOM KOHTEKCTE TEPMUH «aIaNITUBHBIA IMMYHHTET» BKIIFOUAET TUIT IMMYHHOT'O
OTBETA, KOTOPBIH, B OTJIMYUE OT BPOKAEHHOTO UMMYHHOT'O OTBETA, SIBIISIETCS
AHTUTEHCTIELM(PIMYHBIM 1 IEMOHCTPUPYET YCUJIEHHbIE BTOPHYHBIE AaHTUTHCTIEIT(IUecKue
UMMYHHBIE OTBETHI IPU TOBTOPHOI CTUMYJISILIUU TEM K€ AHTUTE€HOM.

TepmuH «ieueHue» (M «JICUUTDY, WIN «IIPOLIECC JEUEHUSD» ) OTHOCHUTCS K 3aMEJICHHIO,
NPEepPbIBAHUIO, TPUOCTAHOBKE, OOJIETUYEHHIO, MPEKPAIICHUI0, YMEHBIIEHUIO UITH 00paIeHHIO
BCIISITh ITPOIPECCUPOBAHUS WITH TSDKECTH CYIIECTBYIOLIErO CUMITOMA, HAPyIIEHHS,
MaTOJIOTUYECKOTr0 COCTOSTHUSI MJIH 3a00JI€BaHMS.

«2PPpexTHBHOE KOTUUECTBOY» 03HAYAET TAKOE KOJMUYECTBO ArOHUCTUYECKOTO AHTHTENA
IgG1 npotus PD-1 yenoseka o naHHOMy M300peTEHHUIO U (PapMaLieBTHYECKON KOMITO3HLINY,
cozeprkalleil Takoe aHTUTENO, KOTOPOE BBI3BIBAET OMOJIOrHYECKUH MIM KIMHUYECKUH OTBET WIIN
HEOOXOAMMBIH TepaneBTUYeCKUil 3(pPEKT B TKAHU, CUCTEME, OPTaHU3Me JKUBOTHOT'O,
MJIEKOIIUTAIOLIETO WX YeJIOBEKa, KOTOPBIH MPEAonaraeTcsi HCCIeI0BaTeIeM, BpauoM M
APYTHM MEIUIMHCKUM pabOTHUKOM. D PEeKTUBHOE KOIUYECTBO AHTUTENA MOXKET U3MEHSITHCS B
3aBUCHMOCTH OT TaKHX (paKTOPOB, KaK MATOJIOTUYECKOE COCTOSIHHE, BO3PACT, TIOJI U Macca
WUHIVBHIYYMA, U CIIOCOOHOCTH aHTUTENIA BBI3BIBATD JKEJIAEMbII OTBET Y MHANBUAYYMA.

Db heKTHBHOE KOINUECTBO TAKXKE SIBIISIETCS TAKUM, ITPU KOTOPOM JIFOOOH TOKCHYECKHUH TN
BpenHbIi 3()(HeKT aHTUTENa IePEBEIINBACTCS TEPANIEBTHUECKU OaronpusiTHbIMU 3 dexramu.
Takoe mpenMyIecTBO BKIIFOYAET B ce0st IF0OOMH U3 ClenyroImuX (PakTOpOB: MOBBILICHHYO
UMMYHHYIO TOJIEPAHTHOCTb TPAHCIUIAHTUPOBAHHBIX OPTaHOB, CTA0MIIN3UPOBAHHOE
ayTOMMMYHHO€ 3a00JIeBaHHE WM HAPYLICHUE, FITH OCIa0JIeHHe MPU3HAKOB WJIK CHMIITOMOB
ayTOMMMYHHOTO HapyIeHus u T. 7. CienuaiucT B JAHHOH 00J1aCTH TEXHUKH MOJKET JIETKO
onpenenutsb 3G HEKTUBHOE KOJMYECTBO, MPUMEHSISI U STOTO U3BECTHbIE METOAMKHU U HaOIrO1ast
pe3yJIbTaThI, IOy YEeHHbIE IPH aHAJIOTHYHBIX o0cTosATeNnbCcTBaX. [Ipn onpenenernu

3¢} EKTUBHOrO KOJIMYECTBA JJIsI MALIHEHTOB JICUAIUH BPad-qUArHOCT YYUTHIBAET MHOXKECTBO
(baxTOpOB, BKJIFOUAs, HO HE OTPAHUYMBASCh HMH: KOHCTUTYLIMIO TTALIUEHTA; €r0 MacCy, BO3PACT U
of1Iee COCTOsTHHE 310POBbs; KOHKPETHOE paccMaTpuBaeMoe 3ab0seBaHNe HIIH HapyLIEHUE;
CTEMeHb WM BOBJICYEHHE B MATOJIOTHYECKUN TPOLIECC, WIIH TSDKECTh 3a00JI€BAHUST MITH
HApYLIEHHS, OTBET KOHKPETHOT'O MALMEHTa; KOHKPETHOE BBOJUMOE COEIMHEHHE; CITOCO0
BBEJICHUS, XapaKTEPUCTUKH OMOIOCTY THOCTH BBOJMMOTO IPENapaTa;, BEIOPAHHYIO CXEMY
JICYSHHST; TPUMEHEHHE COIY TCTBYIOIUX JIEKAPCTBEHHBIX MPENapaToB; U APyTHUe 3HAUNMBbIe
00CTOATENBCTBA.

B nanHOM KOHTEKCTE TEpMUH «3(PPEKTHBHBII OTBETY» MALMEHTA HIJIH KOTBETY MAaLlEHTa

Ha JIeYeHHE OTHOCHUTCS K KJIMHUYECKOMN HJIN TepaHeBTquCKOﬁ MOJIB3€, KOTOPYHO MallUCHT
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NOJTy4YaeT NP BBEICHUHU aHTHTENA MO JAHHOMY n300peTeHunto. Takas mosb3a BKIIo4YaeT B ceds
1r000€ OTHO UM OOJIbIIee KOJHMYECTBO U3 CIEAYIOIUX SBJICHUN: TIOBBIIIEHHYI) UMMy HHYIO
TOJIEPAHTHOCTb TPAHCIUIAHTHPOBAHHBIX OPTaHOB; CTA0MIM3HPOBAHHOE Ay TOUMMY HHOE
3a00JIeBaHIe WM HApYLIeHUE, I OCIablieHue MPU3HAKOB WA CHMIITOMOB ay TOMMMYHHOTO
HAPYIIEHHS U T. 1.

IToTeHUnaNTbHBIM MTPEUMYIIECTBOM CIIOCOOOB, OMMCAHHBIX B JAHHOM JIOKYMEHTE,
SIBJISIETCSI BO3SMOKHOCTD JTOCTHIKEHHUST BBIPAXKEHHOTO M/MJIN JUTHUTENIBHOTO O0JIerueH s COCTOSTHHS
y MalMeHTa, CTPAAAIOLIEro ay TONMMYHHBIM HapyIIEHHEM, C IPHEMIIEMbIM MPOpHIEM
6€30MacHOCTH, BKJIIOYAOIIUM MPHEMJIEMYIO IEPEHOCUMOCTb, YPOBEHb TOKCHYHOCTH W/HITH
HeXeJIaTeNIbHBIE SIBJICHHS, TaK YTO MALMEHT MOJIy4YaeT MOJIb3y OT CHOCo0a JIeueHHs B IIeTIOM.

D¢ exTUBHOCTD JIeUeHNUs TI0 JAHHOMY M300PETEHUI0 MOKET OBITh H3MEpPEHa C TIOMOLIBIO
Pa3IUYHBIX KPUTEPHEB, KOTOPBIE OOBIYHO MPUMEHSIOTCS TPH OLIEHKE JICYSHUS Pa3JINIHbIX
ayTOMMMYHHBIX HapyLIeHNUH, BKIFOYasi, HO HE OTPAaHHYUBASCh STUM, HHAEKC AMEPHKaHCKOTO
kostemka pesmarogiorun (ACR) 20, ACR50, ACR70, MHAEKC MIOMIATU U TSDKECTH ICoprasa
(PASI) 50, PASI75, PASIOO0, PASI100, unnekc akTHBHOCTH CUCTEMHOM KPAaCHOM BOJTUAHKH
(SLEDAI). Heobs13aTenbHO MOTYT NPUMEHSATBCS PA3IMYHbIE APYTHE TOAXOABI K ONPeeICHUIO
3¢ EKTUBHOCTH JIFOOOH KOHKPETHOH TepaIuu 1Mo JaHHOMY H300pPETEeHUI0, BKIIIOUasi, HAIPUMED,
MapKepbl aKTHBALMH HUMMYHHBIX KJIETOK, [TOKAa3aTeNId BOCTIAJIEHUS], BU3YJTU3ALIHI0 U3MEPEHHS
3aBUCHMBIX OT KJIETOYHOT'O LIUKJIa OMOMapKepOB H/UJIH U3MEPEHUE OTBETA MMOCPEICTBOM OLIEHKH
6onu.

OG6pa3oBaHue MPOTHBOJIEKAPCTBEHHBIX AHTUTEN K OHOJIOTHYECKHM MperaparaM MOKeT
CHM3UTb 3P PEKTHBHOCTD JICUEHHSI U3-32 00PAa30BaHUs HEUTPATH3YIOLINX aHTUTEN MK Ooree
ObICTpOit hapMakOKMHETHKU. B HEKOTOpPBIX penkux ciydasx ADA takxke MOTyT ObITh
aCCOLMUPOBAHBI € MPoOIeMaMH O€30MaCHOCTH. AyTOMMMYHHbIE 3a00JI€BaAHUS SIBJISTFOTCSI
XPOHUYECKUMHU, TPEOYIOLIMMHU JIUTEIBHOTO JiedeHusi. ClienoBaTebHO, 4aCTO CYLIECTBY €T
NOTPeOHOCTh B AJIbTEPHATUBHBIX CIOCO0AX JIeUEHHsI, KOT/Ia TePareBTHYECKOe OMOIOrHYECKOe
JIEKapCTBEHHOE CPENCTBO (HANPUMEp, TEPANEBTHYECKOE AHTUTENO) MEPECTAET ObITh
s¢dexTuBHbIM. UTOOBI MpeonoeTh MPoOIeMbl C HMMYHOT€HHOCTBIO C TEYEHHEM BPEMEHH,
MOCJIEIOBATENIbHOE MMPUMEHEHHE OUOMPEnapaToB, JaXKe TeX, KOTOPbIE HALIEJICHbI HA OHY U TY
’Ke MHLIeHb, HanpuMmep, UHruouTopbl TNF, siBisieTcst IMPOKO pacipoCTpaHEHHON U IIHPOKO
NPUMEHSIEMO# MPAKTUKOM JIeueHHsl PU ay TOMMMYHHOX HapyLIieHusix (cM., Hampumep, Lloyd,
S., et al. (2010) The effectiveness of anti-TNFa therapies when used sequentially in rheumatoid
arthritis patients: a systematic review and meta-analysis. Rheumatology, 49:2313-21).

B nannOM m300perenun npennaraercs antureno npotus PD-1 uenoseka, conepkainee:
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1) HCVR, conepsxamyro HCDR1, umeromyr aMHHOKHCIOTHYIO MTOCIENOBATEIbHOCTb
SEQ ID NO: 5, HCDR2, umeroiyo aMUHOKHCJIOTHYO nocienoBaTeabHocTh SEQ ID NO: 6,
HCDR3, umeromyo aMUHOKUCIOTHYO nocienoBareabHocTh SEQ ID NO: 7; u

2) LCVR, conepsxamyro LCDR1, nMeromnyo aMHHOKHCIOTHYIO TIOCIENOBATENbHOCTD
SEQ ID NO: 8, LCDR2, umero1yo aMUHOKUCIOTHYO nocnienoaTtenbHOCTh SEQ ID NO: 9, u
LCDR3, umeromyro aMMHOKHCIOTHYO nocienosaTenbHocTh SEQ ID NO: 10, mpu sTom
yKa3zaHHOe aHTuTeNo npencrasisier codoit IgG1. TlpeanouturensHo, 4TOOBI TAKOE AHTUTEINO
csizbiBasioch ¢ PD-1 genoseka (to ectb SEQ ID NO: 13) unu ECD PD-1 uenoseka (Hanpumep,
SEQ ID NO: 14), co 3nauenuem Kp, cocrasnstomum okoso 1 x 107 M, okono 1 x 10 M, okono
1 x 10° M, okono 5 x 10 M umu okono 1 x 1071° M, uto onpezeneno ¢ nomMoIsio cnocobos,
M3BECTHBIX B JAHHOH 00JIaCTH TEXHUKHU, /WM C IOMOLIBIO CIIOCOOO0B, MO CYINECTBY, KaK
OIHMCAHO B JAHHOM JIOKYMEHTE, BKJIIO4asi, HO HE OTPAaHUYHBAsICh 3TUM, NPHMEHEHUE
OroceHcopa MOBEPXHOCTHOTO M1a3MoHHOTO pe3oHanca (SPR) mpu 25 °C uim 37 °C.
[IpennoururenbHO, YTOOBI TAKOE aHTUTENO CBsi3bIBANIOCH ¢ PD-1 yenoseka (To ectb SEQ ID NO:
13) mmu ECD PD-1 uenoseka (nanpumep, SEQ ID NO: 14), co 3Hauenunem Kp, cocraBnsromum
ot okono 1 x 10® M no okono 5 x 1071° M, uTo onpeseneHo ¢ HOMOIIbIO CIOCOOOB, U3BECTHBIX
B JAHHOW O0JIACTH TEXHUKHU, 1/ UJTH C TIOMOLIBIO CIIOCOOOB, MO CYIIECTBY, KaK OMMCAHO B JTAHHOM
JIOKYMEHTE, BKJIIOUas, HO He OTPaHUYUBASICh TUM, TPUMEHEHHE OMOCEHCOPa MOBEPXHOCTHOTO
a3MoHHOro pe3onanca (SPR) npu 25 °C wu 37 °C. Bonee npennoyTHTEIBHO, YTOOBI TAKOE
aHTUTENO CBs3bIBAIOCH ¢ PD-1 uenoseka (To ecte SEQ ID NO: 13) wnu ECD PD-1 uenoseka
(sarpumep, SEQ ID NO: 14), co 3nauennem Kp, cocrasnstomum ot okojo 5 x 10® M 1o okono
5 x 101 M, uro onpeneneHo ¢ MOMOMIBIO CIOCOOOB, H3BECTHLIX B JAHHOIH 0ONACTH TEXHUKH,
W/WITH C TTIOMOIIBIO CIIOCOOOB, TIO CYLIECTBY, KaK OMHMCAHO B JAHHOM AOKYMEHTE, BKJIOUasi, HO HE
OrPaHUYMBASICh 3TUM, IPUMEHEHHE OMOCEHCOPa MOBEPXHOCTHOTO TUIA3MOHHOTO PE30HAHCA
(SPR) mipu 25 °C wnu 37 °C.

B HexOTOpBIX BapuaHTaxX OCYLIECTBICHUS JAHHOTO H300PETEHUs MPEJIaraeTCs aHTHTENO
npotus PD-1 yenoseka, cogep:xaiuee:

1) HCVR, umeroinyro aMUHOKHCIOTHYIO niocienoBaTeibHOCTh SEQ ID NO: 3; u

2) LCVR, umeromyro aMHHOKUCIOTHYIO nocnenoBareabHOCTh SEQ ID NO: 4, npu sTom
yKa3zaHHOe aHTUTeNo npencrasisier codoit IgG1. TlpeamodrurensHo, 4TOOBI TAKOE AHTUTEINO
cBsi3biBajIoch ¢ PD-1 denoseka (To ects SEQ ID NO: 13) unu ECD PD-1 uenoseka (Hanpumep,
SEQ ID NO: 14), co 3nauenuem Kp, cocrapnsromum okoso 1 x 107 M, okono
1 x 10®* M, okono 1 x 10° M, okono 5 x 10 M unu okono 1 x 1071 M, uro onpeneneno ¢

MOMOIIBIO CIIOCOOOB, M3BECTHBIX B TAHHOW 00JIACTH TEXHUKHU, W/HUITH C TIOMOIIBIO CIIOCOOO0B, MO
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CYIIECTBY, KaK OIMMMCAHO B JAHHOM JAOKYMEHTE, BKJIFOUasi, HO HE OrPAaHHYUBASICh STHM,
npuMeHeHne OMOCEHCOpa MOBEPXHOCTHOTO MIa3MOHHOro pe3oHaHca (SPR) mpu 25 °C wnm 37
°C. Bonee npennoyTuTeNnbHO, YTOOBI TAKOE AHTUTENO CBsi3bIBaJIoch ¢ PD-1 yenoseka (To ecThb
SEQ ID NO: 13) unu ECD PD-1 uenoseka (sapumep, SEQ ID NO: 14), co 3nauennem Kp,
COCTABISAIOIIMM OT 0koJ10 1 X 10 M 10 okono 5 x 1071° M, uTo0 onpeneneno ¢ moMomibo
CIOCO0OB, M3BECTHBIX B IAHHOW 0O0JIACTH TEXHUKHU, H/UITH C IOMOIIBIO CIIOCOOOB, 110 CYIIECTBY,
KaK OIMCAHO B IaHHOM JIOKYMEHTE, BKJIFOUasi, HO HE OrPAaHUYNBASICh STUM, IPUMEHEHHE
OuoceHcopa MoBEPXHOCTHOrO Mm1a3MoHHOro pe3oHanca (SPR) mpu 25 °C umm 37 °C. Eme 6onee
MPEANOYTUTENBHO, YTOOBI TAKOE aHTUTENIO CBsI3bIBaJIoch ¢ PD-1 uenoseka (to ectb SEQ ID NO:
13) unu ECD PD-1 uenosexa (Hanpumep, SEQ ID NO: 14), co 3nauenunem Kp, cocrapnsrommum
ot okoj10 5 * 10®* M 10 okono 5 x 1071 M, uTo onpeneneHo ¢ HOMOIIbIO CIOCOOOB, U3BECTHBIX
B JAHHOM 00JIACTH TEXHUKH, W/WJIN C IOMOIIBIO CIIOCOOO0B, MO CYINECTBY, KAK OMHUCAHO B TAHHOM
TOKYMEHTE, BKJIIOYasi, HO He OTPaHUYUBAsICh 3TUM, IPUMEHEHHe OHOCEHCOopa MOBEPXHOCTHOTO
wia3MoHHoro pesoHanca (SPR) mpu 25 °C um 37 °C.

B HekOTOpBIX BApHAHTAaX OCYILECTBICHUS JAHHOTO N300PETEHNs IPEIIaraeTcsi aHTUTEIIO
npotus PD-1 denoseka, copepxaluee:

1) TsoKENyIo 1erb, UMEIOIIYI0 aMUHOKHUCIOTHYIO nocienoBaTenibHocTh SEQ ID NO: 1; u

2) JEeTKYO LEeMb, UMEIOIIY aMUHOKHCIOTHYO nocnenosareabHocTh SEQ ID NO: 2. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS JAHHOTO N300pETEHH s MPeIaraeTcsi aHTUTEIO MPOTHB
PD-1 genoBeka, cocrosiiiee U3 ABYX TsDKEIBIX LENel, UMEIOINX aMUHOKHUCIIOTHY IO
nocnenoBatenbHOCTE SEQ ID NO: 1, u AByX Jerkux mnenei, UMEerInX aMHHOKUCIOTHYEO
nocienosatenbHOCTh SEQ ID NO: 2. TlpeanoyturensHo, YTOOBI TAKOE AHTUTENO CBS3BIBATIOCH
¢ PD-1 genoseka (to ectb SEQ ID NO: 13) unu ECD PD-1 yenoseka (Hanpumep, SEQ ID NO:
14), co 3nauenuem Kp, cocrasmsromum okono 1 x 107 M, oxono 1 x 10 M, oxono 1 x 10 M,
okono 5 x 10 M umu oxoso 1 x 1071° M, uro onpeneneHo ¢ MOMONILIO CIOCOOO0B, H3BECTHLIX B
TaHHOM 00JIaCTH TEXHHUKH, W/HIIH C TOMOIIBIO CIIOCOOOB, MO CYIIECTBY, KaK OMICAHO B JAHHOM
IOKYMEHTE, BKJIIOYasi, HO He OTPaHUYUBASICh TUM, TPUMEHEHHE OHOCEHCOPa MOBEPXHOCTHOTO
ia3MoHHOTro pesoHaHca (SPR) mpu 25 °C uymu 37 °C. bonee npeAnovYTHTENHHO, YTOOBI TAKOE
aHTUTENO CBsA3BIBAIOCH ¢ PD-1 uenoseka (To ecte SEQ ID NO: 13) unu ECD PD-1 genoseka
(narpumep, SEQ ID NO: 14), co 3nauenuem Kp, cocrasnsromum ot okoso 1 x 10® M o okono
5 x 101 M, uro onpeneneHo ¢ MOMOMILIO COCOOOB, H3BECTHLIX B JAHHOI 0ONACTH TEXHUKH,
W/WITH C TIOMOIIBIO CIIOCO0OB, IO CYLIECTBY, KaK OMHMCAHO B JAHHOM AOKYMEHTE, BKJIFOUasi, HO HE
OrPaHUYMBASICh 3TUM, IPUMEHEHHE OMOCEHCOPa MOBEPXHOCTHOTO TUIA3MOHHOTO PE30HAHCA

(SPR) mipu 25 °C nnm 37 °C. Eme Oonee mpeAnouTUTENbHO, YTOOBI TAKOE AaHTUTEIO
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csi3biBasIoch ¢ PD-1 genoseka (To ects SEQ ID NO: 13) unu ECD PD-1 uenoseka (Hanpumep,
SEQ ID NO: 14), co 3nauenuem Kp, cocrapasromum ot okono 5 x 10 M go okomno 5 x 10710 M,
YTO OMPEAEICHO ¢ TIOMOIIBIO CTIOCOOOB, M3BECTHBIX B TAHHOM 00JIACTH TEXHUKH, WU C
MOMOIIBIO CIIOCOOOB, MO CYIIECTBY, KaK OMMMCAHO B TAHHOM JOKYMEHTE, BKJIFOUasi, HO He
OrpaHUYMBASICh 3TUM, TPUMEHEHHE OMOCEHCOpa MOBEPXHOCTHOTO TUNIA3MOHHOTO PE30HAHCA
(SPR) mipu 25 °C nnu 37 °C.

B nanHOM M300peTeHnn Takke mpeaaraeTcs KiIeTka MIEKOIUTAIOIIEero, CriocoOHas
3KcIpeccupoBaTh aHTuTesno npotus PD-1 yenoseka, cogeprkammee: HCDR1, umeromyro
aMUHOKHCIOTHY0 nocsienoBaresibHOCTh SEQ ID NO: 5, HCDR2, umeroiyro aMUHOKHUCJIOTHY O
nocnenosaTenbHOCTh SEQ ID NO: 6, HCDR3, umeroiyo aMMHOKUCIOTHY IO
nocnenosatenbHocTh SEQ ID NO: 7, LCDRI1, umeroiy0 aMUHOKHCIOTHYIO
nocnenosaTenbHOCTh SEQ ID NO: 8, LCDR2, umeroiy0 aMUHOKHUCIOTHYIO
nocaenoBaTenbHOCTE SEQ ID NO: 9, u LCDR3, umeronyo aMHHOKHCIOTHY O
nocnenosatenbHocTh SEQ ID NO: 10, mpu 3TOM yKa3aHHOE aHTHUTEJNO MPENCTaBIseT cOO0i
IgGl.

B HexoTOpBIX BApHAHTAaX OCYIIECTBICHUS TAHHOTO N300PETeHNUs MpeIaraeTcs KieTka
MJIEKOITUTAIOLIET0, CIIOCOOHAst HKCIPECCUPOBATh aHTHTENO NPoTuB PD-1 uenoseka, conepkainee
HCVR, umeromnyro amuHoKUCTOTHYI0 niocnenaoBatenbHoCcTh SEQ ID NO: 3, u LCVR,
HMEIOIIYI0 aMUHOKHUCIIOTHY0 nocienosarenbHocTh SEQ ID NO: 4, mpu 3ToM ykazaHHOe
aHTUTENO mpencTassieT codoit IgG1.

B HEKOTOpPBIX BapUaHTaX OCYLIECTBICHUS JAHHOTO H300PETEHUs MPEeJIaraeTcs KjeTka
MJTEKOMUTAIOLIETO, CIIOCOOHAs SKCIPEeCCUpOBaTh aHTUTENO npotus PD-1 venoBeka, coneprkainee
TSDKENYIO Lelb, UMEIOIY0 aMUHOKHUCIIOTHY0 nocnenosarenbHocTh SEQ ID NO: 1, u nerkyro
LIeTb, UMEIOIYI0 aMUHOKHUCJIOTHYO nocyenoBaTenbHOCTh SEQ ID NO: 2. B HekoTophIxX
BapUAHTAX OCYLIECTBICHUS JAHHOTO N300PETEHUS MPeiIaraeTCsl KJIeTKa MIEKOITUTAIOIIETO,
crocoOHast HKCIIPECCUPOBATh AHTUTENIO TPOTHB PD-1 denoBeka, COCTOSMItt U3 BYX TSMKENbIX
Lened, UMEIIUX aMUHOKUCTOTHY0 nocheaosarenbHOCTh SEQ ID NO: 1, u nByx nerkux
Hernel, UMEIOIUX aMUHOKUCTIOTHY 0 nocieaosarenbHOCTh SEQ ID NO: 2.

B nanHOM M300peTeHNnN TakKe MpensIaraeTcs Croco0 MpOayIMPOBAHHS aHTUTEA
npotus PD-1 denoBeka, BKIOUArOIMiA: 1) KyJbTHBHPOBAHNUE KJIETKH MIIEKOIUTAIOLIETO,
cocoOHOM 3KcpeccupoBaTh aHTUTENO poTuB PD-1 yenoseka, conepskamee HCDRI,
UMEIOINYI0 aMHUHOKHUCIOTHYHO nocienoBarenbHocTs SEQ ID NO: 5, HCDR2, umeromyto
aMUHOKHCIOTHYI0 nocnienoBaresibHOCTh SEQ ID NO: 6, HCDR3, umeroiyr0 aMUHOKHCJIOTHY O

nocnenosaTenbHocTh SEQ ID NO: 7, LCDRI1, uMeroinyro aMUHOKHCIOTHYIO
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nocnenoaTenbHOCTE SEQ ID NO: 8, LCDR2, nmeroiy0 aMUHOKHCJIOTHYIO
nocnenoatenbHOCTE SEQ ID NO: 9, u LCDR3, umeroryo aMUHOKUCIOTHY O
nocnenosatenbHOCTE SEQ ID NO: 10, mpu 5ToM yKa3aHHOE aHTHTEJIO MPENCTaBisieT coOok
IgG1; u 2) BocCTaHOBIIEHNE aHTUTENA.

B HeKOTOpBIX BapHaHTaX OCYIIECTBICHHS JaHHOTO H300PETeHUs MPenyIaraeTcsi criocod
NPONYLMPOBaHUS aHTuTeNa npotuB PD-1 uenoseka, BKirOYa0Omuii: 1) KyJIsTHBUPOBAaHUE
KJIETKH MJIEKOITUTAIOLIETO, CIIOCOOHOM SKCIPECCHpOoBaTh aHTUTeNO NpoTuB PD-1 uenoseka,
conepxkainee HCVR, umeronyro aMuHOKHUCIOTHYO nocnienoBaTenbHOCTh SEQ ID NO: 3, u
LCVR, umeroiyro aMuHOKUCIOTHYIO nocneaosarenbHocTs SEQ ID NO: 4, mpu aToM yka3aHHOe
a"THUTeNO npencrasisier coboli IgG1; u 2) BOCCTaHOBIIEHUE aHTHUTENA.

B HeKkoTOpBIX BapHaHTax OCYIIECTBICHHs JaHHOTO U300PETeHNs MpenIaraeTcsi crocod
npoayuupoBaHus aHTuTena npotus PD-1 denoseka, BKIroUaromuii: 1) Ky IbTUBHPOBaHHE
KJIETKH MJIEKOITUTAIOIIET0, CIIOCOOHOM 3KCIPECCHPOBATh aHTUTENO mpotuB PD-1 desnoseka,
cozepakaliiee TSHKENyIo Lelb, MMEIOIY0 aMUHOKHUCIIOTHY0 nocnenosarenbHocTs SEQ ID NO:
1, ¥ Ierkyro 1ernb, IMEIOLIY0 aMUHOKUCIIOTHY10 nocienosatenbHocTh SEQ ID NO: 2; u 2)
BOCCTAHOBJICHHE aHTUTENIA. B HEKOTOPBIX BApUAHTAX OCYIIECTBJICHHUS TaHHOTO N300peTeHuUs
npeasaraercsi cnocod mpoayupoBaHus antutena npotus PD-1 yenoseka, BKiroUaromuii: 1)
KYJIbTUBHPOBAHHE KJIETKA MJIEKOIHUTAIOIETO, CIIOCOOHOM SKCIIPECCUPOBATh AHTUTENIO MIPOTHB
PD-1 uenoBeka, cocrosilee U3 ABYX TSHKENBIX LETeH, UMEIOLIUX aMUHOKUCIOTHYHO
nocnenoBatenbHOCTh SEQ ID NO: 1, u AByX Jerkux mnenei, MMErIuX aMHHOKUCIOTHYEO
nocienosatenbHOCT SEQ ID NO: 2; u 2) BocCTaHOBJICHHE aHTUTENA. B TaHHOM H300peTeHun
TaKKe npeajaraercs anturesno npotus PD-1 dyenoseka, noay4eHHOE ¢ MOMOLIBIO YKa3aHHOTO
croco0a, a TakKe MPUEMIIEMbIN HOCUTENb, pa30aBUTENb WM BCIIOMOTATEIbHOE BELIECTBO.

B nannom m3obperennn npennaraercs monekysa JIHK, copepskarnast moJuHY KJICOTH],
nMmerorui mocnenosarenbHocTh SEQ ID NO: 11, SEQ ID NO: 12 miiu SEQID NO: 11 u 12. B
JaHHOM HM300pPETEHNH TaKKe TMPENJIaraeTcs KJIeTKa MIEKOITUTAIOIIEr0, COep Kalasi MOJIEKY Ty
JHK, copep:katnyro noaunykieoTua, uMmeroiuii nocineaosarenbHocts SEQ ID NO: 11, SEQ ID
NO: 12 wmm SEQ ID NO: 11 n 12.

B nanHoMm m300pereHuu npemiaraercs apMaleBTHIeCKasi KOMIIO3HLIUS, coaepskammast 1)
anrureno npotus PD-1 yenoseka, conepskamyo HCDR 1, umeroiyo aMMHOKHCIOTHY O
nocaenosaTenbHocTh SEQ ID NO: 5, HCDR2, nmeronyo aMUHOKUCIOTHYO
nocnenoBatenbHOCTE SEQ ID NO: 6, HCDR3, umeromy0 aMMHOKUCIOTHYEO
nocnenoatenbHOCTE SEQ ID NO: 7; LCDR1, numMerouy0 aMUHOKHCIOTHYIO

nocnenosaTenbHocTh SEQ ID NO: 8, LCDR2, uMeroinyro aMUHOKHCIOTHYIO
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nocaenosaTenbHOcTh SEQ ID NO: 9, u LCDR3, umMeroiyo aMMHOKUCIOTHYHO
nocnenoBatenbHOCTE SEQ ID NO: 10, mpu 3ToM yka3aHHOE aHTHTEJIO MPENCTaBisieT codoi
IgG1; a Taxoke 2) mpuemiieMblii HOCUTENb, pa30aBUTENb HIIH BCIIOMOTaTeIbHOE BELIECTBO. B
HEKOTOPBIX BAPHAHTAX OCYINECTBJICHUS JAHHOTO N300PETEHHsI YKa3aHHOe aHTUTeNO poTus PD-
1 uenoseka copepxkut HCVR, umeromyo aMMHOKUCIOTHYO nocienosareabHocTs SEQ ID NO:
3; u LCVR, umMeroiyo aMMHOKUCIOTHY0 nocaenosaTenbHocTs SEQ ID NO: 4, npu sTom
yKa3aHHOE aHTUTENO npencrasisier codoii IgGl. B HekoTOpBIX BapHaHTaxX OCYIECTBICHHS
JAHHOTO M300peTeHNs YKa3aHHOe aHTUTENO MpOoTUB PD-1 yenoBeka CONEpKUT TSKENYIO LeTb,
HUMEIOIY0 aMUHOKHUCIIOTHYO nocienoBateabHocTh SEQ ID NO: 1, u nerkyro 1ermns, UMEIIIy o
AMHHOKHUCJIOTHYO0 nocnenosaTenbHocTs SEQ ID NO: 2. B HEeKOTOpBIX BapUaHTax
OCYLIECTBIIEHUs] JAHHOTO U300peTeHns1 yka3aHHOe aHTuTeno nporus PD-1 yenoseka cocTouT u3
JBYX TSDKEJIBIX LENel, UMEIOIIUX aMUHOKHUCIIOTHY0 nocnenoBatenbHocTh SEQ ID NO: 1, u
IBYX JIETKUX LIeTIel, UMEIOIINX aMIHOKHCIOTHYIO nocienosaTenbHOCTh SEQ ID NO: 2.

Ponp mytn PD-1 kak KOHTPOJIBHOM TOYKH 1l HMMYHUTETa ObLIa TIIATENBHO U3YUYEHA.
H3BecTHO, 4TO KOraa ctumyupyercs myTb PD-1, ak THBHOCTE MMMYHHOH CHCTEMBI OOBIYHO
CHIKAETCS, YTO MOXKET OBITh UCIOJIb30BAHO ISl JICUEHHSI Ay TOUMMY HHbIX HapyIIeHHH,
UHIYKIUA UMMYHHOW TOJIEPAHTHOCTHU /WM OCJIaOJIeHHs MTPOSIBJICHUH PEaKuK «TPAHCIUIAHTAT
MPOTHUB XO3SIMHAY .

B nanHOM m300peTeHnn npeniaraeTcs Croco0 JIEYeHUs1 ay TOUMMY HHOT'O Hapy IIEHUS,
BKJIFOYAIOLIMI BBEJCHHE HYKIAIOLIEMYCsl B TOM NMauUeHTy () (PEeKTUBHOTO KOJIMUYECTBA
anrurena npotus PD-1 uesnoseka, conepskamero: 1) HCVR, conepskamyro HCDR 1, umeroriyro
aMUHOKHCIOTHYI0 TiocnenoBateibHOCTE SEQ ID NO: 5, HCDR2, umeronyr0 aMHHOKHCIOTHY O
nocnenosaTenbHOCTh SEQ ID NO: 6, HCDR3, umerommyo aMHHOKHUCIOTHYO
nocnenosatenbHOCT SEQ ID NO: 7; u 2) LCVR, conepskamyro LCDR1, umeromnyro
aMUHOKHCIOTHYIO nocnienoBateibHOCTE SEQ ID NO: 8, LCDR2, nmero1yo aMUHOKUCIOTHY O
nocnenosaTenbHOcTh SEQ ID NO: 9, u LCDR3, umeroiyo aMMHOKUCIOTHYIO
nocnenosatenbHOCTh SEQ ID NO: 10, npu 3TOM yka3aHHOE aHTHTEJIO MPENCTaBisieT coOok
IgG1l. B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHHUS JAHHOTO H300PETEHHS MPEAJIaraeTcsi Crocod
JIEYeHHsI Ay TOMMMYHHOT'O HapyIICHHUS, BKJIIOYAOIIUN BBEICHNE HY KIAIOIEMYCSl B 3TOM
nauueHTy 3¢ dexTruBHOrO KoMmuecTsa anturena npotus PD-1 genoseka, cogepaxarero: 1)
HCVR, umeroryio aMuHOKUCITOTHYIO nocienoarenbHocTh SEQ ID NO: 3; u 2) LCVR,
HMEIOIIYI0 aMUHOKHUCIIOTHY0 nocinenosarenbHocTs SEQ ID NO: 4, npu aTom yka3aHHOe
aaTUTENO npencrasisier codoit [gG1. B HEKOTOPBIX BapHaHTaX OCYINECTBICHUS JAHHOTO

U300peTeHNsI PpeIaraeTcs Crocol JeUeHUs] Ay TOUMMYHHOTO Hapy LIEHHS, BKIFOYAOLITHI
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BBEJCHHUE HY KAIOIIEMYCsl B STOM MaluueHTy 3¢ (HeKTHBHOrO KoJaudecTsa aHTurena nporus PD-1
YeJIOBEKa, COAepIKaliero: 1) TSHKeNnyo Lenb, UMEIOINY0 aMUHOKHCIOTHYIO MOCIIEI0BATEIbHOCTD
SEQ ID NO: 1, u 2) nerkyo 1erb, UMEIOLIYI0 aMHUHOKUCIIOTHYIO mocienoBareibHocTh SEQ ID
NO: 2. B HEKOTOPBIX BapHaHTAX OCYINECTBICHHs JAHHOTO H300PETeHUS TaAKXKe MPEAIaraeTcs
YKa3aHHOE, COCTOSIIIEE U3 ABYX TSKEJIBIX LEMNel, MMEIOLIUX aMUHOKUCIOTHY IO
nocnenoaTenbHOCTh SEQ ID NO: 1, u AByxX Jerkux nenei, UMErOIIuX aMUHOKHCIOTHY IO
nocaenosaTenbHOcTh SEQ ID NO: 2. B Takux BapuaHTax OCyLIECTBJIEHUS JAHHOTO
H300peTeHNsI TaKKe MPENIoaraeTcs, YTO ay TOMMMY HHOE HapyIIeHUe MPEAICTaBIsieT coO0H
GVHD, otrop:eHue TpaHCIUIAHTUPOBAHHOTO TBEpAOTro oprana, Backysnut, SLE, TIDM, MS,
GCA, PsO, PsA, RA, IBD, UC, AS, S;S, ayTouMMyHHBII T'€IaTUT, CKIEPOIEPMY, LETHAKUIO,
Oose3np Annucona, 6oe3Hp XamuMoTo, 6ose3Hs ['peiisca, aTpodudeckuii
racTPUT/IEPHULIMO3HYIO0 aHEMHIO, TPUOOPETEHHBIN TMIIOTOHAAN3M/OECTUIOINE, THITOMAPATHPEO3,
MO3UTHUBHO-TEMOJIUTHYECKYI0 aHeMHio KymMOca, XpoHudeckue ajeprudeckue 3a00neBaHus
(Takue Kak acTMa, CeHHasl IMXOpaaKa WU ajulepruueckuii puHut), 6one3sHb Kpona, Myxkckoe
WIH JKeHCKoe Oecrutonue, OonesHb bexuera, rpanynemaro3 Berenepa, MuokapauT, MHO3HT,
PMR, camonpou3BosibHBII a0OPT, BUTHIINIO, aT€POCKIIEPO3, ay TOMMMYHHBIH TAHKPEATHT,
Oynne3Hbii meMpUronua, XpOHUYECKUE BUPYCHbIE MH(PEKIIUN MM MHACTEHHUIO TPABHC.

B HeKOTOpBIX BapHaHTAX OCYINECTBJICHHS JAaHHOTO U300PETEHHUS TaKKe TPEATIONAraeTcs,
YTO YKa3aHHOE aHTUTEJIO BBOISAT B KOMOMHALIMU C IPYTUMH TEPANIEBTUYECKUMH areHTaMH,
MPUMEHSIEMbIMU JJTsI IEYSHUS] Ay TOUMMY HHBIX HapyIICHHUH.

B nannoM noxyMeHTe onucaHo aHTtuteno npotus PD-1 uenoseka no nanHomy
U300pETEHHIO JIJIsl IPUMEHEHUS B TEpanui. B HEKOTOPBIX BApUAHTAX OCYIIECTBJICHUS JAaHHOTO
u3o0peTeHust npeanaraercs antuteno nporus PD-1 uenoseka, conepskamee: 1) HCVR,
UMEIOIIYI0 aMUHOKUCIIOTHYI0 nocienoarenbHocth SEQ ID NO: 3; u 2) LCVR, umeroryro
aMUHOKHCIOTHYIO nocneaoBatenibHOCTh SEQ ID NO: 4, mpu 5TOM yKa3aHHOE aHTHUTENO
npexacrasisier coboit IgG1 s npumMeHeHus B Tepanuu. B HEKOTOPBIX BapUaHTax
OCYIIECTBJICHHS TAHHOTO M300pETeHUs MpenjiaraeTcsi anTuresio npotus PD-1 yenoseka,
comepskamiee: 1) TSHKENyIO LeMb, HMEIOIY0 aMUHOKUCIIOTHYIO TocsienoBarebHocTh SEQ 1D
NO: 1; 1 nerkyo uernb, UMEIIIY0 aMUHOKUCIIOTHYO nocienosareabHOCTh SEQ ID NO: 2, nyst
NMPUMEHEHUs B Tepanuu. B HEKOTOPBIX BAPUAHTAX OCYINECTBJICHHS JAHHOTO H300peTeHuUs
TaKKe MpeJiaraeTcs yka3aHHOe, COCTOSIIEE U3 ABYX TSDKEIbIX LEenel, UMEIOIINX
AMUHOKHCIOTHYIO nocnienoBatenibHOCTE SEQ ID NO: 1, u ABYX JerKux meneu, UMEroInx
aMHHOKHUCIOTHYI0 nocnenosaTenbHocTh SEQ ID NO: 2. B HekoTOphIX BapUaHTax

OCYIHICCTBJICHHUA JaHHOT'O I/1306peTeHI/I$I MPpEAnOIaracTCs, 4TO yKa3aHHas Te€pamnusa
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npeaHa3Ha4YeHa AJIsl JISUEHUSI Ay TOUMMYHHOTO HapyIIeHHs. B HEeKOTOpBIX BapHaHTax
OCYIIECTBIICHHUS JTAHHOTO U300pETeHNs PEATIONAraeTCsl, YTO YKa3aHHOE ay TOMMMY HHOE
HapyeHue npencrasisier coboit GVHD, orropskeHne TpaHCIIAHTHPOBAHHOTO TBEPIOTO
oprana, Backyyut, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayrouMmyHHBIH
reraTuT, CKIePoaepMy, LeJTHakuto, 00Jie3Hb AIUCOHA, OOJIe3Hb XaImnMoTo, OoJie3Hb [ peiiBca,
arpouyeckuii racTpUT/TIEPHULIMO3HYI0 aHEMUIO, TPHOOPETEHHBIH IMITOroHaan3M/oecruionue,
TUTIONIAPATUPEO3, TO3UTHBHO-TEMOJUTHYECKY 0 aHeMuto Kymbca, XpoHHUeCKue ajiepruueckme
3a0oneBaHMs (TaKHe Kak aCTMa, CeHHasl JINXOPaJKa WIN aJuleprudeckuil puHut), Oonesnb Kpona,
My KCKO€ HIIH JKeHCKoe Oecriionne, bone3Hp bexuera, rpanynemaro3 Berenepa, Muokapaur,
muo3ut, PMR, camonpons3BosibHbIH a00OPT, BUTHIIUTO, aTEPOCKIIEPO3, Ay TOUMMY HHBIH
MAHKpeaTHT, OyJIIe3HbIH MeMpUTrona, XpOHUUYECKHUE BUPYCHbIE HHPEKIMH WIH MUACTEHHUIO
rpaBUC. B HEKOTOPBIX BaApHAHTAX OCYILIECTBICHUS JAHHOTO H300PETEHUsI PEATIONaraeTcsi, YTo
YKa3aHHOE aHTUTEJIO BBOAAT B KOMOWHALIMY C APYTUM TE€PANEBTUYECKUM ar€HTOM ISl JICYECHUSI
ayTOMMMYHHOTO HapyIIeHusl. B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHS JaHHOTO M300peTeHHs
TaKXe MPEJIOoJaraeTcs, YTo yKa3aHHOE aHTUTEJNIO BBOAAT (MJIU IOJIXKHBI BBOAUTD) B
OZTHOBPEMEHHOM, pa3/eNbHON HIIH MOCIEA0BATEIbHOW KOMOMHAIIMY C APYTHM TE€PANEeBTHYECKUM
areHTOM JUJIs JIEUeHHs ay TOMMMYHHOTO Hapy LIEHMUSI.

B nanHOM nOKyMeHTe onucaHo aHTuTeso npotus PD-1 uenoseka no nanHomy
U300pETEHHIO JIJTsl U3TOTOBIIEHHS JIEKAPCTBEHHOTO CPENICTBA JJIsl JICUEHUs] 8y TOUMMY HHOT'O
HapyluieHus. B HEKOTOPBIX BapUAHTAaX OCYLIECTBICHHS JAHHOTO U300PETeHUs IPeaIaraeTcst
anrureno npotus PD-1 yenoseka, cogepsxkaiiee: 1) HCVR, umMeromy0 aMUHOKUCIOTHY IO
nocnenosatenbHOCTh SEQ ID NO: 3; u 2) LCVR, uMeromyro aMUHOKUCTIOTHYEO
nocienosatenbHOCcTh SEQ ID NO: 4, mpu 5TOM yKa3aHHOE aHTUTENO npeacrasisier codon IgGl,
111 I3TOTOBJICHHS JICKAPCTBEHHOTO CPEICTBA JJIS JICUSHUSI ay TOMMMYHHOTO HapyIueHusi. B
HEKOTOPBIX BAPHUAHTAX OCYIIECTBJICHUS JAHHOTO N300PETEHHsI PEIaraeTCsi aHTUTEIO MPOTHB
PD-1 uenoseka, conepskaiiee: 1) TSDKEIYIO LETb, UMEIOIIY AMUHOKUCTIOTHYIO
nocnenosatenbHOcTh SEQ ID NO: 1; u 2) nerkyro 1ernb, UMEIOIY0 aMUHOKHUCIOTHY O
nocnenoBaTenbHOcTh SEQ ID NO: 2., st U3roToBieHUs JEKapCTBEHHOIO CPEACTBa s
JIeYeHHsT ay TOMMMYHHOT'O PacCTPOHCTBAa. B HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHHS JAHHOTO
M300pETEHNsI TAKKe MPEIaraeTCsl YKa3aHHOE, COCTOALIEE U3 ABYX TSDKEIBIX LETeH, MEFOIINX
AMUHOKHCIOTHYIO nocnienoBateibHOCTE SEQ ID NO: 1, u ABYX Jerkux meneu, UMeroInx
aMHHOKHUCIOTHYI0 nocnenosaTenbHocTs SEQ ID NO: 2. B onHOM BapuaHTe OCYIeCTBICHMUS
JaHHOTO M300PETEeHNS MPENIIONAraeTcs, YT0 yKa3aHHOE JIEKAPCTBEHHOE CPEICTBO

NpEAHA3HAYCHO AJIA JICHCHUSA Yy TOUMMYHHOI'O HAPYICHUA. B HEKOTOPBIX BapHUaHTax
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OCYIIECTBJICHHS TAHHOTO M300PETeHUs PEATOIAraeTCsl, YTO YKa3aHHOE JIEKAPCTBEHHOE
cpencTBo npenHasHaueHo st Jedenus GVHD, oTTopskeHus! TPaHCIUIAHTHUPOBAHHOTO TBEPIOTO
oprana, Backyymra, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayToUMMyHHOTO
rernaTuTa, CKJIepoaepMbl Hennaku, 6onesHu Anaucona, 6one3nu Xamumoro, Oonesau [ petisca,
arpopuIeCcKOro racTpuTa/IEPHULIMO3HON aHEMUIO, TPHOOPETEHHOTO
THITOrOHAAN3Ma/0ecIioue, runonapaTupeosa, MO3UTHBHO-reMoTuTHIeckoi anemun KymoOca,
XPOHUYECKHUX aJUIEPrUIeCcKiX 3a00JIeBaHUN (TaKUX KaK aCTMa, CeHHAsI IMXOPaIKa UK
aJeprudaeckuil puHuT), 6oe3nu KpoHa, My»CKOTO HITH KEHCKOTo Oecrutonust, 601e3Hu
bexuera, rpanynemaro3u Berenepa, Muokapaura, muosura, PMR, camonpousBosibHOTO adopTa,
BUTHJIUTO, aTEPOCKJIEPO3a, ay TOUMMY HHOT'OM MaHKpeaTuTa, OyJuie3HOro neMmgpuronsa,
XPOHUYECKUX BUPYCHBIX MH(PEKIHN UM MUACTEHUH TPABUC.

Cxembl BBeZI€HHsI MOTYT OBITh CKOPPEKTHUPOBAHBI JJIs1 00eCTeueH s] ONTHMATbHOTO
JKeJIaeMOro OTBeTa (Harmpumep, TepaneBTHYecKoro adgdexra). J[03bl IeKapCTBEHHOTO CPEACTBA
MOTYT TUTPOBAThCS JUIsl ONTUMU3alu Oe3onacHocTH U 3 dexruBHocTu. Cxembl BBEISHHUS 103
U1 BHYTPUBEHHOTO (BHYTPUBEHHOTO) MJTH HE BHYTPUBEHHOTO BBEACHMS, TIOAKOXKHOTO (T1/K)
JIOKaJM30BaHHOTO WJIM CHCTEMHOTO BBEICHUS HJTH UX KOMOMHALIUH, KaK MPaBUiIo, OyayT
BapbUPOBATHCS OT OHOKPATHOW OOFOCHOM A03bI MJTH HENMPEPBIBHOW HH(Y3UU 10 MHOKECTBA
MOJKOKHBIX BBEACHHI B MECSILI, MPEANOYTHTEIBHO, HE Yallle, YeM OIUH pa3 B JIeHb, Ooyee
MPEANOYTUTENBLHO, He Yallle, YeM OIUH pa3 B HENEI0, elle OoJiee MpearnouTUTENbHO, He Yallle,
YeM OJIMH pa3 B KAXKAbIE B HEJENH, ele Oojiee MPEANOYTHTEIbHO, HE Yallle, YeM OJIMH pa3 B
MECSII] MJTH KaK Ha3HAYEHO JISYAIM BPadyoM U 00YCIIOBJIEHO COCTOSTHHEM IMALUEHTA.
KonmnuecTBo 1 4acToTa BBEICHHUS 103 MOTYT OBITh ONpeNeeHbl BpaueM (Bpauyamu), KOTOPBIH

JICUHUT IIallUCHTA.

IIpumep 1. Ixkcnpeccusi U OYUCTKA AHTHTEJT

AmuHOKUCTOTHBIE TIochenoBaTenbHOCTH CDR BapuabenbHOM 00J1aCTH TSHKENOHN 1enH U
JIETKOM LeTH, MOJTHbIE AMHUHOKHCIIOTHBIE TIOCIIEA0BATEIbHOCTHU TSDKEJION LIETH U JIETKOU LeTH
AHTuTena | ¥ HyKJIEOTUIHBIE MTOCIEIOBATEIbHOCTH, KOIUPYIOLIUE UX, IEPEUNCICHBI HUKE B
paszzere, 03arjaBIeHHOM « AMUHOKHCJIOTHBIE U HYKJIEOTHUHbIE TIOCIenoBaTeNbHOCTI) . Kpome
toro, SEQ ID NO aMHHOKHCJIOTHBIX MOCIEN0OBATEIbHOCTEH JIETKOM 1eTH, TSKEJION 1IeTH,
LCVR u HCVR Awntutena 1 mpusenens! B Tabnuue 1(a) Hiske. Kpome Toro, B Tabnune 1(a)
npusenenbl SEQ ID NO nns amuHOKHCTOTHBIX nocnenoBaTenbHocTeil CDR BapuabenpHOMN

obiactu HC u BapuabenpHoii obnactu LC Antutena 1.
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AHTHTENA IO JAHHOMY M300pETeHHIO, BKIIFOYAst, HO HE OTPAHUYHBAsCh UMH, AHTHTEIO
1, MOYXHO M3TrOTOBUTB U OYUCTHUTB 110 CYIIECTBY CIEAYOMIM 00pa3oM. COOTBETCTBYIOLIAS
KJIETKA-XO35IMH, TaKasi Kak, HO He orpannuuBasich 3tuM, HEK 293 wimu CHO, moxet ObITh Tub0
BPEMEHHO, MO0 CTaOMIBHO TPAaHCPHUIMPOBAHA CUCTEMOI SKCIIPECCUH [T CEKPELIUU aHTUTEII C
MIOMOIIBIO, HAITPUMEP, OJJHOTO BEKTOPA, KOAUPYIOLIETO SKCIIPECCHIO TSDKENIOHN LIEMHU U JIETKOM
LIETTH, WJTH C TTIOMOIIBIO IBYX BEKTOPOB, U3 KOTOPBIX OJUH KOAUPYET TSDKENYIO LETlb, a APYTon
KOZIUPYET JIETKYIO 1eTb (MPUMEHSIs ONITUMANIbHOE 3apaHee ONpeeNIeHHOe COOTHOLIEHNE
BekTopoB HC:LC (mampumep, 1:3 wnu 1:2).

ITockomnbky 3 peKTHBHASA HIKCIPECCHS] TEPANIEBTHUECKUX aHTHTEN B KJIETKAX
MJIEKOITUTAIOLINX YaCTO SIBJISETCS] KPUTHUECKUM (PAKTOPOM JJIsI KOMMEPYECKOT0 yCrexa
TepaneBTuueckoro anturena, k/JIHK, konupyromast Anrureno 1, Oblta ONTUMHU3UPOBAHA My TEM
TECTUPOBAHUS MHOXXECTBA BAPHAHTOB KOJJOHOB, BKJIOYasi HEKOTOPbIE, MOy YEHHbIE U3
KOMMEPYECKH TOCTYITHBIX CJIYKO ONTHMHU3ALMN KOJOHOB JUJIsl CUTHAJIBHOM MOCJIEIOBATEIBHOCTH
u BapuabenbHbIx obnacreid. [Tommuykneotuasl, nporemoncrpuposansbsie B SEQ ID NO: 11 u
12, xonupyromue TSLKEIyo U JETKYH0 Lelb AHTUTeNa 1, COOTBETCTBEHHO, MPUMEHSIIHN IS
reHepauny JMHUN KJIETOK, KOTopas 3(h(eKTHBHO MPOAYLMPYET NOBBILIEHHBIE TUTPBI (HATIPHMED,
HPENIOYTUTENIBHO, MPUMEPHO 110 6 pas, Oojiee MpeAnOYTUTENBHO, TPUMEPHO 10 7 pas, elne
Oosee MPennoYTUTENFHO, MPUMEPHO 10 8 pas, emme Oosiee MPennoYTHUTEIbHO, TPUMEPHO 10 9
pas, eie Oosiee mpeanouTUTEIbHO, 10 10 pas, emre Oojiee npeano4YTUTeILHO, 10 11 pas Bbile Mo
CpaBHEHHUIO ¢ aHanornyHoi nuHuelt kierok CHO, sxkcnpeccupyromeii NoJuHyKJI€OTH I, KaK
npoaemoHcTpuposado B SEQ ID NO: 12, u nonuHykIeoTHs, KOOUPYIOLIUI TSDKEIYIO Lielb
Anrtutena 1, KOoTOpbIii He ObLT ONTUMHU3UPOBAH B OTHOLIEHHH IPUMEHEHHSI KOJJOHOB B
crabmibHON uHUM Kietok CHO.

Cpena, B KOTOPYIO CEKPETUPOBATIOCh AHTUTENO 1, MOXKET ObITh OYHINEHA C TOMOIIBIO
1000 U3 MHOTHX OOBIYHO MPUMEHsieMbIX MeTonuK. Hampuwmep, B ciyuae pparmenrta Fab cpena
MoskeT ObITh HaHeceHa Ha koJioHKy MabSelect (GE Healthcare) unmu kononky KappaSelect (GE
Healthcare), ypaBHOBEIIEHHYO COBMECTUMBIM Oy depom, TakuM Kak docdaTHo-coneBoii Oydep
(pH 7,4). Kononka MOKeT OBITh IPOMBITA IJIS Y JAJICHUS] HECTIELTM(PUUIECKIX CBSI3BIBAIOLITIX
KOMITOHEHTOB. (CBSI3aHHOE aHTHUTEJIO MOXKET OBITh 3TFOMPOBAHO, HATIPUMED, C TOMOIIBIO
rpanuenta pH (sampumep, 20 MM Tpuc-6ydepa pH 7 k 10 MM uuTpaTHOrO HATPHUEBOTO
oydepa, pH 3,0, nnmu pocdarao-conesbim 6ypepom pH 7,4 k 100 MM rimmumHOBOTO Oydepa, pH
3,0). ObGnapyxenue Gppakiuii aHTUTEN MOYKHO TIPOBOANTD, HAIPUMED, € TIOMOLIBI0 Y P-
abcopOuuu wm JICH-TTAAT snekrpodopesa, a 3aTeM NpOBOAUTH UX OOBETHMHEHHUE.

PacTBOpuMEBIE arperatsl U MyJbTUMEPBI MOTYT OBITh 3 (PEKTUBHO yAAJIEHbI C TIOMOIIBIO
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OOBIYHBIX CIOCOOOB, BKITIOYAs SKCKJIFO3HOHHYIO, ¢ THIPO(HOOHBIM B3aUMOACHCTBHEM,
HMOHOOOMEHHY0, MYJIbTUMOAIbHYIO FJIH THIPOKCHATIATUTHYIO XpOMaTorpaduio. AHTHUTEIO
MO3KEeT OBITh CKOHLICHTPUPOBAHO, 3aMEHEHO Oy hepom i/miiu CTepuiIbHO OT(QUITBTPOBAHO C
MOMOIIBEO OOBIYHBIX METOAMK. [I0Jy4YeHHBINH IPOAYKT MOXKET XpaHUThCs 1pH 4-5 °C mimmMoxer

OBITH HE3aMeTNTENbHO 3aMOopokeH npu -80 °C Uil MOKeT ObITh THOPHITN3UPOBAH.

Ta6auua 1(a): SEQ ID NO ans aronucruyeckoro anturesna npotus PD-1 yenosBeka

AnTHTeN0 1

AMHHOKHCJIOTHAS SEQ ID NO:
N0CJ1e10BATEIbHOCTD AJS
Tsxenast nenb 1
Jlerkas uenb 2
HCVR 3
LCVR 4
HCDR1 5
HCDR2 6
HCDR3 7
LCDRI1 8
LCDR2 9
LCDR3 10

JHK-koaupyomas SEQ ID NO:

NOCJIeA0BATEILHOCTD AJIsI:
HC 11
LC 12
Ta6auua 1(b): SEQ ID NO aas nocinenosarenbHocreii PD-1

AMHMHOKHCJIOTHASA SEQ ID NO:
M0CJ1e10BATEJIbHOCTD AJISI:
PD-1 uenoBeka 13
ECD PD-1 uenoseka 14
PD-1 o0e3bsiHBI SIBAHCKUH MaKak 15
ECD PD-1 006e3bsiHBI sIBAHCKUHT 16
MaKak
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IIpumep 2. Aututeno 1 ceszpiBaercs ¢ PD-1 yenosexa u 00e3bs1HbI IBAHCKHH MAKaK HA
KJICTOYHOH NMOBEPXHOCTH.

CriocoOHOCTh arOHUCTUYECKHUX aHTHTeN MpoTuB PD-1 uenoBeka, OMMCaHHBIX B JAHHOM
TIOKYMEHTE, CBA3BIBATHCS C KIJIETOUHOM MOBEPXHOCTHIO PD-1 uenoBeka uinn 00e3bsiHbI IBAHCKUN
MaKak MOKeT OBbITb U3MepPEeHa ¢ MOMOIIBI0 aHAIU3a MPOTOYHOH nuToMeTpun. PD-1 denoseka u
00e3bsIHBI IBAHCKUI Makak (TO ecThb, Kak npoxeMoHcTpuposano B SEQ ID NO: 13 u 15
COOTBETCTBEHHO), SKCIIPECCUPYIOLINE CTAOMIIbHBIE KJIETKH, TeHEPUPYIOT My TEM TPaHCHEKLNN
miazmuaHoi JIHK PD-1 denoBeka uimu 00e3bsiHbI SIBAHCKUIH MaKak B KJIETKH SIMYHHKA
kurarickoro xomsika (CHO-k1; Lonza) ¢ momombto cucremsl sekTpornoparuu (Gene Pulser
Xcell; BioRad) B cooTBeTCTBUH ¢ N3BECTHBIMH NPOTOKOJIaMU. CTaOMIIbHBIE KJIETKH OTOUPAIOT U3
OTAEJIbHBIX BBIIEIIEHHBIX KJIETOK, mpuMeHsist 11t 3Toro 500 mxr/mn G418 (Thermo Scientific) B
KyJIbTypaJIbHOU cpene. s nposeneHust NpOTOYHOM LIMTOMETPUH, KJIETKH NEPEHOCAT Ha 96-
JYHOUHBIH TIIaHIIET ¢ V-00pa3HbIM THOM JIyHOK ¢ MIOTHOCTBIO 1 * 10° kneTok/mynky. Knetku
npomeiBatoT 1x Oydepom FACS (Becton Dickinson # 554656). [lobasnstor AHTUTENO 1 Min
xoHTponbHbIi IgG1 yenoseka (pasBenennsiii B Oydepe FACS npu TpexkpaTHoM 12-ToueuHOM
TUTPOBAHUU aHTUTEN, HaunHAas ¢ 100 Mukporpamm/mi) (B 100 Mukponutpax), 1 UHKYOUPYIOT
kjetku npu 4 °C B TeueHue 30 MUHYT.

IMocne nByxkparHoii npomeiBku B Oydepe FACS, nodasmsiroT FITC-koHBIOrHPOBaHHBIH
F(ab’)* ¢parmenT Ko3bero anTuTeNna npotus IgG uenoseka, cnenuduynoe ans Fey-pparmenta
BropuuHoe antuteno (Jackson ImmunoResearch Laboratories 109-096-170) B pa3senenun 1:200
u KyieTku HKyOoupytot nipu 4 °C B Teuenue 30 munyT. Ilocne AByXKpaTHOW MPOMBIBKU B
oydepe FACS, npoBoasT OKpalmuBaHue JKUBBIX/MEPTBBIX KIIETOK ¢ MpuMeHeHneM SytoxBlue
(Invitrogen, # S34857) B COOTBETCTBUU C MPOTOKOJIOM npousBoauTesist. Kierku oOpabaTbiBaroT
Ha npubope st mporouHoi ruroMeTpun Fortessa, Fortessa Fx i LSRIL. JlaHHbIe MPOTOYHOM
LUTOMETPHH AaHATU3UPYIOT C MOMOIIBIO TporpaMmHoro odecneuenust FlowJo. Cpennue
reoMeTpUYecKre 3HaUeHUst MHTeHCUBHOCTH (huryopectienunn (GMFI) mpumensiroTest aist pacuera
otHocutenbHOro ECso Ha OCHOBE TIOTUCTHUECKOMN perpeccuu ¢ 4 napaMmeTpamu.

B skcnepumeHTax, BBIMOJIHEHHBIX MO CYIIECTBY TaK K€, KaK OMMCAaHO BbIlIe, AHTUTENO 1
OBLIO CIOCOOHO CBSI3BIBATHCS C SKCIPECCUPYEMBIM Ha KJieTOUHOU MemOpaHe PD-1 denoseka wiu
00e3bsIHBI SIBAHCKHN MaKak, co cpenHnM 3HaueHueM ECso pasabmM 1,30 +/- 0,16 mxr/mi u 1,09
+/- 0,30 MKI/MJI COOTBETCTBEHHO. DTH JaHHbIE JEMOHCTPUPYIOT, 9YTO AHTHUTENO 1 COCOOHO
CBSI3bIBATH MeMOpaHocBsi3aHHbI PD-1 kak dyenoBeka 1 00€3bsHbI IBAHCKUI MaKak, C

ONMHAKOBOH a)PUHHOCTHIO.
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IIpumep 3. Kuneruka csizbiBanusi AHTHTea 1/adpdunocts kK ECD PD-1 yenoseka u
00e3bsiHbI IBAHCKHI MaKaK

KuHnetunka cBsi3pIBaHMs] arOHUCTUYECKOro aHTUTEeNna npotus PD-1 yenoseka no naHHOMy
u3o0perennto ¢ ECD PD-1 genoBeka u 00€3bsHBI SIBAHCKHI MaKaKk MOKET OBITh OIpesieNieHa ¢
MIOMOIIBI0 OMOCEHCOpa B aHAIN3€ MOBEPXHOCTHOTO TUIA3MOHHOT'O PE30HAHCA, TAKOM KaK
BIAcore®2000, BIAcore®3000, BIAcore® 8K, umu BIAcore® T100 (GE Healthcare,
Iuckaraysii, mrat Heto-JIxepcu). BxpaTie, mpubop BIAcore® 8K mpumensercst ans
U3MepeHMsI KHHeTHKY cBsi3biBaHUsI AHTHTeNA | ¢ PD1-BHeKkneTrounsiM nomenom (ECD)-His
4eJIOBEeKa U 00e3bsIHBI SIBAHCKUI MaKak IMOCPEICTBOM IOBEPXHOCTHOTO TJIA3MOHHOTO PE30HAHCA
(SPR) mipu 25 °C. O6pasus! pactBopsitoT B 1X HBS-EP + pabounii 6ydep (Teknova kat. Ne
H8022) u 6enok A, cBa3anHblii ¢ ceHcopHbIM unnoM CMS cepun S (GE Healthcare kar. Ne
29139131-AA), npumensirot 1uist 3axBara mAb. benxu PD1-ECD uenoBexa u 06e3bsiHbI
SABAHCKUI Makak, KoTopble copepskaT C-KOHLEBYIO 8X TMCTUANHOBYIO METKY, SKCIIPECCUPYIOT B
kierkax CHO u ounmarot Hukenb-3apsikeHHbBIM IMAC ¢ mocneayomuM HCKITIOUEHUEM 10
pazmepy.

CBs3bIBaHNE OLICHUBAIOT C BBINOJIHEHNEM HECKOJIBKUX aHAIUTHYECKUX LUKJIOB.
Kasxnprit uuka Beimodasiercs npu 25 °C npu ckopoctu notoka 10 Mxi/mMuH st 3axsata mAb u
30 MKJI/MUH - 1JIs1 aCCOLMALIUN U TUCCOLMALMH Juranaa. Kakablid LUK COCTOUT U3
CIIEAYIOLINX STANoOB. BBeZACHUE MAD B KoM4yecTBe 2 MKI/MIT B TedeHue 60 ¢ BpeMEeHH KOHTaKTa
C LIEJIBIO JOCTUYD YPOBHS 3axBaTa mpuOmu3utesbHo 220RUs B MPOTOYHOM siuelike 2, BBEACHHE
B TeueHue 150 cekynn PD1-ECD-his uenoBeka uimu 00e3bsiHbI SBAHCKUN MaKakK (Iuana3oH
koHUeHTparuu ot 400 HM 1o 1,6 HM npu 4eThIpeXKpaTHOM CEPUHHOM Pa3BENEHHH) C
nocnenyroueit 600-cexyHIHON $a30il AUCCONMALNH U pereHepanneii ¢ npuMeHeHneM 10 MM
rungpoxyopuna rounusa, pH 1,5, B Teuenue 30-cexyHaHOro BpeMeHu koHTakTa. Ckopoctu
accoumanuu (To ectb Kon) u quccounanmu (to ectb Koff) nist kaxmoro mukia OueHUBaOT ¢
MIPUMEHEHNUEM CTaHAAPTHON JBOMHOMN NPUBSI3KU U COOTBETCTBUS MOJENH «CBsI3bIBaHU 1:1
(JIearmropa)» npu oueHke Biacore 8K B makeTHOM pekrMe NmapajielbHOW KHHETHKH.
AdodunHocTs (Kp) pacCUUTHIBAIOT M3 KHHETHUKHU CBSI3BIBAHUS COTJIACHO cOOTHOMEeHH0 Kp =
Koft/Kon.

B nocnenyromux skcnepuMeHTax Biacore mpuMeHsuH Uil H3MEPEHHsT KHHETHKU
ces3biBanusl AHtuTena 1 ¢ PD1-sreknerounsiv nomeHoM (ECD)-His uenoBeka u 00e3bsiHbI
SIBAHCKUI MaKak ¢ TIOMOIIBIO TIOBEPXHOCTHOTO TIa3MOHHOTO pe3oHaHca (SPR) mpu 37 °C
nocpenctsom BIAcore® T200.  Jlnst ananu3os mpu 37 °C, CBA3bIBAHHE OLIEHUBAIOT C

MPUMEHEHUEM MHOXKECTBA aHATUTHYECKUX UKJIOB. Kaxnpiii uukn Beimonasiercs mpu 37 °C npu
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ckopoctu notoka 10 mMxy/mMuH 1uist 3axBata mAb u 100 MKJI/MUH AJist aCCOLMAIIUUT U
AFCCOnMAluy Jurasaa. Kakaplil LUK COCTOUT U3 CIIEAYIOLINX 3TAIOB. BBEAEHHE MAD B
KOJINYECTBE 2,5 MKI/MJI C LIeJIbIO JOCTUYb YPOBHS 3axBarta npudausutenpbHo 220RUs B
NpOTOUHOM siueiike 2, BBeneHue B TeueHue 180 cexynn PD1-ECD-his uenoseka ninm 00e3bsHbI
SIBAHCKUH Makak (quama3oH koHueHTpanuu ot 1000 HM o 1,6 HM npu AByXXKPaTHOM
CepUITHOM pasBeneHun) ¢ nocyueayromei 600-cekyHaHON (a30i AUCCOIMALINY U pereHeparueit
¢ npumeHenueM 10 MM ruapoxnopuna riouuuna, pH 1,5, B Teuenune 30-cexyHIHOrO BpeMeHU
koHTakta. Kon, Koff n KD paccuuTsIBaroTCst 1o CyIecTBy Tak, Kak ONMHCAHO BbIle. /laHHbIE 1O
appuHHOCTH NpEACTABIEHBI B BUE CPEHETO 3HAYEHUS U CTAHAAPTHBIX OTKJIOHEHHH,
OTIpEIENIEHHBIX U3 TPEX U3MEPEHUN B TPEX HE3aBUCUMBIX 3KCIepuMeHTax (cpenHee = SD, n = 9).
B sxcnepumenTax, IpOBEACHHBIX MO CYLIECTBY TaK )K€, KaK ONMUCAHO BbIle, AHTUTENO |
ces3biBaercsi ¢ PD1-ECD-his yenoBeka u 00e3bsiHbI SIBAHCKHIT MAKaK, YTO OMPEAESICHO
nocpenactsoM Biacore npu 25 °C (n = 1) u npu 37 °C (n = 9) 1 Kak NpOJEMOHCTPUPOBAHO B

Tabnune 2.

Taoauna 2. Kuneruka n agppunnocts cBsizbiBanus antutea 1 ¢ ECD PD-1

Buast ECD PD-1 Kon (1/Mc) Kot (1/¢) KD (uM)
25°C Yenosek 1,7E + 05 1,7E-04 1,0
SBaHCKHMIT Makak 2,4E+05 1,1E-03 47
37°C Yenosex 3,07+0,16 x 10° 7,01 +£0,92x 10 2,29+0,36
SIBaHCKMI MaKak 5,19+0,52x 10° 489+0,10x 103 9,51+ 0,85

Kaxk nokazano B Tabnuiie 2, Aarureno 1 cesizbiBaeT ECD PD-1 kak denoBeka, Tak u
00€3bsHBI SIBAHCKUI MaKaK ¢ HAHOMOJISIPHOU a(pUHHOCTBIO U IEMOHCTPUPYET CXOTHYIO

kuHeTUKy cBsi3biBanus st ECD PD-1 uenoBeka u 00e3bsiHBI IBAHCKUN MAKaK.

IIpumep 4. Autureno 1 e ojokupyer cesisbiBanne PD-1 ¢ PD-L1 uau PD-L2.

CriocoOHOCTh aHTUTENA TT0 TAHHOMY M300peTeHH 0 OJIOKUpOBaTh CBsi3biBaHue PD-1 ¢
PD-L1 u PD-L2 MoxHO onpenenuTs cienyomum odpasoMm. Bkpariie, cTabUiibHbIE KIIETKH,
skcnpeccupyromue PD-1 genoseka, renepupyroT nytem Tpancdekunu masmunaoi JJHK PD-1
yenoseka B kierkn CHO-k1 (Lonza) ¢ momompbko cucremsl asektpornopannu (Gene Pulser Xcell,
BioRad) B cooTBeTCTBHH € H3BECTHBIMH MTPOTOKOIAMHU. CTaOMIIbHBIE KIETKH OTOUPAIOT M3
OTHENBbHBIX BBIACJICHHBIX KJIETOK, puMeHsist 11t 3Toro 500 mxr/mu G418 (Thermo Scientific) B

KyJIbTypasibHOM cpene. Tectupyembie antutena k PD-1 B konudectse 200 MKI/MIT HJTH HAUUHAS
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¢ 100 mkr/mn ¢ mocneayomum 12-KkpaTHbIM 7-TOUE€YHBIM THTPOBAHHEM aHTUTEN B Oy epe
FACS unkybupytot npu 4 °C B Teuenne 30 munyt. Kierku naxnbl npoMeiBaroT Oydepom
FACS. Knerku pecycnienaupyrot B S0 mxn Oydepa FACS ¢ 20 MKr/Mi OMOTHHIIIHPOBAHHOTO
PD-L1 uenoseka (Acros, # PD-1-H82F3) unu PD-L2 (Abcam, ab198764) u unkyOupyroT npu 4
°C B Teuenne 30 munyT. Knerku neaxaer mpomeiBatoT Oypepom FACS u pecycneHaupyoT B
100 mxn Oydepa FACS co crpentaBunnaomM-APC (BD Bioscienses, # 554067) B pa3Benenuun
1:200 B Oyepe FACS u unkyOupyrot npu 4 °C B reuenue 30 munyT. [locne nByxkpaTHOM
npombiBKU B Oydepe FACS, npoBozsaT okpalnnBaHue KUBBIX/MEPTBBIX KJIETOK C IPUMEHEHUEM
SytoxBlue (Invitrogen, # S34857) B COOTBETCTBUU C MPOTOKOJIOM TpousBoauTesss. Kinerku
oOpabaTbIBatoT Ha rpudope Ays mporouHoi nurometpun Fortessa, Fortessa Fx mn LSRIL
JlaHHBIE MPOTOYHON LIMTOMETPHU AHAJIM3UPYIOT € MOMOIIBIO IPOrPAMMHOI0O 00eCeYeHUs
FlowJo. 3nauenus cpenneit untencuBHoctu uyopecuenunu (MFI) mpumenstores muis pacuera
otHOcUTENbHOTO [Cs0 HA OCHOBE JIOTUCTHUYECKOHN perpeccuu ¢ 4 mapaMeTpamu.

B skcnepuMenTax, NpoOBEAEHHBIX 110 CYINECTBY TaK k€, Kak OMHCAaHO BbIlle, AHTUTENO |
Y QHTHUTEJIO U30TUIMYECKOro KOHTpOoisl He Onokuposaiu csizpiaHre PD-L1 u PD-L2, npu sTom
nokaszatesnb [Cso A7t aHTUTENa MOJI0KUTENTBHOTO KOHTPOJIS, CIIEeLM(UIECcKOro
AHTaroOHUCTHYECKOro anTtutTesa k PD-1 (romosor HuBoymaba), cocrasisin 0,22 +/- 0,02 p
Mkr/mi oiist PD-L1 1 0,42 +/- 0,12 p mxr/mn anst PD-L2. 9Tu naHHble IEMOHCTPUPYIOT, YTO

Awntureno 1 He Onokupyer cBszbiBanue PD-1 ¢ PD-L1 unu PD-L2.

Ipumep S. Antureno 1 uarudupyer curnaaudar NFAT, unagyuuposannsiii akrusauuei T-
KJIETOK.

NFAT (AnepHblit pakTop aKTHBUPOBAHHBIX T-KJIETOK) SIBISIETCS TPAHCKPHUITLIMOHHBIM
(bakTOpOM, KOTOPBIH UTPaET BAXKHYIO POJIb B 00ECTIEYEHNH aKTUBALIMH perenTopa T-KIeToK K
MMMYHHOMY OTBETY IIyT€M MOIYJHMPOBAHUS SKCIPECCUH N€HOB, KOAUPYIOIIUX BOCHAIUTENbHbBIE
uutokuHnsl, HanpuMep, TNF, IL-2, a Tak:ke HECKOJIbKUX PELENTOPOB KJIETOUYHON MOBEPXHOCTH.
CriocoOHOCTb aHTHTEIN, ONMCAHHBIX B JAHHOM JIOKYMEHTE, MHruOnpoBaTh CUrHaUHT NFAT,
WHAYLIHUPOBAHHBIN aKTUBAIHEH T-KJIETOK, MOKHO H3MEPHUTD CIISTYOIIIM 00pa3oM.

OmnwuceiBas Bkpatue, T-knetku Jurkat, rpanchuumposannsie kak NFAT-moundepasasm
penoprepom, Tak u PD-1 yenoseka (Promega), akruupyrot anturesnom npotus CD3 venoseka
u knetkamu THP-1 (ATCC®). Knerku THP-1 (40000 kneTok/nyHKy) BeiceBaroT B 100 MK Ha
Oenprit 96-nmynounsbiii mianmert (Corning, # 3917). Jlpa mxr/mu aatutena npotus CD3 uenoseka
(OKT3) (eBioscience, # 16-0037) u TepaneBTHyecKuX aHTHTEN (AHTUTENO | MM aHTUTEIO

H30THITMYECKOTO KOHTPOJISI) B KOHEUHOH KOHIEHTpauuu 20 MKI/MII WIIA TISITHKPATHOM 7-
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TOYEYHOM TUTPOBAHUHU aHTUTENA, HAUUHAs C KoiudecTBa 10 MKr/mit, JOOABISIOT K KIETKaM
THP-1. Cwmecu knerok u antuten nHkyoupyrot npu 37 °C, 5% CO; B Teuenue 30 MUHYT.
Knerxu Jurkat ¢ NFAT-mrorudepasubiv pernoprepom, sxcrnpeccupyromue PD-1 (50000
KJIETOK/JTyHKY ), 100aBJisitoT K kietkam THP-1, anturenam k CD3 u TepenaBTuYecKuM
aHTUTENaM Ha 96-yHOUHBIE TUaHImeTsl 1 nHKyOupytot npu 37 °C, 5% CO> B TeueHue 5 4acos.
B koH11e nHKYOaIMH MJIaHLIEThI JOBOAST 10 KOMHATHON TeMIiepaTypsl B Tederne 10 MUHyT.
Bocembaecst (80) mukponutpos peareara BioGlo (Promega, # G7940) no0aBnsitoT B IYHKH U
MHKYOHUpYIOT B TeueHne 10 MUHYT NPy KOMHATHOM Temmnepartype. JIFoMHHECIIeHIINs TOTOBA C
nomouneto LMaxII384 (Molecular Devices) nnu Envision 2105 (Perkin Elmer).

B skcniepuMenTax, MpOBEAEHHBIX 110 CYINECTBY TaK K€, KaK OMHCAHO BbIlle, AHTUTENO |
Y aHTUTEJIO U30TUITNYECKOTO KOHTPOJISI HHTMOUPOBAIN aKTUBHOCTD KJIETKH uesioBeka ¢ PD-1 u
NFAT-nrorugepasHbIM pernopTepoM co cpenHum nokazareneM [Cso 13 dyeTbipex He3aBUCHMBbIX
SKCIEPUMEHTOB, paBHbIM 75,2 +/- 37,6 Hr/Mi1, TOTIa KaK aHTHTEJIO U30THITMYECKOTO KOHTPOJISI
He3HAYUTeNbHO MHruOupoBaso curHaauar NFAT. DTy naHHbIE AEMOHCTPUPYIOT, YTO AHTHTEIO

1 cnocobno nHrnbuposare curHanuar NFAT, nHnyuupoBaHHbIil akTuBanyeil T-KIeTok.

IIpumep 6. Auturteno 1 uaruéupyer npoaudepanuio neppuIHbIX T-KJI€TOK YejI0BeKa

CrocoOHOCTb aHTUTE, OMTUCAHHBIX B JAHHOM JIOKYMEHTE, HHTHOUPOBATh
nponudepanuro T-K1eTOK, HHAY IUPOBAHHYIO aKTHBALIMEH pelenTopoB T-KJIETOK, MOKHO
U3MEPUTH CIENYIOINUM 00pa3oM. Bkparie, MOHOHYKII€apHbIe KJIETKH nepudepruueckoli KpoBU
yenoseka (MKIIK) Beinemsitor u3 LRS Trima 3nopooro uenoseka (bank kposu Can-/luero;,
Can-/luero, wrtat KanudopHus) C MOMOIIBIO METOAA LEHTPU(PYTHPOBAHUS B TPATUEHTE
wioTHocTH Ficoll myTem Hanmoskenus 35 mut pa30aBiieHHON KPOBHU (IeCATUKPATHOE Pa3BEACHHE B
PBS 6e3 xanpuus wim maraust B 15 mut cpenst Ficoll mpu 37 °C (Ficoll-Paque Plus, GE
Healthcare; # 17144002) B koHnueckux npodbupkax oovemom 50 mit. ITpodupku
HEeHTpHU(YTHPYIOT MPH KOMHATHOH TeMriepatype B TeueHue 30 muHyT npu 900xG. I[ToBepXxHOCTH
paszena KJIeTOK MePeHOCSAT B HOBYIO KOHUYECKYI0 nmpodupky oobemom 50 mi. KoHeuHbiit 00beM
noBozAT 10 S0 mi ¢ momoursio PBS koMHaTHOH TemmnepaTypsl (0€3 KanbLus WK MarHus).
ITocne nByxkparHoii mpombiBkH B PBS knetku pecycnenaupyrot B nonHo# cpene CTS (Gibceo, #
A1048501; # A10484-02).

Brinenennsie MKIIK denoseka momedaroT ¢ momotisio CFSE (Biolegend, kat. Ne
79898). MKIIK Tpuxnbl mpoMbIBatOT B OeccbiBOpoTouHOM cpene RPMI. Meuenune ¢ moMombsio
CFSE nposogsr B 6eccriBopotounoii cpene B npucytcteuu 1 MkM CFSE mipu 37 °C ¢ 5% CO;

B TeueHue 20 muHyT. CFSE racsar nonnoii cpenoii CTS ¢ nocienyromum 3TarnoM MpOMbIBKH.
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MKIIK, meuennsie ¢ nomompro CFSE (150000 kneTok/nyHKYy), 1OOaBIAIOT B KAXKIYIO
JIYHKY C KPYIJIBIM THOM 96-TyHOUHOTIO IUIaHIIETa, COAEpsKally0 AHTUTENO 1 UM aHTUTENO
U30TUITHMYECKOr0 KOHTPOIIs. KIleTKn CTUMYTHPYIOT ¢ MPUMEHEHNEM 4 HI/MII CyTIepaHTHUI€Ha
(cradunokokkoseiii sHTepoTokcuH, SEB) (Toxin Technologies BT2021MG) B Teuenne 72 1acos
npu 37 °C ¢ 5% COa.

ITnanmers! nocne nakybOauuu npomeiBaroT Oypepom FACS (Miltenyi Biotec; # 130-091-
221), uakyOupyrot ¢ peareHrom, OnokupyrommMm Fe genoseka (Miltenyi Biotec, # 130-059-901)
B TeueHue 10 MUHYT C MOCNEAYIOIUM OKpallMBAHUEM MEUYEHbIMHU aHTUTenaMu npotus CD4
(Biolegend, # 317426) u PD-1 (eBioscience, # 17-2799-42) B Teuenue 30 MUHYT Ha JIbIY.
ITocne npombieku B Oydepe FACS, npoBoasT okpalrBaHue 5KUBbIX/MEPTBBIX KJIETOK C
npumeHenueM SytoxBlue (Invitrogen, # S34857) B cOOTBETCTBUHU C IPOTOKOJIOM
npounssoautessi. Kierku oOpabareiBatoT Ha mpudope st npoToyHoM ruromerpun Fortessa X20
B npucytctBun rpany CountBright (Invitrogen, # C36950) st KOMU4ECTBEHHOTO OMPeaeSICHHsI
YHciIa KJIeTOK. JlaHHbIE MPOTOYHON IUTOMETPUU AaHATTU3UPYIOT C MOMOILBIO TPOrPAMMHOTO
obecnieuenust FlowJo. AGcomorHoe konuuecTBo aensamuxcst CD4-mo3uTHBHBIX KIETOK
paccunrbiBatoT ¢ nocpeactsoM okpammsanusi CFSE u rpanyn CountBright.

B skcniepuMenTax, MpoOBEAEHHBIX 110 CYIECTBY TaK k€, KaKk OMHCAaHO BbIlle, AHTUTENO |
OBLIO CIOCOOHO MHTUOMPOBATh Mposudepaiio NepBUYHBIX T-KJIETOK YeoBeKa CO CPETHUM
nokasaresem ICso, cocraBnsirormnm 175 +/- 128 HI/mit Ayt BOCBMHU pa3IMYHBIX TOHOPOB, TOTAA
KaK aHTHTEJIO H30TUITHYECKOTO KOHTPOJISI He MHTHOUPOBAJIO MPOTU(EPALUIO MTePBUYHBIX -
KJIETOK. DTH IaHHBIE IEMOHCTPHUPYIOT, 4TO AHTHTENO 1 CTOCOOHO MHTHOUPOBATh

nponudepanuro T-kaeTok in vitro.

Ipumep 7. UccsienoBanus BbICBOOOKIEHUS] IMTOKUHOB iR Vitro.

Ienpro maHHOrO UCCNENOBAaHMUS SBJISETCS MPOBEPKA TOrO, HHAYLUPYeET i AHTUTENO |
BBICBOOOKICHHE IUTOKUHOB U3 HecTuMyiupoBaHHbIX MKIIK uenoseka.

OnuceiBas Bkparie, cBeskeBbineneHHble MKIIK oT 310poBBIX CyOBEKTOB HHKYOUPYIOT
CO CBSI3aHHBIM C IJIAHIIETOM AHTUTENOM | WJIM KOHTPOJIbHBIMH aHTUTENAMU B TeueHue 24
4acoB B 1uana3zoHe TutpoaHus ot 0,5 Mkr 10 1,5 Mkr. IT1oa0XKUTEIbHBIMU KOHTPOJISIMU
SIBIIAIOTCA KOMMEpUeCKH focTynHoe aHTuTeno npotus CD3¢e uenoseka, OKT3, u romonor
CD28-cnienudpuyeckoro CyrneparoHUCTUIECKOrO TepaneBTHdeckoro anturena, TGN1412.
H3BecTHO, uTO 00a aHTUTENA BBI3BIBAIOT CHHAPOM BBICBOOOXKIACHHS LIUTOKUHOB, (POPMY
CHHIPOMAa CHCTEMHOT'O BOCTIAJINTEIIBHOIO OTBETA, KOTOPAsk MOXKET ObITh OMACHOW IS YKU3HH.

OtpunarenbHbI KOHTPOJIb MPEACTABIAECT COOOH aHTUTENO N30THITNYeCKOro kouTposs IgGl
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mukoro tana (WT) uenoseka. C moMoIb0 KOMMEPYECKH JOCTYITHOTO MYJIBTHIIIEKCHOTO
aHaJM3a Ha OCHOBe Iu1aTdopMel Mesoscale B cynepHaTaHTaxX KIETOYHBIX KYJIBTYP U3MEPSIIOT
IATh UTUTOKUHOB, BKirovas IFN-y, IL-2, IL-6, IL-10 u TNF-a.

B skcniepuMenTax, mpoBOJUMBIX B OCHOBHOM TaK, KaK OMHMCAHO BbIIIE, HHKYOAIUs
MKIIK venoBeka ¢ AHTUTENOM | HE MPUBOIMIIA K 3HAUUTENBHBIM YPOBHSIM BbICBOOOKIEHHSI
uToknHOB 1uist [FN-y, IL-2, IL-6, IL-10 u TNF-¢, B koHuentpanusix 0,5, 1 win 1,5 MKr/nyHKy.
Hanporus, unky06anus MKIIK ¢ antutenom antu-CD3€ 11 aHTUTENIOM HOJIOKUTEIBHOTO
koHTposss TGN1412 B xonuuectse 1 MKI Ha TyHKY IPUBOAWIA K YCTOWYMBON npoaykuuu 1L-2,

IFN-y, IL-10 1 TNF-0 y OonpIinHCTBa JOHOPOB.

IIpumep 8. Moae/ib peakuuu «TPAHCIUIAHTAT NPOTHB X03s1HA» MbIH (GVHD) in vivo

I'yMaHu3MpoBaHHbBIE MBILIMHBIE MO KceHoreHHoN GvHD, ocHOBaHHBIE Ha
UMMYHOe(PHUUTHBIX mTammax, nHberpoBaHHbix MKIIK uenoseka («mbimu Hu-PBMCy),
SIBJSIFOTCS] BAXKHBIMU HHCTPYMEHTAMH IS M3Y4YEeHUsI UMMYHHOH (DYHKLIUH YeJIoBeKa 71 Vivo .
CrnocoOGHOCT aHTHUTEIN, ONMUCAHHBIX B JAHHOM JAOKYMEHTe, 3amuath Mbiei or GVHD,
oueHuBanu Ha Moaenu mbleit Hu-PBMC.

Bkpartue, camok mbineit NSG (NOD.Cg-Prkdcescid I12rgtm 1Wj1/SzJ, JAX Labs, Stock #
05557) conepsxanu no 3 Ha kietky npu 72 °C npu 12-4aCOBOM LIUKJIE KOCBEIIEHUE TEMHOTA» U
pazpernanu npuem easl u Boabl ad libitum (n = 78). MKIIK 4enoBeka BbIAENSIN U3 IPOOUPOK
LRS, nony4eHHbIX OT ABYX NOHOPOB (OaHk kpoBu CaH-/lpero), ¢ UCIONIb30BAaHUEM MPOOUPOK
s npurotosiieHus: SepMate 50 Ficoll B cooTBeTCTBUM ¢ HHCTPYKIUSIMU MPOU3BOAUTENS
(STEMCELL Technologies, Baunkysep, bpuranckas Konymoust). Csexue BeinenenHbie MKIIK
cycnenauposau B PBS mpu 1,2 x 10® xnerox/mn, u mMpimam seoguu 100 [L MKJI CyCIIEH3UH
MKIIK BHyTpuBeHHo B geHb 0 (1,2 x 107/Mbimb); 36 mbimeii nonyuans MKIIK ot Jonopa 1,
36 ot [loHopa 2, u 6 MbllIel OCTaBaJUuCh COCTABUIN KOHTPOJIBHYIO IPyIIy, KOTOPBIM HE
BBOJIWJIM CYCIIEH3UI0. VIEHTHYHBIE TPOTOKOJIBI BIIOCIEICTBUU COOJFOAAITH JUTSI KAJKAOTO
noHopa. B neHb 1 Mblel pa3nessiuia Ha 4eThIpe TPYIIIbL, COOTBETCTBYOIIUE BECY/IOHOPY, U
MOJIKOKHO BBOJMJIM M30THITUYECKUN KOHTPOJIb Uil AHTUTeNo 1 B konmmuectse 0,1, 1,0 umu 10,0
mr/kr (200 Mkr/MbInb). BBeneHue 103bl MPpOAOIIKAH J1BA pa3a B HENENO O KOHIIA
skcnepuMmenTa. IIpoBepKy COCTOSIHUS 340POBbsl U U3MEPEHHE BeCa Tejla MBIIIEH MPOBOANIN
peryssipHo. Mpbiei, kotopbie Tepsiii 20% CBOEro Ha4albHOT'O BECA UJTH UCTIBITHIBAIIN
CHJIbHBIN TUCTPECC, MOABEPraroT 3BTaHa3uu. Koraa O0NbIIMHCTBO MBIIIEH, MOy YaroImNX
U30TUITMYECKUH KOHTPOJIb, HYKIAJIHCh B 3BTAHA3UH M3-3a IPOrPECCUPOBAHUS 3a00IeBaHUS,

BCEX MBIIIEH YMEPILIBISIN. Y BCEX HBTAHM3HUPOBAHHBIX MBIIIEH KPOBb COOMpAIU My TEM
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My HKIMH cepaa non anecresueit moduypanom B npodupku ¢ ITK mist anammza FACS u
OYMIIAIN HeHTPU(PYTHPOBAHUEM JUIS aHANIN3A TUIA3MblL. Bec Tena u KIIMHuYecKrue HaOJIo IEHMS.
Mpuueii B3BewmnBainu B kamepe BSL2 u onieHuBany no KJIMHUYECKUM MIPU3HAKAM AucTpecca 2-3
pasa B Hepemo. KnmHWYeCKMMH MpU3HAKaMH, OOIUMH ISl 3TOH MOZEIH, SIBJISIOTCS
HEYXO)KEHHas! IEePCTh, CrOPOJIEHHOE TEJIO, UCTOIIEHHE, a TAKXKE 3aTPYJHEHHOE IbIXaHUE HITH
nBrKeHMsl. M3MeHeHue Beca Tea pacCUMThIBAIM B IPOLIEHTAX OT UX UCXOIHOIO MOKa3aTess:
([dens (x) Bec/[ens 0 Bec)*100.

Ananu3 nua3mel. KpoBb B pesynbraTe MyHKIMU CepALIa COOMpau B MPOOUPKH,
copepaxaue DATK, ounimaenus neHTpuQyrupoBaHuem, a MOTyUYEeHHYIO IJ1a3My XPaHUIIH MIPH -
80 °C s manbHelmeit odpaboTku. Ilna3smMeHHbIe HUTOKUHBI H3MEPSLIN C IIOMOIIBI0 CHCTEMBI
Mesoscale Discovery Human Th1/Th2 10-Vplex (PoxBusut, mrat MapuieH) B COOTBETCTBUU C
UHCTPYKLUSAMU IPOU3BOAUTEIIS.

Cratucruka. CoOupany qaHHbIE U PACCUUTHIBAIHM CTATUCTUKY C IIOMOIIBIO
nporpammHuoro obecniederust Prism (GraphPad, Can-/{uero, mrat Kanugopnust). Paznuuus B
BECE MEXy IPyIIaMy ONPEAessUIN ¢ IpHUMeHeHneM aByx¢pakropaoro aHann3a RM-ANOVA ¢
anoctepuopHbIM KpuTtepueM Toroku. Pa3nuuus B TEpMUHAIBHBIX YPOBHAX LIUTOKUHOB B IIa3Me
OTpeNesIN ¢ TOMOLIBI0 ogHOpakTopHOTro aHaan3a ANOVA ¢ anocTepuopHbIM KpUTEPUEM
Trroku. Pazmuuus mexay ucciaenyeMbIMU IPyINaMyu CYUTAIUCH TOCTOBEPHBIMHU, ecau p < 0,05.

B sxcnepuMenTax, mpOBEAEHHBIX 10 CYIIECTBY TaK K€, KaK OMUCAHO BBIIIIE,
tpaHcmanTaust MKIIK yenoseka ot Jlonopa 1 unu JloHopa 2 Bei3eiBasia GVHD, o yem
CBUETENILCTBOBAJIO 3aMeTHOe uctolieHue y mbieit NSG. IlporpeccupoBanue 3a0oeBaHus
ObUTO OOJIee OBICTPBIM Y MbILIEH, KOTOpbIM TpaHcmutanTupoain MKIIK lonopa 2, o
cpaBHeHUIO ¢ [JoHOpOM 1, ¢ mpekpalneHueM UCCIeA0BaHUS U3-3a 3HAUUTEJIbHON MOTEPU BECa HA
26 u 40 qHU, cOOTBETCTBEHHO. JleueHne AHTUTENOM | 3HAYUTENIbHO 3aMEIJISIIO0
NPOTPECCUPOBAHKE 3a00JIEBAHMUS, UTO U3MEPSIIOCH IO CHIDKEHHIO MTOTEPH BECa y MbILIEH,
KOTOPBIM TPAHCIUTAHTHPOBAIIN MaTepua Jro0oro u3z noHopos. Kpowme toro, Antureno 1
UHrHOMPOBAJIO BeIpakeHHOE yBenudeHne B ra3me nutokuHoB Thl (IFN-y) u Th2 (IL-13)
YeJI0BEKa, aCCOIIMMPOBAHHBIX C TpOrpeccupoBanneM 3adonesanus. CrenoBatenbHO, AHTUTENO 1

3HAYUTEIHPHO CHIKAET POTpecCUpoBaHme 3a00IeBaHus B r'yMaHn3upoanHon monenu GvHD.

IIpumep 9. MbimnHas moaenb Bo14aHo4HOro Heppura «hPD-1 KI - Bm12 xponunyeckas
GvHD»
Xpoundeckyro GvHD (cGvHD), xapakTepu3yOIy0Cs: pa3BUTHEM ayTOAHTUTEN U

NaTOJIOTHEH, CXOMHOM ¢ BOJUAaHOYHBIM HE(PPUTOM UesIOBEKa, MOKHO HHAYLIUPOBATh Y MbIIIEH
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Bm12 nyTem MHBEKLIMHU CIUICHOLIMTOB OT MBILIEH-TOHOPOB, 3Kcnpeccupyrouux PD-1 yenoseka,
Ha (pone C57BL/6. B uccrnenoBanmnu, ornmucaaHoM B 3ToM [Ipumepe 9, CIIIEHOLUTHI OT MbIIIEH
hPD-1 KI (C57BL/6-Pdcd1<tm1606.1) napermposanu meimam B6(C)-H2-Ab1bm12/KhEg])
(Bm12) Bniocnencreuu y Mblie-xo3s€B pa3BUBaAIOCh MEIJIEHHO rporpeccupytomiee SLE-
nogodHoe 3aboJeBaHue, XapakTepusyoleecs pazsutueM ayroanturen nporus ds/ITHK u
OTJIOXKEHHEM MMMYHHOT'O KOMIUIEKCA B IMTOYKax. TakuM oOpa3oM, aKTUBHOCTb arOHUCTHYECKOTO
aarurena Kk PD-1 MoskeT ObITh OLIeHEeHa Ha 3TOW MOJIETH BOJTYAHOYHOTO He(PpUTA CIICAYIOIHM
obpazom.

OmnwuceiBas BkpatLe, camibl Mbitieit ¢ HokuHoMm PD-1 (Taconic Laboratories) nocruranu
BO3pacTta 9 Hexenb nocye mpuobITHs, a camibl Mbitneit Bm12 (Jackson Laboratories) - 11 Henenb
nocsie npuObITHs. Beex mblineli comgepakany 1o 4 Ha KJIETKY U JaBaJId UM aKKJIMMaTH3HPOBATHCS
B TeueHue | Henmesm 10 Havana ucciaenoBanus. Mpimeit kopmunu kopmom Teklad Global Rodent
Diet 2014 (Harlan) u pa3pemanu Boay ad libitum. Mermeit conepskanu npu 12-4acoBOM LIUKIIE
«CBET/TEMHOTa» MPH TEMIIEpaType OKpy KaroIleil cpensl, ycTaHOBIeHHOI Ha 68-79 °F. 3a
YeThIpEe HS 10 Hauajla UCCIIEOBAHNUS MbIIIEH CIy4aiiHbIM 00pa3oM COPTHPOBAIH IO BECye
Tesa, 1 OTOMpanu 75 MKJI LIeJIbHOI KPOBHU uepe3 Haceuky B XBocTe. ChIBOPOTKY OTAEISIHN OT
LeJTIbHON KPOBHU MyTeM LeHTpudyrupoanus npu 10000 06/MuH B TeueHHE S MUHYT U
NPUMEHSUTH JUTsl KOJIMYECTBEHHOTO onpenenenus: Tutpos antu-ds/IHK. 3aTem mbiueii
pacrpenensiy o cieayomuM rpymnmnam jedenus: (1) 10,0 Mr/kr u30THMUYECKOro KOHTPOJIS
hlgG1, (2) 1,0 mr/kr Anturena 1, (3) 10,0 mr/kr Aaturena 1. Mplmam BBOIWINA TOAKOKHO
nzorunuyeckuil KoHTposb IgG1 uenoseka unu AnTuTeno 1 nBakapl B HefeNO, HauuHas co [{Hs
0. OOGpa3sipl CLIBOPOTKM OTOHMPAJIN Y MBILIEH Yepe3 HACEUKY B XBOCTE KaKIble 2 HEACTH 10
OKOHYaHMs UCCIIEOBAHNUs, Yepe3 42 AHs NOCie Hadyala JeYeHUs!.

Yposuau ant-ds/IHK B CBIBOpOTKE M3MEPSUTH C MOMOIIBIO crienuaibHoro MOA.
[Tnanmers! (96 nyHok) nokpeiBanu B Tedenne Houn mpu 4 °C 10 mxr/mn JIHK Tumyca tenenka
(R&D Systems). ITocae mpombiku ¢ momouisio PBS-Tween (0,05%) nobasnsinm 2 Mk oOpasua
(paseenenue 1:100) u cepuitHo passonmwu 1:3. Tlocie 2-4acoBoit MHKyOaIMK MPU KOMHATHOMN
TEMIIepaType TUIAHIIEThl MPOMBIBAIN U N00aBisuu ko3uid anTuMbInuHbIH [gG (Jackson
ImmunoResearch) B passenenuu 1:2000 B Teuenue 90 MmunyT. IlnaHImeTsr mpoMbIBaIH U
nobasnsim Ultra-TMB (ThermoSci Pierce) B Teuenne 15 MUHYT 1 OCTaHABIUBAIN PEAKLIUIO C
nomoibio 1IN H2S04. OD cuurtsiBanu npu anuHe BojaHb 450 HM U pacCUUTHIBAIN 3HAUEHUS
ECso .

B skcnepumeHnTax, NpOBEAEHHBIX IO CYIIECTBY TaK ke, Kak OnucaHo Bbiie B [Ipumepe

9, ayroanrurena npotus TuTpoB asyxuenounoit JIHK (antu-ds/IHK) cHmkanuch npu
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oOpaboTtke AHTHTENOM | 10303aBUCHMBIM 00pa3oM B Xoze uccienoBanus. 1lpu npumeHeHnn
no3 1 mr/kr u 10 mr/kr Anturena 1, cHiskenue yposaeli antu-ds/IHK 6buto ctaructuaecku
3HAUYUMBIM 10 CPABHEHUIO ¢ KOHTPOJIbHOM IpynIoi usorunudeckoro koutpos IgG1 yenoseka B
nuu 28 u 42. TTokazarenu AUC antu-ds/IHK Takske CHMIKAJIMCh 3aBUCUMO OT 03kl AHTHTENA .
Antureno 1 B go3e 10 Mr/kr O6b110 ciocobHO 3HaunTenbHo cHU3UTh AUC anTu-ds/IHK mo
CpPaBHEHUIO ¢ M30TUNHMUECKUM KoHTpoJieM IgG1 yenoseka. CnenosarenbHO, AHTUTENO | MOXKeET

3HAYUTEIBHO CHU3UTH Iporpeccuponanue 3abonesannst B cGvHD-Monenu BouaHKu.
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AMHHOKHCJIOTHbIE H HYRJICOTHAHBIC NOCJIEA0BATCJIbHOCTH

Tsxenas nenb Auturena 1 (SEQ ID NO: 1)
QVQLVQSGAEVKKPGASVKVSCKVSGYSLSKYDMSWVRQAPGKGLEWMGIHIYTSGYT
DYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGNPYYTNGFNSWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Jlerkas nens Aururtena 1 (SEQ ID NO: 2)
DIQMTQSPSSLSASVGDRVTITCQASQSPNNLLAWYQQKPGKAPKLLIYGASDLPSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQNNYYVGPVSYAFGGGTKVEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

BapuabenbHas o6aacte Tsakenoil nenu Aarurena 1 (SEQ ID NO: 3)
QVQLVQSGAEVKKPGASVKVSCKVSGYSLSKYDMSWVRQAPGKGLEWMGIYTSGYT
DYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGNPYYTNGFNSWGQGTL
VTVSS

Bapuatenbnas o6nacte gerkoii nenu Aarurena 1 (SEQ ID NO: 4)
DIQMTQSPSSLSASVGDRVTITCQASQSPNNLLAWYQQKPGKAPKLLIYGASDLPSGVPS

RFSGSGSGTDFTLTISSLQPEDFATYYCQNNYYVGPVSYAFGGGTKVEIK

HCDRI1 Anturtena 1 (SEQ ID NO: 5)
KVSGYSLSKYDMS

HCDR2 Anturtena 1 (SEQ ID NO: 6)
OYTSGYTDYAQKFQG

HCDR3 Anturtena 1 (SEQ ID NO: 7)
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ATGNPYYTNGFNS

LCDRI1 AnTturena 1 (SEQ ID NO: 8)
QASQSPNNLLA

LCDR2 AnTtutena 1 (SEQ ID NO: 9)
YGASDLPS

LCDR3 Antuteaa 1 (SEQ ID NO: 10)
QNNYYVGPVSYA

JHK, xoaupyromas tskeayro nenb Aururtenaa 1 (SEQ ID NO: 11)
caagtgcagttggtgcagtcgggggcagaagtgaaaaageccggegettcggtgaaagtgtectgeaaagtgtecggctattetttgteca
aatacgacatgtcatgggtcagacaggctcccggaaagggtctggagtggatggggattatctatacatccggcetacaccgattacgecca
aaagttccaggggagagtcaccatgactgaggatacgtccaccgacaccgcectacatggaactgtccagectgeggteccgaggacactg
cggtgtactactgcgegaccggaaacccatactacaccaatggattcaatagetggggacagggtactettgtgacggtgtecagegecte
caccaagggcccatcggtcttcccgetageaccetecteccaagageacctetgggggeacageggecctgggcetgectggtcaaggact
acttccccgaaccggtgacggtgtegtggaactcaggegeectgaccageggegtgeacacctteccggetgtectacagtectcaggact
ctactccctcageagegtggtgaccgtgecctccageagcettgggeacccagacctacatctgeaacgtgaatcacaageccageaacac
caaggtggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeccaccgtgeccageacctgaactectggggggaccgte
agtcttcctcttceccccaaaacccaaggacaccctcatgatctcccggaccectgaggtcacatgegtggtagtagacgtgagecacgaa
gaccctgaggtcaagttcaactggtacgtggacggegtggaggtacataatgeccaagacaaagecgegggaggageagtacaacagea
cgtaccgtgtggtcagegtcectcaccgtectgcaccaggactggetgaatggeaaggagtacaagtgcaaggtcetccaacaaagecectee
cagcccccatcgagaaaaccatctccaaagecaaagggeagecccgagaaccacaggtgtacacectgececcatcecegggacgagcet
gaccaagaaccaggtcagectgacctgectggtcaaaggcettctatcccagegacatcgeegtggagtgggagageaatgggeagecgg
agaacaactacaagaccacgccccccgtgctggactccgacggctecttettectctatagecaagetcaccgtggacaagageaggtgge

agcaggggaacgtcttctcatgetecgtgatgeatgaggcetctgeacaaccactacacgcagaagagectcteectgtetcegggtaaa

JHK, xoaupyromas Jjerkyr nenb Aururtena 1 (SEQ ID NO: 12)

gacatccagatgacccagtctccatectecctgtetgeatetgtgggagacagagtecaccatcacttgeccaggecagtcagagecctaataa
cctectggectggtatcagcagaaaccagggaaageccctaageteetgatctatggtgcateegatetgecatetggggteccatcaaggt
tcagtggcagtggatctgggacagatttcactctcaccatcageagtctgcaacctgaagattttgeaacttactactgtcagaacaattattat
gtgggaccagtgagctatgctttcggeggagggaccaaggtggagatcaageggaccgtggetgeaccatetgtcttcatettcecgecat
ctgatgagcagttgaaatctggaactgcectetgttgtgtgectgetgaataacttctatcccagagaggccaaagtacagtggaaggtggata
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acgccctccaatcgggtaactcccaggagagtgtcacagagcaggacageaaggacageacctacagectcagcageacectgacgcet

gagcaaagcagactacgagaaacacaaagtctacgectgegaagtcacccatcagggectgagetcgeccgtcacaaagagcettcaaca

ggggagagigc

AMHMHOKHCJI0THAsI ocjenoBarejibHOCTL PD-1 yesiopeka (SEQ ID NO: 13)

MQIPQAPWPVVWAVLQLGWRPGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSN
TSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRN
DSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLVVGVVGG
LLGSLVLLVWVLAVICSRAARGTIGARRTGQPLKEDPSAVPVFSVDYGELDFQWREKTP
EPPVPCVPEQTEYATIVFPSGMGTSSPARRGSADGPRSAQPLRPEDGHCSWPL

AMHHOKHCJI0THAA nociaeaosareibHOCTE ECD PD-1 yenosexka (SEQ ID NO: 14)

LDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPE
DRSQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELR
VTERRAEVPTAHPSPSPRPAGQFQ

AMHMHOKHCJIOTHAsI ocjenoBarejibHOCTh PD-1 00e3bsinbl sBanckunii makak (SEQ ID NO:
15)
MQIPQAPWPVVWAVLQLGWRPGWFLESPDRPWNAPTFSPALLLVTEGDNATFTCSFSN
ASESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTRLPNGRDFHMSVVRARRN
DSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQALVVGVVGG
LLGSLVLLVWVLAVICSRAAQGTIEARRTGQPLKEDPSAVPVFSVDYGELDFQWREKTP
EPPAPCVPEQTEYATIVFPSGLGTSSPARRGSADGPRSPRPLRPEDGHCSWPL

AMuHoKkHcI0THAs ocaenoBarebHOCTL ECD PD-1 o6e3bsinbl siBanckuii makak (SEQ ID
NO: 16)
LESPDRPWNAPTFSPALLLVTEGDNATFTCSFSNASESFVLNWYRMSPSNQTDKLAAFPE
DRSQPGQDCRFRVTRLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELR
VTERRAEVPTAHPSPSPRPAGQFQ

AMHHOKHCJIOTHAs nocjeaosareibHOCTh IgG1 yenoseka (SEQ ID NO: 17):
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
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EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGK

AMHHOKHCJIOTHbIE MOCJIeA0BATEILHOCTH Kanmna AuKkoro tuna 4eaoseka (SEQ ID NO: 18)
TVAAPSVFIFPPSDEQLKSGTARVGCLLNNFYPREAKVQWKVDNALQSG
NSQESVTEQDSKDSTYSLRSTLTLSKADYEKHKVYACEVTHQGLSSPVTK

SFNRGEC

AMHMHOKHCJIOTHASI IOCJ1€10BATEIbHOCTD JsiMOAa AuKoro Tuna 4eaosexka (SEQ ID NO: 19)

QPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVK
AGVETTTPSKQSNNKYAAESELSLTPEQWKSHRSYSCQVTHEGSTVEKTV
VAPTECS



POPMYVYJIA U3OBPETEHUA

ATOHUCTHUYECKOE aHTHUTENO, KOTOpoe CcBsi3biBaeT kak PD-1 yenoseka, Tak u PD1-ECD
00e3bsiHbI ABAHCKHUIi Makak, ¢ ahp(QMHHOCTBIO B Mpesieax okoo 5 x 10 M u okono 5 *
1071 M, urto onpeneneno ¢ momomuieio 6uocercopa SPR npu 37 °C, npu 5TOM aHTHUTENIO HE
onokupyer csizbiBanue PD-1 denoseka ¢ PD-L1 uenoseka nimn PD-L2 uenoseka.
AHTHUTENO MO 1. 1, OTIMUarolIeecs TeM, YTO YKa3aHHOE aHTHUTEJIO SIBJIE€TCS arOHUCTOM
PD-1 yenoseka, kak ONpeAeneHo B MOAENIH ay TOUMMYHHOT'O HapyLIEHUs] WU OTTOPKEHUS
TPaHCIUIAHTATa 1?7 VIVO.

AHTHTENO 10 Mo0OMY 13 MIl. 1-2, OTINYaroLeecs TeM, YTO YKa3aHHOE aHTUTEJIO SIBJISETCS
aronuctoM PD-1 denoBeka, 4yTo onpeaeneHo ¢ nomolpo moaenu in vivo aist GVHD,
OTTOP>KEHUS TPAHCIUJIAHTHPOBAHHOIO TBEPAOro opraHa, Backyiauta, SLE, TIDM, MS,
GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayTOUMMyHHOr'O Te€naTuTa, CKJIEPOIAEPMUN H/HITH
BOJIYAHOYHOTO He(pUTa.

Antuteno no mobomy u3 nm. 1-3, oTaMyaroieecst TeM, YTO YKa3aHHAs MOAENb il Vivo
npeacTasisier coboi MpimmHy0 Moaens it GVHD w/unu BomyaHouHOTrO HedpuTa.
AnTtuTeno no modomy u3 mn. 1-4, oTimyaroImeecs TeM, YTO YKa3aHHOE aHTUTEIIO
CBsI3bIBaeTCs ¢ cemeiricTBoM peuentopos Fc-ramma (FcyR).

AHTHTENO 10 JIF000oMY 13 M. 1-5, oTnyaroieecs TeM, 4TO YKa3aHHOE aHTUTEJIO
npexncrasisier codoii IgG1.

AnTHTENn0 MO MoboMmy w3 mm. 1-6, OTAMYaroIIeecss TeM, YTO YKAa3aHHOE AaHTHUTEJNO
cogepxut: 1) BapmabenbHyro obmacte Tspkenoi nenu (HCVR), u 2) BapuabenbHyro
obnacte nerkoit uernu (LCVR), mpu a3tom HCVR conepsxutr HCDR1, HCDR2 u HCDR3, a
LCVR comepxur LCDRI, LCDR2 u LCDR3, npu 5TOM aMHHOKHUCIOTHas
nocnenosarenbHocTh HCDR1 mpencrasnsier coboit SEQ ID NO: 5, aMUHOKUCTOTHAs
nocnenosarenbHocTh HCDR2 mpencrasisier coboit SEQ ID NO: 6, a aMUHOKUCTOTHAs
nocnenosarenbHocTh HCDR3 mpencrasnsier coboit SEQ ID NO: 7, aMUHOKUCIOTHAs
nocnenosarenbHocTh LCDR1 mpencrasnsier coboit SEQ ID NO: 8, aMUHOKUCIOTHAs
nocnenosarenbHocTh LCDR2 mpencrasisier coboii SEQ ID NO: 9, a aMUHOKUCIOTHAs
nocnenosarenbHocTh LCDR3 npencrasnsier codoit SEQ ID NO: 10.

@dapmalieBTHYECKasT KOMIIO3UIIHS, COIepIKaIIasi aHTUTENIO 1Mo JIroOomy u3 mim. 1-7 u oquH
wu Oonblee KOIUIeCTBO (PapMaleBTHUECKH IPUEMIIEMBIX HOCUTENEH, pa30aBuTenei nim
BCIIOMOTaTeJIbHbIX BEIECTB.

Kommnozunust 1o . 8 1ist IeueHus: ay TOMMMY HHOTO 3a00JIeBaHUSI.
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Komnosuius no m. 9, oTauyaromascs TeM, 4T yKa3aHHOe ay TOMMMYHHOe 3a00ieBaHIe
npencrasisier codboit GVHD, oTTopskeHne TpaHCIIAHTHPOBAHHOTO TBEPIOTO OPTaHa,
Backyaut, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, S;S, ayToummy HHBIH
renaTUT, CKIePOAepMy, LIeTHaKuio, OoNe3Hb AncoHa, O0Ne3Hb XamuMoTo, 60JIe3Hb
I'petiBca, aTpoduueckuii racTpUT/IEPHULIMO3HYIO AHEMUIO, IPUOOPETEHHBIIH
TMITOrOHAIU3M/OeCTIoNKe, TMIONapaTHPE03, MO3UTUBHO-TEMOIUTHYECKY 0 aHEMHUIO
KywmbGca, xpoHnueckue amnepruieckre 3a00oaeBanus (Takue Kak aCTMa, CEHHAsl IMXOpaaKa
WIH aJUleprudeckuii puHuT), Oone3Hb KpoHa, MykCkoe Witu skeHCKoe Oecrutonue, 00one3Hb

bexuera, rpanynemaro3 Berenepa, Mmuokapaut, muo3ur, PMR, camornpousBonpHbIi a0opT,

I1.

12.

13.

14.

I5.

16.

BUTHJIUTO, aTEPOCKIIEPO3, Ay TOUMMY HHBIH TAHKPEATHUT, OyJUIe3HbIH eMpUrons,

XPOHHYECKUE BUPYCHbIE HHPEKIINH WX MUACTEHHUIO TPABUC.

Cnoco0 neueHns: ay TOUMMYHHOTO 3a00JI€BaHsA, BKIIFOUAIOLINH BBEACHHE HY KIAIOLIEMY CsI

B 5TOM NaLUeHTy 3(PPEeKTUBHOrO KOJIMYECTBA aHTUTENA O JI00oMy U3 m. 1-7.
Crnoco0 mo . 11, oTnuuaromasics: TeM, 4To yKa3aHHOE ay TOMMMYHHOe 3a001eBaHne
npexncrasisier cobort GVHD, oTTopskeHne TpaHCIIAHTUPOBAHHOTO TBEPIOTO OPraHa,
BackysuT, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayToumMmyHHbIi
reNaTuT, CKIePOAEPMY, LIeTIHAKHIO, O0JIe3Hb AINCOHA, Oone3Hb XammnMoTo, O0Ne3Hb
I'petiBca, aTpodrueckuii racCTpUT/IEPHULIMO3HYIO AHEMUIO, IPUOOPETEHHBIH
FI/IHOFOHaHI/ISM/6eCH.HOI[I/Ie, runonapaTrupeos, MO3UTUBHO-TEMOJIUTHYCCKYH0 aHEMUIO
Kywmbca, bonesnp KpoHa, bonesnb bexdera, rpanynemaros Berenepa, peBMaTHUECKY O
nonumuanruto (PMR), arepockiepos, ayTOMMMYHHBIH TAHKPEATUT, Oy JIE3HbIN
HeM(bI/IFOI/II[, HJIM MUACTEHUIO I'PpaBUC.

Crnioco0 mo m. 11, OTIUYarOIIMIACS T€M, YTO YKa3aHHOE Ay TOMMMYHHOe 3a00JieBaHMe
npencrasisier codoit GVHD, oTTopskeHre TpaHCIIJIAHTHPOBAHHOTO TBEPIOTO OPTaHa,
Backyaut, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayToummy HHBII

rernaTuT, WK CKIepoiepMy.

Crniocob mo mrobomy u3 . 11-13, oTiHyaromuiicst TeM, YTO YKa3aHHOE aHTHTEJIO BBOJST B

KOM6I/IHaLII/II/I C JPyTUM TEPANCBTUYCCKUM Ar€HTOM, 3(1)(1)6KTI/IBHI:IM JJId JICUCHUA

AyTOUMMYHHOT'O 3a00/I€BaHUS WU OTTOPXKEHUA TPAHCIUJIAHTATA.

ITpumeneHue aHTHTENA 110 JFOOOMY U3 Tl 1-7 1Uist JIeYeHUs1 ay TOUMMYHHOTO 3a00JIeBaHUs

WUJIH OTTOPIKEHUS TPAHCILIAHTATA.
IMpumenenue mo n. 15, oTnu4aromeecs: TeM, 4YTO YKa3aHHOE ay TOUMMYHHO€E 3a00JIeBaHUE
npencrasjsier codoit GVHD, oTTopskeHre TpaHCIIIAHTHPOBAHHOTO TBEPIOTO OPTaHa,

Backyaut, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayToummyHHBIH

renaTUT, CKIePOAepMy, LIeTHaKUI0, OoNe3Hb AncoHa, 0one3Hp XamumMoTo, 60JIe3Hb



17.

18.

19.

20.

21.

I'petiBca, aTpoduueckuii racTpuUT/ IEPHULIMO3HYIO AHEMHUIO, IPUOOPETEHHBIIHI
THITOTOHAN3M/OeCTIoane, TUnonapaTuPeos3, MO3UTUBHO-TEMOIUTHIECKYI0 aHEMHIO
Kywmbca, 6onesnp KpoHa, Oonesnp bexdera, rpanynemaro3 Berenepa, MUOKapIUT, MHO3HT,
PMR, arepockiiepos, ayTOMMMY HHBII TAHKPEATUT, OyJUIE3HbII EMPHUTrOn, UITH
MHUACTEHUIO TPABUC.

ITpumenenue 1o 1. 15, oTaMyaromeecs: TeM, YTO YKa3aHHOE ay TOMMMYHHOe 3a001eBaHue
npencrasisier codboit GVHD, oTTopskeHHe TpaHCIIIAHTHPOBAHHOTO TBEPIOTO OPTaHa,
Backyaut, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, S;S, ayroummyHHBIH
reraTuT, WK CKIeponepMy.

ITpumenenue o mrodomMy u3 nm. 15-17, ornuuaromeecst TeM, 4TO YKa3aHHOE aHTUTENIO
IMPUMEHSIIOT OJHOBPEMEHHO WJIM MOCJIEA0BATEIbHO C APYTUM TEPANIEBTUYECKUM areHTOM,
3¢ PEKTUBHBIM JUIs JIEYSHUS] 2y TONMMY HHOT'O 3a00JI€BaHUSI MJIH OTTOP KESHUSI
TPAHCILJIAHTATA.

ITpumeHeHune aHTHUTENA 10 JTIOOOMY U3 Tl 1-7 U1 U3TOTOBJIEHHS JIEKAPCTBEHHOTO
CPeACTBa AJIs JIEUeHHs] ay TOMMMY HHOTO 3a00JI€BaHUs WIIH OTTOPKEHHSI TPAHCILIAHTATA.
ITpumenenue 1o m. 19, OTAMYAOIIASCS TEM, YTO YKa3aHHOE ay TOMMMYHHO€ 3a00JIeBaHNe
npexncrasisier cobort GVHD, oTTopkeHne TpaHCIIAHTUPOBAHHOTO TBEPIOTO OPTraHa,
Backyaut, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayToumMmy HHBIM
renaTuT, CKIepoAepMy, LeTHaKui0, 0oie3Hb AnaucoHa, 0oe3Hb XamumMoTo, 00JIe3Hb
I'petiBca, aTpodrueckuii racTpUT/IEPHULIMO3ZHYIO AHEMUIO, IPUOOPETEHHBIIH
THITIOTOHAIN3M/OeCTIoAre, TUIoNnapaTHPe03, MO3UTUBHO-TEMOIUTHYECKYE0 aHEMHIO
Kywmbca, 6onesnp KpoHa, bonesnb bexdera, rpanynemato3 Berenepa, MUOKapIuUT, MHO3HT,
PMR, arepockiiepos, ayTOUMMYHHBIH TAHKPEATUT, OYJUIE3HBII NEMPUTrOHI, UITH
MHUACTEHHIO TPaBUC.

[Mpumenenue no n. 19, oTnuyaroeecs: Tem, 4YTO YKa3aHHOE ay TOUMMYHHO€E 3a00JIeBaHUE
npencrasjsier codoit GVHD, oTTopskeHre TPpaHCIIJIAHTHPOBAHHOTO TBEPIOTO OPTaHa,
Backyaut, SLE, TIDM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, ayToummy HHBII

rernaTuT, WK CKIepoiepMy.
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