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(57) Hacrosmee n306peTenne OTHOCUTCS K 0TOGPAaHHBIM aHTH-PD-1 aHTHTEIaM, CIIOCOOHBIM CBA3BIBATLCS KAK

¢ PD-1 sBanckux makak, Tak u ¢ PD-1 uenoeka: MAT k PD-1, MAT 2 x PD-1, MAT 3 k PD-1, MAT
4 k PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 k PD-1, MAT 10
k PD-1, MAT 11 k PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 x PD-1 wmm MAT 15 x PD-1, a
TaK)Ke T'yMaHU3UPOBAaHHBIM H XUMEPHBIM BapHAHTaM YKa3aHHBIX aHTHTEN. Takke U300peTeHne OTHOCUTCS
K PD-1-cBs3pIBarommM MoJeKyiaaM, KOTopele comep:kar PD-1-cBsspiBaromme (parMeHTH yKa3aHHBIX
autu-PD-1 anTuTen, MMMyHOKOHBIOTaTaM M OHcIienM(UUECKIM MOJIEKyIaM, BKmodas auarena, BiTE,
oucneuuduyeckre aHTUTENa U T.A., KOTopble coaepikar (i) Takue PD-1-cBsi3piBatoniue ¢pparmMeHTsl u (ii)
JIOMEH, CITIOCOOHBIH CBA3BIBATHCS C IMUTOIIOM MOJIEKYJIBI, y4aCTBYIOIIEH B PETYIISAILIMN KOHTPOJIEHON TOUKH
MMMYHHOTO OTBETa, IPUCYTCTBYIONIEH Ha MMOBEPXHOCTH MMMYHHBIX KieTok. Hacrosimee n3o0perenue
TaKXe OTHOCUTCS K CIOCO0aM NMPUMEHEHHs MOJIEKYJ, KOTOpble CBsi3bIBatoTCs ¢ PD-1, muist cTUuMysisiiuu
MMMYHHBIX OTBETOB, a TaK)Ke CIIOCOOHI neTekTupoBarus PD-1.
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PD-1-CBA3BIBAIOIIUE MOJIEKYJIBI U CTIOCOBbI UX TIPUMEHEHUA

IlepexpecTHasi cCHLIKA HA POACTBEHHBIE 3aIBKH

[001] Hacrosimas 3asBKa HCHpalIMBaeT NPUOPUTET corjacHo 3asBke Ha mnareHT CIIA
Ne62/198867 (nmomamnoit 30 wmromst 2015 r.; 3asBka B craguu paccMoTpenust), 62/239559
(momannoi 9 okTsA0pss 2015 r.; 3asBKa B cTamuu paccMoTpenwust), 62/255140 (nmomansoit 13
HOs10psA, 2015 r.; 3asBKa B cTaAuu paccMoTpeHus) u 62/322974 (nogannoit 15 anpens 2016 r;
3asiBKa B CTAIMM PACCMOTPEHUs), COAEPIKAHNE KOTOPBIX MOJHOCTHIO BKJIIOYEHO B HACTOSINYIO

3as1BKy IIOCPEACTBOM CCBUIKH.

CchLIKa HA IepevYeHb NMOCJIe10BATEILHOCTEH

[002] Hacrosimas 3asiBKa BKJIIOYAeT OAMH WM Oojiee MepedHed IOCiIeNoBaTeIbHOCTEH B
cootBercTBuu ¢ maparpadom 1.821 pasgena 37 Csonma denepanbubix npasun CIIIA u nanee,
KOTOpBbIE PaCKpPBITHI Ha MaIIMHOYUTAEMBIX HOCUTEJISIX (daiin O3arJyiaBJieH:
1301 _0122PCT Sequence Listing ST25.txt, cosman 1 mons 2016 roga u umeer pasmep 282789

OaliT), yKa3aHHBIN (haiisl MOJHOCTHIO BKIIIOYEH B HACTOSIIYIO 3asIBKY MTOCPEICTBOM CCBUIKH.

O0sacTh TEXHUKH

[003] Hacrosimmee wu3o0peTeHrne OTHOCUTCS K PD-1-CBSI3bIBAOIIMM MOJIEKYJIaM, KOTOpBIE
comepxkatr PD-1-cBsi3piBatomuii goMeH u3 OTOOpaHHBIX aHTHTen K PD-1, cmocoGHbIx
cBsizbiBaThes ¢ PD-1 siBanckux makak u PD-1 uenoBeka: MOHOKJIOHanbHOTO aHtHTena 1 (MAT
1) x PD-1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 k PD-1, MAT 5 k PD-1, MAT 6 k PD-1,
MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 k PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT 12 k
PD-1, MAT 13 k PD-1, MAT 14 k PD-1 wniu MAT 15 x PD-1. B wacTtHOCTH, corjacHo
HACTOSIIIEMY  HW300peTeHHr0  mpemioxkeHbl  PD-1-CBs3bIBAIOIIME  MOJIEKYJbI, KOTOPBIE
NPEACTABISIFOT COOOH r'YMaHU3UPOBAHHBIE WM XHMEPHBIC BAPUAHTHI YKA3aHHBIX AHTHUTEN MU
comepxkatr PD-1-cBs3piBaromue (¢parMeHTbl YKa3aHHbIX aHTHTen K PD-1 (B dacTHOCTH,
UMMYHOKOHBIOTaThl, nuarena, BIiTE, Oucnenududecksie antutena u T.1.). B wacTHocTH
COTJIACHO HACTOSIIEeMYy H300peTeHUr0 mpeioxkeHsl PD-1-CBsA3bIBarOINE MOJIEKYJIbI, KOTOPBIE
JOTIOJIHUTEIIBHO CIIOCOOHBI CBSI3BIBATHCS C SMHUTOIIOM MOJIEKYJIbI, YYaCTBYIOIIEH B PEryJSILUN
KOHTPOJIBHON TOYKHM UMMYHHOIO OTBETA, KOTOpas MPUCYTCTBYET HAa MOBEPXHOCTH MMMYHHOH
kiaetkn. CoryiacHO HacTosIEeMy H300pPETEHUIO TaKXKe TPEIOKEHbl CHOCOOBI MPUMEHEHHS
ykazaHHbIX PD-1-cBsaspiBaromux mousiekyn st aerexktupoBaHuss PD-1 wmu nns crumyssiuuun
uMMyHHOro otBera. COrJacHO HacToseMy H300pPETEHHIO TAaKKe MPEIIOKEHbl CIIOCOOBI

KOMOWHUPOBAHHOHN Tepanuu, B KOTOPbIX PD-1-CBSI3bIBAIOIIYI0 MOJIEKYNy, KOTOPas COIAEPIKHT



onuH win Oosee PD-1-CBs3BIBAIOIINX AOMEHOB YKa3aHHBIX OTOOpaHHbIX aHTHTEN K PD-I,
BBOAAT B KOMOWHAUMH C OAHON wiau Ooyiee AOTOJHHUTENBHBIMH MOJIEKYJAMH, KOTOPBIE
3G PEKTUBHO CTHMYJIHPYIOT UMMYHHBIH OTBET, W/HJIM B KOMOMHALMU C ONHOH mim Ooiee

AOTMOJIHUTCJIbHBIMU MOJICKYJIAMU, KOTOPBIC Cl'IeI_II/I(l)I/I"IHO CBA3bIBANOTCs C PAKOBBIM AHTUT'CHOM.

YpoBeHb TeXHUKH

| HNMMmyHHBIE 0TBETEI, ONIOCPEAyeMble KIeTKAMH

[004] HMmmyHHas cucTeMa 4eloBeKa M JAPYTHX MIIEKONUTAIOIUX O0eCreunBaeT 3alluTy OT
uHpexkmii 1 3aboneBanuii. Takas 3amwura obecrieumBaeTcs Kak TyMOPAJIbHBIM HMMYHHBIM
OTBETOM, TaK U UMMYHHBIM OTBETOM, OIIOCPENYEMBIM KJIeTKaMu. I 'yMOpasnbHbIi OTBET IPUBOJUT
K BBIpa0OTKE aHTUTEN M APYIMX OMOJIOTHYECKUX MOJIEKYJ, KOTOPblE CIOCOOHBI PAacHO3HATH U
HelTpanu3oBaTh 4ykepoaHble MumeHH (aHtureHsl). HampoTus, omocpenyemblii KieTKaMu
UMMYHHBIH OTBET BKJIIOYAeT AaKTHBALMIO T-KJIe€TKaMH MakpogaroB, MPUPOAHBIX KIJIETOK-
kuiepoB  (NK) u  aHTureHcnenu@uuHBIX [UTOTOKCHYECKMX T-TUMQOLMUTOB, a TaKxke
BBICBOOOYK/IEHHE PA3IMYHbIX LINTOKWHOB B OTBET Ha pacno3HaBaHue aHturena (Dong, C. ef al.
(2003) «/mmune Regulation by Novel Costimulatory Molecules», Immunolog. Res. 28(1):39-48).
[005] CnocobHocTh T-KJIETOK ONTUMAJNbHO OMOCPENOBaTb WMMYHHBIH OTBET HA AHTUIEH
TpeOyeT ABYyX pa3IMYHbIX CUTHAJIbHBIX B3aumozeiicTeuii (Viglietta, V. ef al. (2007) «Modulating
Co-Stimulation», Neurotherapeutics 4:666-675; Korman, A.J. ef al. (2007) «Checkpoint
Blockade in Cancer Immunotherapyy», Adv. Immunol. 90:297-339). Bo-mepBbIX, aHTHUTEH,
KOTOPBIH ObUT PacroJIOKEeH Ha MOBEPXHOCTH aHTUreHIpe3eHTupyomux kietok (AIIK), nomken
ObITb  TIPE3eHTUPOBAH aHTUreHcrnenupuuubiM  HauBHbiM  CD4"  T-xnetkam. Ilpomecc
NpEe3eHTAIlMH BKJIIOYAET Tepenady CurHaia mnocpeactsoMm T-kierouHoro penentopa (TCR),
yOpaBJSOMWeEero T-KJIeTKOW JUisi HMHULUHPOBAHUST HMMYHHOTO OTBETAa, KOTOpBIA Oyner
cneuu(UYHBIM B OTHOIIEHHWH  NPE3CHTUPOBAHHOTO  AHTUIE€HA.  BO-BTOpBIX,  psin
KOCTHMYJIUPYIOIIUX W MHTUOMPYIOLUINX CHTHAJIOB, OMOCPENYEMbIX B3aUMOIEHCTBUAMU MEXKIY
AIIK u pa3nu4yHbIMU MOBEPXHOCTHBIMU MOJIEKyJIaMu T-KJIETOK, 3allyCKaeT CHavasla aKTUBALUIO
u nposindepanuro T-KIeToK U, B KOHEYHOM UTOTre, NX HMHrHOupoBanue. ClieoBaTeNIbHO, TIEPBBIii
CHUTHAJI TPUAAET Crenu(pUIHOCTh UMMYHHOMY OTBETY, TOTAA KaK BTOPOW CHUTHAJ CIYXKUT JJIS
OTpefeNeHUsl XapakTepa, BEIUUYUHbI U MPOAOJLKUTENBHOCTH OTBETA.

[006] HMmMMmyHHass  cucTtemMa  TINATENbHO  KOHTPOJUPYETCS  KOCTUMYJIHMPYIOIIMMH U
KOMHTUOUPYIOIIMMH JIMTAHAAMHU M PELeNnTOpaMH. YTIOMSHYTBIE MOJIEKYJbl 00€CIeunBaroT
BTOPOW CHTHAJN JJIsl aKTUBALMH T-KJIETOK M oOecrneunBaroT cOaNaHCHPOBAHHBIA KOMIUIEKC
MOJIOXKUTENBbHBIX W OTPHULATENBHBIX CHTHAJIOB, YTOOBI MAaKCHMAJIbHO YBEJIHMYHUTh HMMYHHbBIE

OTBETHl HAa MH(EKLHUIO, TIPH 5TOM CBOJS K MUHHMYMY ayTOMMMyHHble oTBeThl (Wang, L. ef al.



(March 7, 2011) «VISTA, A Novel Mouse Ig Superfamily Ligand That Negatively Regulates T-
Cell Responses», J. Exp. Med. 10.1084/jem.20100619:1-16; Lepenies, B. et al. (2008) «The Role
Of Negative Costimulators During Parasitic Infections», Endocrine, Metabolic & Immune
Disorders - Drug Targets 8:279-288). Oco0oe 3HaueHHe WMeeT CBsi3bIBaHUE JIMTaHIoB B7.1
(CD80) u B7.2 (CD86) anturennpesentupyromei kiuerku, a Taxke CD28 u penenropos CTLA-
4 CD4" T-numdouura (Sharpe, A H. ef al. (2002) «The B7-CD28 Superfamily», Nature Rev.
Immunol. 2:116-126; Dong, C. et al. (2003) «/mmune Regulation by Novel Costimulatory
Molecules», Immunolog. Res. 28(1):39-48; Lindley, P.S. ef al. (2009) «The Clinical Utility Of
Inhibiting CD28-Mediated Costimulation», Immunol. Rev. 229:307-321). Ces3piBanue B7.1 nnn
B7.2 ¢ CD28 crumynupyer aktuBauuto T-knetok; cBssbiBanue B7.1 umu B7.2 ¢ CTLA-4
uHrubupyer Ttakyro akrtusauuto (Dong, C. et al. (2003) «/mmune Regulation by Novel
Costimulatory Molecules», Immunolog. Res. 28(1):39-48; Lindley, P.S. ef al. (2009) «The
Clinical Utility Of Inhibiting CD28-Mediated Costimulation», Immunol. Rev. 229:307-321;
Greenwald, R.J. ef al. (2005) «The B7 Family Revisited», Ann. Rev. Immunol. 23:515-548).
CD28 KOHCTHTYTHUBHO 3Kcmpeccupyercss Ha noepxHoctu T-knetok (Gross, J., ef al. (1992)
«ldentification And Distribution Of The Costimulatory Receptor CD28 In The Mouse», J.
Immunol. 149:380-388), torma kak oskcmpeccusi CTLA-4 ObicTpO yCHIMBAETCsl TOCHE
axtuBauu T-knetok (Linsley, P. ef al. (1996) «Intracellular Trafficking Of CTLA4 And Focal
Localization Towards Sites Of TCR Engagement», Immunity 4:535-543). ITockonbky CTLA-4
sByisieTcst Oosiee BrIcOkoadGuuHBIM peuentopom (Sharpe, AH. et al. (2002) «The B7-CD28
Superfamily», Nature Rev. Immunol. 2:116-126), cBs3bIBaHHWE CHayajda WHHUIHHUPYET
npomudepanuto T-knerok (mocpeacrBom CD28) u 3ateM uHrubupyer ero (moCpeacTBOM
pasBuBatomuericsi skcrpeccunn CTLA-4), ocnabmnsisi Tem cambiM 3¢ ¢exT, ecnu mposudeparust
Oosbiue He Tpedyercs.

[007] [anbHelimue uccienoBaHus JurainoB peuentopa CD28 mpusenu k uaeHTUUKALUN U
OTIMCAHHIO Habopa POACTBeHHBIX MoJiekys B7 («cynepcemeiictso B7») (Coyle, AJ. ef al. (2001)
«The Expanding B7 Superfamily: Increasing Complexity In Costimulatory Signals Regulating T-
Cell Function», Nature Immunol. 2(3):203-209; Sharpe, A.H. et al. (2002) «The B7-CD28
Superfamilyy, Nature Rev. Immunol. 2:116-126; Greenwald, R.J. ef al. (2005) «The B7 Family
Revisited», Ann. Rev. Immunol. 23:515-548; Collins, M. ef al. (2005) «The B7 Family Of
Immune-Regulatory Ligands», Genome Biol. 6:223.1-223.7; Loke, P. ef al. (2004) «Emerging
Mechanisms Of Immune Regulation: The Fxtended B7 Family And Regulatory T-Cellsy.
Arthritis Res. Ther. 6:208-214; Korman, A.J. ef al. (2007) «Checkpoint Blockade in Cancer
Immunotherapy», Adv. Immunol. 90:297-339; Flies, D.B. et al. (2007) «The New B7s: Playing a
Pivotal Role in Tumor Immunity», J. Inmunother. 30(3):251-260; Agarwal, A. ef al. (2008) «7he



Role Of Positive Costimulatory Molecules In Transplantation And Tolerancey», Curr. Opin.
Organ Transplant. 13:366-372; Lenschow, D.J. er al. (1996) «CD28/B7 System of 1-Cell
Costimulation», Ann. Rev. Immunol. 14:233-258; Wang, S. ef al. (2004) «Co-Signaling
Molecules Of The B7-CD28 Family In Positive And Negative Regulation Of T Lymphocyte
Responsesy, Microbes Infect. 6:759-766). B HacTosimee BpeMsi CYIIECTBYET HECKOJIBKO
U3BECTHBIX  wieHOB  cemeiictea: B7.1 (CD80), B7.2 (CD86), wuHnyuupyemslit
kocrumynupyromuii muragn (ICOS-L), murasn nporpammupyemoii cmeptu-1 (PD-L1; B7-H1),
aurasy nporpammupyemoit cmeptu-2 (PD-L2, B7-DC), B7-H3, B7-H4 u B7-H6 (Collins, M. ef
al. (2005) «The B7 Family Of Immune-Regulatory Ligands», Genome Biol. 6:223.1-223.7;
Flajnik, MLF. et al. (2012) «Evolution Of The B7 Family: Co-Evolution Of B7H6 And Nkp30,
Identification Of A New B7 Family Member, B7H7, And Of B7's Historical Relationship With
The MHC», Immunogenetics epub doi.org/10.1007/s00251-012-0616-2).

1T Benox nporpammupyemoii cmeptu-1 («PD-1»)

[008] benox mnporpammupyemoii cmeptu-1 («PD-1», Ttawke wusBecTHbii kak «CD279»)
npezacrasisier coboit memOpaHHbIli Oenok Tuma [ maccoit 31 x/la, SBJSIFOIIUICS YJIEHOM
pacuimpeHHoro cemeiictea perynsaropoB T-knetok CD28/CTLA-4, xoTopblii B IIeJIOM
OTpuLATENbHO perynupyeT ummyHHbIe oTBeThl (Ishida, Y. ef al. (1992) «Induced Fxpression Of
PD-1, A Novel Member Of The Immunoglobulin Gene Superfamily, Upon Programmed Cell
Deathy, EMBO J. 11:3887-3895; nyOmukarusi 3asBku Ha mnateHt CIIA Ne2007/0202100;
2008/0311117; 2009/00110667, marentsr CIIA NeNe6808710, 7101500, 7488802, 7635757,
7722868, PCT nyonukauus WO 01/14557).

[009] PD-1 »skcmpeccupyercss Ha akTUBUPOBaHHBIX T-kieTkax, B-kieTkax M MoHOLUTaX
(Agata, Y. et al. (1996) «Fxpression Of The PD-1 Antigen On The Surface Of Stimulated Mouse
T And B Lymphocytesy, Int. Immunol. 8(5):765-772; Yamazaki, T. et al. (2002) «Fxpression Of
Programmed Death 1 Ligands By Murine T-Cells And APC», J. Immunol. 169:5538-5545) u ¢
HU3KUMHU YPOBHSIMH Ha NMpHUPOAHbIX KIuiepHbIX T-kierkax (NK-knerkax) (Nishimura, H. ef al.
(2000) «Facilitation Of Beta Selection And Modification Of Positive Selection In The Thymus Of
PD-1-Deficient Mice», J. Exp. Med. 191:891-898; Martin-Orozco, N. et al. (2007) «Inhibitory
Costimulation And Anti-Tumor Immunity», Semin. Cancer Biol. 17(4):288-298).

[0010] Bueknerounass obmacte PD-1 cocrour u3 opmHoro BapuabenpHOro pomeHa (V)
ummyHornobynuHa (Ig), xoTopbiii Ha 23% wuneHTnueH >kBHUBajeHTHOMY nomeHy B CTLA-4
(Martin-Orozco, N. et al. (2007) «Inhibitory Costimulation And Anti-Tumor Immunityy, Semin.
Cancer Biol. 17(4):288-298). Ilocne BHekieTOUHOTO BapuabenbHOro noMeHa lg pacmosoxeHa
TpaHcMeMOpaHHass 00JacTh W BHYTPUKIIETOYHBIH XBOCT. BHYTPHKIIETOUHBIH XBOCT COAEPIKUT

nBa cadta (HoChHOPUITUPOBAHUS, PACIOJONKEHHBIX B HMMYHOPEHENTOPHOM THPO3UHOBOM



UHTUOHMPYIOIIEM MOTHBE U MMMYHOPELENITOPHOM THPO3WHOBOM IMEPEKIFOYAIOLIEM MOTHBE, 3TO
CBUZIETENBCTBYET O TOM, 4T0 PD-1 orpunarensHo perymupyer curHansl TCR (Ishida, Y. ef al.
(1992) «Induced Expression Of PD-1, A Novel Member Of The Immunoglobulin Gene
Superfamily, Upon Programmed Cell Death», EMBO J. 11:3887-3895; Blank, C. ef al. (2006)
«Contribution Of The PD-L1/PD-1 Pathway To T-Cell Exhaustion: An Update On Implications
For Chronic Infections And Tumor Evasion Cancer», Immunol. Immunother. 56(5):739-745).
[0011] PD-1 unrubupyer mMMmyHHYyI0 cuctemy nyteM cBsisbiBanusa ¢ B7-H1 u B7-DC (Flies,
D.B. et al. (2007) «The New B7s: Playing a Pivotal Role in Tumor Immunity», J. Immunother.
30(3):251-260; marentbr CIITA NeNe6803192, 7794710, nyOnukauuu 3asBok Ha mareHT CIIIA
NeNe2005/0059051, 2009/0055944, 2009/0274666, 2009/0313687, PCT nyOmukanus WO
01/39722, WO 02/086083).

[0012] B7-H1 u B7-DC mupOKO 3KCHPECCUPYIOTCS HAa MOBEPXHOCTSAX TKAaHEH 4YesloBeKa U
MBIIIN, TAKUX KaK CepALe, IUIALEHTA, MBI, (eTalbHas Me4YeHb, Cele3eHkKa, JuMpaTHieckue
y3JIbl U TUMYC, & TaKXe MeYeHb, JIETKHUE, MOYKH, KJIETKH OCTPOBKOB IOKENYJOUYHON JKeJe3bl U
TOHKOrO KkuineuyHuka mbimu (Martin-Orozco, N. et al. (2007) «Inhibitory Costimulation And
Anti-Tumor Immunityy», Semin. Cancer Biol. 17(4):288-298). V uenoBeka skcrpeccusi 6enka B7-
H1 Obuia oOHapyskeHa B kierkax sHpotenus uyenoeka (Chen, Y. ef al. (2005) «Fxpression of
B7-H1 in Inflammatory Renal Tubular Epithelial Cells», Nephron. Exp. Nephrol. 102:e81-¢92;
de Haij, S. ef al. (2005) «Renal Tubular Epithelial Cells Modulate T-Cell Responses Via ICOS-L
And B7-H1» Kidney Int. 68:2091-2102; Mazanet, M.M. et al. (2002) «B7-H1 Is Expressed By
Human Endothelial Cells And Suppresses T-Cell Cytokine Synthesisy», J. Immunol. 169:3581-
3588), muokapae (Brown, J.A. ef al. (2003) «Blockade Of Programmed Death-1 Ligands On
Dendritic Cells Enhances 1-Cell Activation And Cytokine Productiony», J. Immunol. 170:1257-
1266), cunmmuruorpododnacrax (Petroff, M.G. et al. (2002) «B7 Family Molecules: Novel
Immunomodulators At The Maternal-Fetal Interface», Placenta 23:S95-S101). Monekybl Takke
SKCIPECCUPYIOTCSA PE3UIEHTHBIMH MakpodaraMu HEKOTOPBIX TKaHeH, Makpodaramu, KOTOpbIE
Obun aktuBUpoBaHbl uHTephepornom (MUPH)-y mmm dakropom Hekposa omyxonu (DPHO)-a
(Latchman, Y. et al. (2001) «PD-L2 Is A Second Ligand For PD-1 And Inhibits T-Cell
Activationy, Nat. Immunol 2:261-268), u B onyxossix (Dong, H. (2003) «B7-H1 Pathway And Its
Role In The Evasion Of Tumor Immunity», J. Mol. Med. 81:281-287).

[0013] Bruio obnapyskeHo, uTo B3ammoxeicreue B7-H1 um PD-1 moceutaer cymiecTBeHHBIH
OTpHUIATENbHBIN KocTUuMyupyromui curaan T- u B-kierkam (Martin-Orozco, N. ef al. (2007)
«Inhibitory Costimulation And Anti-Tumor Immunityy», Semin. Cancer Biol. 17(4):288-298) u
BbINONTHAET PyHKIMIO nHAYKTOpa rudenu kierok (Ishida, Y. ef al. (1992) «Induced Expression

Of PD-1, A Novel Member Of The Immunoglobulin Gene Superfamily, Upon Programmed Cell



Death», EMBO J. 11:3887-3895; Subudhi, SK. ef al. (2005) «The Balance Of Immune
Responses: Costimulation Verse Coinhibition», J. Molec. Med. 83:193-202). bonee KOHKpeTHO,
ObLIIO OOHAPYIKEHO, UTO B3anMoAeicTBre perenTopa PD-1 B HU3KMX KOHLEHTPALMSIX U JIMTaHA
B7-H1 mnpuBogut K mnepemade WHTHOMPYIOIIETO CHUTHANA, KOTOPBIH CHJIBHO WHTHOMPYET
npomudepannto anturedcnemuduunbx CD8" T-kneTok; npu 6ojiee BHICOKMX KOHILEHTPALUSIX
B3aumozeiicteust ¢ PD-1 e naruOupyrot nponudepaunto T-KIeTOK, a 3HAYUTENBHO CHUXKAIOT
BbIpabOTKY MHOTUX IUTOKUHOB (Sharpe, A H. ef al. (2002) «The B7-CD28 Superfamily», Nature
Rev. Immunol. 2:116-126). beuio oOHapyxeHo, uto mnpoiudepanus T-kiaeTok U BbIpabOTKa
LUTOKUHOB TOJ AEMCTBHEM MOKOSIIUXCS U paHee aktuBupoBaHHbIXx CD4 u CD8 T-xierok, u
Ja’ke HaUMBHBIX T-KJIETOK W3 MYNMOBUHHON KPOBU, HHTMOHMPYETCS] PaCTBOPUMBIMH T'MOPUIHBIMU
6enxkamu B7-H1-Fc (Freeman, G.J. ef al. (2000) «Fngagement Of The PD-1 Immunoinhibifory
Receptor By A Novel B7 Family Member Leads To Negative Regulation Of Lymphocyte
Activationy, J. Exp. Med. 192:1-9; Latchman, Y. ef al. (2001) «PD-L2 Is A Second Ligand For
PD-1 And Inhibits T-Cell Activation», Nature Immunol. 2:261-268; Carter, L. ef al. (2002) «PD-
1:PD-L Inhibitory Pathway Affects Both CD4(+) and CD8(+) T-cells And Is Overcome By IL-
2», Eur. J. Immunol. 32(3):634-643; Sharpe, A.-H. et al. (2002) «The B7-CD28 Superfamily»,
Nature Rev. Immunol. 2:116-126).

[0014] Ponp B7-H1 u PD-1 B wunruOupoBanum aktuBauuu u mnponudepaunu T-kieTok
MO3BOJISIET TMPEIOJIOXKUTh, YTO YKa3aHHble OWOJIOTUYECKHUE MOJIEKYJIBl MOTYT CIIY>KUTh
TEPANeBTUYECKUMH MHIISHSIMH JJIsl JICYeHUS BOCHAJCHUST M paka. B a3Toil cBs3u ObUIO
NPEJIOKEHO MpuMeHeHne aHTtuten K PD-1 1y nedeHuss WHQpEKIM U OMyxoJied, a TaKxke
AKTUBUPYIOLIEH MOIYJSIMHM aJalTHUBHOTO MMMYHHOTO OTBeTa (CM. MyONMKaLMU 3asBOK Ha
nareHT CIITA NeNe2010/0040614; 2010/0028330; 2004/0241745; 2008/0311117; 2009/0217401,
nareHTel CIITA NeNe7521051, 7563869, 7595048, PCT nybmukammm WO 2004/056875, WO
2008/083174). AnTturena, ciocodHbie crienduyaHO cBsi3biBaThCsI ¢ PD-1, Obutn onucansr Agata,
T. et al. (1996) «Expression Of The PD-1 Antigen On The Surface Of Stimulated Mouse T And B
Lymphocytes», Int. Immunol. 8(5):765-772; u Berger, R. ef al. (2008) «Phase I Safety And
Pharmacokinetic Study Of CT-011, A Humanized Antibody Interacting With PD-1, In Patients
With Advanced Hematologic Malignancies», Clin. Cancer Res. 14(10):3044-3051 (cMm. Takxe
nateHTbl CIITA NeNe8008449 wm 8552154, myOnukammu mateHTtoB CIITA NoNe2007/0166281;
2012/0114648; 2012/0114649; 2013/0017199; 2013/0230514 wu 2014/0044738; u PCT
nyonmukanun  nmateHtoB WO 2003/099196 WO  2004/004771, WO 2004/056875, WO
2004/072286, WO 2006/121168, WO 2007/005874, WO 2008/083174, WO 2009/014708, WO
2009/073533; WO 2012/135408, WO 2012/145549 u WO 2013/014668).



[0015] OgHako, HECMOTPsI Ha BCE MPEAIIECTBYIOIINE NOCTHKEHHsS, OCTAeTCsl MOTPeOHOCTh B
YJIYUIIEHHBIX KOMITO3ULMSIX, CIOCOOHBIX OOJiee aKTHMBHO HANPaBJIATh UMMYHHYIO CHCTEMY
OpraHu3Ma Ha TOPaXEHHWE PAKOBBIX KJIETOK WM HHQULUHUPOBAHHBIX MATOT€HAMH KIETOK,
0co0eHHO B 0oJiee HU3KUX TEPANeBTHUECKUX KOHIEHTpauusx. HecMOTpst Ha To, 4TO ajanTuBHAs
UMMYyHHasi CHCTEMa MOKET OBITh MOIIHBIM 3alIUTHBIM MEXaHW3MOM IIPOTHB paka M
3a00/eBaHMs, 3aYacTyl0 €W MPErmsITCTBYIOT MEXaHU3Mbl IIOAABIIEHHs HMMYHHTETa B
MUKPOOKDPY>KEHHH OIyXOJH, Takue kak skcrpeccus PD-1. Kpome Toro, xomHrubupyrommue
MOJIEKYJIbI, 3KCIPECCHUPYEMbI€ OIYXOJEBBIMH  KJIETKAMH, HMMYHHBIMH KJIETKaMH |
CTPOMAJIbHBIMH KJIETKAMH B OIyXOJIEBOI Cpelie, MOTYT MPEUMYLIECTBEHHO OCIabsATh OTBETHI T-
KJIETOK Ha pakoBble kieTku. CrenoBarenbHO, ocraercst moTpeOHOCTh B 3ddexTuBHbIX PD-1-
CBSI3BIBAIOIIMX MoJieKyJax. B wactHocTH, cymectByeT noTpedHOCTh B 3¢ ¢exTuBHbx PD-1-
CBSI3BIBAIOIIUX MOJIEKYJIAX, HMEIOLIUX SKEJIaTeNbHbI NPOPHIb KUHETUKH CBS3bIBAHUS U
CIOCOOHBIX BBICTYNAaTh aHTaronucramu ocu PD-1/PD-L1, 6nokupyst B3aumoneiicrsue PD-1/PD-
L1, uro wmoxer o0ecrneunTb YJIy4LIEHHOE TepareBTUUECKOe JMAeHCTBHE Yy MAIHEHTOB,
CTPaJaOUINX PAKOM WM APYTHMMHU 3a00JeBaHMsIMU U cocTostHUsIMH. Hacrosimee nzoOpereHue

HaIlpaBJICHO Ha YKa3aHHBIC U APYTHUE LECIH.

KpaTkoe onucanue nzodpereHus

[0016] Hactosimee m3o0OpereHre OTHOCUTCS K PD-1-CBSI3bIBAIOIUM MOJIEKYJIAM, COIEP KAIINM
PD-1-cBs3bIBarommii TOMeH U3 0TOOpaHHbIX aHTuTen K PD-1, cnocoOHbIX cBsizpiBaThCs ¢ PD-1
ssBaHCKUX Makak U PD-1 wenoseka: MAT x PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 k
PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10
k PD-1, MAT 11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 k PD-1 unu MAT 15 «
PD-1. CornacHo HacTosiieMy H300pETEeHHI0 B YaCTHOCTH MpeioskeHbl PD-1-cBsizbiBaromiue
MOJIEKYJIbI, KOTOPBIE SIBJISAIOTCS T'YMaHU3UPOBAHHBIMHU WJIM XUMEPHBIMU BApUAHTAMM YKA3aHHBIX
aHTHUTEN WIH KOTOpble comepkar PD-1-cBsasbiBaromue GpparMeHTsl yKa3aHHbIX aHTUTEN K PD-1
(B 4acTHOCTH, UMMYHOKOHBIOTaThl, nuarena, BiTE, Oucnenududecksie aHtuTena u T. 1.). B
YaCTHOCTHU COTJIACHO HACTOSIIEMY M300pETeHHIO MpeiokeHbl PD-1-cBsa3bIBarOInE MOJIEKYIIbI,
KOTOpPBIE JIOTIOJIHUTENBHO CHOCOOHBI CBSI3BIBATBHCS C BMHTOIIOM MOJIEKYJIBI, YYaCTBYIOLIEH B
peryJsiiuu KOHTPOJIBHOW TOYKM MMMYHHOIO OTBETa, KOTOpas MPUCYTCTBYET HA MOBEPXHOCTH
UMMyHHOH KkyieTku. COriacHO HacTosleMy H300PETEHHI0 TaKXKe TPEAJIOKEHbI CIOCOOBI
MPUMEHEHHs1 yka3aHHbIX PD-1-cBs3piBaromux Mosekyn mius aerektuposanuss PD-1 wnu nos
CTHMYJISIIUM UMMYHHOTO OTBeTa. COrJlacHO HAcTOSsIIEMY H300PETEHHMIO TaKXKe MPEeAIO’KEHBI
crocoObl KOMOWHUPOBAHHOHN Tepanuyu, B KOTOPHIX PD-1-CBSI3BIBAIOLIYI0 MOJIEKYIy, KOTOpas

COnepKUT oauH uiH Oosiee PD-1-CBSI3pIBAIOIMX JTOMEHOB YKa3aHHBIX OTOOPAHHBIX aHTHTEN K



PD-1, BBOIAT B KOMOWHALMM C OOHOW WK 0OJiee MOTIOJHUTEIbHBIMH MOJIEKYJIAMU, KOTOPBIE
3G PEKTUBHO CTHUMYJIHPYIOT UMMYHHBIH OTBET, W/HJIM B KOMOMHALMH C ONHOH wim Ooiee
JOTIOJTHUTEIbHBIMUA MOJIEKYJIAMU, KOTOPbIE CIIEU(PUIHO CBS3BIBAIOTCS C PAKOBBIM AHTHTE€HOM.
[0017] B wacTHOCTH, COIJIACHO HACTOSIIEMy H300pPETeHHIO TPEIIONKEeHa MOJIeKyJa,
ces3biBarommas PD-1 denoBeka, KOoTopasi COOEPKUT TPU JOMEHA THrepBapuabebHbIX YIaCTKOB
(CDR) Tsxenoit nern (H) CDRul, CDR#2 u CDR#3 u tpu nomena CDR nerkoit ueru (L)
CDRL1, CDR. 2 u CDRL3, npuuem:
A () Homen CDRgul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHbI
CDR Tsxenoit uenu MAT x PD-11 u, COOTBETCTBEHHO, COAEP>KAT AMUHOKUCIOTHbBIE
nocnenoBarenbHocTy: SEQ ID NO: 71, SEQ ID NO: 72 u SEQ ID NO: 73; u

(2) Homen CDRLI, nomen CDRrL2 u nomern CDRL3 mpeacraBisitor co0oit JOMEHBI
CDR nerkoiri nenmu MAT k PD-11 u, COOTBETCTBEHHO, COAEpP>KAT AMUHOKUCJIOTHbBIE
nocienosarenbHocTy: SEQ ID NO: 76, SEQ ID NO: 77 u SEQ ID NO: 78;
U
(B) (1) Howmen CDRsul, nomen CDRu2 u nomen CDRy3 mpencraBisitoT coOOW JOMEHbI
CDR tsxenoit nemu MAT 2 k PD-1 u, COOTBETCTBEHHO, COJEpKaT AMUHOKHCJIOTHBIE
nocienoBarenbHocTy: SEQ ID NO: 85, SEQ ID NO: 86 u SEQ ID NO: 87; u

(2) Homen CDRr1, nomen CDR12 u nomen CDRL3 npencraBisitoT coOoit JOMEHbI
CDR nerkoit nmemu MAT 2 k PD-1 u, COOTBETCTBEHHO, COAEpKaT AaMUHOKUCIOTHbBIE
nocnenosarensHocTd: SEQ ID NO: 90, SEQ ID NO: 91 u SEQ ID NO: 92;
WJIn
(S E)) Homen CDRgul, nomen CDRn2 u nomen CDRy3 npencraBisitoT coOOi JOMEHbI
CDR Tsxenmott nermn MAT 3 k PD-1 u, COOTBETCTBEHHO, COIEp>KaT aMUHOKHCIIOTHBIC
nocnenoBarenbHocTd: SEQ ID NO: 99, SEQ ID NO: 100 u SEQ ID NO: 101; u

(2) Jomen CDRr1, nomen CDR12 u nomen CDRL3 mpeactaBisitoT coOOW TOMEHBI
CDR nerxkoit nmemu MAT 3 k PD-1 u, COOTBETCTBEHHO, COAEp,AaT AMUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 104, SEQ ID NO: 105 u SEQ ID NO: 106;
WJIn
(D) (1) Howmen CDRsul, nomen CDRu2 u nomen CDRu3 mpencraBistoT coOol JOMEHBI
CDR Tsxenmott ueru MAT 4 k PD-1 u, COOTBETCTBEHHO, COIEP>KaT AMUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 109, SEQ ID NO: 110 u SEQ ID NO: 111; u

(2) Homen CDRr1, nomen CDR12 u nomen CDRL3 mpencraBnsitoT coOoil JOMEHBI
CDR nerxkoit nemu MAT 4 k PD-1 u, COOTBETCTBEHHO, COAEpPXKAT AMUHOKUCIIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 114, SEQ ID NO: 115 u SEQ ID NO: 116;
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(E) (1) Howmen CDRul, nomen CDRu2 u nomen CDRu3 mpencraBisroT coOOH JOMEHBI
CDR Tsxenoit ueru MAT 5 k PD-1 U, COOTBETCTBEHHO, COIEp>KaT AMHUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 119, SEQ ID NO: 120 u SEQ ID NO: 121; u

(2) Homen CDRrI, nomen CDR12 u nomern CDRL3 mpenctaBisitoT coOOil TOMEHBI
CDR nerkoit nemu MAT 5 k PD-1 u, COOTBETCTBEHHO, cCOAEpKAT AMUHOKUCIOTHbBIE
nocnenoBarenbHocTH: SEQ ID NO: 124, SEQ ID NO: 125 u SEQ ID NO: 126;
UJIn
(F) (1)  Homen CDRul, nomen CDRu2 u nomen CDRy3 mpencraBisroT coOOH HOMEHBI
CDR Tsaxenoit uenmu MAT 6 k PD-1 u, COOTBETCTBEHHO, COIEp>KaT AMUHOKUCIOTHbBIE
nocnenoBarenbHocTH: SEQ ID NO: 129, SEQ ID NO: 130 u SEQ ID NO: 131; u

(2) Homen CDRLI, nomen CDR12 u nomen CDRL3 mpeacraBisitor coOoil JOMEHBI
CDR nerxoit nemu MAT 6 k PD-1 u, COOTBETCTBEHHO, cCOAEpkKAT AMUHOKUCIOTHbBIE
nocienosarenbHocTy: SEQ ID NO: 134, SEQ ID NO: 135 u SEQ ID NO: 136;
U
(G) (1) Howmen CDRsul, nomen CDRu2 u nomen CDRy3 mpencraBisitoT coOON JOMEHbI
CDR tsxenoit nermu MAT 7 k PD-1 u, COOTBETCTBEHHO, COJEp>KAT AMUHOKHCJIOTHBIE
nocienoBarenpbHocTy: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141; u

(2) Homen CDRr1, nomen CDRi2 u nomen CDRL3 mpencraBisitoT coOoit JOMEHbI
CDR nerkoit nmenmu MAT 7 k PD-1 u, COOTBETCTBEHHO, CoOaepKaT AaMUHOKHUCIOTHbBIC
nocnenoBarenbHocTd: SEQ ID NO: 144, SEQ ID NO: 145 u SEQ ID NO: 146;
WJIn
H) (1) Homen CDRgul, nomen CDRna2 u nomen CDRy3 npencraBisitoT coO0i JOMEHbI
CDR Tsxenmott nermn MAT 8 k PD-1 u, COOTBETCTBEHHO, COIEp>KaT AMUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 161, SEQ ID NO: 162 u SEQ ID NO: 163; u

(2) Homen CDRr1, nomen CDR12 u nomen CDRL3 mpexncraBnsitor coOOi qOMEHBI
CDR nerxoit nmemu MAT 8 k PD-1 u, COOTBETCTBEHHO, COAEpXKaT AMUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 166, SEQ ID NO: 167 u SEQ ID NO: 168;
WJIn
1)) (D) Homen CDRgul, nomen CDRn2 u nomen CDRy3 mpencraBisitoT coOoi JOMEHbI
CDR Tsxenmott ueru MAT 9 k PD-1 u, COOTBETCTBEHHO, COIEP>KaT AMUHOKUCIOTHBIC
nocnenoBarenbHocTr: SEQ ID NO: 171, SEQ ID NO: 172 u SEQ ID NO: 173; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBnsitoT coOOi TOMEHBI
CDR nerkoit nemu MAT 9 k PD-1 u, COOTBETCTBEHHO, COAEpXKAT AMUHOKUCIIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 176, SEQ ID NO: 177 u SEQ ID NO: 178;
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J) (1) Homen CDRgul, nomen CDRu2 u nomen CDRy3 npencraBisitoT cobol TOMEHBI
CDR tsoxenoti nenu MAT 10 k PD-1 u, COOTBETCTBEHHO, COAEPKAT AMUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 192, SEQ ID NO: 193 u SEQ ID NO: 194; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBisitoT coOOil JOMEHBI
CDR nerxoii nenmu MAT 10 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMUHOKUCIOTHBIE
nocnenoBarenbHocTH: SEQ ID NO: 197, SEQ ID NO: 198 u SEQ ID NO: 199;
UJIn
(K) (1) Homen CDRul, nomen CDRu2 u nomen CDRy3 mpencraBisroT coOol HOMEHBI
CDR tsoxenoti nenu MAT 11 xk PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMUHOKUCIOTHBIE
nocnenoBarenbHocTr: SEQ ID NO: 202, SEQ ID NO: 203 u SEQ ID NO: 204; u

(2) Homen CDRL1, nomen CDR12 u nomern CDRL3 mpeacraBisitor co0oit JOMEHBI
CDR nerxoii nemu MAT 11 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMUHOKUCIOTHbBIE
nocienosarenbHocTy: SEQ ID NO: 207, SEQ ID NO: 208 u SEQ ID NO: 209;
U
(L) (1) Homen CDRsul, nomen CDRu2 u nomen CDRy3 mpencraBisitoT coOON JOMEHbI
CDR Tsxenoit nenu MAT 12 x PD-1 u, COOTBETCTBEHHO, COAepAaT aMUHOKHCJIOTHbBIE
nocienoBarenpHocTy: SEQ ID NO: 212, SEQ ID NO: 213 u SEQ ID NO: 214; u

(2) Homen CDRr1, nomen CDRi2 u nomen CDRL3 mpencraBisitoT coOoit JOMEHbI
CDR nnerxoti menmu MAT 12 k PD-1 wu, COOTBETCTBEHHO, COAEpPKAT AMUHOKHCIIOTHBIE
nocnenoBarenbHocTr: SEQ ID NO: 217, SEQ ID NO: 218 u SEQ ID NO: 219
WJIn
M) (1) Homen CDRgul, nomen CDRn2 u nomen CDRy3 npencraBisitoT coOOi JOMEHbI
CDR tsoxenoti nenmu MAT 13 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMUHOKUCIOTHBIC
nocnenoBarenbHocTr: SEQ ID NO: 222, SEQ ID NO: 223 u SEQ ID NO: 224; u

(2) Homen CDRr1, nomen CDR12 u nomen CDRL3 mpeactaBisitoT coOOi HOMEHBI
CDR nnerxoti menmu MAT 13 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMUHOKUCIOTHBIC
nocnenoBarenbHocTr: SEQ ID NO: 227, SEQ ID NO: 228 u SEQ ID NO: 229;
WJIn
N) (1) Homen CDRgul, nomen CDRn2 u nomen CDRy3 mpencraBisitoT coOoi JOMEHbI
CDR tsoxenoti nenu MAT 14 xk PD-1 u, COOTBETCTBEHHO, COAEPKAT AMUHOKUCIOTHBIC
nocnenoBarenbHocTr: SEQ ID NO: 232, SEQ ID NO: 233 u SEQ ID NO: 234; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBnsitoT co0Oi TOMEHBI
CDR nerxori nmenmu MAT 14 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 237, SEQ ID NO: 238 u SEQ ID NO: 239;
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o) ) Homen CDRgul, nomen CDRu2 u nomen CDRu3 mpencraBisitoT coboii JOMEHbI
CDR tsoxenoti nenu MAT 15 k PD-1 u, COOTBETCTBEHHO, COAEPKAT AMUHOKUCIOTHBIC
nocnenoBarenbHocTH: SEQ ID NO: 242, SEQ ID NO: 243 u SEQ ID NO: 244; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBisitoT coOOil JOMEHBI
CDR nerxoii nemu MAT 15 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMUHOKUCIOTHBIE
nocnenoBarenbHocTH: SEQ ID NO: 247, SEQ ID NO: 248 u SEQ ID NO: 249;
WIH
(P) (1) Homen CDRul, nomen CDRu2 u nomen CDRy3 mpencraBisioT coOol HOMEHBI
CDR tsoxenoit uenu MAT k PD-1 wenoseka (uPD-1) 7 (1.2) u, COOTBETCTBEHHO, COIEpPKaT
aMuHOKHUCJIOTHRIE nociegoBateabHocTH: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO:
141;

(2) Homen CDRr1, nomen CDR12 u momen CDRL3 mpencraBisitoT coOoit JOMEHbI
CDR nerkoit nenn MAT x uPD-17 (1.2) u, COOTBETCTBEHHO, COAEP>KAT AMUHOKHCIIOTHbBIE
nocienosarenbHocTy: SEQ ID NO: 157, SEQ ID NO: 145 u SEQ ID NO: ID NO: 146;
WIH
(Q) (1) Howmen CDRsul, nomen CDRu2 u nomen CDRy3 mpencraBisitoT coOOW JOMEHbI
CDR Tsxenoit uenu MAT k uPD-1 7 (1.3) 1, COOTBETCTBEHHO, COAEP’KAT aMHHOKHCIIOTHBIE
nocnenoBarenbHocTr: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141; u

(2) Homen CDRr1, nomen CDRr2 u nomen CDRL3 mpeacraBisitoT coOOi AOMEHBI
CDR nerxoit nenu MAT x uPD-17 (1.3) u, COOTBETCTBEHHO, COAEP)KAT AMHUHOKHCIIOTHBIE
nocnenoBarenbHocTr: SEQ ID NO: 157, SEQ ID NO: 158 u SEQ ID NO: ID NO: 145;
WIH
(R) (1) Howmen CDRsul, nomen CDRu2 u nomen CDRy3 mpencraBistoT coOOW JOMEHBI
CDR Tsxenoit nenu MAT k uPD-1 9 (2.2) 1, COOTBETCTBEHHO, CONEPKAT aMHHOKHCIOTHBIE
nocnenoBarenbHocTr: SEQ ID NO: 183, SEQ ID NO: 172 u SEQ ID NO: 173; u

(2) Homen CDRr1, nomen CDR12 u nomen CDRL3 mpenctaBnsitoT coOOi HOMEHBI
CDR nerxoit nenn MAT x 4PD-19 (2.2) u, COOTBETCTBEHHO, COAEP)KAT AMHUHOKHCIIOTHBIE
nocnenoBarenbHocTH: SEQ ID NO: 188, SEQ ID NO: 189 u SEQ ID NO: 178.
[0018] CornacHo HacTOsAMEMY M300PETEHUIO TaKkKe MPEIIONKEHbl BAPUAHTHI Peaji3alii BCeX
VKa3aHHBIX MOJIEKYJ, cCBs3biBaromnx PD-1 4enoBeka, mnpuyeM yKas3aHHas MOJIEKyJa
npeacTaBisieT cOOOH aHTUTENO, M B YAaCTHOCTH YKa3aHHAs MOJIEKyJia MpeAcTaBisieT coOoi
XUMEPHOE aHTUTEJIO UM T'YMaHU3UPOBAaHHOE aHTUTEJO.
[0019] CornacHo HacTosIeMy H300PETEHHIO TakKe MPEAJIOKEHbl BAPUAHTHI pPeaTH3aIUu
YKa3aHHBIX MOJIEKYJ, CBsi3bIBarOIUX PD-1 yenoBeka, mpuyueM BapHaOeNbHBIH TOMEH TKENOH

LEMU COAEPKUT aMUHOKHUCIIOTHYIO TTOCIEI0BATENbHOCTD, TpuBeaeHHy0 B SEQ ID NO: 79, SEQ
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ID NO: 93, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 179, SEQ ID NO: 181 unmu SEQ
ID NO: 250.
[0020] CornacHo HacToseMy H300pPETEHUIO TakKXKe TNPEAJIOKEHbl BAPUAHTHI PEATU3ALUH
yKa3aHHBIX MOJIEKYJ, cBs3piBatomux PD-1 uenoBeka, mpuyeM BapHaOeNbHBIA IOMEH JIETKOM
LEMU COAEP’KUT aMUHOKHUCIIOTHYIO TTOCIEI0BATENbHOCTD, puBeneHHyo B SEQ ID NO: 81, SEQ
ID NO: 95, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 184, SEQ ID
NO: 186 unu SEQ ID NO: 251.
[0021] CornacHo HacTOALIEMY HW300PETEHUI0 TaKXKe TPEAJIONKEH BapPHAHT peaTn3alyd, B
KOTOPOM MoOJIeKyJia, cBsisbiBatomasi PD-1 denoseka, mpexncraBisieT coOoil Oucrnenuuyueckyro
CBSI3BIBAIOIIYIO MOJIEKYJy, CIIOCOOHYIO OJHOBPEMEHHO CBs3biBaThCsi ¢ PD-1 uyenoeeka u co
BTOPBIM 3IMTOTIOM, M B YACTHOCTH IPEUIOKEH BapUAHT Pean3aliy, B KOTOPOM BTOPO SMUTOI
SBJIA€TCS] ATIUTOTIOM MOJIEKYJIbl, YYAaCTBYIOLIEH B PEryJsiiMd KOHTPOJBHON TOYKH MMMYHHOTO
OTBETa, NMPHUCYTCTBYIOLIEH Ha MOBEPXHOCTM HMMMYHHOW KJIETKH (B YacCTHOCTH, €CIIH BTOPOM
SMUTON mpencrasnsier coboit snuron B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70,
CD80, CD86, CD%4, CD137, CD137L, CD226, CTLA-4, ranextuna-9, GITR, GITRL, HHLA2,
ICOS, ICOSL, KIR, LAG-3, LIGHT, I'KI'C knacca I nnu II, NKG2a, NKG2d, 0X40, OX40L,
PDIH, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 um VISTA, u nHauGonee
KOHKPETHO, €CJIU BTOpOH smuron npeacrasisier codoi snuton CD137, CTLA-4, LAG-3, 0X40,
TIGIT umm TIM-3).
[0022] CoriacHO HacTOSIIEMY H300pPETEHMIO TaKXKe MPENJIOKEHbl BapUAHThI pean3alliH, B
KOTOPBIX MOJIeKyNa, cBsi3biBaromasi PD-1 uenoBeka, mpencraBisieT coOoil OucrnenuuyuecKyro
MOJIEKYJTy, COAEp Kallyr0 caiT cBsisbiBaHusi snurona LAG-3, B 4aCTHOCTH, B KOTOPOH CaulT
cBsi3biBanus snurona LAG-3 copepkur:
(A) (1)  Howmen CDRgl, nomen CDRu2 u nomen CDRy3 BapuabenpHOH 00IacTH TSKEION
uenu MAT k LAG-3 1, conepkamue amuHoKucIoTHbIe nocheaoaTenbHoCcTH: SEQ ID NO: 42,
SEQ ID NO: 43 u SEQ ID NO: 44, COOTBETCTBEHHO, U

(2)  Howmen CDRLI, nomen CDRr2 u nomen CDRL3 BapuabenbHON 00aCTH JIETKOM
nenu MAT k LAG-3 1, conepkamue amuHoKucIoTHbIe nochnenaoatenbHocT: SEQ ID NO: 46,
SEQ ID NO: 47 u SEQ ID NO: 48, COOTBETCTBEHHO,
170051
(B) (1)  Howmen CDRyl, nomen CDRu2 u nomen CDRu3 BapuabenpHOH 00macTH TSKEION
nerm  VH1I MAT k LAG-3 4enmoseka (uLAG-3)1, conepkamue aMHUHOKHCIOTHBIE
nocnenoBarenbHocTH: SEQ ID NO: 42, SEQ ID NO: 43 u SEQ ID NO: 44, COOTBETCTBEHHO, U
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(2)  Howmen CDRLI, nomen CDR12 u nomen CDRL3 BapuabenpHON 00MacTH JIErKOM
nernu VL4 MAT x uLAG-3 1, coxepskaique aMUHOKUCIOTHBIE mocnenoBaTenbHocT: SEQ ID
NO: 55, SEQ ID NO: 47 u SEQ ID NO: 48, COOTBETCTBEHHO;
WIH
< ) Homen CDRyl, nomen CDRu2 u nomern CDRu3 BapuabenbHOMH 001acTh TSKENTOH
uenu MAT k LAG-3 6, conepskamue aMmuHOKUCTOTHBIE niocheaoBaTtenbHocTu: SEQ ID NO: 57,
SEQ ID NO: 58 u SEQ ID NO: 59, cOOTBETCTBEHHO, U

(2)  Homen CDRLI, nomen CDRr2 u nomen CDRL3 BapuabenpHON 00JaCTH JIETKOM
uenu MAT k LAG-3 6, conepkaiue aMmuHOKUCTOTHBIE nocheaoBaTtenbHocTu: SEQ ID NO: 61,
SEQ ID NO: 62 u SEQ ID NO: 63, COOTBETCTBEHHO,
WIH
(D) (1)  JHomen CDRul, nomen CDRu2 u nomen CDRu3 BapuabenbHOI 001aCTH TSOKENOM
nenu VH1 MAT k uLAG-3 6, comepkaique aMUHOKUCIIOTHBIE mocienoarenbHoct: SEQ ID
NO: 57, SEQ ID NO: 58 u SEQ ID NO: 59, cOOTBETCTBEHHO; U

(2)  Howmen CDRy1, nomen CDRL2 u nomen CDRi3 BapuabenbHOM 001aCTH JIETKOM
uenu MAT k LAG-3 6, copeprxamue aMmuHOKHCIOTHbIE nocienosarenbHoctu: SEQ ID NO: 298,
SEQ ID NO: 62 u SEQ ID NO: 63, cOOTBETCTBEHHO.
[0023] CornacHO HacTosIeMy HW300pPETEHUIO TaKXKe TPEAJIOKEHbl BAPUAHTHI PeaTU3aALUH
YKa3aHHBIX MOJIeKYJ, cCBs3biBatomux PD-1 uyenoBeka, mnpuueM yKa3aHHash MOJIEKyJa
npeAcTaBisieT COOOW IuaTeno, W B YAaCTHOCTH YKa3aHHOE JMATENIO MPENCTaBIIseT COOOM
KOBAJICHTHO CBSI3aHHBIN KOMILJIEKC, KOTOPBIH COHEPIKUT IBE WJIM TPU, WM YEThIpe, WUJIH ISAThb
MOJIUMIENTUAHBIX Lenei. CorilacHO HACTOSALIEMY H300PETEHUIO TAKXKE MPEIUIOKEHbI BapUAHTHI
peanm3ay yKa3aHHbIX MOJIEKYJ, cBsi3biBatomux PD-1 uenoBeka, mpudyeM yKa3aHHAsE MOJIEKyJIa
NpPEACTaBsieT COOOH TPEXBAJIEHTHYIO CBS3BIBAIOINYIO MOJIEKYJY M B HYAaCTHOCTH YKa3aHHAas
TPEXBAJIEHTHAs CBSI3bIBAIOINAST MOJIEKYJla MPEACTaBIseT COOOW KOBAJEHTHO CBS3aHHBIN
KOMITJIEKC, KOTOPBIA CONEPIKUT TPH, YeThIpe, MATh WK OOJiee TMSATH MOJUMENTHIHBIX LIETei.
CornacHo HacrosileMy H300pETEHHIO AOMOJHHUTENBHO MPEIOKEHbl BapUAHTHI pPeaTH3aluu
YKa3aHHBIX MOJEKYJ, cBsi3biBaromux PD-1 uenoseka, mpuyeM ykasaHHash MOJIEKYJIA CONEPKUT
obnacte Fc. CormacHo HacrosimeMy H300pETeHHIO IOTOJIHUTENBHO MPEJIOKEHbl BAPHAHTHI
pean3ay yKa3aHHbIX MOJIEKYJI, cBsi3biBaromux PD-1 denoBeka, mpudyeM yKa3aHHAs MOJIEKYJIa
CONIEP’KUT JOMEH, CBSI3bIBAIOLINI albOYMUH, M B YaCTHOCTH JEUMMYHH3HUPOBAHHBIA JOMEH,
CBSI3BIBAIOIIHN aJTBOYMHUH.
[0024] CornacHo HacTOSAMEMY M300PETEHHIO TaKXkKe MPEJIOKEHbl BAPUAHTHI PEATM3AlNHA BCEX
YKa3aHHBIX MOJEKYJ, cBsi3biBaromux PD-1 uenoseka, mpuyeM ykasaHHash MOJIEKYJIA CONEPKUT

obnacte Fc, m mpu stom obnacte Fc mpencraBnsier coboit BapmanT obmactu Fc, xoTopblit
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COIEPKUT OAHY WIN Ooyiee MOIU(PUKALMA AMUHOKHCIOT, KOTOPBIE CHIKAT ad(UHHOCTD
BapuaHTa oOmactu Fc B orHomenmn FcyR w/wnm yBenmMUMBAIOT MEpPHOA TOJNYBBIBEICHUS W3
CBIBOPOTKH KPOBH, U 0OJiee KOHKPETHO, B KOTOPOH YyKa3aHHbIe MOAM(PHKALNU COAepXkKaT IO
MeHbIIEH Mepe OIHY 3aMeHY aMHHOKUCIIOTBI, BBIOPAHHYIO M3 TPYIIIbI, COCTOSIIIEH 13!

(1)  L234A; L235A;

(2) L234AuL235A;

(3)  M252Y; M252Y u S254T,

(4)  M252Y u T256E;

(5)  M252Y, S254T u T256E; unn

(6)  K288D u H435K;

r7e Hymepauus npeacrasisier coboit naaekc no cucreme Hymepauuu EC, onucannoii B Kabar.
[0025] CornacHO HacTOsIIEMy H300pPETEHUIO TakKXKe MPEAJIOKEeHbl BAPUAHTHI peajH3alliM, B
KOTOPBIX JIIOOYI0 M3 BBIIIEONMUCAHHBIX PD-1-CBA3BIBAIOIIMX MOJEKYJ NPUMEHSIOT JUIs
CTUMYJISILIMM HMMMYHHOTO OTBeTa, omnocpenyeMoro T-kierkamu. CornacHO HacCTOALIEMY
M300pETeHUI0 OTIOJIHUTENBHO MPEAJIOKEeHbl BApPUAHTHl PEaJH3aLUM, B KOTOPBIX JTIOOYIO H3
BBILIEOMUCAHHBIX PD-1-CBA3BIBAIOIINX MOJIEKYJ NMPUMEHSIOT Ul JIeUeHHs 3a00JeBaHUs I
COCTOSIHUS, CBSI3aHHOTO C IIOJIABJICHHOW HMMMYHHOW CHCTEMOH, B 4YaCTHOCTH, paka WU
UHQEKIHH.

[0026] CoriacHO HacTOsIIIEMYy M300PETEHUIO B YaCTHOCTH MPEJIOKEH BapUAHT NMPUMEHEHUs B
JEYSCHUH WM JUArHOCTHKE, WIM TPOTHO3UPOBAHUU paKa, MPUYEM pPaK XapaKTepU3yeTcs
NPUCYTCTBHEM PAKOBOHM KJIETKH, BBIOPDAHHON W3 TPYMIbI, COCTOSALIEH M3 KIETKH: OMyXOJU
HaAMOYEeUHUKOB, accouuupoBanHoro co CIIMJlom paka, anpBeONAPHONW CapKOMBI MSITKHX
TKaHeH, aCTPOLMTAPHOW OMyXOJIHM, paKka MOYEBOrO My3bIps, paka KOCTEH, paka TOJIOBHOTO H
CIIMHHOTO MO3Tra, METaCTaTHYECKOH OIMyXOJH TOJIOBHOTO MO3ra, paka MOJIOUHOW KeJe3bl,
OTyXOJIU COHHOW apTepHH, paka LIEHKH MAaTKH, XOHIPOCAPKOMBI, XOPIOMBI, XpomModoOHOi
CapKOMBI KJIETOK TOYEK, CBETJIOKJIETOYHON CAPKOMBI, pPaKa TOJICTON KUIIKH, KOJOPEKTAJIBHOTO
paka, KOXHOH noOpokadecTBeHHONW (UOPO3HONW THUCTHOLMTOMBI,  JI€CMOILIACTHYECKOM
MEJIKOKPYTJIOKJIETOYHOH ~ OMyXOJH, SMeHAUMOMBI, omyxonu FOuWHra, 3KCTpacKeneTHOU
MUKCOUIHOW XOHAPOCAPKOMBI, HECOBEPIIEHHOTO KocTHOro (Qubporenesa, ¢ubdposzHoi
OWMCIIa3UM  KOCTH, paka >JKETYHOrO Ty3bIpsS WM JKETYHOTO TMPOTOKA, paka >KeIyaKa,
recTaroHHOro TpodobaacTHoro 3ab0IeBaHus, FTePMUHOTCHHON OIYXOJIH, PaKa TOJIOBBI M IIEH,
reNaTOLEIUTIOIIPHON KapIIMHOMBI, OIMYXOJH OCTPOBKOBBIX KJIETOK, capkombl Kamommm, paka
MOYEK, JIEHKO3a, JIUTOMBI/ TOOpOKaYeCTBEHHO N JIUTIOMATO3HOI OTyXOJIH,
JIMIIOCAPKOMBI/3JIOKAYECTBEHHOW JIMMIOMATO3HON OMNYyXOJH, paka TIe4eHH, JTUM(OMBI, paka

JICTKHX, MeI[y.]'IJ'IO6J'IaCTOMbI, MCJIAHOMBI, n MCHHUHI'MOMBI, MHO>KeCTBEHHO BHHOKpHHHOﬁ
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HEOIJIa31H, MHOKECTBEHHOW MHUEJIOMBI, MHUEJIOJUCIIIIACTUYECKOTO CHHIPOMA, HEHpoOIacToOMBl,
HEWPOSHIOKPUHHOMN OMYyXOJM, paka SUYHUKOB, paka MOKETYJOYHOW >KeJe3bl, ManuJUIsIpHON
TUPEOKAPLMHOMBIL, OTYXOJIM NAapPAIlUTOBHIHON >KEJe3bl, NEIUATPUYECKOrO paka, OIMyXOJH
obonouek mnepuepuyecKnxX HEPBOB, (PEOXPOMOLMTOMBI, ONYXOJW THMOpHU3a, paka
NPEACTATENIbHON Kelle3bl, OCTEPUAbHON YBEATbHONH MENaHOMBI, PEAKOTO IeéMaTOJOTHYECKOTO
paccTpoiCTBa, METAaCTaTUYECKOTO paka MOoYeK, pabJoMgHOW OMyXOJH, pabIOMHOCAPKOMBI,
CapKOMBI, paka KOXKH, CapKOMbI MSITKUX TKaHEH, TUIOCKOKJIETOYHON CapKOMBI, paka >KeIyIKa,
CHHOBUAJIBHOM CapKOMBI, paka siu4yKa, KaplHMHOMbI TUMYCAa, THMOMBI, METACTATHYECKOTO paka
[IUTOBHUIHOM JKeJIe3bl U paKa MaTKH.

[0027] CornacHo HacTosIeMy U300pEeTeHUI0 MPEMJIOKEH CIIOCO0 MPUMEHEHUS B JICUEHUH WU
OUArHOCTHKE, WU MPOTHO3UPOBAHUU PaKa, MPUYEM pakK MPeICTaBisieT COOOM KOJIOPEKTaIbHBIN
pak, TrenaToLe/UIIOJSIPHYI0 KapUMHOMY, T[JIMOMY, pak IIOYeK, paKk MOJIOYHOH JKeje3bl,
MHOKECTBEHHYIO MHEJIOMY, paK MOYEBOTO My3bIpsi, HEHPOOIACTOMY; CAPKOMY, HEXOJKKHHCKYIO
auM(poMy, HEMENKOKJIETOYHbIH paK JIeTKHX, PaK SIMYHUKOB, PaK MOJKETYAOYHON >KEeje3bl,
peKTaIbHBIA paK, OCTPhIA MHUENOHIHBIN Jeiiko3 (AML), xponudeckuii muenoneiiko3 (CML),
ocTpbiii B-nuneitnbiit numgoOnacTHeiii  jetiko3 (B-ALL), xpoHuyeckuii JTUMQPOLUTAPHBIN
neiiko3 (CLL), neiiko3 Bopcuctbix kiaerok (HCL), GnacTHyro OmyxoJib M3 IUIa3MOLUTOMIHBIX
neunaputHbix kietok (BPDCN), Hexomxkkunckue mumdombl (NHL), Bxiarouas jerko3
MaHTUIHBIX KjIeTok (MCL) u menkokietounyto naumdouutapayr gumdomy (SLL), numpomy
XOMKKUHA, CUCTEMHBIH MacTOLUTO3 WK umbpomy bepkurra.

[0028] CoriacHO HacTOsIIEMY H300pPETeHMIO TaKXKe MPENJIOKEHbI BapUAHThl pean3alliH, B
KOTOPBIX JIF00ast M3 BBIMEOTHMCAHHBIX PD-1-CBSI3bIBAIOIIINX MOJIEKYJT COAEPKUT IETEKTUPYEMYEO

METKY U NIPUMEHsETCs 151 AeTekTuposanus PD-1.

KpaTkoe onucanue yeprexeit

[0029] Ha ®urype 1 mnpencraBieHO CXeMaTHYECKOe H300paKeHHe THIIMYHOTO KOBAJEHTHO
CBA3AHHOIO AMaTeNa, COAEPXKAIlero [Ba SMUTONCBA3BIBAKOLIMX CaNTa, COCTOSIIUX M3 JBYX
MOJIUIENITUAHBIX IIeTIeH, KaKaast U3 KOTOPBIX CONEPIKHUT JOMEH, CIOCOOCTBYIOIIHNH 00pa30BaHUIO
rerepoaumepa, ¢ E-cmpaneio miu K-criupanbro. OCTaTok MUCTENHA MOXKET MPUCYTCTBOBATH B
JVHKEepE W/WIM B JOMEHE, CTUMYJIHPYIOLIeM 00pa3oBaHHE reTepoArMepa, Kak IMOKa3aHO Ha
®Qurype 3B. Jlomensl VL u VH, xoTOpBlE pacno3HAKOT OAMH U TOT K€ SMUTOI, MOKAa3aHbl C
HCIOJIb30BAHUEM OJMHAKOBOIO 3aT€HEHUS W 3AJIMBKH.

[0030] Ha ®urype 2 npeAcCTaBIeHO CXEMaTHUYECKOe H300paKEHHE THUIUYHON KOBAJIEHTHO
CBSI3aHHOM MOJIEKYJIbl IMATENa, COAEPKAlle [Ba 3MUTOINCBSI3BIBAOIIMNX CANTAa, COCTOSLINX U3

ABYX MOJIMNENTUAHBIX Lienel, Kaxkaas u3 KoTopelx conaep:xxuT aomeH CH2 u CH3, tak, uro
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COOTBETCTBYIOIME Hemu O0pa3yroT mojHyr obmacte Fc wmm ee wacts. JJomenst VL u VH,
KOTOpbI€ PAacHO3HAIOT OAMH M TOT K€ 3MMTOI, MOKa3aHbl C HCHOJb30BAHHMEM OAMHAKOBOI'O
3aTeHEHUs] WU 3aJIUBKU.

[0031]Ha @urypax 3A-3C mnpencraBlieHbl CXEMbl, WUIFOCTPUPYIOIINE  TUIHUYHOE
YeThIPEXBAJICHTHOE AMATENIO, COJEPIKALee UeThIpe SMUTOINCBA3bIBAIOLINX CaliTa, COCTOALINX U3
ABYX TMap NOJUMNENTUAHBIX Leneil (T.e., B LEeJIOM U3 YeThIpeX MOJHUMENTHIHBIX Lenei). OnuH
nonunenTua kaxaou napel comepxkutr nomed CH2 u CH3, Tak, 4TO COOTBETCTBYIOIIME LENMU
obpa3yroT nosiHyto obnactk Fc umu ee gacte. Jlomensr VL 1 VH, koTOpbIE pacmo3HaOT OOUH U
TOT € 3IUTOI, NOKA3aHbl C UCIOJIb30BAHUEM OJJMHAKOBOTO 3aT€HEHUs WM 3aJUBKU. J[Be mapbl
NOJIMIENTUAHBIX Iierell MOryT ObITh OJUMHAKOBBIMH. B BapmaHTax peanu3alid HACTOSIIErO
n300peTeHus, B KOTopbIx AoMeHbl VL n VH pacniosHaroT pa3nudHble SITUTONBI (Kak MOKa3aHO Ha
durypax 3A-3C), noaydeHHast MOJIeKysia O0afaeT YeThIpbMs CaliTaMU CBSI3bIBAHUS 3MUTOIIOB U
ABJsieTCsl Oucrenn(uYecKod M JBYXBAJEHTHOW IO OTHOLICHHIO K KaKAOMY CBSI3aHHOMY
snuTony. B BapuaHTax peamusanMy HAcTOSIEro M3o0peTeHus, B KOTOpbIx pomensl VL u VH
PacHoO3HAIOT OAMH U TOT JK€ 3MUTON (Hampumep, B 00eHUX LEMsIX HCIOJIb30BaHbI AHAJIOTUYHbBIE
CDR nomena VL wu ananormunsie CDR pomena VH), nosjyudeHHas Mojekyna oOnagaer
YeThIPbMS CATAMH CBSI3BIBAHUS SMTUTOIOB U SIBJIIETCSI MOHOCTICLIM(DUYHON M YeThIPEXBaJICHTHOU
B OTHOLICHWH OJHOTO S3MHUTONA. B Jpyrom BapwaHTe 1BE Mapbl MOJHIENTHIOB MOTYT OBITh
pa3sHbIMU. B BapuaHTax peanu3alui HACTOSILIEro M300peTeHHs, B KOTOphiX qoMmeHbl VL u VH
Ka)X0W Mapbl MOJIUIIENTHIOB PACIIO3HAIOT Pa3IMYHbIE SITUTONBI (Kak MokazaHo Ha durypax 3A-
3C), mony4eHHass MOJIEKyJa CONIEP)KUT YEeThIpe SIHUTOICBS3BIBAOLINX CalTa W SBISIETCS
TeTpacnennPUIHON M MOHOBAJIEHTHOH MO OTHOLICHHIO K Ka)XKIOMY CBsS3aHHOMy smuromny. Ha
Qurype 3A mpencraBieHO AMATENO, conmepskamiee obnactb FC, KOTOpoe CONEp>KUT TMENTH.
JIOMEHA, CTUMYJIMPYIOLIEro 00pa3oBaHHe reTepoauMepa, COAEepIKalero OCTaTok nucrenHa. Ha
Qurype 3B mpencraBneHo auareno, coxepskaiiee obmacte FC, KOTOpoe CONEpsKUT JTOMEHHBI,
cniocoOcTByrOIMe oOpa3oBaHmiO rerepoanMepa, ¢ E-cnmpansio u K-crimpanero, comepskaiiue
OCTaTOK IIUCTEHHA U JIUHKep (HeoOs3aTeNbHO coaepskammii octaTok mpcrenHa). Ha @urype 3C
MPEICTaBJIEHO AUaTeNo, conepskamiee obnactes Fc, kotopoe conepxkut nomenst CH1 u CL.
[0032] Ha Purypax 4A u 4B mnpeacraBieHbl CXeMbl TUIUYHON KOBAJEHTHO CBSI3aHHOM
MOJIEKYJIbl JlMaTeNa, COJepiKallledl JBa SIUTOINCBS3BIBAIOIINX CaiTa, COCTOALIMX U3 Tpex
MOJMIENTHAHBIX Lerned. /[Be nmomunentuasbie nenu conxepskar nomensl CH2 u CH3, Tak, uto
COOTBETCTBYIOILIUE LIETIH 00pa3yroT MmoyHyo obnacts Fc wnm ee wacts. [lomunenTunHele Leny,
comepxkamue nomMeH VL u VH, nIONOMHUTENBHO CONEp:kaT JOMEH, CIIOCOOCTBYIOLIUI
obpaszoBanuto rereponumepa. JJomensl VL u VH, koTOpbIe pacro3HAIOT OAWH U TOT K€ SMHUTOTI,

IMMOKa3aHbl C UCITIOJIB30BAHUECM OJJMHAKOBOT'O 3aTCHECHUA UJIH 3aJIMBKH.
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[0033] Ha Purype 5 mnpencraBieHa cXeMa THUIMYHOM KOBAJIEHTHO CBSI3aHHONH MOJIEKYJIbI
auaTena, COAep:Kalled dYeTblpe  SMUTONCBA3BIBAKOLIMX — CalTa, COCTOSIIMX W3 IIATH
MOJMMNEeNTHAHBIX 1eneil. /(e monumnentuasbie nenu coaepxkat aomeH CH2 u CH3, tak, uro
COOTBETCTBYIOIUE LeH 00pa3yroT obiacte Fc, koTopas BkiroUaeT mojHy obnacts Fe wim ee
yacTe. [lomunentunnele neny, coaepskamue coenuHenHele n1oMeHel VL u VH, nonosHuTepHO
coziepKaT JOMEH, CocoOCTByrOIMN 0Opa3oBanuto rerepoaumepa. Jlomensl VL u VH, kotopsie
Pacno3HarOT OJUH U TOT K€ 3IUTOI, MOKA3aHbl C UCIOJIB30BAHUEM OJMHAKOBOIO 3aT€HEHUs WU
3aJIUBKH.

[0034] Ha ®urypax 6A-OF mpencraBieHbl CXeMbl TUMWYHBIX TPEXBAJICHTHBIX CBSI3bIBAKOLINX
MOJIEKYJ, coaepkamux oOmacte Fc, coxmepkamiux TpU SMUTONCBsA3bIBAIOIIMX caiita. Ha
Qurypax 6A u 6B, COOTBETCTBEHHO, CXEMAaTHUYHO MPEACTaBIEHbl AOMEHBl TPEXBAJIEHTHBIX
CBS3BIBAIOIIMX MOJIEKYJI, COAEPIKALUX ABA AOMEHA CBA3BIBAHUS, XapaKTEPHbIX AJIA AUaTesa, U
CBsI3bIBAIOIIMI IOMeH Tura Fab, MMeromux pasiuuHble OPHEHTALUH JOMEHOB, B KOTOPBIX
CBSI3bIBAIOIME JIOMEHbI, XapaKTepHble MJs JAuarena, sABJFOTCS N-koHueBbiMH wmmn  C-
KOHIIEBBIMH MO OTHOILICHUIO K obnactu Fc. Monekynbl Ha @urypax 6A u 6B comepskat yeTbipe
nenu. Ha @urypax 6C u 6D, COOTBETCTBEHHO, CXEMaTHYE€CKH IIPEICTaBJICHBI JOMEHbI
TPEXBAJIEHTHBIX  CBA3BIBAIOLIUX MOJIEKYJ, COAEpXKAlUMX JBa  CBS3bIBAIOIIMX JOMEHA,
XapaKTePHBIX JUI Auatesa, N-KOHLEBBIX 10 OTHOLIEHUIO K oonactu Fc, u cBsA3bIBaroOmMii JTOMeH
tuna Fab, B KOTOpBIX jierkasi Lenb U TsDKeJast Lelb COSAMHEHbI TIOCPEICTBOM MOJIUIENTHAHOTO
crielicepa Wiy CBsI3bIBAIOIErO AoMeHa Tuna scFv. TpexBaeHTHbIE CBA3BIBAIOIINE MOJIEKYJIbI Ha
Qurypax 6E u 6F, COOTBETCTBEHHO, CXEMATHYECKH WJUIIOCTPUPYIOT AOMEHBI TPEXBAJEHTHBIX
CBSA3BIBAIOIIMX MOJIEKYJI, COJEPKAIIMX ABA CBI3bIBAIOIIMX JOMEHA, XapaKTEePHBIX IJIs1 [UaTeNa,
C-KOHLIEBBIX 10 OTHOIIEHHIO K oOyactu Fc, u cBsi3piBaromuii goMeH tuma Fab, wim
CBSA3BIBAIOIIMN TOMEH Tuna SscFv, B KOTOpOM HaXOIATCs CBSA3BIBAIOLINE HOMEHBI, XapaKTepHbIE
s auarena. TpexBalieHTHBIE CBs3bIBaroIne MoJiekyiabl Ha Purypax 6C-6F comepxkar Tpu
uenu. Jlomenst VL u VH, koTOpble pacnmo3HAalOT OAWH M TOT K€ 3MUTOIN, MOKAa3aHbl C
HCIIOJIb30BAHUEM OJJMHAKOBOI'O 3aTCHEHMsI WJIA 3AJIUBKHU.

[0035] Ha ®urypax 7A-7D nokaszano, uto MAT k PD-1 1-15 ceasbiBatorcs ¢ PD-1 uenosexka.
Kpussbie cBsi3piBanus st csizbiBanus ¢ shPD-1-His mpencrasnenst Ha @urype 7A (MAT k PD-
11, MAT 2 x PD-1, MAT 4 x PD-1 u MAT 9 k PD-1), ®urype 7B (MAT 5 x PD-1, MAT 6
PD-1 u MAT 7 k PD-1) u @urype 7C (MAT 3 x PD-1, MAT 8 x PD-1, MAT 10 x PD-1, MAT
11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 k PD-1 u MAT 15 x PD-1). Kpussie
cBsi3bIBaHMA 1Uisl cBsi3biBaHUA ¢ shPD-1-Fc wenoseka mpencrasnensl Ha @urype 7D (MAT 3 x
PD-1, MAT 8 k PD-1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13 k PD-1,
MAT 14 k PD-1 u MAT 15 k PD-1).
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[0036] Ha ®urypax 8A-8C nokaszano, uto MAT k PD-1 1-15 cesassiBatotcs ¢ PD-1 sBaHCckux
makak. Kpusble cBsi3biBanMs 1uis1 cBsi3biBaHMA ¢ scynoPD-1-hFc npencrasnensr Ha @urype 8A
(MAT k PD-1 1, MAT 2 x PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 k PD-
1), @urype 8B (MAT 9 x PD-1) u ®@urype 8C (MAT 3 x PD-1, MAT 8 x PD-1, MAT 10 k PD-
1, MAT 11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 xk PD-1 u MAT 15 k PD-1).
[0037] Ha ®@urypax 9A-9D npencrasneHsl pe3ynbTaTsl oneHku crocoonoctu MAT k PD-1 1-15
onmoxupoBarh cBssbiBaHMe PD-L1 uyenoeka ¢ PD-1 uenoeka. Kpusble uHruOGmposanHus
npezncrasiensl Ha Purype 9A (MAT x PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT 15 k PD-1
u MAT k PD-1 A), @urype 9B (MAT 4 x PD-1), @urype 9C (MAT S x PD-1, MAT 6 x PD-1,
MAT 7 x PD-1 u MAT x PD-1 A) u @urype 9D (MAT 3 k PD-1, MAT 8 k PD-1, MAT 10 k
PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13 x PD-1, MAT 14 k PD-1, MAT 15 x PD-1 u
MAT k PD-1 A).

[0038] Ha ®urypax 10A-10B mpencraBieHbl pe3yabTaThl OLEHKH TKAHEBOHW CHELM(UUHOCTH
MAT x yPD-1 7. Ha @urype 10A npencraBieHbl pe3yabTaTbl FTUCTOJIOTMYECKOrO OKpaIlBAHUS
TKaHU HOPMAJIbHOM TOJICTON KUIIKH (TIAHENH 1 1 vil), medeHu (maHenu il u viil), jerkux (maHesau
iil 1 1X), MOKENYOYHOM JKeJie3bl (TTAHEeNH 1V U X), TIoYeK (TMaHeu v U Xi) U cepana (maHeau vi u
xii). Ha ®@urype 10A, naHenu i-vi, NpeacTaBIe€Hbl Pe3yJIbTaThl UCCIEIOBAHUS TKAHU, KOTOPYIO
uHkyonpoBanu ¢ medenbiM MAT 7 k PD-1 (0,313 mkr/mu). Ha @urype 10A, manenu vii-xii,
NPEACTaBJICHbI PE3YyJIbTaThl UCCIEAOBAHUS TKaHH, KOTOPYH) MHKyOMpOBasiu ¢ MedeHbiM MAT
s koHTposisi wm3otuna (0,314 wmxr/mu). Ha @urype 10B mnpencraBieHbl pe3ysIbTaThl
THCTOJIOTHUECKOTO OKPAIIMBAHUS KOXKH (MAHENH 1 M 1v), MUHJAIUH (TTAHEJH 11 U V) U KIETOK
muann NSO, skcnpeccupyromux PD-1 (manenmu iii u vi). Ha ®@urype 10B, manenm i-iii,
NPEACTABJICHbI PE3YyJIbTaThl UCCIEAOBAHUS TKAHHU, KOTOPYIO UHKYOupoBaiu ¢ MmeueHbiM MAT 7 k
PD-1 (0,313 mkr/min).

[0039] Ha ®@urype 11 npencrasieHbl NpoQin CBA3bIBAHUS T'YMAHU3HPOBAHHBIX aHTUTEN K PD-
1 wenosexka, MAT k uPD-12, MAT k 4uPD-17 (1.1), MAT k uPD-17 (1.2), MAT k uPD-19
(1.1), u xontponerbx antuten kK PD-1, MAT k PD-1 A u MAT k PD-1 B, conepxamux IgG1
(AA) mu 1gG4 (P), nost cesizbiBanust ¢ PD-1 Ha MOBEPXHOCTH KIIETOK.

[0040]Ha  ®urype 12A-12B  mpencraBieHbl  pe3yjbTaTbl  OLEHKH  CHOCOOHOCTH
rymMmaan3upoBaHHblx aHTuTeNn K PD, MAT x 4PD-12, MAT k uPD-17 (1.1), MAT x 4PD-
1 7(1.2), MAT x uPD-1 9 (1.1), stanonnsix anturen k PD-1, MAT k PD-1 A u MAT x PD-1 B,
comepxkamux IgGl (AA) mmu IgG4 (P), OnokupoBate cBsi3piBaHuME pactBopumoro PD-L1
yenoseka (Purypa 12A) u pactBopumoro PD-L2 uenoseka (Purypa 12B) ¢ PD-1 uenoseka Ha

MOBEPXHOCTHU KIIETOK.
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[0041] Ha ®urype 13 mpencraBieHbl pe3ysbTaThl OLEHKH CIIOCOOHOCTH T'yMaHHW3UPOBAHHBIX
aaturen k PD, MAT x uPD-1 2, MAT k uPD-1 7(1.1), MAT x 4PD-1 7(1.2), MAT x 4PD-
1 9(1.1), u sranonnsix anturen k PD-1, MAT k PD-1 A u MAT k PD-1 B, conepxamux IgG1
(AA) nmu IgG4 (P), Beictynate antaronuctamu ocu PD-1/PD-L1, Gnokupys B3aumozneincTsue
PD-1/PD-L1 u npenotBparuasi moaaBjieHHe OTBETOB T-KJIETOK B KOJIMYECTBEHHOM HCCIIEAOBAHUU
C UCTIOJB30BaHuEM pernoprepa rorudepassr Jurkat-luc-NFAT/CHO-PD-LI.

[0042] Ha ®urype 14 npencrasieHbl pe3yabTaThl, CBUAETENbCTBYIOIME O TOM, 4To MAT 2 k
PD-1, MAT 7 x PD-1, MAT 9 x PD-1 u MAT 15 k PD-1 cnnocobHbI cTUMYTHPOBATh BBIPAOOTKY
LIUTOKWHOB JI0 YPOBHEHN, CONMOCTABUMBIX WJIM BBIIIE TE€X, KOTOPBIE XapaKTEPHbI ISl STAJIOHHBIX
anturen k PD-1 (MAT k PD-1 A u MAT k PD-1 B), u uro obpabotka ¢ ucrnonszoBanuem MAT
2 k PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 k PD-1 B komOunaruu ¢ MAT k LAG-3 1
obecrieunna HauOoJIbIIEe YBEIUYEHUE BBICBOOOXKIEHMsI LUMTOKMHOB. IIpencrasnensl mpodunu
cekpeuun HW®OH-y wu3 MOHOHyKJeapHbIX kieTok mnepudepudeckoir kposu (MKIIK),
CTUMYJIMPOBAHHBIX 3HTEPOTOKCMHOM B cradunokokka (SEB), oOpaOoTaHHBIX aHTUTEIaMH K
PD-1 u anturenamu k LAG-3 1o oTaenpHOCTH B B KOMOMHAIIMH.

[0043] Ha ®urypax 15A-15B mpexncraBieHsl  pe3yjibTaTbl  OLEHKH  CIOCOOHOCTH
rymMaHu3upoBaHHbix aHtutea Kk PD, MAT x uPD-12, MAT k u4PD-17(1.2), MAT k u4PD-
1 9(1.1), u sTanonsbix anturen k PD-1, MAT k PD-1 A u MAT k PD-1 B, conepxamux IgG1
(AA) mu IgG4 (P), ctumynmnpoBath BbIpaOOTKY HMTOKUHOB. [IpencraBnens! mpoduii cekpenmun
U®H-y (Durypa 15A) u PHO-a (Durypa 15B) u3z SEB-crumynmposannbix MKIIK,
obpaboTaHHbIX aHTUTEIaMu kK PD-1.

[0044] Ha durypax 16A-16B mnpencraBieHbl pe3yabTaThbl, CBUAETEIbCTBYIOLIHE O TOM, YTO
koHCTpykimu oucnenududecksix nuaten PD-1xLAG-3, DART A, DART D, DART E, DART
F, DART G u DART H, cnocoGHBI CTHMYJIHpPOBaTh BbIPAOOTKY ILUTOKMHOB IO YPOBHEH,
COIMOCTABUMBIX HJTH MPEBBILIAIOLINX YPOBHH, HAOMOAaeMble npu BeeneHnn komOuHarmn MAT k
PD-1 + MAT x LAG-3 (MAT k PD-1 A + MAT x LAG-3 A), a Tak)e O TOM, YTO KOHCTPYKIHH
oucneunduueckbix quaten PD-1xLAG-3, DART A, DART D, DART E, DART F u DART G,
obecrnieunyin HanOoJIbIIee YCHUIIEHHE BBICBOOOXKIEHHsT IUTOKHHOB. [Ipodumn cexpernu UDH-y
u3 MKIIK, crumynupoBaHHbelx HH3KOW koHueHTpaumed SEB (0,2 ©r/mi), oOpaboTaHHBIX
oucneuupuueckoiMu  quatenamu PD-1xLAG-3 wmm awtutenamu k PD-1 w LAG-3 mo
OTHENPHOCTH W B KOMOHWHALMHM, TpencTaBleHbl B rpaduueckoir ¢opme. Pe3ynbraThl,
nosydeHHele ¢ wucrnonb3oBaHueM MKIIK OT ABYX THUNHYHBIX JOHOPOB, MPEACTABICHBI Ha
Qurype 16A u Qurype 16B.

[0045] Ha durypax 17A-17B mnpexncraBiieHbl pe3yJbTaThbl, CBUAETEIbCTBYIOLIHE O TOM, YTO

koHCTpykimu Oucnenuduuecksrx amaren PD-1xLAG-3, DART A, DART B u DART C,
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CHOCOOHBI CTHMYJHUPOBATh BBIPAOOTKY LIMTOKMHOB 1O YPOBHEH, NPEBBIMIAIOIINX YPOBHH,
HaOmonaemble ipu BBeneHUN komOuHamu MAT k PD-1 + MAT k LAG-3 (MAT x PD-1 A +
MAT x LAG-3 A). Ilpodpumu cexperun MPH-y n3 MKIIK oT aBYX THUIIUYHBIX IOHOPOB,
CTHMYJIMPOBAHHBIX BbICOKOH koHUeHTpauueii SEB (85 wr/mim), kotopsie oOpabaTbiBamu
oucneunduueckpimu nuatenamu PD-1xLAG-3 wiu anturenamu k PD-1 u anturenamu k LAG-3
O OTAENBPHOCTH W B KOMOWMHAIMM, TpeAcTaBieHbl B rpaduueckoii (opme. PesynbraTh,
nosydeHHele ¢ wucronb3oBaHueM MKIIK oT AByX THUNHYHBIX JOHOPOB, MpPEACTABIEHBI Ha
Qurype 17A u Qurype 17B.

[0046] Ha Purypax 18A-18B mnpencraBieHbl pe3yabTaThbl, CBUIETENIBCTBYIOIIME O TOM, UTO
koHCTpykimu Oucnenuduuecksrx amaren PD-1xLAG-3, DART A, DART B u DART C,
CHOCOOHBI CTHMYJHPOBATh BBIPAOOTKY LUTOKMHOB JO YPOBHEH, NPEBBIMIAIOIINX YPOBHH,
HaOmonaemble npu BBeneHun komOuHaimn MAT k PD-1 + MAT k LAG-3 (MAT x PD-1 A +
MAT x LAG-3 A). Ilpodpumu cexperpim M®PH-y n3 MKIIK oT ABYX THIHUYHBIX JOHOPOB,
CTHUMYJIUPOBAHHBIX cpeanedl koHueHtpanuerd SEB (0,5 Hr/mim), kotopsie oOpabaThiBaju
oucnenuduueckpiMu auatenamu PD-1xLAG-3 wnu antutenamu k PD-1 u anturenamu k LAG-3
IO OTAENBHOCTH WIM B KOMOMHALMM, INpPEACTaBlieHbl B rpaduyeckoil gopme. Pesynbratsl,
nosydeHHele ¢ wucnosnb3oBaHueM MKIIK oT AByX TUNHYHBIX JOHOPOB, MpPEACTaBIEHBI Ha
Qurype 18A u Ourype 18B.

[0047] Ha ®urype 19 mnpencraBieHbl pe3yJNbTaThl, CBUAETENbCTBYIOLIHE O TOM, HTO
koHCTpykimu Oucneruduueckbix auaren PD-1xLAG-3, DART D u DART H, cnocoOHbI
CTHMYJIUPOBaTh BbIPAOOTKY LMTOKWHOB IO YPOBHEH, COMOCTABUMBIX WJIM TPEBBIIIAIOLINX
ypOBHH, KOTOpble HaOromaroT mpu BBemeHuu komOuHaimu MAT k PD-1 + MAT x LAG-3
(MAT k PD-1 A + MAT x LAG-3 A), a takxe o Tom, uto DART D obecnieunsno Hanbosbliee
yBeJIM4eHUE BBICBOOOXKIEHHsT LUTOKUHOB. [Ipodumu cekpermu MJI-2 u3 MHIIK ot Tunu4yHOro
JOHOpA, CTUMYJIMPOBAHHBIX BbICOKOH KoHUeHTparwed SEB (85 ur/mu), kotopeie oOpadaThiBam
oucneuuduueckpimMu auarenamu PD-1xLAG-3 win antutenamu k PD-1 u antutenamu k LAG-
3, MO OTAENBLHOCTH U B KOMOWHALINY, TIPEACTABIIEHBI B rpaduueckoii popme.

[0048] Ha ®urype 20 mnpencraBieHbl pe3yJlbTaThl, CBHUAETENbCTBYIOLIHE O TOM, 4YTO
koHCTpykimu Oucnenupuyeckorx auaren PD-1xLAG-3, DART B u DART I, crnocoGHbI
CTHMYJIUPOBAaTh BbIPAOOTKY LIUTOKUHOB IO YPOBHEH, MPEBBIIIAIOIUX T€, KOTOPble HAOMOIaIN
npu BBenenun komOuHanmu MAT k PD-1 + MAT k LAG-3 (MAT k PD-1 A + MAT k LAG-
3 A, MAT k uPD-1 7(1.2) + MAT x uLAG-3 1(1.4), MAT k 4PD-1 7(1.2) + MAT k uLAG-
36(1.1)). Ipodumu cexperun UPH-y n3 MKIIK OT TUNMUYHOrO NOHOPA, CTUMYJIMPOBAHHBIX

cpenneri koHueHtpaumeir SEB (0,5 Hr/mm), kxotopeie oOpabaTeiBann OucrenugpruuecKbIMUA
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nuatenaMu PD-1xLAG-3 win antutenamu k PD-1 u antutenamu k LAG-3, o OTIeIbHOCTH U B
KOMOHWHAIINH, TTPEICTaBJICHBI B Tpaduieckoii opme.

[0049] Ha durypax 21A-21D npencrasieHbl pe3yabTaTbl, CBUIETENbCTBYIOIIME O TOM, UTO
oucneunpuueckoe auareno PD-1xLAG-3, DART I, cnocobHO CTHMyIUpOBaTh BBIPAOOTKY
LIUTOKWHOB JI0 YPOBHEH, MPEBBIIIAIOINX T€, KOTOPble HAOMOAAIH MPH BBEJCHUH KOMOWHALIUH
MAT k PD-1 + MAT k LAG-3 (MAT k PD-1 A + MAT k LAG-3 A). IIpopunm cexperun
NOH-y (Qurypst 21A u 21C) u NI-2 (Purypset 21B u 21D) uz CD4 T-ki1eToK namsTu OT ABYX
TUMUYHBIX JOHOPOB, CTUMYJHMPOBAHHBIX CTOJOHSYHBIM AHATOKCHHOM (5 MKI/MII), KOTOpbIE
obpabareBanu Oucnenuduuecksim auareaom PD-1xLAG-3, DART-I, anturenamu k PD-1 u
anturenamMu k LAG-3 B koMOMHAIMU MM @aHTUTENIOM JJIi KOHTPOJIS U30THUIIA, TIPEICTABJIEHBI B
rpagudeckoit popme. Pesynbrarel, nojydeHHble Ha 7 neHb ¢ ucnosib3oBanueM CD4 T-kierox
NaMsATU OT ABYX TUIIUYHBIX TOHOPOB, NpenacTasieHsl Ha Purypax 21A-B u ®@urypax 21C-D.
[0050] Ha ®urype 22 npeacTaBieHbl Pe3yJbTaThl, CBUAETENbCTBYIOIINE O TOM, YTO MAPAMETPHI
(bapmakokuHeTnkn Oucnenuduueckoit Monekyiasl PD-1xLAG-3, DART 1, comocraBumbl ¢
takoBbIMU Juia aHTuTena k PD-1, MAT x PD-1 A IgG4 (P), y sBanckux Makak. JIlunHun
YKa3bIBAIOT CPEIHIOK KOHLEHTpaLuio B cbiBOpoTke KpoBu DART I (crmourHast munust) u MAT k
PD-1 A (nynktupHast nunusi). OTaenbHble 3HAUEHHS AJSI CaMIOB (3aNOJHEHHbIE CHMBOJIBI) U
caMOK (OTKpBITbIE CHUMBOJIbI) 00e3bsiH mpencTaBieHbl B rpaduueckoii ¢popme masi DART 1
(rpeyroabauku) 1 MAT k PD-1 A (kpyru).

[0051] Ha ®urypax 23A-23C mnpencraBiieHbl KOHLEHTPALMU AHTUTEN B ChIBOPOTKE KPOBHU U
npoueHT cesizanHoro PD-1 Ha mosepxHoctd CD4" wiu CD8" T-kNeTOK B 3aBUCUMOCTH OT
BPEMEHHU Y )KUBOTHBIX IIOCJIE JIEYEHUS C UCIIOJIB30BaHUEM Pa3auuHbIX aHTuTen Kk PD-1. IIpouent
ceszanHoro PD-1 na mnosepxaoctm CD4" mom CD8" T-knerok mocne JedeHust ¢
ucnonp3oBanueM MAT kx PD-1 mpencrasnen B rpaduueckoii ¢opme Ha mpasbix ocsx OY;
CHUMBOJIBI MPEACTABISIIOT coOoi mpoueHT (%) cBsazanHoro PD-1 Ha T-knerkax mis KaKaoro
OTIENIbHOTO JKMBOTHOTO, W TYHKTHPHBIE JIMHUU TPEACTABISIOT COOOM CpenHue 3HAYCHHUS.
Konuenrpammu MAT B CBIBOPOTKE KPOBH MPENCTABJIEHBI B rpadudeckoii (opMe Ha JIEBBIX OCIX
OY; cuMBOJBI MPEnCTaBISAIOT COOOW YPOBHU B CHIBOPOTKE KPOBH JJIsI KAXKIOTO OTAEIBHOIO
JKUBOTHOTO, M CIUIOLIHBIE JIMHUU TPENCTABISIOT COOO KpUBBbIE HENMHEWHOW amnmpoOKCUMAIHH
naHHBIX. Ha Kakmoi maHenu NpeAcTaBJIeHbl JaHHbIE Ui KUBOTHBIX (n = 1/mos/rpymma),
koTopbiM BBOamiH 10 mr/kr MAT k uPD-1 7 (1.2) IgG4 (P) (Purypa 23A), MAT x PD-1 A
IgG4 (P) (@urypa 23B) umu MAT k PD-1 B IgG4 (P) (@urypa 23B) nyrem BHyTpUBEHHOH (B/B)

uH}y3un Ha | neHsb.

IToapoGHoe onucanue u300peTeHHs
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[0052] CornacHo HacToseMy HW300peTeHUIO mnpenyiokeHbl PD-1-CBs3bIBAIOIINE MOJIEKYJIBI,
KoTOpble comepkaT PD-1-cBs3piBarommii TOMeH OToOpaHHBIX aHTUTeNn K PD-1, cnocoOHbIx
cBs3biBaThes ¢ PD-1 siBanckux makak u PD-1 genoseka: MAT k PD-1 1, MAT 2 x PD-1, MAT 3
kK PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT
9 k PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 k PD-1
wi MAT 15 k PD-1. B gactHOCTH, COTrNTaCHO HACTOALIEMY M300peTeHHIo npemioxkensl PD-1-
CBA3BIBAIOIME MOJIEKYJIbI, KOTOpbI€ SBJAIOTCS T'YMAHU3UPOBAHHBIMH WM XUMEPHBIMU
BapUAaHTAMM YyKa3aHHBIX AHTHUTEN, WM KOTopble conepxar PD-1-cBssbiBaromue (parmMeHThI
yKa3aHHbIX aHTuTen K PD-1 (B 4acTHOCTH, MMMYHOKOHBIOTAThI, auarena (BKIOYas, HO He
orpannuuBasicb uMu, DART-A, DART-B, DART-C, DART-D, DART-E, DART-F, DART-G,
DART-H, DART-I u DART-J), BiTE, Oucneuunpuueckbie antutena u T.1.). CoriacHo
HacTosieMy  u300peTeHMI0  npemsioskeHbl  PD-1-cBs3biBaromue  MOJIEKYNIBI,  KOTOpBIE
JOMOJHUTENIBHO CIIOCOOHBI CBS3BIBATHCS C MUTOINOM MOJIEKYJIbI, YYACTBYIOINEH B PEryJsLUH
KOHTPOJIbHON TOYKM UMMYHHOTO OTBETAa, KOTOpas NMPUCYTCTBYET HA MOBEPXHOCTU UMMYHHOMU
kietku. COrjiacHO HacToseMy H300PETeHHIO TaKkKe MPEeIOKEHbl CIOCOObI NPHMEHEHUsI
yka3zaHHbIX PD-1-cBs3piBaromux MoJieKyan Aias AerekrupoBanuss PD-1 wnm ans crumynsauuu
UMMYHHOTO oTBera. COrJIacCHO HAcTOsIIEeMy H300PETEeHHIO TaKKe IPEIJIOKEHBI CIIOCOObI
KOMOWHUPOBAHHOHN Tepamnuu, B KOTOPbIX PD-1-CBSI3bIBAIOIIYIO MOJIEKYJy, KOTOpPash CONEPIKUT
onuH wnu Oosiee PD-1-CBS3BIBAIOIIMX JOMEHOB YKa3aHHBIX OTOOpaHHbIX aHTHTEN K PD-1,
BBOJAT B KOMOWHALMH C OAHON wiu Ooyiee AOTMOJHHUTENbHBIMH MOJIEKYJAMH, KOTOpbIE
3G (PEKTUBHO CTHUMYJIHPYIOT UMMYHHBIH OTBET, W/WJIM B KOMOWHALMU C OOHOH wim Ooiee
JOTIOJIHUTEIIbHBIMH MOJIEKYJIAMH, KOTOPbIE CIIELU(PHYHO CBSA3BIBAIOTCS C PAKOBBIM AHTUT'C€HOM.

I AHTHTEJIA U HX CBSI3bIBAKOIINE IOMEHbI

[0053] AnTuTEeNna COTJIaCHO HACTOSIMIEMY HW300PETEHUIO TMPENCTABISIIOT COOOW  MOJIEKYIIbI
UMMYHOTJIOOYJIMHOB, CIIOCOOHBIE CeNU(UIHO CBSA3BIBATHCS C MHUIIEHBIO, TAKOH KaK YIJIEBOJ,
MOJIMHYKJICOTH/, JIMMUL, MOJUIENTUA U T. A., TOCPEACTBOM IO MEHbIIEH Mepe OJHOro cairta
pacrio3HaBaHHWs  AHTUTEHA, PACIOJOXEHHOrO B  BapuaOENbHOM  JIOMEHE  MOJIEKYJIbI
UMMyHOrIoOynHa. B HacTosIel 3asBKe TEPMHHBI «AHTHTEJO» U «AHTUTENA» OTHOCATCS K
MOHOKJIOHAJIbHBIM ~ aHTHUTENIAM, MYJbTHCIEHU(PUUHBIM aHTUTENAM, AaHTUTEJaM YeJIOBEKa,
IYMaHU3UPOBAaHHBIM ~ AHTHUTENAM, CHHTETUYECKUM AaHTUTENaM, XHUMEpPHBbIM aHTUTeNaM,
NOJINKJIOHAJIBHBIM ~ aHTUTENIAM, AaHTUTENlaM BepOJIFOOBBIX, OJHOLEno4YeyHbIM Fvs (scFv),
OHOLIETIOYEUHbIM ~ aHTUTeNaMm, ¢Qparmentam Fab, ¢parmentam F(ab’), coenumreHHBIM
mcynbGuaHBIME CcBsi3siMU OucnenndudeckbiM Fvs (sdFv), BHYTpHKJIETOUHBIM aHTUTENAM H
SMUTOICBSA3BIBAIOIUM (hparMeHTaM JFOOOro W3 BBHIIEYKA3aHHBIX. B YaCTHOCTH, aHTHTENA

BKJIFOYAOT MOJICKYJIbL I/IMMYHOFJ'IO6YJ'II/IHOB U HWMMYHOJIOTUYCCKU AKTHBHBIC q)paFMeHTbI
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MOJIEKYJI HMMYHOTJIOOYJIMHOB, T.€. MOJIEKYJIbI, KOTOPBIE COMEPKAT AaHTUT'€HCBS3BIBAOIIUIN CAHT.
Mounexyiel IMMYHOTJIOOYJIMHOB MOTYT OBITh JE0O0TO THIa (Hanpumep, 1gG, IgE, IgM, IgD, IgA
u IgY), xmacca (manpumep, IgGi, 1gGs, IgGs, IgGs, IgA1 u IgAz) mnm moapknacca. beiio
MIOKa3aHO, YTO, MOMHUMO HM3BECTHBIX CIIOCOOOB NMPUMEHEHHsI aHTUTEN B AMATHOCTHKE, aHTHUTENA
MOKHO TIPUMEHATb B KayeCTBE TEPANEBTHYECKUX AareHTOB. AHTHTENa CIHOCOOHBI
UMMYHOJIOTHYECKH CHEU(PUIHO CBA3BIBATHCS C MOJHIENTHAOM HJIN OENKOM WIN HeOeIKOBOH
MOJIEKYJIOH BCIIEICTBHUE NPUCYTCTBHS HAa TAKOH MOJIEKYJE€ OIpPENesIeHHOro JOMEHa WIN
¢parmenrta wu koHpopmanuu («snuronay). Coxepkaiasi 3MUTON MOJIEKYJIa MOXET oOnanath
MMMYHOT€HHOH aKTUBHOCTBIO TaK, YTO OHA BBI3bIBAET BBIPAOOTKY AHTUTEJN Y KUBOTHOTO, TaKUE
MOJIEKYJIbl Ha3bIBAIOTCS «AHTUT€HAMU». B rocnepHue HECKOJbKO NECATHIIETHH HaOmomaeTrcs
BO3POXKJIEHHE HHTEpeCca K TePANeBTUUECKOMY ITOTEHI[AY aHTUTEN, U aHTUTENA CTAJIH OAHUM U3
BeAyIuX kiaccoB OuorexHosorunueckux npenapatos (Chan, C.E. ef al. (2009) «The Use Of
Antibodies In The Treatment Of Infectious Diseases», Singapore Med. J. 50(7):663-666). bonee
200 nexkapCTBEHHBIX IMpPENapaToB Ha OCHOBE AHTUTEN ObUIM ONOOpEHbI Ui MPUMEHEHHs WU
HAXOJATCS Ha CTaIuH pa3pabOTKHU.

[0054] TepMUH «MOHOKJIOHAJIPHOE AHTHUTENO» OTHOCUTCS K TOMOT€HHOW MOMYJISILUU aHTUTEJ,
IPUYEM MOHOKJIOHAJIBHOE AHTUTEJIO COCTOUT M3 aMHUHOKHUCIOT (IIPUPOAHBIX M HEMPUPOIHBIX),
KOTOpbI€ YYacCTBYIOT B CEJEKTUBHOM CBS3bIBAHUM AHTUI€HA. MOHOKJIOHAJIbHBIE AHTUTENA
SIBJISTFOTCS] BBICOKOCTIEIIM(DMYHBIMY 1 HANPaBJICHbI K OTHOMY SMUTONY (MJIM AHTUT€HHOMY CaiTy).
TepMuH «MOHOKJIOHAJBHOE AHTHTENO» BKJIIOYAET HE TOJBKO HHTAKTHBIE MOHOKJIOHAJIbHBIE
aHTHTENA U MOJHOPA3MEPHbIE MOHOKJIOHAJIbHBIE aHTUTENA, a TAaKXKe UX (parMeHThl (Takue Kak
Fab, Fab', F(ab"), Fv), ognouenoueuynsle ¢parmeHTsl (sCFv), uX MyTHpOBaHHBIC BapUAHTBHI,
ruOpunHble OeNky, CoAepKallue 4YacThb AHTHUTENA, TYMAaHU3HPOBAHHbIE MOHOKJIOHAJIbHBIE
aHTHUTENIa, XUMEPHbIE MOHOKJIOHAJbHbIE AHTHTENA U JIOOYIO APYryH MOIU(DULIHUPOBAHHYIO
KOH(QUTYypalMI MOJIEKYJbl HUMMYHOIJIOOYJIMHA, KOTOpash COAEPKUT CaHT pacIiO3HABAHHS
aHTUreHa, oOmamaromuii TpeOyemol CHeru(pUYHOCTBIO U CIOCOOHOCTBIO CBSI3BIBATHCS C
aHTUreHOM. TepMHH He SIBJISIIOTCS] OTPAHUYMBAIOLINM B OTHOLIEHHH MCTOYHHMKA aHTUTENA WU
cniocoda ero noyiydeHust (Hampumep, ¢ MOMOIIBI0 THOPHIOMBI, 0TOOpa (ara, peKOMOMHAHTHON
SKCIPECCHH, TPAHCTEHHBIX JKMBOTHBIX U T.[1.). TE€pMHH BKIIOYaeT TOJHOPAa3MEPHbIE
UMMYHOIJIOOYJIMHBL, a TaKke (pparMeHTel W T. [, OMHCAHHBIC BBINIE IO OMNpPEICICHHEM
«antuteno». CrocoObl MONyYeHHs] MOHOKJIOHAIbHBIX AHTUTEN HM3BECTHBI B JAHHOW olOmactu
TexHukd. OOHUM U3 CrnocoOOB, KOTOpPbIE MOTYT OBITh HCIOJB30BAHBI, SIBISIETCS CIHOCOO,
ormmcanubiil Kohler, G. et al. (1975) «Continuous Cultures Of Fused Cells Secreting Antibody Of
Predefined Specificity», Nature 256:495-497, wmm ero wmomudukammsa. Kak mpasmio,

MOHOKJIOHAJIBHBIC aHTUTEJIa Bblpa6aTbIBaI-0TC$I y MI:;IIJ.ICI\/'I, KPbIC HWJIM KPOJIMKOB. AntuTena
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NOJIYYAKOT MyTeM UMMYHH3AaLMH JKHBOTHOTO UMMYHOT€HHBIM KOJMYECTBOM KIIETOK, KJIETOUHBIX
SKCTPAKTOB WUJIH OEJIKOBBIX MPENapaToB, KOTOPBIE CONEPIKAT JKeNATEIbHbIN nuTon. UMMyHOTreH
MOJKET MPENCTABIATh COOOH, HO HE OTPAHUYHMBAETCS UMH, TIEPBUYHBIC KJIETKU, KYJIbTHBHPYEMBIE
JMHUU KJIETOK, PAKOBbIE KJIETKH, O€JKH, MEeNTHABI, HYKJICHMHOBbIE KUCIOTHI UM TKaHb. KieTky,
UCTIOJIb3YEeMBbIe U1 UMMYHHU3aLUY, MOKHO KYJIbTUBUPOBATh B TEUEHHE OTIPEIEIICHHOTO MEPHOAA
BpeMEHHU (HampuMmep, MO MeHbInel Mepe 24 9acoB) O HX HCIIOJIB30BAHUS B KadyeCTBE
uMMyHoreHa. Kietku MOryT ObITh HCIIOJIB30BAHbI B KAUECTBE HMMYHOI'€HOB CAMH IO ceOe Wi B
KOMOMHAIINM C HEJEHATYPHPYIOIIUM aabIOBAaHTOM, TakuM kak Ribi (cm., Hampumep, Jennings,
V.M. (1995) «Review of Selected Adjuvants Used in Antibody Production», ILAR J. 37(3):119-
125). B 1ienom KJ1€TKU JOJIKHBI MOJAEPKUBATHCS] B MHTAKTHOM COCTOSIHUM U MPEAIOYTUTENBHO
JKU3HECTIOCOOHOM COCTOSIHUM TIPU MCIIOJB30BAHUM B KAueCTBE HMMYHOI€HOB. HTakTHBIE
KJIeTKH MoryT oOecneuntb Oojnee 5((EeKTHBHOE AETEKTUPOBAHME AHTUI€HOB, 4YeM
MOBPEXKJCHHbIE KJIETKH, UMMYHM3HPOBAHHBIM KUBOTHBIM. lcronb3oBaHue NeHATypaluu WUIH
JKECTKUX aJbIOBAHTOB, HampuMep, aabioBaHTa Ppeiina, MOKXET MPUBECTH K IOBPEKICHUIO
KJIETOK M, CJIeNOBATeJbHO, HE peKoMeHayeTcsi. IMMYHOT€H MOXKHO BBOJIUTBH HECKOJIBKO pa3 C
NEepUONYECKUMU MHTEpPBAJIaMU, TAKUMH KaK OJUH pa3 B JIBE€ HEAEIU WJIM €XKEHENEeNbHO, WU
MOXHO BBOJUTH TaK, YTOObI MOANEPKUBATh >KU3HECIIOCOOHOCTH >KMBOTHOTO (Hampumep, B
TKaHEBOM pekoMOuHaHTe). B npyrom BapuaHre, CyIIeCTBYIOIIHE MOHOKJIOHAIbHBIE AHTUTENA U
ao0ble pyrue SKBUBAJCHTHBIE AHTHTENA, KOTOpPbIE SIBJIIOTCS WMMYHOCHEUHU(UYHBIME IS
JKEJIATeIbHOTO  MATOreHHOTO JMHUTOMNA, MOTYT OBbITh CEKBEHHPOBAaHbI U  TOJy4YeHBl C
UCTIOJIb30BAHUEM JIFOOBIX PEKOMOWHAHTHBIX CIIOCOOOB, U3BECTHBIX B JAHHON OOJACTU TEXHHKH.
CornacHO OZHOMY BapUaHTy pEATHU3ALUN HACTOSINEro H300pETEeHUs] MOIXOAALIee AHTUTEIO
CEeKBEHHPYIOT, M TOJHHYKJIECOTUIHYIO IOCJIEI0BATEIbHOCTh 3aT€M KIJIOHUPYIOT B BEKTOp IS
SKCIPECCHH WK pa3MHOKeHus1. [locaenoBaTeapHOCTh, KOAUPYIOIIAsK MPEACTABISAIONIEe HHTEPEC
AHTHUTENIO, MOJKHO TMOJAEPKUBATh B BEKTOPE B KJIETKE-XO3UHE, U 3aTEM KJIETKA-XO3SIMH MOXKET
OBITh Pa3MHOXKE€HA W 3aMOPOKEHA ISl MOCIEAYIOLIEro HCIOJIb30BaHUs. [lONMMHYKICOTHAHYIO
NOCJIEIOBATEIBHOCTh  MOAXOMSIINX AHTHTEI MOXKHO HCIIOJIb30BaTh JUII Te€HETUYECKOH
MAHUTYJISIAN, Y9TOOBI MOJYYUTh MOHOCHEUU(UYHBbIE WM MONHCIeNupUIHbIe (HAMpPUMED,
oucnernuduuecksie, TpUCTIEHU(PUIHbIE U TETPACTIEHU(PHYHBIE) MOJIEKYJIbI COTJIACHO HACTOSILIIEMY
H300pETEHNI0, a TAK)XKE€ AHTUTENIO C ONTHMH3HPOBAHHON a((HUHHOCTHIO, XHMEPHOE aHTHUTEJIO,
I'YMaHM3MPOBAHHOE AHTUTENO W/WIIM AHTUTENO, Coaepikaiiee (pparMeHThl aHTHTEN COOAaybuX,
yro0Bl ynydmuTh apPUHHOCTD WU Jpyrue XapakTepucTUKu aHturena. OOmwmid mpuUHIHM
IYMaHM3allUM ~ AQHTUTEJA  BKJIIOYAET  COXPAaHEHHEe  OCHOBHOH  TOCIIEAOBATENBbHOCTH
AHTUIeHCBSI3BIBAIOLIEH YaCTH aHTHTENa W 3aMEeHY OCTaBLIEHCS YacTH AaHTUTeNa W3 BHIA,

OTJIMYHOI'O OT YCJIOBEKA, ITOCJICAOBATCIIbHOCTAMU aHTHUTEI YCJIOBCKA.

24



[0055] IIpuponnble anTuTena (Takue kKak aHTHTena Ig() cocToAT M3 ABYX JIETKHX LENeH,
CBSI3aHHBIX C ABYMS TSDKENBIMH LersiMU. Kajkmast erkast mernb COAepKUT BapraOeNbHbIH TOMEH
(VL) u xoncrantHbiii nomeH (CL). Kaxknas Tsokenast 1enb COAEPIKHUT BapwaOeNbHBIN JOMEH
(VH), tpu xoHcranTHbIX noMmeHa (CH1, CH2 u CH3) u mapHUpHBIA JOMEH, PaclOIOKEeHHBIN
mexay gomeHamu CH1 wu  CH2. OcHoBHast CTpyKTypHas €IMHULIA IPUPOAHBIX
umMmyHornoOynuHoB (Hampumep, IgG), Takum oOpasom, mnpencrasiser coboil TeTpamep,
cofepKaluil ABE JIETKHE LENU U JBe TSDKEJble LEenH, OObIYHO 3KCIPECCHpPYEMble B BUAE
TJIMKOMpOoTenHa Maccoi nmpubmusurenpbHo 150000 [la. AmunHO-KOHIEBast («N-KOHIIEBas») 4acTh
KQXION Lenu coaepkuT BapualenbHbId nomeH, coaepkammii ot 100 mo 110 mmm Gonee
AMHHOKHUCJIOT, B OCHOBHOM OTBETCTBEHHBIX 34 paclio3HaBaHHe aHTUreHa. KapOokcu-koHIeBas
(«C-xoHLEBasH») 4aCTh KAXKIOH LIENH ONpeAessieT KOHCTAHTHYIO 00J1acTh, IPH 3TOM JIETKHE LENH
COZep’KaT OJUH KOHCTAHTHBIM JIOMEH, M TsDKeNble Lenu OObIMHO COMepXKaT TPU KOHCTAHTHBIX
JOMEHa U INapHUpHbIM noMeH. ClenoBaTenbHO, CTPYKTypa Jierkux wnemneii monekynsl IgG
npezacrassier codoit n-VL-CL-c, u cTpykrypa Tsikensix neneii IgG npeacrasisier coboit n-VH-
CH1-H-CH2-CH3-c (rne H npencrasnsier co00ii mapHUPHBIN JOMEH, U N U C MPEACTABISIOT,
cooTBeTcTBeHHO, N-KkoHel u C-xoHen nonunentinaa). BapuabenbHeie momeHs! Mosekynsl [gG
cocTosT U3 runepsapuadenbHeix yaactkoB (CDR), koTopeie comepikaT OCTaTky, BCTYNAOLINE B
KOHTAaKT C 3MUTOIOM, U CerMeHThl, oTndHble 0T CDR, Ha3piBaeMble KapKaCHBIMHM CETMEHTaMU
(FR), xoTOpBIE B LIEIOM MOJAEPKUBAOT CTPYKTYPY U OMPEAENSIOT pacnoiokenue rnereib CDR,
YTOOBI 00ECTIEYNTh TAKOW KOHTAKT (XOTSI HEKOTOPBIE OCTATKU KAPKACHBIX YUACTKOB TAK)KE MOTYT
cBsi3bIBaThCst ¢ aHTUreHoM). CooTBercTBeHHO, AomeHbl VL u VH umeror crpykrypy n-FR1-
CDR1-FR2-CDR2-FR3-CDR3-FR4-c. TlonumnenTuabl, KOTOpble MPENCTABISIOT CO0OM (wiu
MOTYT BBINOJIHAT WX (PYHKLUMH) TepBblid, BTOpoil M Tpetuit CDR nerkoil nenu aHTuTena,
obo3HaueHbl, coorBeTcTBeHHO, Kak noMeH CDRpl, momen CDRi2 u pomen CDRi3.
AHaNOTUYHBIM 00pa30M, TOJIHITENITH/BI, KOTOPBIE MPEACTABISIFOT COOOH (MM MOTYT BBITIOJIHSITh
ux ¢yHkuuu) nepsbid, Bropoil u Tpetmii CDR Tspkenolt memu aHTuTena, 0OO3HAUYEHBI,
coorBercTBeHHO, Kak goMeH CDRgl, momen CDRy2 u gomen CDRy3. CoOTBETCTBEHHO,
tepmubbl goMeH CDRp1, nmomen CDRp2, nmomen CDRL3, nomern CDRgul, momen CDRu2 u
nomed CDRu3 OTHOCSTCS K TMOJUNENTHIAM, KOTOPBIE, KOTJa OHU BXOISAT B COCTaB Oelika,
NPUOAOT YKAa3aHHOMY O€NKy CIIOCOOHOCTh CBSI3BIBATBCS C  OMPEHENIEHHBIM SIHTOIOM
HE3aBUCHUMO OT TOTO, SIBJISIETCS JIM YKa3aHHbIH OEJOK aHTUTENOM, COAEPKAILINM JIETKHE |
TSDKENbIe LIEMH, WM JUATEJIOM WM OJHOLIENOYEYHOW CBS3BIBAIOINEH MOJIEKYJIOH (Hampumep,
scFv, BiTe u T. 11.), unu npencrasisier codoit apyroi tun Oenka. COOTBETCTBEHHO, B HACTOSIIEH
3asiBK€ TEPMUH «3IUTOIICBS3BIBAIOIINN (PparMeHT» O3HaudaeT (PparMeHT aHTHTENA, CIIOCOOHBIN

I/IMMYHOCHGLII/I(I)I/ILIHO CBA3BIBATHCA C JSHIUTOIIOM, U TEPMHUH «BHI/ITOHCBﬂSbIBaI-OLLII/Iﬁ cauT»
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OTHOCHUTCSI K TOH YaCTH MOJIEKYJbl, KOTOpas COIEPXKUT SIUTOICBSA3BIBAIOIINN (parMeHt,
KOTOPBIN OTBEYAET 3@ CBSI3bIBAHKE SMUTOIA. JIMUTOICBI3bIBAIOIIUN CAUT MOXKET coaepKath 1, 2,
3, 4, 5 uim Bce 6 nomenoB CDR yka3aHHOrO aHTHTENIAa W, HECMOTPSI HA TO, YTO OH CHOCOOEH
UMMYHOCIIELTU(UYHO  CBA3BIBATBCSI C  YKA3aHHBIM  JIHUTOIOM,  MOXET  IPOSBISTH
UMMYHOCTIELTU(PUIHOCTb, apPUHHOCTh WM CEJIEKTUBHOCTb B OTHOLIEHHH S3IIUTOIA, KOTOPBIH
OTJIMYaeTcs  OT  JIUTONA  YKA3aHHOTO  aHTWUTena.  [IpenmouTHTenpHO,  OJHAKO,
SMUTOINCBSA3bIBAIOIUN (parMeHT conxepkutr Bce 6 nomeHoB CDR ykasaHHOro aHrurena.
ONUTONCBA3BIBAIOIINN (PparMEHT aHTHUTENA MOXKET MPEACTABIATh COOOH OHY MOJUNENTUIHYIO
uensb (Harpumep, scFv) umm Moxer comep:karhb 1Be UM Oosee MOJUNENTUAHBIX LeTel, Kaxaas
U3 KOTOPBIX MMEET aMHMHO-KOHeI] M KapOokcHu-koHel (Hampumep, auareno, ¢parmeHt Fab,
¢parment F(ab") u T. 1n.).

[0056] CornacHo HacTosIeMy H300PETEeHHI0 B YAaCTHOCTH MPEMJIOKEHbI OJIHOIETIOYEUHbIE
(dparmenTbl BapuabenbHbIX a0MeHOB («scFvy») anturen k PD-1 cormacHo Hacrosiemy
U300peTeHNI0 U MyJbTHCHENU(UYHbIE CBS3bIBAIOLINE  MOJIEKYJIbl, COAEPIKAIIUe  UX.
OnHouenoveuHble (parMeHTbl BapUaOENbHBIX JOMEHOB TOJIYYalOT MyTeM COETUHEHUs
BapualeNbHBIX JOMEHOB JIETKOH LENH W/WIN TSDKENOH LEeNnHu C HCIOJIb30BAHUEM KOPOTKOTO
coequnstomiero nentuna. B pabore Bird er al. (1988) («Single-Chain Antigen-Binding
Proteinsy», Science 242:423-426) onucaH nmpuMep COSAMHSIOMIMX MENTUIOB, KOTOPbIe 00pPa3yIoT
CBSI3b JJIMHOW MPUOIU3UTENBHO 3,5 HM MeXay KapOOKCH-KOHIIOM OJHOTO BapHuadebHOIo
JOMEHAa W AaMHHO-KOHIIOM JpYroro BapuaOeNbHOro JAoMeHa. bbumn  paspaboTaHbl |
UCTIOJIb30BAHBI JINHKEPBI, UMeroLue apyrue nocnenosarenbuoctu (Bird ef al. (1988) «Single-
Chain Antigen-Binding Proteinsy», Science 242:423-426). B cBow ouepenb, JHHKEPbI MOTYT
ObITb  MOMU(UIUPOBAHBI JUII TPUAAHUS UM JOTOJHUTENbHBIX (DYHKLMNA, TakuX Kak
NPUKPETUIEHHE JICKAPCTBEHHBIX NPENapaToB WIA NPHUKPEIUIEHHE K TBEPABIM MOJJIOKKAM.
OnHonenoveyHble BAPHAHTHI MOTYT OBITh MOJYyY€Hbl PEKOMOMHAHTHBIMU I CUHTETUYECKHUMHU
cnocodamu. [lna monydenuss scFv ¢ TOMOIIBIO CHHTETHYECKHUX CIIOCOOOB MOXKET OBITh
UCTIOJIb30BaH ABTOMATH3UpPOBaHHBIN cuHTe3aTop. g momyuenmss scFv ¢ momomero
PEKOMOMHAHTHBIX CIOCOOOB MOAXOAAIIAs IUIA3MHIA, COAEpIKallasi MOJHHYKIEOTH I, KOTOPBIH
komupyer scFv, Moxer ObITb BBeA€HA B TNOIXOMALIVIO KJIETKY-XO35MHA, HampuMep,
SYKaPUOTUYECKYIO KIIETKY, TaKyl Kak KJIETKH MOpPOXKKEH, PACTeHHUH, HACEKOMBIX HJIH
MUICKOITUTAIOLINX, WJIM TNPOKAPHOTHUYECKYIO KIETKy, Takyro kak E. coli. IlonmaykneoTuns,
KOTOpBIE KOAUPYIOT TPEACTaBIsIOINE HHTepec SCFv, Moryr ObITh MOJY4eHbI C MOMOIIBIO
CTAHJAPTHBIX MAHUMYJSILUNA, TAKUX KaK JUTUPOBaHHE MOJIUMHYKIEOTUAOB. [lomyuenHsiii scFv
MOJKET OBbITh BBIAEIEH C UCIIOJIb30BAHIEM CTaHIAPTHBIX COCOOOB OYUCTKH O€JKa, N3BECTHBIX B

IAHHOU 00JIACTU TEXHUKU.

26



[0057] B obnacTes HacTOSIIEro N300PETEHHS B YACTHOCTH TAK)Ke BKJIFOUEHBI T'YMAHU3UPOBAHHBIE
BapuaHThl aHTtuTen K PD-1 cormacHo HacrosimeMy HW300peTeHHI0 W MojHcnenu(uIHbe
CBSA3BIBAIOIIME MOJIEKYJIBI, coAepKalue ux. TepMuH «r'yMaHU3UPOBAHHOE» AHTUTENO OTHOCUTCS
K XUMEPHOHN MOJIeKyJe, OOBIMHO IMOJIy4EHHOH C HCIIOJIb30BAHHEM PEKOMOWHAHTHBIX METOJHK,
cofep ameil aHTUIeHCBS3BIBAIOLIMA CAaWT WMMYyHOIJIOOYJIMHA M3 BHAOB, OTIHYHBIX OT
YeJIOBeKa, U OCTAJbHYIO MUMMYHOTJIOOYJIMHOBYIO CTPYKTYPY MOJIEKYJIbI, KOTOpas OCHOBAaHA Ha
CTPYKTYpE W/WIU MOCIENOBATEIbHOCTH HMMYyHOMIOOyinHa denoBeka. AHtuTena k PD-1
YeJOBeKa COTJIACHO HACTOSIIEMY H300pPETeHMIO BKIIKOYAIOT T'YMAHU3HPOBAHHbIE, XHMEPHBIE
BAapUaHTBl U BapUAHTHI, copeprkaiine pparMeHTsl aHTuTen codbauspnx, anturen MAT k PD-1 1,
MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 k PD-
1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT 12 k PD-1, MAT 13
k PD-1, MAT 14 x PD-1 unu MAT 15 k PD-1. IlonunykneoTuaHas noC/I€A0BaTEIbHOCTD
BapualeNbHBIX JOMEHOB YKa3aHHBIX AHTHUTEN MOKET OBITh HCIOJb30BaHA JUI ME€HETHYECKOM
MaHUMYJISALUH, YTOOBI TMOJYYUTh YKa3aHHbIE MPOU3BOAHBIE U YIy4LIUTh a(h(PUHHOCTD WIN
ApYrue XapaKTepUCTHKU YKa3aHHbIX aHTuTen. OOmuil NpUHLUN TI'yMaHU3alMHU aHTUTENA
BKJIFOUAET COXPAaHEHHE OCHOBHOW MOCJIEAOBATEIbHOCTH AHTUTCHCBS3BIBAIOIIEH YaCTU aHTUTENA
C 3aMEHOM OCTaBIIEWCs 4YacTU AaHTHTeNa U3 BHUJA, OTJMYHOIO OT  4YeJOBeEKa,
MOCJIEIOBATEIBHOCTSIMUA aHTUTEN 4esioBeka. CyIecTBYIOT 4eTbIpe OOLIMX 3Tamna T'yMaHU3aLUuu
MOHOKJIOHAJIbHOTO aHTUTeNA. YKa3aHHbIE 3Tarbl BKIOYAKOT: (1) onpeneneHue HyKJICOTHIHON U
NPEACKa3aHHOH aMMHOKHUCIOTHOW TOC/IEAOBATEIbHOCTH HCXOMHBIX BapHAOENbHBIX JTOMEHOB
JIETKUX W TSDKENbIX Lernel anTtutena, (2) qu3ailH ryMaHH3UPOBAHHOTO aHTUTEJNA WM AHTUTENA,
comepamero (pparMeHTbl aHTHTEN COOa4YbHX, T.€. MPUHUMAETCS pPELUICHHEe O TOM, KaKOW
KapKacHbI Y4acTOK aHTUTeNa OyleT MCIOJb30BaH BO BpEMsl MPOLECCa T'yMAaHU3ALUH WU
BKJIFOYEHUS] (PparMeHTOB aHTHTeN codaubuX, (3) (akTHUECKHE METOIOJIOTHH/METOIUKI
IYMaHU3ALWUU WM BKJIIOYEHUs (PparMeHTOB aHTUTeN colaubux, U (4) TpaHCPEKUUI U
SKCIPECCUI0 TyMaHu3upoBaHHOTo aHturena. Cwm., Hampumep, mateHTbl CIIIA NeNe4816567,
5807715; 5866692; u 6331415.

[0058] AHTUTEHCBSI3bIBAIOIIMI CAWT MOXKET COAepKaTh TOJHBIA BapuaOeNbHBI JTOMEH,
rHOPUAN30BAHHBIA C KOHCTAHTHBIM JJOMEHOM, WJIM TOJIbKO rurnepsapuadenbhbie yuactku (CDR)
YKa3aHHOTO BapualeNbHOTO JIOMEHA, NMPUBUTBHIE HA COOTBETCTBYIOLIME KApKACHBIE YUYACTKH.
AHTHIeHCBSI3bIBAIOIUE CANTBI MOTYT OBITh AMKOTO THMA WJIA MOTYT OBITh MOIU(HUIIMPOBAHBI
OnHOM MM OoJiee 3aMEHaMU aMUHOKHCIIOT. DTO MCKIIFOYAeT KOHCTAHTHYIO O0JIacTh B Ka4eCTBE
UMMYHOT€Ha VY 4YelOBeKa, OJHAKO COXpaHseTCs BO3MOXKHOCTb HMMYHHOIO OTBETa Ha
qy)xeponHblii BapuabenpHbli nomeH (LoBuglio, AF. ef al. (1989) «Mouse/Human Chimeric

Monoclonal Antibody In Man: Kinetics And Immune Response», Proc. Natl. Acad. Sci. (U.S.A))
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86:4220-4224). Jlpyroii moaxox COCPENOTOYEeH HE TOJIbKO Ha O0eCreYeHHH KOHCTAHTHBIX
oOJacTeil 4eIoBEYECKOro MPOUCXOXKACHUs, HO U Ha Moaudukanuu BapuabeIbHBIX IOMEHOB,
9TOOBl KaK MOXKHO Oojiee TOYHO H3MEHHTh HX Ha dejoBedeckyio (opmy. M3BecTHO, uTO
BapHuabeIbHbIE TOMEHBI TSDKEIBIX U JIETKUX LeTeil cofepkaT TP THIepBapHaOeNbHbIX Y4acTKa
(CDR), KOTOpBIE U3MEHSIOTCSI B 3aBUCHMOCTH OT PACCMAaTPHUBAEMbIX AHTUTEHOB M ONPENEISIOT
CHOCOOHOCTh K CBSI3BIBAHUIO, (DIIAHKUPOBAHHBIX UETHIpbMs KapkacHbIMH yudacTkamu (FR),
KOTOpBIE SIBJIAIOTCS OTHOCHUTENIbHO KOHCEpBATUBHBIMH Yy JAaHHOTO BHZAA U KOTOpbIE
NPEAnoIoXuTeNbHO obecnieunBaroT kapkac i CDR. Ilpu momyueHuwm aHTHTEN U3 BUAA,
OTJIMYHOTO OT Y€JIOBEKAa, MO OTHOLIEHHIO K ONPEAETIEHHOMY aHTUT€HY, BapuaOenbHble TOMEHbI
MOTYT OBITH «IpeoOpa3oBaHb WM «TYMaHM3HPOBaHbD myTeM mnpusuBku CDR, mony4deHHBIX
U3 aHTUTENl U3 BUIOB, OTJIMYHBIX OT 4YenoBeka, Ha FR, mpucyrcTByomue B aHTUTENE YETIOBEKa,
nojuiexamemM moaudukanuu. IIpuMeHeHne ynoMsHYTOrO IMOAXOAA K Pa3JHUYHbIM aHTUTENaM
6buto omucano B Sato, K. ef al. (1993) Cancer Res 53:851-856. Riechmann, L. ef al. (1988)
«Reshaping Human Antibodies for Therapy», Nature 332:323-327; Verhoeyen, M. et al. (1988)
«Reshaping Human Antibodies: Grafting An Antilysozyme Activity», Science 239:1534-1536,
Kettleborough, C. A. ef al. (1991) «Humanization Of A Mouse Monoclonal Antibody By CDR-
Grafting: The Importance Of Framework Residues On Loop Conformation», Protein
Engineering 4:773-3783; Maeda, H. ef al. (1991) «Construction Of Reshaped Human Antibodies
With HIV-Neutralizing Activity», Human Antibodies Hybridoma 2:124-134; Gorman, S. D. ef al.
(1991) «Reshaping A Therapeutic CD4 Antibody», Proc. Natl. Acad. Sci. (U.S.A.) 88:4181-
4185; Tempest, P.R. et al. (1991) «Reshaping A Human Monoclonal Antibody 1o Inhibit Human
Respiratory Syncytial Virus Infection in vivoy, Bio/Technology 9:266-271; Co, M. S. ef al.
(1991) «Humanized Antibodies For Antiviral Therapy», Proc. Natl. Acad. Sci. (U.S.A.) 88:2869-
2873, Carter, P. ef al. (1992) «Humanization Of An Anti-p185her2 Antibody For Human Cancer
Therapy», Proc. Natl. Acad. Sci. (U.S.A.) 89:4285-4289; u Co, M.S. ef al. (1992) «Chimeric
And Humanized Antibodies With Specificity For The CD33 Antigeny, J. Immunol. 148:1149-
1154, CormacHO HEKOTOpPHIM  BapHaHTAM  peaju3alid  HACTOSINEro  H300peTeHus
I'YMaHM3UPOBAHHbIE AaHTUTENA COXPAHSAIOT Bce mnocienosareabHocty CDR - (Hampumep,
I'YMaHM3MPOBAHHOE MBIIINHOE AHTHTENO, KOTOPOoe COomep:kUT Bce mecTb CDR M3 MBIINHBIX
aaruren). CorjmacHO  APYrMM — BapuUaHTaM  pealM3alil  HACTOSIIEro  H300peTeHus
Ir'YMaHM3UPOBAaHHbIE aHTUTENA conepxkar onuH win Oonee CDR (oxuH, nBa, TpH, 4eThbIpe, MATh
WIN IIECTh), OCIEAOBATENIbHOCTH KOTOPBIX OTJINYAIOTCS] B CPABHEHHU C MICXOJHBIM aHTUTEJIOM.

[0059] bein  ommcaH  psA MOJIEKYJl — «TYMaHU3UPOBAHHBIX»  AHTUTEN,  COJAEp KalLuX
AHTUI€HCBSI3bIBAIOLINNA CANT, TMOJYYEHHBIH W3 HMMMYHOTJIOOYJIMHA M3 BHIA, OTIMYHOTO OT

YeJOBeKa, BKIFOUAs XUMEpHbIE aHTHUTENA, COAeprKallue BapuaOeNbHbIH JOMEH TIPb3YHA WU
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MOIU(UIMPOBAHHBIA  BapHaOeNbHBI  JOMEH TPBI3yHa, M  CBS3aHHbIE C  HHUMH
runepsapuadensabie yaactku (CDR), ruOpuan3oBaHHbIe ¢ KOHCTAHTHBIMU IOMEHAMH YEJIOBEKa
(cm., Hanpumep, Winter ef al. (1991) «Man-made Antibodiesy, Nature 349:293-299; Lobuglio ef
al. (1989) «Mouse/Human Chimeric Monoclonal Antibody In Man: Kinetics And Immune
Response», Proc. Natl. Acad. Sci. (US.A) 86:4220-4224 (1989), Shaw et al. (1987)
«Characterization Of A Mouse/Human Chimeric Monoclonal Antibody (17-14) To A Colon
Cancer Tumor-Associated Antigen», J. Immunol. 138:4534-4538, u Brown ef al. (1987)
«Tumor-Specific Genetically FEngineered Murine/Human Chimeric Monoclonal Antibody»,
Cancer Res. 47:3577-3583). B npyrux ccbuikax omucanbl CDR rpel3yHOB, mpuBUTBIE B
NOJIEP’KUBAIOLINM  KapkacHbIi yuactok dyenoeka (FR), mepen rubpunmsanumein ¢
COOTBETCTBYIOLIUMH KOHCTAHTHBIMH JIOMEHAaMH 4ejoBeka (cM., Hanpumep, Riechmann, L. ef al.
(1988) «Reshaping Human Antibodies for Therapy», Nature 332:323-327; Verhoeyen, M. ef al.
(1988) «Reshaping Human Antibodies: Grafting An Antilysozyme Activity», Science 239:1534-
1536; u Jones et al. (1986) «Replacing The Complementarity-Determining Regions In A Human
Antibody With Those From A Mouse», Nature 321:522-525). B npyroii ccbuike onucansl CDR
I'PBI3YHOB, TOANEPKUBAEMble KapKACHBIMH Y4YaCTKaMH TIPBI3YHOB MOCIE PEKOMOWHALUH
NIOBEPXHOCTHBIX OcCTaTkoB. CM., Hampumep, MyOiMKaLuio eBpomneickoro mareHra Ne519596.
VKa3aHHbIE  (TYMaHM3HPOBAHHBIE»  MOJIEKYJbI ~ IpEeIHA3HA4YeHbl Al  MHHUMH3ALUH
HE’KEJIATEIbHOTO HMMMYHOJIOTHYECKOTO OTBETAa HAa MOJIEKYJIbI aHTHTEN TPbI3YHOB K Oeikam
YeJOBeKa, YTO OrPaHUYHBAET MPOJOJDKUTENBHOCTh M 3(PPEKTHBHOCTh TEPANEBTHYECKOTO
NPUMEHEHHs YKa3aHHBIX (PPArMEHTOB y PELUIHUEHTOB-I0AeH. Jpyrue cnocoObl ryMaHu3anuu
aHTHUTEN, KOTOPBIE TaKXKe MOTYT OBbITh HCIIOJIb30BaHbI, PacKpeiThl B Daugherty ef al. (1991)
«Polymerase Chain Reaction Facilitates The Cloning, CDR-Grafting, And Rapid Expression Of
A Murine Monoclonal Antibody Directed Against The CD18 Component Of Leukocyte
Integrinsy, Nucl. Acids Res. 19:2471-2476, u B marentax CIIIA NeNe6180377; 6054297,
5997867, u 5866692.
I Peuentopsi Fey (FeyR)
[0060] Homenb CH2 u CH3 aByX TsiKeNbIX Lienell B3auMOEHCTBYIOT ¢ 0Opa3oBaHuEM O0JIacTH
Fc, xoTtopas mpencraBnisier coOOH AOMEH, pacro3HaBaeMblil KJIETOUHBIMHU perentopamu Fc,
BKJIFOYAsi, HO HE OrpaHu4mBasch UMM, peuentopsl Fc-ramma (FcyR). B mHacrosimeit 3asBke
TepMuH «obnacte Fcy mcnonbsyercss anst onpeneneHus C-KOHIEBOH OONACTH TSHKENOW LENH
IgG. AmunokucnotHasi nocienosarenbHocTh nomeHa CH2-CH3 mpumepnoro IgGl udenoseka
npencTasisieT coO0H MOCaenoBaTENbHOCTD, puBeaeHHY0 Hinke (SEQ ID NO: 1):

231 240 250 260 270 280

APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
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290 300 310 320 330
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH ODWLNGKEYK CKVSNKALPA

340 350 360 370 380
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDIAVE

390 400 410 420 430
WESNGQPENN YKTTPPVLDS DGSEFFLYSKL TVDKSRWQOG NVESCSVMHE

440 447
ALHNHYTQKS LSLSPGX
IPOHYMEPOBAHHYIO C Hcnosb3oBaHueM uHaekca EC, kak usnoxeno B padore Kabar, rme X
npencrasisier coboit uszuH (K) wmm oTcyTcTBYeT.
[0061] AmuHoKucHOTHas nocaenoBaTenbHOCTh nomeHa CH2-CH3 npumepnoro 1gG2 yenoseka

npezacTasisieT co0oi MOCIe0BaTeIbHOCTD, puBeneHHy0 Hike (SEQ ID NO: 2):

231 240 250 260 270 280
APPVA-GPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVQENWYVD

290 300 310 320 330
GVEVHNAKTK PREEQEFNSTE RVVSVLTVVH QDWLNGKEYK CKVSNKGLPA

340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDISVE

390 400 410 420 430
WESNGQPENN YKTTPPMLDS DGSEFFLYSKL TVDKSRWQOG NVESCSVMHE

440 447
ATHNHYTQKS LSLSPGX
NPOHYMEPOBAHHYIO C Hcmoyib3oBaHHeM uHaekca EC, kak m3noskeHo B padore Kabar, rme X
npencrassier cobol uszuH (K) Ui oTCyTCTBYET.
[0062] AmuHOKHCIOTHAsE TocnenoBarenbHOCTh oMena CH2-CH3 npumepnoro IgG3 denoseka

npencTassier cobol MocaenoBaTebHOCTD, puBeaeHHy0 Hiske (SEQ ID NO: 3):

231 240 250 260 270 280
APELLGGPSV FLEFPPKPKDT LMISRTPEVT CVVVDVSHED PEVQEFKWYVD

290 300 310 320 330
GVEVHNAKTK PREEQYNSTE RVVSVLTVLH ODWLNGKEYK CKVSNKALPA

30



340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDIAVE

390 400 410 420 430
WESSGQPENN YNTTPPMLDS DGSEFFLYSKL TVDKSRWQOG NIFSCSVMHE

440 447
ATLHNRFTQKS LSLSPGX
NPOHYMEPOBAHHYIO C Hcnosnb3oBaHueM uHaekca EC, kak m3noxeno B pabore Kabar, rme X
npencrasisier coboit u3uH (K) umt oTcyTcTBYeT.
[0063] AmuHOKHCIOTHas nocnenoBarenbHOCTh oMeHa CH2-CH3 npumepnoro IgG4 denoseka

npencTasisier coboi nocaenoBaTebHOCTb, npuBeaeHHyo Hipke (SEQ ID NO: 4):

231 240 250 260 270 280
APEFLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSQED PEVQENWYVD

290 300 310 320 330
GVEVHNAKTK PREEQFNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKGLPS

340 350 360 370 380
SIEKTISKAK GQPREPQVYT LPPSQEEMTK NQVSLTCLVK GEFYPSDIAVE

390 400 410 420 430
WESNGQPENN YKTTPPVLDS DGSEFFLYSRL TVDKSRWQEG NVESCSVMHE

440 447

ATHNHYTQKS LSLSLGX

NPOHYMEPOBAHHYIO C HCmoyib3oBaHHeM uHaekca EC, kak m3noxkeno B pabore Kabar, rme X
npencrassier coboi uzuH (K) Ui oTCyTCTBYET.

[0064] B HacTosilieM OMHMCAHUM HyMepalus OCTATKOB B KOHCTAHTHOH OOJNACTH TSDKEJIOH Iernu
IgG cootsercrByer nHaekcy EC, kak uznoxeno B padore Kabat ef al., Sequences of Proteins of
Immunological Interest, 5 Ed. Public Health Service, NH1, MD (1991) («Ka6at»), moNHOCTBIO
BKJIFOUEHHO! B HACTOSIIYIO 3asBKY MOCPENCTBOM cchbUlkU. TepmuH «uHaekc EC, kak U3J103KeHO
B pabore Kabar» oTHOcHTCS K HyMmepanuwu B cooTrBercTBuu ¢ cuctemoit EC anturtena IgGl
YyenoBeKa. AMHMHOKHCIOTBI U3 BapHaOENbHBIX TOMEHOB 3PENbIX TSDKEJIBIX M JIETKUX Lenei
UMMYHOTJIOOYJIMHOB 0003HAUY€Hbl B COOTBETCTBHU C MOJIOKEHWEM aMHHOKHCIOTHI B Iernu. B
padore Kabat ef al. ommcaHbl MHOTOUMCIIEHHBIE aMHHOKHCIIOTHBIE MOCIENOBATEIBHOCTH IS

AHTUTCII, I/II[eHTI/I(bI/IL[I/IpOBaHa AMHWHOKHUCJIOTHAsA KOHCCHCYCHasl TOCIECAOBATCIBHOCTE IJIA
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KQXKIOH TMOATPYNIBl W KKAOW aMHHOKHCIOTE TIPUCBOEH HoMmep ocrtatka, u CDR
UIeHTU(QUIMPOBAHBI, Kak onpeneneHo B paborte Kabat ef al. (cnenyer monumats, uro CDRul,
onpenenennblii B padore Chothia, C. & Lesk, A. M. ((1987) «Canonical structures for the
hypervariable regions of immunoglobulinsy,. J. Mol. Biol. 196:901-917), HaunHaeTcs Ha MATh
ocratkoB panee). Cxema Hymepaunun KabOar moxer ObITh paciiupeHa Ha AaHTUTENA, HE
BKJIFOUEHHBIE B €ro COOPHMK, IyT€M COTIOCTABIIEHHs PACCMATPUBAEMOrO aHTHUTENA C OAHOH U3
KOHCEHCYCHBIX TmocienoBarenbHocTed B Kabar mO OTHOmEHHIO K KOHCEPBATHBHBIM
AMHHOKHUCIIOTaM. DTOT CIOCOO NMPHUCBOEHHSI HOMEPOB OCTATKOB CTaJ CTAaHAAPTHBIM B JaHHOU
00JJacT TEXHUKH U TO3BOJISIET JIETKO WACHTU(PHUIMPOBATH AMUHOKHCIIOTBHI B 3KBHUBAJEHTHBIX
MOJIOXKEHUAX B Pa3sHBbIX aHTUTENAaX, BKJIIOYAas XUMEPHblE WJIM I'YMaHU3MPOBAHHBIE BapUAHTHI.
Hanpumep, amMuHOKMCIOTa B MOJOkKEHUU S50 JIETKOW LENU aHTUTENA 4YEeJOBEKA 3aHUMAeT
NIOJIOXKEHHNE, 3KBUBAJIEHTHOE TAKOBOMY MAJIsI aMHHOKUCIIOTHI B MOJIOkeHHMHM S50 Jerkoil uemu
MBILIMHOTO aHTUTEIA.

[0065] ITonumopdu3mMbl HAOMIOAANIN B psiie PA3IMYHBIX MOJOKEHHI B KOHCTAHTHBIX O0JAaCTSIX
antuTena (Hanpumep, B mosoxkenusix CHI1, Bxirodas, HO He OrpaHUYMBASCH UMH, MOJIOKEHUSI
192, 193 u 214, B nonoxxenusx Fc, BkiItoydas, HO He OrpaHUYMBAsACh UMHU, NOJIOKkeHUst 270, 272,
312, 315, 356 u 358, B cootBercTBUM ¢ cucremoii Hymepauuu EC, m3noxkenHoi B Kabar), u,
COOTBETCTBEHHO, MOTYT CYIIECTBOBaTb HEOONbIINE pa3Iu4usg MEKAY NPeNCTaBICHHON
MOCJIEIOBATEIBHOCTBIO M MOCJIEAOBATEIbHOCTSIMH, U3BECTHBIMU U3 MPEIIIECTBYIOLIErO YPOBHS
TEXHUKUA. XOpOWIO H3BECTHBI MOJUMOPQHBIE (GOPMBI HWMMYHOIJIOOYJIMHOB uYejloBeKa. B
HacTosiee Bpemsi u3BectHO 18 GM-amnorunos: Glm (1, 2, 3, 17) wm Glm (a, x, f, z), G2Zm
(23) mm G2m (n), G3m (5, 6, 10, 11, 13, 14, 15, 16, 21, 24, 26, 27, 28) wu G3m (b1, c3, b3, b0,
b3, b4, s, t, gl, ¢5, u, v, g5) (Lefranc, et al., «The Human 1gG Subclasses: Molecular Analysis Of
Structure, Function And Regulation». Pergamon, Oxford, pp. 43-78 (1990); Lefranc, G. et al.,
1979, Hum. Genet.: 50

2

199-211). CornacHO HacrosieMy HU300pPETEHHI0 KOHKPETHO
NPEAYCMOTPEHO, YTO AHTUTENA COTJIACHO HACTOSIEMY HM300pPETEeHUI0 MOTYT BKJFOUYAThH JIFOOOH
JIOTUN, W30AJUIOTHI WIM TaIIOTHUN JIEOOOro reHa HUMMYHOIJIOOYJIMHA W HE OrpaHHYeHbI
AJIOTUIIOM, HW30QJUIOTHIIOM WJIM TaIUIOTHUIIOM TOCIENOBATEIbHOCTEH, OOECIIEYeHHBIX B
HacToseM aokymeHTe. IIoMuMO 3TOro B HEKOTOpBIX cHucTeMax skcrnpeccuu C-KOHLEBON
OCTaTOK aMHUHOKHCIIOTHI (BBIIENEeHHBIH XUpHBIM mpudTom) nomena CH3 moxer ObITh yaaneH
nocne tpaHcisiun. CoorBercrBeHHO, C-KkoHIEeBol ocratok nomeHa CH3 mpencramisier coboit
HeoOs3aTeNIbHBI  OCTATOK aMHUHOKHCIOTHI B PD-1-CBS3BIBAIOIINX MOJIEKYJaX COTJIACHO
HacTosimeMy n300peTeHno. B obnacte HacTosimero n300peTeHns: KOHKPETHO BKJIFOYeHb! PD-1-

CBSI3bIBAIOIIME MOJeKysbl, JumeHHble C-koHueBoro ocratka pomena CH3. B obmactb
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HACTOSIIEr0o HM300pPETeHHs] TakKe KOHKPETHO BKJIIOUEHbI KOHCTPYKUUH, conepxamue C-
KOHIIEBOH OCTAaTOK Ju3nuHa fomMeHa CH3.

[0066] AkTuBHpYIOLIHE ¥ MHTUOWPYIOIINE CHUTHAJBI MEPENAOTCs MOCPEACTBOM JIUTHPOBAHHS
obmactu Fc ¢ xuerounbim penentopom Fc-ramma (FcyR). CnocoOHOCTE yKa3zaHHOTO
JUTUPOBAHMS OCYILIECTBISITH AMAMETPAJIbHO IPOTHBOIOJIOKHBIE (PYHKIMH 0OyCIOBIeHA
CTPYKTYPHBIMM pasiauuusMu Mexay pasnuuHbiMu  FcyR. JIBa pasnuyHbIX JAOMEHa B
LUTOIJIA3MAaTUYECKUX CUTHAJIbHBIX JOMEHAX PELENTOpa, Ha3blBAEMbIX MMMYHOPELENTOPHBIMU
TUPO3UHOBBIMH akTUBUPYOUMMHA MoTHBaMH (ITAM) U MIMMYHOPELENTOPHBIMUA TUPO3UHOBBIMH
uHruoupyromumMu Motusamu (ITIM), sSBisAIOTCS NPUYMHON pa3auyHBIX OTBETOB. lIpuBieueHue
Pa3NUYHBIX LUTOIIA3MATUYECKUX (PEPMEHTOB K 3THM CTPYKTypam OOYCIIaBIMBAET Pe3yJbTaT
onocpenyembix FcyR knerounbsix oreeroB. ITAM-conepskamue komrmuiekcbl FcyR BrimodaroT
FcyRI, FcyRIIA, FcyRIIIA, Torma kxak ITIM-copepxkaiine KOMIUIEKCHI BKJIFOYAIOT TOJIBKO
FcyRIIB. Hetitpodunsl udenoBeka skcrnpeccupyror ren FcyRIIA. Knacrepusamums FcyRITA
NOCPEACTBOM MMMYHHBIX KOMIUIEKCOB WM CHELH(DUYHON CIIUBKH AHTUTEN CIYKUT s
arperaunu ITAM BmecTe ¢ peLenTop-acCOLMUPOBAHHBIME KHHA3aMH, KOTOPBIE CIIOCOOCTBYIOT
dochopumposanuo ITAM. Dochopunuposanue ITAM cinyKUT MECTOM CTHIKOBKH Uit Syk-
KWHA3bl, aKTUBALMS KOTOPOH NMPHBOAUT K AaKTHBALMH IOCIEAYIOIIUX CyOCTpaToB (Hampumep,
PI5K). Knerounasi akTuBalusi MPUBOAMT K BBICBOOOKACHUIO MPOBOCHAIUTEIBHBIX MEIHATOPOB.
I'en FcyRIIB skcnpeccupyercss B B-mumdonurax; BHeknerounbiii nomeH FcyRIIB Ha 96%
unentudeH FCyRIIA u cBsizbiBaetcs ¢ komruiekcamu IgG aHanorudabiM oOpaszoM. [Ipucyrcraue
ITIM B uutomnazmarnyeckom nomeHe FcyRIIB onpenensier naHHBI MHTHOUPYIOLIUI MOIKIIACC
FcyR. HenaBHo Obuia ycTaHOBJIEHa MOJIEKYJSIPHAsSE OCHOBAa Takoro WHruOupoBanus. I[lpu
cOoBMeCTHOM JurupoBanun ¢ akrusupyroomum FcyR  ITIM B FcyRIIB  cranoBuTCs
dochopunmpoanseiM U npuTsruBaet noMeH SH2 unosutonmnonudocdar-5'-pocharaser (SHIP),
KOTOpBIH ruapoim3yer (HOCPOUHO3UTHBIE MECCHHIDKEPBI, KOTOpPbIe BBICBOOOKIAIOTCS B
pesyJapTaTe akTHUBAaLlUU THPO3MHKMHA3bl, omnocpenyemoit ITAM-conepxkamum FcyR, uyro
BIOCJIENICTBMH BeJleT K MPeNoTBPaIleHHI0 NPUTOKa BHyTpHKIeTouHoro Ca>*. CooTBETCTBEHHO,
cmuBka FcyRIIB ocnabnsier aktuBmpyrommii oTBeT Ha Jmrupoanue FcyR um uHrubupyer
KJIETOYHYI0 BOCHPHMMYMBOCTb. Kak ciencrsue, npenoTBpallaeTcsi akKkTUBAaLUs B-KIETOK,
nponmdeparus B-k1eTok u ceKkpenuns aHTUTeEI.

III bucneuunjpuyeckpie aHTUTENA, MOJHCIeNH(PUYHBIE AUATEIA U AHATeIa DART®
[0067] CriocoOHOCTh aHTHUTENA CBSI3bIBATHCS C SMHUTONOM AHTHIE€HA 3aBHCHUT OT MPHUCYTCTBUS U
aMUHOKHCJIOTHOU MOCJIeN0BaTeNIbHOCTH 10MeHOB VL u VH anTuTena. B3aumonencTsue nerkou
LENN aHTUTENA U TSKEJION LeNU aHTUTENA, U, B YaCTHOCTH, B3aUMOAENCTBUE UX NTOMEHOB VL u

VH o0pa3yer oauH U3 IBYX CalTOB CBSI3bIBAHUS SMUTOIOB MPHUPOAHOTO aHTUTeNa. llpuponnsie
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aHTHUTENa CIIOCOOHBI CBS3BIBATHCSI TOJBKO C OJHUM BHIAOM SIUTONOB (T. €, OHHU
MOHOCTIELU(UYHBI), HECMOTPSI Ha TO, YTO OHH MOTYT CBSI3bIBATHCA C HECKOJBKUMH KOMHSIMH
YKa3aHHOTO BU/A 3MHTOMA (T. €. MPOSBISIIOT OMBAJICHTHOCTD WJIN TOJIMBAJIEHTHOCTD ).

[0068] Cesi3piBarome IOMEHBI COTJIACHO HACTOSILIEMY HM300pPETEHUIO CBSI3BIBAIOTCS  C
SMUTOINAMH «MUMMYHOCTIELU(UYHBIM» 00pa3oM. B HacTosiied 3asBKe aHTHTENO, JUATENIO HIIH
Apyrasi CBA3BIBAIOINAS SITUTOI MOJIEKYJIA, KaK MOJIAraroT, KUMMYHOCTIELU(PUIHOY» CBS3BIBAETCS C
0o0JIacThIO PYroil MOJIEKYJbl (T.€., SMHUTONOM), €ClId OHA PearnpyeT WIJIM CBS3BIBACTCS dHallle,
ObicTpee, ¢ Ooublied MPOAODKUTENBHOCTBIO /MM ¢ Oonbiell ah@UHHOCTBIO € JAaHHBIM
SMUTONOM TI0 CPAaBHEHUIO C JPYTUMH OSOHUTONAaMH. Hampumep, aHTUTENO, KOTOpPOe
UMMYHOCIIEITU(UYHO CBSI3bIBAETCSI C BUPYCHBIM S3IIUTOINOM, TNPEACTABIAET COOONW aHTHUTENO,
KOTOPOE CBSI3bIBAETCS C JAHHBIM BUPYCHBIM 3MUTONOM C Ooublueii adh(UHHOCTBIO, aBUIHOCTBIO,
Oonee gnerko wwumu C  Oonbliel  MPOAOJDKUTEIBHOCTBIO, [0 CPAaBHEHHIO C  €ro
UMMYHOCTIELI(DUYHBIM CBSA3bIBAHUEM C JPYTUMH BHPYCHBIMH SIHMTONAMH WM HEBHPYCHBIMH
snuronamu. Taxoke clieflyeT IOHUMAaTh, IPOUYUTAB 3TO OIPENENICHUE, YTO, HAIPUMeEp, aHTUTEJIO
(unu (pparMeHT WM SIUTOI), KOTOPOe MMMYHOCHEIM(UYHO CBS3bIBAETCS C MEPBON MHIICHBIO,
MOXET, HO HeOoO0s3aTeNbHO, CHeLU(pUYHO WIM HPEANOYTHTENIBHO CBSI3bIBATBCS CO BTOPOM
muIeHb0. COOTBETCTBEHHO, «MMMYHHOCHELM(HYHOE CBS3bIBAHHE» HEO0O0sA3aTeNbHO Tpedyer
(XOT M MOKeT BKJIIOYATh €ro) HCKIIYUTENbHOTO CBs3bIBaHMs. Kak mpaBmwio, HO
HeoO0s13aTeNIbHO, CChIIKA HA CBS3BIBAHHME O3HAYAET «Crelnu(puIHOe» CBs3biBaHHe. CUNUTAETCS, UTO
JIBE MOJIEKYJIbI CIIOCOOHBI CBSI3BIBATHCS IPYT € APYroM «pusnocneunupuaHbIM» 00pa3oM, eCiu
TAKOE CBSI3BIBAHHE MPOSBISIET CIEUPHYHOCTD, C KOTOPOH PeLieNTOPbI CBSA3BIBAIOTCS CO CBOUMH
COOTBETCTBYIOLIUMH JIUTAHIAMH.

[0069] ®YHKIMOHANBHOCTD ~ AHTHTEN  MOXKET ObIThb  MOBBINIEHA TyTeM  MOJYYECHHUS
MOJIUCTIEHU(PUUHBIX MOJIEKYJl HA OCHOBE aHTHTEJ, KOTOPbIE MOTYT OJJHOBPEMEHHO CBSI3BIBATHCS C
IBYMSI OTAENbHBIMUA U Pa3HbIMH aHTUT€HAMU (WM PA3JIMYHBIMH 3TIHTOTIAMH OJJHOTO M TOTO XKe
AHTHUIeHA) WK TIyTEeM TMOJIYYeHHUST MOJIEKYJIbI HA OCHOBE aHTHTENA, UMEIoLIero 0oJiee BBICOKYIO
BAJICHTHOCTH (T. €. OoJiee ABYX CAMTOB CBS3BIBAHMS) B OTHOLIEHWH OJHOTO M TOTO K€ 3IHTOIA
W/WJTN aHTUTEHA.

[0070] Anst Toro 4toObl 00eceYnTh MOJIEKYJIbI, obnanaromue OONbIIUMU (PYHKIIMOHATBHBIMHE
BO3MOJKHOCTSIMH, 4Y€M TPHUPOJHBIC aHTHTENA, ObUT pa3padoTaH IMUPOKUI crHeKkTp (opMaToB
peKOMOMHAHTHBIX Oucnenuduueckpix antuten (cm., Hampumep, PCT mnybmmkaumun WO
2008/003116, WO 2009/132876, WO 2008/003103, WO 2007/146968, WO 2009/018386, WO
2012/009544, WO 2013/070565), B OONBIIMHCTBE W3 KOTOPBIX HCIOJB3YIOT JIMHKEPHBIE
nenTuabl, 4YToObl THOPWUAM30BATH AOMOJHHUTENBHBIH  SMUTOICBS3BIBAIOIIUN  (pparMeHT

(manpumep, scFv, VL, VH u T. 1.) ¢ uim B npenenax ueHtpaiabHOU yactu antutena (IgA, IgD,
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IgE, IgG wmmm IgM) mnm ruOpunu3oBaTh HECKOJBKO ()ParMEHTOB, CBSI3BIBAIOLIMX SIIUTOI
(marmmpumep, nBa ¢parmenta Fab wmmm scFv). B anprepHaTuBHBIX (opMaTax HCHOIB3YIOT
JMHKEPHbBIE NMENTH/BI ISl THOpUAN3anuy (pparMeHTa, CBA3BIBAIOIIErO SMUTON (Hanpumep, scFv,
VL, VH u T. 1.), c nToMeHoM numepu3anuy, Takum kak nomeH CH2-CH3, win anbTepHaTHBHBIMU
nomunentuaamMu (WO 2005/070966, WO 2006/107786A WO 2006/107617A, WO
2007/046893). Kak npaBuio, yHOMSIHYTbIE TOAXOMbI BKIIOYAIOT KOMIPOMHCCHBIE BapUAHTHI U
npuemiemMble Bapuantbl. Hanpumep, B PCT nybnukanusx WO 2013/174873, WO 2011/133886
u WO 2010/136172 packpsITO, YTO HCIOJB30BAHUE JHHKEPOB MOXKET BbI3BaTh MPOOJIEMBI B
TEPaNeBTUYECKUX YCIOBUAX, U ONMHCAHO TpUCHENU(UIHOE aHTUTENO, B KOTOpoM noMeHbl CL u
CHI nepeaBuHyTHI C UX COOTBETCTBYIOLINX PUPOAHBIX MOJNOXKEHUH, a Takxke nomensl VL u VH
Oobun  pusepcuduuupoBanel (WO 2008/027236, WO 2010/108127), uroObl mnpupaTe UM
CIOCOOHOCTD CBSI3BIBATBHCA Oosiee 4eM C OAHMM aHTHreHoM. COOTBETCTBEHHO, B MOJIEKYJIAX,
PaCKpBITBIX B YKa3aHHBIX JOKYMEHTaX, CHELU(HYHOCTh CBS3bIBAHMS H3MEHEHA B IIOJIb3Y
CIIOCOOHOCTH CBSI3BIBATHCS C JOMOJHUTENBbHBIMUA BUAaMu aHTurenos. B PCT nyOnukauusx WO
2013/163427 u WO 2013/119903 packpeiTel Moaudukauun aomeHa CH2 pmist BKIFOUYEHUS
anayKTa ruOpuaHOro Gernka, CoAepIKalero CBs3bIBAIOLINN JOMeH. B ToKkyMeHTe OTMEUeHO, 4To
nomeH CH2, BeposiTHO, wurpaer JuIlb MHUHMMAJBbHYIO pOJIb B KaueCTBE IOCPEAHUKA
s¢pdexroproit pyukmuu. B PCT nybnmkaumsx WO 2010/028797, WO0O2010028796 u WO
2010/028795 packpbITbl peKOMOMHAHTHBIE aHTHTENA, OONacTH FC KOTOpBIX ObUIM 3aMEHEHBI
JOTOJNHUTENbHBIMU ToMeHaMu VL 1 VH Tak, 4ToOBI MONYYHTh TPEXBAJIEHTHBIE CBS3BIBAIOIIHE
mosiekyiabl. B PCT nybmmkaumsx WO 2003/025018 u  WO2003012069  packpbIThl
peKOMOMHAHTHBIE JaMaTesa, OTHEJbHbIE ILEeMH KOTOpbIX coaepxkar nomeHsl scFv. B PCT
nyonmukaun WO 2013/006544  packpbIThl TOJMBAJICHTHbIE MOJeKysnbl Fab, kotopble
CHHTE3HPYIOT KakK OJHY TOJHICNTHAHYI0 LEenb W 3aTeéM TOJABEPrarT MpPOTEOJU3y C
o0pa3oBaHHEM TeTepoOIUMEpPHBIX CTPYKTYp. COOTBETCTBEHHO, B MOJIEKYJIaX, PACKPBITHIX B
YKa3aHHBIX JOKYMEHTaX, BCE€ WJIH HEKOTOpble (DYHKIHMOHAJIBHBIE BO3MOXXHOCTH BBICTYIATh
nocpeaHukamMu 3¢pdexTopHoit PyHKIMM H3MEHEHbI B TOJB3y CIIOCOOHOCTU CBS3BIBATHCS C
nonojHUTeTbHbIMU BupamMu aHTtureHoB. B PCT mnyOmukammsix WO 2014/022540, WO
2013/003652, WO 2012/162583, WO 2012/156430, WO 2011/086091, WO 2008/024188, WO
2007/024715, WO 2007/075270, WO 1998/002463, WO 1992/022583 u WO 1991/003493
pPacKpeITbIl  cocoObl  NOOABJIEHUS]  JOTIOJIHUTENBHBIX  CBSI3BIBAIOIIMX ~ JOMEHOB  WJIH
(YHKLMOHATBHBIX TPYIIT K aHTUTENy WM YacTHU aHTUTeNa (Harmpumep, NoOaBJIeHHE nuarena K
JIETKON 1lenM aHTUTeNa Win NoOaBleHHe NOMOJHUTENbHBIX nomMeHoB VL m VH k jerkum u
TSDKENIBIM LIETMSIM  aHTUTENa, WM JOOaBJIGHHE TeTePOJIOTHYHOrO THOpHIHOTO Oenka, WIN

CBSI3bIBAHME HECKOJBbKUX noMeHOB Fab npyr ¢ apyrom). CoOOTBETCTBEHHO, B MOJIEKYJIAX,
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PAaCKPBITBIX B YKa3aHHBIX JOKYMEHTaX, HATHBHAs CTPYKTypa aHTUTEN H3MEHEHAa B TOJB3Y
CHIOCOOHOCTH CBSI3BIBATHCS C JOTIOJHUTEIBHBIMU BUAAMH aHTHT€HOB.

[0071] B nmanHOW OONAaCTH TEXHUKH TaKXKe YIOMSHYTAa BO3MOXHOCTb IIOJyYEHUS JHATE],
KOTOPBIE OTIMYAOTCS OT YKA3aHHBIX MPUPOIHBIX AaHTUTEN CBOEH CIIOCOOHOCTBIO CBSI3bIBATHCS C
IBYMSI MUIM OOJiee Pa3IMYHBIMH BHIAMH SIHTOINOB (T.€. MPOSBISAIOT OUCHENM(PHIECKOCTh WUIIH
MOJMCTIEU(UIHOCT, B JOTIOJHEHWEe K OWBAJEHTHOW WM TOJUBAJICHTHOW Qopme) (cMm,
Hanpumep, Holliger er al. (1993) « Diabodies’: Small Bivalent And Bispecific Antibody
Fragmentsy, Proc. Natl. Acad. Sci. (U.S.A.) 90:6444-6448; US 2004/0058400 (Hollinger ef al.);
US 2004/0220388/WO 02/02781 (Mertens ef al.);, Alt et al. (1999) FEBS Lett. 454(1-2):90-94;
Lu, D. et al. (2005) «A Fully Human Recombinant 1gG-Like Bispecific Antibody To Both The
Epidermal Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For
Enhanced Antitumor Activity», J. Biol. Chem. 280(20):19665-19672; WO 02/02781 (Mertens et
al.); Olafsen, T. et al. (2004) «Covalent Disulfide-Linked Anti-CEA Diabody Allows Site-Specific
Conjugation And Radiolabeling For Tumor Targeting Applications», Protein Eng. Des. Sel.
17(1):21-27; Wu, A. ef al. (2001) «Multimerization Of A Chimeric Anti-CD20 Single Chain Fy-
Iv Fusion Protein Is Mediated Through Variable Domain Exchange», Protein Engineering
14(2):1025-1033; Asano et al. (2004) «A Diabody For Cancer Immunotherapy And Its
Functional Enhancement By Fusion Of Human Fc Domainy», Abstract 3P-683, J. Biochem.
76(8):992; Takemura, S. et al. (2000) «Construction Of A Diabody (Small Recombinant
Bispecific Antibody) Using A Refolding System», Protein Eng. 13(8):583-588; Baeuerle, P.A. ef
al. (2009) «Bispecific 1-Cell Engaging Antibodies For Cancer Therapy», Cancer Res.
69(12):4941-4944).

[0072] [lu3alin nuaTen OCHOBAaH Ha TMOJYYEHHH MPOM3BOAHOTO AHTUTENA, W3BECTHOTO Kak
onHouemnoyeuHeli (parmMeHt BapuabenpHbIX noMeHOB (scFv). Ilomxomsimue MOJeKysbl
MOJIYYAIOT MyTEM CBSI3bIBAHUSI BapHUaOEIbHBIX JOMEHOB JIETKOH LEMH /WM TSKENOW LEenH C
UCTIOJIb30BAHUEM KOPOTKOro coemuusitomero nentuna. B pabore Bird ef al. (1988) («Single-
Chain Antigen-Binding Proteins», Science 242:423-426) onmcaH TpUMEp COCTUHSIOIINX
NEeNTHUIOB, KOTOpPble OOPa3yIOT MOCTHK JUIMHOW MPHUONU3UTENBbHO 3,5 HM MeXAy KapOOKcH-
KOHIIOM OJIHOTO BapuabeIpbHOro JOMEHa M aMHUHO-KOHLIOM APYroro BapuabeIbHOro IOMEHa.
Brimm pa3paboTaHbl U HCIIOIB30BAHBI IMHKEPBI, UIMEIOIINE APYTHEe rnocnenoBatesnbHocTy (Bird ef
al. (1988) «Single-Chain Antigen-Binding Proteins», Science 242:423-426). B cBoro ouepens,
JMHKEPBI MOTYT OBITh MOAMGPHUIIUPOBAHBI U IPUAAHUS UM JOTOJHUTEIBHBIX (PYHKIUH, TAKUX
KaK MPUKPETUIEHHE JICKApPCTBEHHBIX MPENapaToB WM MPUKPEIUICHHE K TBEPABIM MOJIIOKKAM.
OnHouenoveyHble BAPHAHTBI MOTYT OBITh MOJYY€Hbl PEKOMOMHAHTHBIMU I CUHTETUYECKHUMHU

cnocodamu. s monyderus SCFV CHHTETHYECKMM CHOCOOOM MOJKET OBITh HCIIOJIB30BaH

36



aBTOMATU3UPOBAaHHBIN cuHTe3aTop. [l momyueHust scFv  pekOMOMHAHTHBIMH CIIOCOOAMHU
MOJXOAALIAs TUIA3MHUZA, COEpIKaIlasl MOJUHYKIEOTH, KOTOPBIi koaupyer scFv, MoxkeT ObITh
BBEJCHA B IMOIXOMSAIIYIO KJIETKY-XO35MHA, HANpHMEpP, SYKAPHOTHUYECKYIO KJIETKY, HaIpuMep,
KJIETKH JPOXCOKEH, PACTeHWH, HACEKOMBIX WJIM MIIEKOTUTAIOIINX, WM MPOKAPUOTUYECKYIO
KJIEeTKy, Takyio kak kierka E. coli. [lonmHykieoTHapl, KOTOpble KOAUPYIOT MPEACTABISOIINE
uHTepec scFv, MOryT ObITh MOJYyYEHBI C TMOMOIIBK CTAHNAPTHBIX MAHHUIYJSLUH, TaKHUX Kak
JUTUPOBaHKUE NMOJUHYKIEOTUAOB. ITonmydeHHbll sSCFv MOkeT ObITh BBIZENIEH C MCIIOJIBb30BAHHEM
CTaHIAPTHBIX CIOCOOOB OYMCTKU O€JIKa, U3BECTHBIX B JAHHOH 00JIACTH TEXHUKH.

[0073] OGecnieuenue HEMOHOCTIEU(UIHBIX uartent NPEACTABIIAET 3HAYUTEJIbHOE
NPEUMYIIECTBO TI0 CpPAaBHEHUIO C AaHTUTENAaMH{, BKJFOYas, HO HE OrPAaHUYUBASCh UM,
CIOCOOHOCTh KOJIUTUPOBATh U KOJIOKAJINW30BaTh KIIETKH, KOTOPBIE 3KCIIPECCUPYIOT pa3UyHbIE
snutonel.  COOTBETCTBEHHO, Oucrneuupuyeckble aMaTeNla HMEIOT I[IHPOKOE IPUMEHEHUE,
BKJIIOYAsl TEPalMi0 M HMMYHOIMArHOCTHKY. bucnenmduueckocts obecnednBaer OONBIIYIO
ruOKOCTh B pa3paboTke M MoAM(UKALMU OHATeN JUIS PAa3JIMYHBIX BAPHAHTOB NPUMEHEHHS,
oOecrieunBasi MOBBIIEHHYIO aBUAHOCTb B OTHOLIEHUH MYJIBTHMEPHBIX AHTUI'€HOB, CIIMBAHUE
Pa3NUYHBIX AHTUT€HOB U HANPAaBJIEHHOE HALlEIMBaHHE HA KOHKPETHbIE TUIBI KJIETOK, KOTOPOE
OCHOBAaHO Ha MPHCYTCTBUM OOOMX AaHTHI'€HOB-MHINEHEH. BcnencrBue CBOeH NOBBIIEHHOM
BAJIEHTHOCTH, HU3KMX CKOpOCTeHl JAuCCOIMAlMM M OBICTPOrO KJIMPEHCA W3 CHCTEMBI
KpoBooOpateHus (A1 auates HeOOJBIIOro pasMepa Okojo wiu MeHee ~50 k/la), MOJEKyJIbI
JuaTe, U3BECTHBIE B TAHHOH 00JIaCTH TEXHUKH, TAK)Ke HALUIM 0CO00e MpUMEHEeHHe B 00JIacTu
Busyanmsanuu onyxounei (Fitzgerald ef al. (1997) «Improved Tumour Targeting By Disulphide
Stabilized Diabodies Expressed In Pichia pastoris», Protein Eng. 10:1221).

[0074] bucneungpuveckoCcTh AMATEN JIeTJIa B OCHOBY HX NPUMEHEHHUs MJIsl KOJUTHPOBAHHS
PA3JIUYHBIX KJIETOK, HAIPUMEP, CLIUBKH LUTOTOKCUYECKHUX T-KJIETOK C OMyXOJIEBBIMU KJIETKAMH
(Staerz et al. (1985) «Hybrid Antibodies Can Target Sites For Attack By T Cells», Nature
314:628-631, u Holliger ef al. (1996) «Specific Killing Of Lymphoma Cells By Cytotoxic T-Cells
Mediated By A Bispecific Diabody», Protein Eng. 9:299-305; Marvin et al. (2005) «Recombinant
Approaches To 1gG-Like Bispecific Antibodies», Acta Pharmacol. Sin. 26:649-658). B npyrom
BapHUaHTe, WM JOTOJHUTENIbHO, Oucnenn(puyeckple nuareiia MOTyT OBbITh HCIIOJIB30BAHBI IS
KOJINTHPOBAHUSI PELENTOPOB HAa IMOBEPXHOCTH PA3JIMYHBIX KIETOK HJIM Ha OJHOW KIIETKE.
KonurupoBaHue pasMYHBIX KIETOK W/WIM PELENTOPOB MOXHO NPHUMEHSTh JJIST MOIYJISLIHH
s¢dexkTopHbIX (PYHKIUN WWIH TMepenadyd CHTHAJOB C Y4aCTHEM HWMMYHHBIX KJIETOK.
IMonucnenuduyunbie MoJIeKyNbl (Hampumep, OucnenupuyecKbie AuaTeia), CONepKalue CalThl
CBSI3BIBAHMS SITUTOIOB, MOTYT OBbITh HAINPaBJIEHbl HA MOBEPXHOCTHYIO JETEPMUHAHTY JIOOOM

UMMYHHOH KJIeTKH, Takyto kak B7-H3 (CD276), B7-H4 (VTCNI1), BTLA (CD272), CD3, CDS8,
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CD16, CD27, CD32, CD40, CD40L, CD47, CD64, CD70 (CD27L), CD80 (B7-1), CD86 (B7-
2), CD9% (KLRD1), CD137 (4-1BB), CD137L (4-1BBL), CD226, CTLA-4 (CD152), ranextus-
9, GITR, GITRL, HHLA2, ICOS (CD278), ICOSL (CD275), peuentop akTUBALMH KJIETOK-
kusuepoB (KIR), LAG-3 (CD223), LIGHT (TNFSF14, CD258), 'KI'C knacca I umm I, NKG2a,
NKG2d, 0X40 (CD134), OX40L (CD134L), PDIH, PD-1 (CD279), PD-L1 (B7-H1, CD274),
PD-L2 (B7-CD, CD273), PVR (NECLS, CD155), SIRPa, TCR, TIGIT, TIM-3 (HAVCR2),
w/unmn VISTA (PD-1H), xoTtopsle 3xcnipeccupyroTcss Ha T-numdouunTax, NPUPOIHBIX KIETKAX-
kierkax (NK), aHTUreHIpe3eHTUPYIOMUX KIETKaX WM APYTMX MOHOHYKJIEAPHBIX KieTKax. B
YaCTHOCTH, CAlThI CBSI3bIBAHUS STIUTOTIOB, HAIIPABJIEHHbIE HA PELIENTOP KJIETOYHOI MOBEPXHOCTU
(wnu ero nUraHn), KOTOPBIA Yy4acTBYET B PEryJMPOBAHWU KOHTPOJBHOM TOYKH HMMYHHOTO
OTBETa, MOXXHO MPHUMEHATb Ui MOJydeHHs Oucnenuuyeckplx HWIH IMOJIUCTEUPUIHBIX
CBSI3BIBAIOIIMX ~ MOJIEKYJI, KOTOpPbI€  BBICTYNAIOT  AHTArOHHCTAMH MM OJIOKHPYIOT
MHrUOUPYIOMIYIO Mepeiadyy CHUTHAJIOB MOJIEKYJaMHU KOHTPOJIBHOM TOYKM MMMYHHOTO OTBETa H
TE€M CaMbIM CTUMYJHUPYIOT, AKTUBUPYIOT WIM YCHJIMBAIOT HMMMYHHbIE OTBETBHI Y CyOBEKTa.
Mounexysibl, y4aCTBYIOLINE B PETYIMPOBAHMM MMMYHHBIX KOHTPOJIBHBIX TOYEK, BKJIIOYAIOT, HO
He orpaHuuuBarotcs umu, B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70, CD80, CD86,
CD9%, CD137, CDI137L, CD226, CTLA-4, ranextun-9, GITR, GITRL, HHLA2, ICOS, ICOSL,
KIR, LAG-3, LIGHT, I'KI'C xnacca I unu II, NKG2a, NKG2d, 0X40, OX40L, PD1H, PD-1,
PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 w/unu VISTA.

[0075] OnHako BBILIEYTIOMSIHYTbIE MPEUMYINECTBA COMPSDKEHbI CO 3HAUUTENbHBIMU 3aTpaTaMu.
Jns oOpa3oBaHMs YKa3aHHBIX HEMOHOCHEIM(UYHBIX IUaTesl HeoOXoauMa ycreurHas cOopka
IBYX wiu Oojiee OTHENBHBIX M PA3JIMYHBIX MOJUNENTUAOB (T. € YKa3aHHBIA MPOLECC
oOpazoBanusi TpeOyer, 4roObl nuarena ObuM OOpa30BaHBI MyTEM TIE€TEPOAUMEPHU3ALUN
pPAa3NIUYHBIX THIIOB TOJMIENTHAHBIX Lenei). IToT (akT OTIMYaeTcss OT CHTYaluH ¢
MOHOCTIEHN(UYHBIMH TUATEJIAMHU, KOTOPbIe 00Pa3yIOTCs MyTEM TOMOIMMEPHU3ALMH UACHTUYHBIX
MOJIUTENITUAHBIX Lenei. [ToCKONbKY 1Mo MEHbIIeH Mepe 1Ba Pa3JIMUHBIX MOJUINENTUAA (T. €. 1Be
MOJIMMIENTUAHBIE ~ MOJIEKYJIBI)  JOJUKHBI ~ ObITb  oOecmeueHbl  aisi  0OpasoBaHUs
HEMOHOCTIELIU(MYHOrO JHaTeNla W TOCKOJbKY TOMOIMMEPH3AalHs TaKUX MOJUIENTHAOB
NPUBOJUT K MOJIy4eHHIO0 HeakTuBHBIX MoJiekyn (Takemura, S. ef al. (2000) «Construction Of A
Diabody (Small Recombinant Bispecific Antibody) Using A Refolding System», Protein Eng.
13(8):583-588), mony4eHne yka3aHHBIX MOJUMENTUAOB JOJDKHO OBbITH BBIMOJHEHO TaK, YTOOBI
NPEAOTBPATUTh KOBAJICHTHOE CBSI3bIBAHUE MEKAY TOJHUIIENTHIAMH OJHOTO M TOrO e Tuna (T. €.,
9yTo0BI MpenoTBpatuTh romogumepusammio) (Takemura, S. ef al. (2000) «Construction Of A
Diabody (Small Recombinant Bispecific Antibody) Using A Refolding System», Protein Eng.

13(8):583-588). B 310ii cBS3M B MaHHOI OONACTH TEXHUKH OBUIO MPEIIOKEHO HEKOBAJEHTHOE
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COeIMHEHNe Takux nojunentunos (cMm., Hanpumep, Olafsen ef al. (2004) «Covalent Disulfide-
Linked Anti-CEA Diabody Allows Site-Specific Conjugation And Radiolabeling For Tumor
Targeting Applications», Prot. Engr. Des. Sel. 17:21-27; Asano et al. (2004) «4 Diabody For
Cancer Immunotherapy And Its Functional Enhancement By Fusion Of Human Fc Domainy,
Abstract 3P-683, J. Biochem. 76(8):992; Takemura, S. et al. (2000) «Construction Of A Diabody
(Small Recombinant Bispecific Antibody) Using A Refolding System», Protein Eng. 13(8):583-
588; Lu, D. et al. (2005) «4 Fully Human Recombinant 1gG-Like Bispecific Antibody To Both
The Epidermal Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For
Enhanced Antitumor Activity», J. Biol. Chem. 280(20):19665-19672).

[0076] OgHako B nmaHHOHN OOJNACTHM TEXHUKU YCTAHOBJIEHO, UTO Oucnenudpuveckbie Auarena,
COCTOSIIIME U3 HEKOBAJEHTHO CBSI3aHHBIX IMOJIMNENTUAOB, SBJIAIOTCA HECTAOUIIBHBIMHU U JIETKO
IMCCOLIMMPYIOT Ha He(pYHKLHMOHAIbHbIE MOHOMepHI (cM., Harpumep, Lu, D. ef al. (2005) «4
Fully Human Recombinant /gG-Like Bispecific Antibody To Both The Epidermal Growth Factor
Receptor And The Insulin-Like Growth Factor Receptor For Enhanced Antitumor Activity», J.
Biol. Chem. 280(20):19665-19672).

[0077] B cBete 3T0i1 mpoOieMbl B JaHHOM 00JACTH TEXHUKHU yIAIOCh pa3paboTaTh cTaOUIIbHBIE,
KOBAJICHTHO CBSI3aHHbIE TeTePOAMMEpHbIE HEMOHOCHIEU(pUIHbIE nuaTeNna, Ha3BaHHbIC HATeNa
DART® (Dual Affinity Re-Targeting Reagents (mepeHanpapiIsiolue peareHThl ¢ JBOHHOI
apUHHOCTBIO));, cM., Hampumep, nyonukanuu nareHToB CIIIA NeNe2013-0295121; 2010-
0174053 u 2009-0060910; nybnukanuu eBporneiickux narentoB EP 2714079; EP 2601216, EP
2376109; EP 2158221; u PCT nybmukaumu WO 2012/162068; WO 2012/018687, WO
2010/080538; u Sloan, D.D. et al. (2015) «Targeting HIV Reservoir in Infected CD4 T Cells by
Dual-Affinity Re-targeting Molecules (DARTS) that Bind HIV Envelope and Recruit Cytotoxic T
Cells», PLoS Pathog. 11(11):e1005233. doi: 10.1371/journal.ppat.1005233; Al Hussaini, M. et
al. (2015) «Targeting CD123 In AML Using A 1-Cell Directed Dual-Affinity Re-Targeting
(DART®) Platform», Blood pii: blood-2014-05-575704; Chichili, GR. et al. (2015) «4
CD3xCD123 Bispecific DART For Redirecting Host T Cells To Myelogenous Leukemia:
Preclinical Activity And Safety In Nonhuman Primates», Sci. Transl. Med. 7(289):289ra82;
Moore, P.A. et al. (2011) «Application Of Dual Affinity Retargeting Molecules To Achieve
Optimal Redirected T-Cell Killing Of B-Cell Lymphomay, Blood 117(17):4542-4551; Veri, M.C.
et al. (2010) «Therapeutic Control Of B Cell Activation Via Recruitment Of Fcgamma Receptor
11b (CD32B) Inhibitory Function With A Novel Bispecific Antibody Scaffold», Arthritis Rheum.
62(7):1933-1943; Johnson, S. et al. (2010) «ZFffector Cell Recruitment With Novel Fv-Based
Dual-Affinity Re-Targeting Protein Leads To Potent Tumor Cytolysis And in vivo B-Cell

Depletion», J. Mol. Biol. 399(3):436-449). Yka3aHHble auaTena conepkaT 1Ba Wiu Ooee
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KOBQJIGHTHO CBSI3aHHBIX MOJIMIENTHAOB U BKIOYAIOT MOAMPUKALMIO OJHOro win Ooee
OCTaTKOB IIMCTEMHA B KAKAOW M3 HCIOJIb3YEMbIX IMOJIUMENTUIHBIX MOJIEKYJ, YTO MO3BOJSIET
¢dbopmupoBath IUCYIb(UIHBIE CBA3H M TEM CAMBbIM KOBAJIEHTHO CBSI3BIBATH JIBE TOJHITECTITHIHBIE
uern. Hampumep, Op10 mokaszaHo, 4To pobOaBieHne ocraTka rucrenHa K C-KOHIY YKa3aHHBIX
KOHCTPYKLMI obecrieunBaer oOpa3oBaHUE IUCYJIbOUAHONW CBSI3U MEXKAY IOJIUIIENTHIHBIMU
LersIMM, CTaOMIHM3UPYsl TOJYYEHHBIH rerepoguMep O3 OTPULATENIBHOTO BIHMSHHUA Ha
XapPaKTEPUCTHKH CBSI3bIBAHUS IBYXBAJIEHTHOW MOJIEKYJIbI.

[0078] Kaskaplii U3 ABYX MOMMMENTUAOB MpocTeiimero Oucnenuduyeckoro aumarena DART®
COCTOMT U3 Tpex AoMeHOB. IlepBbIii monunentun conepkut (B HampasneHUH oT N-koHua k C-
KOHIY): (1) mepBBI IOMEH, KOTOPbIH COAEPKUT CBS3BIBAIOLIYIO OONACTh W3 BapuabeIbHOTO
JOMeHa Jierkoi uenu mnepBoro ummyHornodynuna (VL1), (ii) BTOpol IOOMEH, KOTOpPBIH
COIEP’KUT CBSI3bIBAIOINYI0 OONAcTb W3 BapHabeNbHOIO JOMEHAa TSDKENOW IIeMU BTOPOro
ummyHoriobynnaa (VH2), u (iii) TpeTtuit 1oMeH, KOTOPBIH COAEPIKUT OCTATOK LMCTeHHA (M
COIEp’KAIIMi LMCTeUH JOMEH), W JOMEH, CIOCOOCTBYIOIMH OOpa3OBaHUIO TeTepoAnMeEpa,
KOTOPBII CIYXKUT Uil CTUMYJIUPOBAHHUS TeTEPOAUMEPU3ALUMU CO BTOPBIM MOJHIENTHIOM
auaTena v AJisl KOBAJEHTHOW CBsI3U MEPBOTO U BTOPOTO MOJIMIENTUAOB JUaTesa APYr ¢ JPYTroM.
Bropoii nonmunentun conep:xut (B HampasieHun ot N-koHna k C-koHuy): (1) mepBblil TOMEH,
KOTOPBIH COAEPKUT CBS3BIBAIOLIYIO O0NACTh M3 BapuabeNbHOTO JOMEHA JIETKOW LM BTOPOTo
ummyHorobynuHa (VL2), (il) BTOpoil TOMEH, KOTOPbIi COAEPIKUT CBSA3BIBAIOINYIO O0JNACTh U3
BapHabeNbHOrO JOMEHa TsDKeJNOoW wLenu mnepBoro mMmmynornoOymuua (VH1), w (iil) Tperuit
JIOMEH, KOTOPBbI COAEPKUT OCTATOK ILMCTeHHA (WM COJAEpKAIlMH LUCTeUH JIOMEH), |
KOMIUIEMEHTAPHBII  JIOMEH, CIOCOOCTBYIOLIMI  OOpa3OBaHHIO TeTEpOAMMEpPA, KOTOPBIH
oObenuHsIeTcss € JOMEHOM, CTHMYJHPYIOIIUM OOpa3oBaHHE TreTepoauMmepa, IEepBOU
MOJIUTETITUAHON LNy, YTOOBI CTUMYJIUPOBATH T€TEPOAUMEPU3ALIUIO C MEPBOH MOJUITENTHIHON
nenbto. OcraTok mucTenHa (WM COIEep Kalquii LUCTEMH JIOMEH) TPEThero IOMEHa BTOPOH
NOJIUMENITUAHON LEenu CTHUMYJHPYeT OOpa3oBaHWE KOBAJEHTHOW CBSI3M MEXAY BTOPOM
MOJIMIENTUAHON LENbI U MEepPBOM MOJIMIENTHUAHONW LENbH auaTesa. Y Ka3aHHbIE MOJIEKYJIbI
SABJIIIOTCSL  CTAOMNBbHBIMH, 3(QeKkTuBHbIME U 00Jagar0T CHOCOOHOCTBIO  OJHOBPEMEHHO
CBSI3BIBAThCS C ABYMsl Wi Oojnee aHTHreHamu. COrJJaCHO OJHOMY BAapUAHTY peaNnu3aluu
HACTOSIIIEro M300pETeHUs] TPETbU [OMEHbI NEPBOrO M BTOPOTrO MOJIUIMENTHIOB COAEPIKAT
OCTATOK LHCTEMHA, KOTOPBIH CIYKUT JJs1 CBSI3bIBAHMS MOJHIIETITHIOB IOCPEICTBOM
mucynbpuaaoi cBs3u. Ha @urype 1 mpencraBineHa cxema yKa3aHHOTO JUATeNa, B KOTOPOM JUIs
0o0pa3oBaHUsl KOBAJCHTHOW CBSI3U HCIIOJIB3YIOTCS IOMEHBI, CIOCOOCTBYyOIUE 0Opa30BaHUIO
rerepoaumMepa, coxaepkamue E-crmpans/K-crimpans, u comeprxamuii nucrenH juHKep. Kak

nokasano Ha @urype 2 u @urypax 3A-3C, onuH win oda MOJHIENTHAA MOTYT TOTIOJHUTEIBHO
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cozep:xath nocnenosarenpbHocTh AoMeHa CH2-CH3 tak, uTo coeanHEeHMEe ABYX MOJUNENTHIOB
nuarena odpasyer obnacte Fc, koTopast ciocoOHa cBsi3bIBaThCs ¢ penentopoM Fe kieTok (Takux
Kak B-nmumbouwThl, AEHAPUTHBIE KIETKH, NPUPOAHBbIE KIETKH-KIJUIEPBl, Makpodarm,
HelTpoduibl, 303uHOGMIBI, 6a3oduis! 1 TydHble KiIeTkn). Kak Oosee mogpoOHO onmMucaHo HILKE,
nomernbl CH2 w/umm CH3 yka3aHHBIX MOJUNENTHIHBIX IeTel He 00s3aTeIbHO JOJIKHBI UMETh
UIGHTUYHBIE  TIOCJIEAOBATENbHOCTH, U MPEANOYTHTEIBHO  MOAW(UIIMPOBAHBI,  YTOOBI
COZIEMICTBOBATh COEUHEHHUIO ABYX MOJUNENTUAHBIX LeTIeH.

[0079] Brio onucaHO MHOXKECTBO BAPUAHTOB YKA3aHHBIX MOJIEKYJ (CM, HalpuMep, myOIuKauu
narento  CIIA  NeNe2015/0175697;  2014/0255407; 2014/0099318, 2013/0295121,
2010/0174053 u 2009/0060910; nybnukaruu esponeiickux natenros EP 2714079 EP 2601216,
EP 2376109, EP 2158221; u PCT nybmuxauun WO 2012/162068, WO 2012/018687, WO
2010/080538). Ykaszannsle auatena DART®, comepsxamue obmacts Fc, MOTYT comepkaTh IBe
naphl MOJMNENTUAHBIX Leneil. [lepsas monunentuaHas Lenb COAEPXKUT (B HaNpaBiIeHUH OT N-
koHUa K C-koHny): (i) mepBbIii AOMEH, KOTOPBIH COAEPIKUT CBS3BIBAIOLIYIO OOJNACTb U3
BapuabeIbHOrO JIOMEHA JIETKOW 1ernu nepBoro ummyHorsnoOynuna (VL1), (ii) BTOpoit momeH,
KOTOPBIH COAEPIKUT CBSI3BIBAIOILYIO 00JIaCTh U3 BapuabesbHOTO JOMEHA THKEJIOH LeTTH BTOPOro
ummyHornoOynuHa (VH2), (iii) Tpetuii TOMEH, KOTOPBIA CONEP’KUT OCTAaTOK LUCTerHA (Wiu
COZEpIKAIINH IIUCTEUH IOMEH) M CTUMYJIHPYET TeTePOANMEPU3ALIHIO CO BTOPHIM MOJIHIIENTHAOM
auarena W 0oOpa3oBaHHE KOBAJCHTHOW CBS3M MEXKIY IEPBbIM W BTOPBIM TOJHMIIENTHIAMHU
muarena, u (iv) nomen CH2-CH3. Bropoli mosmnentua coaepkut (B HampaBJieHHH OT N-KOHIIA
k C-xoHLy): (1) mepBbIil JOMEH, KOTOPBIA COAEPIKUT CBS3BIBAIOINYIO O0NACTh U3 BapuabeIbHOrO
JOMEHa Jierkod uenu BToporo ummyHornoOyiauHa (VL2), (ii) BTOpOH JOMEH, KOTOpBIH
COIEPKUT CBSI3bIBAIOINYID O00JAacTh M3 BapHAaOENbHOTO JOMEHAa TSDKEJOH LeMu IMepBOro
ummyHorobynuHa (VH1), u (iil) TpeTuil 1OMEH, KOTOPBIA COAEPIKUT OCTATOK IMCTeHHA (WJIN
ConIepsKalui LUCTEeMH JOMEH), W JIOMEH, CIOCOOCTBYIOINMI OOpa3OBAHHUIO TeTEPOAMMEpA,
KOTOPBI CTUMYJIUPYET TeTepOJAMMEPU3ALMI0 C NEPBOM MOJMMNENTUAHONW Lenbr. B naHHOM
cJlydae J1Ba ePBbIX MOJHITENITHIA COEAUHSIOTCS APYT € IpyroM ¢ obpasosanuem obnactu Fc. Ha
@durypax 3A-3C mnpencraBieHbl CXeMbl TPEX BapHUAHTOB YKa3aHHBIX JHATEN, B KOTOPBIX
UCTIOJIB3YIOTCS pa3HbIe JOMEHBI, CIIOCOOCTBYIOLINE 0OPA30BAHUIO T€TEPOAUMEDA.

[0080] dpyrue nmatena DART®, comepxamue o6macte Fc, MOTyT comepxarb TpU
TIOMTENTHAHbIE LeNd. IlepBblii TONUMENTHA yKa3aHHbIX muaten DART® comepxur Tpu
nomena: (i) momeH, coxep:kamuii VL1, (i1)) momeH, comepskammii VH2, wu (iil) momeH,
cozepxammuii mocnenosarensHocts CH2-CH3. Bropoii monumenTtus ykasaHHbX auaten DART®
conepsxkurt: (1) momeH, conepskamuii VL2, (i1) nomen, coaepxkamuii VH1, u (ii1) fOMeH, KOTOpBIH

CTHMYJIUPYET TETEePOAMMEPH3alMI0 U 00pa3oBaHHWE KOBAJEHTHOW CBSI3M C  IEpPBOM
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TIOJTMTIENITHAHON enbio AuaTena. TpeTil moiumenTun ykasaHHbX auaten DART® comepsxut
nocnenosarenbHocTh CH2-CH3. CooTBeTcTBeHHO, mepBas U BTOpasl MOJIUIIENTHAHbBIE LIENU
ykasaHHbiX guaten DART® csspiBaroTcs ¢ oOpasoBaHHeM caiiTa cBssbiBanus VL1/VHI,
KOTOPBIA CMOCOOEH CBSI3bIBATHCS C ATMHUTOIOM, a Takke caiita cBs3biBaHus VL2/VH2, xotopsiii
CIOCOOEH CBA3BIBATLCS CO BTOPBIM SMMTONOM. Takue Gojiee crnoxubie Moekyasl DART® Takske
cofepKaT IUCTEHHCONEP KAIlue IOMEHBI, KOTOpblE Y4YacTBYIOT B OOpa30BaHMM KOBAJEHTHO
CBsI3aHHOTO KoMIulekca. COOTBETCTBEHHO, MEPBBIH M BTOPOH MOJMIIENTHIBI CBSI3aHBI APYT C
APYyroM TOCPEACTBOM  IUCYIbQUAHONW CBS3M MEXKAY OCTaTKaMU I[HCT€MHa B  UX
COOTBETCTBYIOLIUX TPEThUX NOMeHax. IIpumMedarenbHO, 4TO mepBas U TPEThsl MOJHUIIENTHIHBIE
LeNU COENUHSIIOTCS IPyr ¢ ApyroMm ¢ oOpasoBanueM obmactu Fc, kotopas crabunmsupyercs
nocpenctsoM nucynbpuaHoi cesa3un. Ha ®urype 4A-4B mpencraBieHbl CXE€Mbl YKa3aHHBIX
AuaTes, COJePKALUX TPU MOJTUIIENTHIHbIE LIEeTIH.

[0081] Jipyrue nmatena DART®, comepsxamme obmacte Fc, MOTyT cozmepXkaTh IISITh
NOJIMIIENTUAHBIX LIeNel, KOTOpble MOTYT COJEp KaTh CBsI3bIBAIOIIUE 00JaCTH U3 BapuabenbHBIX
IOMEHOB JIETKOH IeTM M TSDKEJOH LeNnu BIUIOTh OT TPEX PAa3IMYHBIX HMMYHOTJIOOYJIHHOB
(masbBaembix VL1/VH1, VL2/VH2 u VL3/VH3). Hanpumep, nepBasi moJunenTHaHAs LEMb
yKa3aHHBIX AHaTe]l MOKET conepkarh. (1) nomeH, comepxamuii VHI, (i) momeH, coaep raiiuii
CHI1, wu (iii) nomeH, coxepxkamui mnocnenoareabHocts CH2-CH3. Bropas wu msrtas
TIOJIUTIETITUAHBIE 1IeTIH YKAa3aHHBIX AHaTel MOTYT comepxatb. (i) momeH, comepskammii VL1, u
(1)) momen, comepxammmii CL. TperTbss mojumenTuUAHAs LENMb YKAa3aHHBIX IHUATENT MOKET
conmepxkatb. (i) momeH, comepxkammii VHI, (ii) nomeH, comepskammii CHI, (iii)) momew,
conmepskamuii nocienoBarensHocte CH2-CH3, (iv) momeHn, comepskamuii VL2, (V) momew,
comepxamuii VH3, u (vi) nomeH, crnocoOCTBYROImUN OOpa3OBaHUIO TeTEpomuMepa, MpHYeM
JIOMEHBI, CIOCOOCTBYIOIIME 00PA30BAHUIO FETEPOAUMEPA, CTUMYJIUPYIOT TUMEPU3ALINIO TPEThEH
LEeH C YETBEPTOH LEeTb0. UeTBepThIl MOJUNENTH YKAa3aHHBIX JUATENl MOXET coaepskath: (1)
nomeH, copepskammii VL3, (i) nomen, copepkamuii VH2, u (iii) 1oMeH, KOTOPBIH CTHMYJIUPYET
reTepoIMMepH3alui0 U O00pa3OBaHHE KOBAJIEHTHOU CBS3M C TPETheW MOJUMENTHIHOWU IMEMbO
nuarena. B maHHOM ciydae MepBbId U TPETUH TOJMIIENTHIBI COSAMHSIOTCS IPYT C IPYrOM C
obpasoBanuem obnactu Fc. Takue Gomee croxsble Mmonekynsi DART® Taxxke comepskar
LIUCTENHCOAEPKALINe TOMEHbI, KOTOPbIE yYacTBYIOT B OOpa30BaHWU KOBAJIEHTHO CBSI3aHHOTO
KOMIUIEKCA TaK, YTO KaXnas MOJIMIENTHUAHAs LeNb CBs3aHa C IO MEHbLIEH Mepe OJHOM
JOTIOJIHUTENIPHON TOJIMMIENTUAHON LENbl0 TMOCPEACTBOM AHUCYIbGUIHOW CBSA3M C y4acTHEM
OCTaTKOB LUCTEWHA. [IpeArnodTuTeNbHO yKa3aHHbIE TOMEHbI YIOPSAOYEHBl B HANPABJIEHUH OT
N-konna k C-xkonny. Ha @urype S npencraBieHbl CXeMbl YKa3aHHBIX AUATEN, CONEPKAIUX IISITh

MNOJIMIICIITUAHBIX I_IeHefI.
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[0082] AnpTepHaTHBHBIE KOHCTPYKLMHM W3BECTHBI B JIAHHON OOJACTH TEXHUKH JJISI BApPUAHTOB
IIPUMEHEHUs], B KOTOPBIX MPEANOYTUTEIbHON SBISETCS UeTbIpEXBAJEHTHAas MOJEKyJa, HO
obnacte Fc He Tpebyercs, BKIFOUas, HO HE OrPAaHUYHBASICh UMH, YETHIPEXBAJICHTHbIE TAHIEMHbBIE
aHTHuTeNa, Takke HaspiBaeMble «TandAbs» (cm., Hampumep, myOnukanum natentoB CIIA
NeNe2005-0079170, 2007-0031436, 2010-0099853, 2011-020667 2013-0189263; nyOnukaumuu
esponelickux nareHroB EP 1078004, EP 2371866, EP 2361936 u EP 1293514; PCT
nyonukaun WO 1999/057150, WO 2003/025018 u WO 2013/013700), koTopelie 0Opa3oBaHbl
MyTeM TIOMOAMMEpH3allMU ABYX WIAEHTUYHBIX LeTel, Kakaas U3 KOTOPbIX COAEPKUT IOMEH
VHI, VL2, VH2 u VL2.

[0083] HenaBHO ObUIM OMHMCaHBI TPEXBAJIEHTHBIE CTPYKTYPBI, BKIIOUAIOIINE [BA CBS3bIBAIOIINX
JOMEHa, XapaKTepHbIX IUId [uaTes, U OAMH IOMEH THUIIA, HE XapaKTepHOro s AuaTel, U
obmacte Fc (cm., wampumep, PCT nyOmukammro: PCT/US15/33076, o3ariaBieHHYO
«TpucneundryuHble CBA3BIBAIOINNE MOJIEKYJIBI U COCOOBI UX MPUMEHEHHS», MOJAHHYI0 29 Mast
2015 r., u PCT/US15/33081, o3arnaBnenHyro «TpucnenngpuuHble CBS3BIBAIOIINE MOJIEKYJIbI,
KOTOpbIe CHEeUU(HUYHO CBS3BIBAIOTCS C HECKOJIBKUMH AQHTUTEHAMH paka U CIOCOObI HX
NpUMEHEHHs», oAaHHyo 29 mast 2015 r.). Vka3aHHbIe TPEXBaJIEHTHbIE MOJIEKYJIbI MOTYT ObITh
WCTIOJIB30BAHBI TSI MOJYYEHHUS] MOHOCHEINU(pHYHbBIX, ONCTIeU(UUECKBbIX W TPUCTEU(PUIHBIX
monekyn. Ha @urypax 6A-6F mpencraBieHbl CXeMbl yYKa3aHHBIX TPEXBAJEHTHBIX MOJIEKYJI,
coaepskamux 3 Wid 4 MoJUNENnTUHbIE LETH.

v MounekyJibl, cBsi3biBaomue PD-1 yenoBeka, cOrjiacHo HaACTOSIEMY H300peTEHHIO
[0084] ITpenmoutuTtenpHbie  PD-1-cBsi3pIBarommue  MOJIEKYJBI  COTJIACHO  HACTOSILIEMY
U300peTEeHNI0 BKJIIOYAIOT aHTuTena, nuatena, BITE u T. 1. u CHOCOOHBI CBSI3BIBATBHCS C
HETPEPbIBHON WJIM MPEepBIBUCTON (Hampumep, KOHGOPMALMOHHOW) HacThio (3muTornom) PD-1
yenoseka (CD279). Monekynbl, csi3biBaomre PD-1 dYenoBeka, COMIACHO HACTOSIIEMY
U300pPETEHUIO TIPEANIOUTUTENBHO TaKkKe CIOCOOHBI CBSI3bIBAThCS ¢ Mojiekyiamu PD-1 omHoro
win OoJiee BUIOB, OTIIMYHBIX OT YEJIOBEKa, B YaCTHOCTH ¢ PD-1 mpuMaToB (M 4aCTHOCTH TaKUX
BUJIOB IPUMATOB KaK sSIBAHCKHE Makaku). Tunuunerii nomunentun PD-1 (mocnenoBaTenbHOCTh B
NCBI NP_005009.2; Bkirouyasi CUTHAJIbHYIO MOCNIEA0BATENbHOCTh U3 20 OCTaTKOB AMHUHOKHCIIOT
(moka3zaHbl TOAYEPKUBAHHEM) U 268 OCTATKOB AMHHOKUCIIOT 3peNioro Oelika) COIEepIKHT
AMUHOKHCJIOTHYIO TIOCJIEAOBATENbHOCTD, puBeneHHyro Hinke (SEQ ID NO: 68):

MOIPQAPWPV VWAVLOLGWR PGWEFLDSPDR PWNPPTESPA LLVVTEGDNA

TEFTCSESNTS ESEFVLNWYRM SPSNQTDKLA AFPEDRSQPG ODCRERVTQL
PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA ELRVTERRAE
VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI
GARRTGQPLK EDPSAVPVES VDYGELDFQW REKTPEPPVP CVPEQTEYAT
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[0085] CornacHO HEKOTOPHIM BapUaHTAM pPEATH3ALUN HACTOSIIEr0 H300pETeHHs MOJIEKYJIbI,
csizbiBaroinne PD-1 uenoBeka, cOrnacHO HaCTOSAIIEMY H300PETEHHIO XapaKTEPU3YIOTCS JIFOOBIM
(omHuM mn 60JIee) U3 CIASNYIOIMUX KPUTEPHUEB:

(1)  cneunpuuno ces3eiBaeTcst ¢ PD-1 uenoBeka, 3HIONEHHO SKCIIPECCUPYEMBIM Ha
MOBEPXHOCTU CTUMYJIUPOBAHHOMN T-KJIETKU 4eNI0BEKa,

(2)  cneun¢uuno cBszbBaercs ¢ PD-1 yenoBeka ¢ paBHOBECHOM KOHCTAaHTOM CBSI3BIBAHUS
(Kp) 40 HM unu mesee;

(3)  cneun¢puuno cBszbBaercsa ¢ PD-1 yenoBeka ¢ paBHOBECHOH KOHCTaHTOH CBSI3bIBAHUS
(Kp) 5 HM unu menee,

(4)  cneunduuno cBs3bBaeTcs ¢ PD-1 yenoseka co CKOpOCTbIO psiMoii peakuuu (ka) 1,5%10*
M'mun! unu Gonee,

(5) cneum¢uuno cessbBaeTcs ¢ PD-1 yenoBeka co ckopocThio mpsiMol peakimu (k)
90,0x10* M 'mun™! nmu Gonee;

(6)  cneuu¢uuHo cBszbiBaeTcs ¢ PD-1 yenoseka co ckopocTbio oOpatHoit peakiwn (ka) 7x10°
* My nnn MEHEE,

(7)  cneun¢uuno cBszbiBaercs ¢ PD-1 yenoseka co ckopocTbio oOpatHoit peakiwn (ka) 2x10°
* mun! unu menee;,

(8)  cneunduyno cBszbiBaercs ¢ PD-1 mpumara, oTiM4HOro oT 4enoseka (Hampumep, PD-1
SIBAHCKOH MaKakw);

(9)  unrubmpyer (T.e. OJOKHMpYET WJIM TPEMSATCTBYET) CBSI3bIBAHHE/MHTUOUPYIOIIYEO
akTuBHOCTB Jiuranaa PD-1 (PD-L1/PD-L2) ¢ PD-1;

(10) cTuMymUpyeT UMMYHHBIH OTBET, U/HITH

(11) oxa3piBaeT cuHepruyeckoe nedicreue ¢ aHturesioM kK LAG-3 denoBeka, 4YTOOBI
CTHMYJIUPOBATh aHTUTeHCTIeM(DUIHBII OTBEeT T-KIETOK.

[0086] B Hacrosimuel 3asiBKE TEPMUH «aHTUTeHCHeNM(UYHBIH OTBET T-KJIETOK» OTHOCHTCS K
orBeTaM T-KJIETKH, KOTOpbIE SIBIIIOTCS PE3YJIbTATOM CTUMYJSIIMUA T-KJIETKH AHTUTEHOM, B
OTHOILIEHNH KoToporo cneunduydna T-knetka. Heorpannunparomme npuMepbl 0TBETOB T-KIIeTOK
NPU aHTUTCHCNEH(PUIHON CTUMYJISIIUN BKIFOYAOT MPONU(Eepauo U BIPaOOTKY LIUTOKHHOB
(marmpumep, BbIpaboTky @®HO-0, H®PH-y). CnocoOHOCTP MOJEKYJbl CTHMYJHPOBATH
aHTUreHcrnenupuuHeli  oTBeT T-KIETOK MOXeT ObITh  OlpeneNneHa, Hampumep, ¢
HCTIOJIb30BAHHEM KOJINYECTBEHHOTO UCCIIEIOBAHMS MKIIK, CTUMYJIUPOBAHHBIX
sHTepoTOKCMHOM THa B Staphylococcus aureus («SEB»), oOmnmcaHHOro B HACTOSIIEM

TOKYMEHTE.
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[0087] IIpenmouTuTenbHble MOJIEKYJIBI, cBsi3biBaromue PD-1 denoBeka, corniacHO HacTOSIIEMY
nu3o0peTeHnio conepskat noMeHbl VH u/win VL MBIIIUHBIX MOHOKJIOHATBHBIX aHTUTEN K PD-1
yenoBeka «MAT k PD-1 1», «MAT 2 x PD-1», «kMAT 3 k PD-1», «MAT 4 x PD-1», <kMAT 5 k
PD-1», «kMAT 6 k PD-1», «<MAT 7 x PD-1», «xMAT 8 x PD-1», «kMAT 9 x PD-1», <kMAT 10 k
PD-1», «kMAT 11 k PD-1», «kMAT 12 x PD-1», «MAT 13 x PD-1», «MAT 14 x PD-1» unm
«MAT 15 k PD-1», u 6onee npennoururensHo copepxar 1, 2 nmm Bce 3 CDRy nomena VH
w/wm 1, 2 nmu Bce 3 CDRL nomena VL yka3aHHBIX MOHOKIJIOHaJbHbIX aHTHTEN K PD-1
YEeJIOBEKa. YKa3aHHbIE MPEANOYTUTENbHBIE MOJEKYJbl, cBs3biBaromue PD-1  dgenoseka,
BKJIFOYAIOT Oucneunpudecksle (WM NOJHCTENU(DUYHBIE) aHTUTENA, XUMEpPHbIE WIH
ryMaHM3MpoBaHHbIe aHTUTeNa, BiTe, nuarena u T. 1., U yKa3aHHbIE CBS3BIBAIOIINE MOJIEKYJIBI,
conepskalue BapuaHTel obnacreii Fe.
[0088] CornacHo HacTosleMy H300PETEHHIO B YAaCTHOCTU NpemioxkeHbl PD-1-cesi3biBaromine
MOJIEKyJIbl, coaepskamue PD-1-cBs3piBatomnii JOMEH, KOTOPbIE COEPIKAT:
(A) (1)  Tpu CDRy nomena VH MAT k PD-1 1;

(2)  tpu CDRL nomena VL MAT k PD-1 1,

(3)  tpu CDRy nomena VH MAT k PD-1 1 u pu CDRL nomena VL MAT k PD-1 1,

4) nomeH VH u3 VH1 MAT k uPD-1 1;

(5)  nmomen VL u3 VL1 MAT k uPD-1 1;

(6)  nomenst VH u VL MAT k yPD-1 1,
(B) (1)  Tpu CDRu nomena VH MAT 2 x PD-1;

(2)  Tpu CDRL nomena VL MAT 2 k PD-1;

(3)  Tpu CDRu nomena VH MAT 2 k PD-1 u tpu CDRL nomena VL MAT 2 x PD-1;

(4)  nomen VH u3 VH1 MAT k uPD-1 2;

(5)  nomen VL u3 VL1 MAT k uPD-1 2;

(6)  nomenst VH u VL MAT k uPD-1 2;
(C) (1)  tpu CDRu nomena VH MAT 3 k PD-1;

(2)  Tpu CDRL nomena VL MAT 3 k PD-1;

(3)  Tpu CDRu nomena VH MAT 3 k PD-1 u tpu CDRL nomena VL MAT 3 x PD-1;
(D) (1)  TpuCDRu nomena VH MAT 4 x PD-1;

(2)  Tpu CDRL nomena VL MAT 4 k PD-1;

(3)  Tpu CDRu nomena VH MAT 4 k PD-1 u tpu CDRL nomena VL MAT 4 x PD-1;
(E) (1)  TpuCDRu nomena VH MAT 5 x PD-1;

(2)  Tpu CDRL nomena VL MAT 5 k PD-1;

(3)  Tpu CDRu nomena VH MAT 5 k PD-1 u tpu CDRL nomena VL MAT 5 x PD-1;
(F) (1)  TpuCDRu nomena VH MAT 6 x PD-1;
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(2)  Tpu CDRL nomena VL MAT 6 k PD-1;

(3)  Tpu CDRu nomena VH MAT 6 k PD-1 u tpu CDRL nomena VL MAT 6 x PD-1;
(G) (1)  tpu CDRy nomena VH MAT 7 k PD-1;

(2)  Tpu CDRL nomena VL MAT 7 k PD-1 nim VL2 MAT k 4PD-1 7 unn VL3 MAT
k uPD-1 7,

(3)  1pu CDRy nomena VH MAT 7 k PD-1 u tpu CDRL nomena VL MAT 7 k PD-1
unu VL2 MAT x uPD-1 7, VL3 MAT k 4PD-1 7,

(4)  nomen VH u3z VH1 MAT x uPD-1 7 umu VH2 MAT x uPD-1 7,

(5)  nomen VL u3 VL1 MAT x uPD-1 7 wnm VL2 MAT k uPD-1 7, unu VL3 MAT x
yPD-1 7;

(6)  nomensl VH u VL MAT x uPD-1 7(1.1) umu MAT x uPD-1 7(1.2), umu MAT x
yPD-1 7(1.3), umu MAT k uPD-1 7(2.1), umu MAT k uPD-1 7(2.2), unu MAT k 4yPD-1 7(2.3);,
(H) (1)  Tpu CDRy nomena VH MAT 8 k PD-1;

(2)  tpu CDRL nomena VL MAT 8 k PD-1;

(3)  tpu CDRy nomena VH MAT 8 k PD-1 u Tpu CDRL nomena VL MAT 8 k PD-1;
q)) (1)  tpu CDRyu nomena VH MAT 9 k PD-1 wiu VH2 MAT x uPD-1 9;

(2)  Tpu CDRL nomena VL MAT 9 k PD-1 umu VL2 MAT k uPD-1 9;

(3)  T1pu CDRy nomena VH MAT 9 k PD-1 uiu VH2 MAT x uPD-1 9 u Tpu CDRL
nomeHa VL MAT 9 k PD-1 unu VL2 MAT k uPD-1 9;

4) nomeH VH u3 VH1 MAT k uPD-1 9 wiu VH2 MAT x yPD-1 9;

(5)  nomen VL u3 VL1 MAT k uPD-1 9 umu VL2 MAT k uPD-1 9;

(6)  nomenst VH u VL MAT x uPD-1 9(1.1) ummm MAT x uPD-1 9(1.2), umu MAT
yPD-1 9(2.1), umu MAT x uPD-1 9(2.2);
) (1)  T1pu CDRu nomena VH MAT 10 k PD-1;

(2)  Tpu CDRL nomena VL MAT 10 x PD-1;

(3)  Tpu CDRu nomena VH MAT 10 x PD-1 u tpu CDRL nomena VL MAT 10 x PD-

(K) (1)  TpuCDRy nomena VH MAT 11 k PD-1;
(2)  Tpu CDRL nomena VL MAT 11 k PD-1;
(3)  Tpu CDRu nomena VH MAT 11 x PD-1 u tpu CDRL nomena VL MAT 11 x PD-

(L) (1)  TpuCDRy nomena VH MAT 12 k PD-1;

(2)  Tpu CDRL nomena VL MAT 12 x PD-1;
(3)  Tpu CDRu nomena VH MAT 12 x PD-1 u tpu CDRL nomena VL MAT 12 x PD-
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(M) (1)  Tpu CDRy nomena VH MAT 13 k PD-1;
(2)  Tpu CDRL nomena VL MAT 13 x PD-1;
(3)  Tpu CDRu nomena VH MAT 13 x PD-1 u tpu CDRL nomena VL MAT 13 x PD-

(N) (1)  tpu CDRy nomena VH MAT 14 x PD-1;
(2)  Tpu CDRL nomena VL MAT 14 x PD-1;
(3)  Tpu CDRu nomena VH MAT 14 x PD-1 u tpu CDRL nomena VL MAT 14 x PD-

(O) (1)  Tpu CDRu nomena VH MAT 15 x PD-1;
(2)  Tpu CDRL nomena VL MAT 15 x PD-1;
(3)  Tpu CDRu nomena VH MAT 15 x PD-1 u tpu CDRL nomena VL MAT 15 x PD-

(4)  nmomen VH u3 VH1 MAT « uPD-1 15;

(5)  nmomen VL uz VL1 MAT x uPD-1 15;

(6)  nmomensl VH u VL MAT k uPD-1 15;
WIH
KOTOPBIH CBSI3bIBAETCS MJIM KOHKYPUPYET 3a CBSA3BIBAHUE C OJHUM M TEM K€ SIUTOIOM, YTO U
MAT k PD-1 1, MAT 2 x PD-1, MAT 3 x PD-1, MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 k PD-
1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 k PD-1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12
k PD-1, MAT 13 x PD-1, MAT 14 x PD-1 unu MAT 15 x PD-1.
A MoHoxkJI0HAIbHOE aHTUTE10 K PD-1 yesioBeka 1
1 MbimnHOe MOHOKJIOHAJBbHOE aHTHTEI0 K PD-1 yesioBeka 1
[0089] Huxe npeacraBieHa aMUHOKHUCIIOTHAsS nocienoBarenbHOCTh noMena VH MAT k PD-1 1
(SEQ ID NO: 69) (octatku CDRH BblA€TIEHBI TOTYEPKUBAHUEM ).
DVQLQESGPG RVKPSQSLSL TCTVTGESIT NDYAWNWIRQ FPGNKLEWMG
HITYSGSTSY NPSLKSRIST TRDTSKNHFF LOLSSVTPED TATYYCARDY

GSGYPYTLDY WGQGTSVTVS S

CDRul MAT x PD-1 1 (SEQ ID NO: 71): NDYAWN

CDRu2 MAT x PD-1 1 (SEQ ID NO: 72): HITYSGSTSYNPSLKS
CDRu3 MAT x PD-1 1 (SEQ ID NO: 73): DYGSGYPYTLDY

[0090] IIpumepHbIit nonuHykJIeoTHn, kotopsiil kogupyeT aoMmeH VH MAT k PD-1 1, cogepxut
nocienoBareabHOCTh, npuBeneHHy0 B SEQ ID NO: 70 (HykieoTuasl, KOJUPYIOIIUE OCTATKU
CDRuy, BbIEICHBI IOJYEPKUBAHIEM):
cagatccagt gatgtgcagc ttcaggagtc gggacctggce cgggtgaaac
cttctcagtce tctgtccctce acctgcactg tcactggcett ctcaatcacc
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[0091] AmMuHOKHKCHOTHAs mocienoBarenbHOCTh foMeHa VL MAT k PD-1 1 (SEQ ID NO: 74)

aatgattatg

cctggaactg

gtggatgggc

tcaaaagtcg

ctgcagttga

aagagattac

cacataacct

gatccgacag

acagtggcag

tttccaggaa

cactagctac

acaaactgga

aacccatctce

aatctctatc
gttctgtgac
ggtagtggcet

actcgggaca
tcctgaggac

acccctatac

catccaagaa
acagccacat

tttggactac

ccacttcttc
attactgtgc
tggggtcaag

gtacctcagt

caccgtctcc

tcc

npezacrasieHa Hike (ocratku CDRL BeigeneHs! MoauepKUBAHUEM ):

QIVLTOSPAL MSASPGEKVT MTCSATSIVS YVYWYQOKPG SSPOPWIYLT

CDRL1 MAT x PD-1 1 (SEQ ID NO: 76): SATSIVSYVY
CDR12 MAT x PD-1 1 (SEQ ID NO: 77): LTSNLAS
CDRL3 MAT x PD-1 1 (SEQ ID NO: 78): QQWSDNPYT

[0092] IIpumepHBIN MONUHYKIEOTHA, KoTophli kogupyeT nomeH VL MAT k PD-1 1, conepxut

nocienoBareabHoOCTh, npuseneHHyo B SEQ ID NO: 75 (HyksieoTuapl, KOAUPYIOLINE OCTATKU

CDRL, Bbl€IEHBI TOAYEPKUBAHUEM):

caaattgttc
gaaggtcacc
ggtaccagca

tccaacctgg

tcacccagtc

atgacctgca

tccagcactc

gtgccaccte

atgtctgcat
aattgtaagt

SNLASGVPAR FSGSGSGTSY SLTISSMEAE DAATYYCQOW SDNPYTEFGGG TKLEIK

ctccagggga
tacgtttact

gaagcctgga
cttectggagt

gacctcttac

cttattactg

tctctcacaa

ccagcagtgg

tcctececcee
ccctgetege
tcagcagcat

agtgataacc

aaccctggat
ttcagtggca
ggaggctgaa
cgtacacgtt

ttatctcaca
gtgggtctgg
gatgctgcca
cggagggggg

accaagctgg aaataaaa

2 I'ymanuzauuss MoHOKJIOHANBbHOrO aHTUTeda K PD-1, MAT k PD-11, 4to0bI
noayyutb «MAT k uPD-1 1»

[0093] BeltneonucanHoe MbimuHoe aHtureno k PD-1 genmoseka, MAT x PD-11, Obuio
I'YMaHU3UPOBAHO W AOMOJHHUTEIBHO NEUMMYHH3HPOBAHO MOCJTE WACHTHU(UKAIIMH AHTHTE€HHBIX
SMUTOIIOB, YTOOBI MPOAEMOHCTPUPOBATh BO3MOKHOCTh T'yMaHH3alK aHTUTeNa k PD-1 yenoseka
C LeJIbI0O YMEHBIIEHHs] €r0 aHTUM€HHOCTH IPU BBEIEHUHU YeJIOBEKy-peLunueHTy. B pesynpraTte
IYMaHM3alUU TIOJYYUIM OAWH T'YMAaHU3HPOBAaHHBIA oMeH VH, 0003HaueHHBIN B HACTOSIIEM
nokymente kak «VH1 MAT x uPD-11», u oauH rymaHu3upoBaHHBIH jgoMeH VL,
obOo3HaueHHbII B HactosimeM pnokymeHTe kak «VL1 MAT k uPD-1 1». CooTBercTBeHHO,
aHTUTEINIO, COJiepiKalliee I'yMaHU3UPOBaHHbIE JOMeHbl VL, criapeHHble C T'yMaHU3HUPOBaHHBIM

momenoM VH, HaswiBaercs « MAT k uPD-1 1».
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[0094] AmuHOKHMCIOTHAs TochenoBaTeabHOCTh JoMeHa VH w3 VH1 MAT « 4uPD-1 1 (SEQ ID
NO: 79) npencrasnena muxe (octatku CDRy BeIIeneHbl OUEPKUBAHUEM):
DVQLOQESGPG LVKPSQTLSL TCTVSGEFSIS NDYAWNWIRQ PPGKGLEWIG
HITYSGSTSY NPSLKSRLTI TRDTSKNQFV LTMTNMDPVD TATYYCARDY

GSGYPYTLDY WGQGTTVTVS S

[0095] IIpumepHblil nonuHykiaeoTun, kotopelii kogupyer VH1 MAT x 4PD-1 1, comepxur
nocnenosareiabHOCTh, npuBeneHHY0 B SEQ ID NO: 80 (HykieoTuasl, KOAMPYIOLINE OCTATKU

CDRgy, BbIzEIeHBI TOTYEPKUBAHUEM):

[0096] AmuHOKHMCIOTHAs TocaeaoBareabHOCTh fomMeHa VL u3 VL1 MAT k 4PD-1 1 (SEQ ID

gacgtacagc
actgagcctg
cctggaattg

cacatcacat

tccaggaaag
acttgcaccg
gattaggcag

acagecggcete

tggcccaggt
tgagtggctt
cctcceccggta

cacatcatat

ctggtgaagce
ctccatctca

aagggctgga

aatcccagtce

catcccagac

aatgactacg

gtggatcggc
tgaagagccg

tcttaccatt

ccaacatgga

ggttctggtt

actcgcgaca
ccctgtggat

acccttatac

ctagtaagaa
actgcaacat

actcgactac

ccagtttgtt
actattgtgc

tggggacagg

gaccgtgagc

tcc

ctgaccatga
tcgagattat

gaaccactgt

NO: 81) npencrasnena muxke (octatku CDRy BbIeNieHbl TOAUEPKHBAHUEM )

EIVLTQSPAT LSVSPGEKVT ITCSATSIVS YVYWYQQKPG QAPQPLIYLT

SNLASGIPAR FSGSGSGTDF TLTISSLEAE DAATYYCQQOW SDNPYTFGGG TKVEIK
[0097] IIpumepHbIit nonuHykjIeoTHn, kotopelii koxupyer VL1 MAT k uPD-1 1, comepxur
nocienoBareabHOCTh, npuBeneHHy0 B SEQ ID NO: 82 (HykieoTuabl, KOAMPYIOLIHE OCTATKH

CDRgy, BbIEIeHBI IOJYEPKUBAHUEM):

B
1

[0098] AmuHOKHMCIOTHAs TocneaoBarenbHOCTh fomena VH MAT 2 k PD-1 (SEQ ID NO: 83)

gaaatcgttc
aaaggtcacc
ggtatcagca

agcaacctgg

tgacccagag

attacttgct

Ccccagcaacc

ctgctactte

ctgtctgtcect
tatcgtgtce

cccccggaga

tacgtgtact

gaagcccggt
cttectggtat

gactgatttc
cctattattg

accaaagtcg

actttgacta
tcaacagtgg

caggctcccc
cccagctegt
tcagctctct

tcagacaatce

agccattgat
ttttcecggta
ggaggcagaa

catacacttt

aaataaag

MonokaonajabHoe anture 0 K PD-1 yenoBeka 2

atatctgacc
gcgggtccgg
gacgccgcca

tggcggtggce

MbIilnrHOEe MOHOKJIOHAJIBbHOE aHTHTEI0 K PD-1 yenoBeka 2

npezncrasieHa Hibke (ocratku CDRy BbIIEIEHBI MOTYEPKUBAHUEM ).



DVQLVESGGG LVQPGGSRKL SCAASGEVES SFGMHWVRQA PEKGLEWVAY
ISSGSMSISY ADTVKGRETV TRDNAKNTLE LOMTSLRSED TAIYYCASLS

DYFDYWGOGT TLTVSS
CDRul1 MAT 2 x PD-1 (SEQ ID NO: 85): SFGMH
CDRu2 MAT 2 x PD-1 (SEQ ID NO: 86): YISSGSMSISYADTVKG
CDRu3 MAT 2 x PD-1 (SEQ ID NO: 87): LSDYFDY
[0099] IIpumepHbIil NONUHYKIEOTHN, KOTOPBI koaupyeT nomeH VH MAT 2 k PD-1, cogepxut
nocienosareiabHOCTh, npuBeneHHy0 B SEQ ID NO: 84 (HykieoTuasl, KOAMPYIOLINE OCTATKU

CDRgy, BbIEIeHBI TOJYEPKUBAHUEM):

[00100]

gatgtgcagc
ccggaaactc

tgcactgggt
atcagtagtg

tcgtggagtc
tcctgtgcag
tcgtcaggcet
gcagtatgag

tgggggaggc
cctctggatt

ccagagaagg

catttcctat

ttagtgcagce
cgttttcagt
ggctggagtyg

gcagacacag

ctggagggtc
agctttggaa

ggtcgcatac
tgaagggccyg

attcaccgtc
ccagtctaag

gactactttg

accagagaca
gtctgaggac
actactgggg

atgccaagaa
acggccattt

ccaaggcacc

caccctgttc
attactgtgc

actctcacag

ctgcaaatga

atccctgagt

tctcctec

88) mpencrasnena Huwke (ocrarku CDRL BbigeneHbl NOAUEpKUBAHUEM )

DVVMSQTPLS LPVSLGDQAS ISCRSSQSLV HSTGNTYLHW YLQKPGQSPK

LLIYRVSNRF SGVPDREFSGS GSGTDFTLKI SRVEAEDLGV FFCSQTTHVP

WTFGGGTKLE

IK

AMUHOKHUCJIOTHAs nocienoBaTeibHOCTh nomeHa VL MAT 2 k PD-1 (SEQ ID NO:

CDRr1 MAT 2 k PD-1 (SEQ ID NO: 90): RSSQSLVHSTGNTYLH
CDR12 MAT 2 k PD-1 (SEQ ID NO: 91): RVSNRFS

CDR13 MAT 2 k PD-1 (SEQ ID NO: 92): SQTTHVPWT

[00101] IIpumepHbIfi MONUHYKIEOTHA, KOTOpbIil koaupyeT nomeH VL MAT 2 k PD-1,
COIEPKHUT MOCIEeN0BaTeIbHOCTD, puBeneHHy0 B SEQ ID NO: 89 (HykieoTHabl, KOAUPYIOIINE
ocratku CDRy, BbII€NIEHBI TOTYEPKUBAHHEM )
tccactctcc

gatgttgtga tgtcccaaac ctgcctgtca gtcttggaga

tcaagcctcce

gaaacaccta

atctcttgca

gatctagtca

gagccttgtt

cacagtactg

tttacattgg

ctcctgatcet
cagtggcagt
aggctgagga
tggacgttcg

acagggtttce

tacctgcaga

taaccgattt

agccaggcca

tectggggtcece

ggatcaggga
tctgggagtt

gtggaggcac

cagatttcac

tttttctgct

actcaagatc

ctcaaactac

gtctccaaag
ccgacaggtt
agtagagtgg
acatgttceg

caagctggaa

atcaaa
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2 I'ymanu3zanuss MOHOKJIOHAJBHOro anrurena Kk PD-1 ugenosexka, MAT 2 k PD-1,
y100BI NOaYy4YuTh «KMAT K 4PD-1 2»
[00102] Brimeonucannoe MbIIIMHOE MOHOKJIOHANbHOE aHTutesio PD-1 uenosexka, MAT 2
K PD-1, O6b110 TYMaHH3UPOBAHO M JOTMOJHUTEIBHO AEMMMYHH3UPOBAHO TOCIE MIESHTU(DUKALIUU
AHTUTCHHBIX STMUTOIOB, YTOOBI MPOJAEMOHCTPUPOBATH BO3MOKHOCTh T'YMAaHU3AIMH AHTUTENA K
PD-1 uenoBeka ¢ 1eIbI0 YMEHBLIEHUSI €0 AHTUM€HHOCTH MPU BBEACHUHU YEJIOBEKY-PELUTTUEHTY.
B pesynbrare rymMaHU3anuy MOJYYIIA ONWH TYMaHU3UPOBaHHBIN noMeH VH, 0003HaueHHbIH B
HacTosimeM nokymeHTe kak « VHI MAT k uPD-1 2», u onun rymaHusupoBaHHbili 1oMeH VL,
obo3HayeHHbIN B HacTosimeM nokyMmeHnTe kak « VL1 MAT k uPD-1 1». CooTtBercTBeHHO, 1t000€
AHTUTEJIO, coJepIKallee I'yMaHU3UPOBaHHbIE NOMeHbl VL, crapeHHble ¢ T'yMaHHU3HPOBAHHBIM
momenoM VH, HaswiBaercs « MAT k uPD-1 2».
[00103] AMMHOKHUCJIOTHas nocnenoBarenbHocTh gomMeHa VH u3z VHI MAT k u4PD-1 2
(SEQ ID NO: 93) npencrasinena ke (ocratk CDRy BbIIeneHbl MOT4epKUBAHUEM):
EVQLVESGGG LVQPGGSLRL SCAASGFVES SEFGMHWVRQA PGKGLEWVAY

ISSGSMSISY ADTVKGREFTI SRDNAKNTLY LOMNSLRTED TALYYCASLS

DYFDYWGQGT TVTVSS
[00104] IIpumepnbiii nonuHykieotun, kotopeii kogupyer VHI MAT k 4PD-1 2,
COJZIEP>KUT TOCIEeN0BaTeNbHOCTD, npuBeaeHHyI0 B SEQ ID NO: 94 (nyxieoTuasl, KOIUPYIOLIHE

ocratku CDRg, Bbli€NIEHBI TOT4EPKUBAHHEM )

[00105]

[00106]

gaagtgcaat
tctgcggttyg
tgcattgggt

atctccageg

tggttgagag
tcectgtgecag
gcgccaggcet
ggtccatgte

tggtggtggc
caagcggatt
cccggcaagg

tattagttat

ctggtgcagce
tgtgttcagc
gtctcgagtg

gccgacacag

caggtggaag
tcttttggga

ggtagcatac
tgaaaggcag

gtttactatc
atagcctgceg
gattacttecg

tccecgtgaca
caccgaggac

actactgggg

atgcaaaaaa
accgccttgt

tcagggcaca

cacactgtac
actactgcgc

actgtgacag

ctgcaaatga

ttccetgtet
tttcttcc

AMUHOKHCIIOTHAsT mocjaenoBaresibHOCTh nomMeHa VL u3 VL1 MAT x yPD-12

(SEQ ID NO: 95) npencrasnena Huwke (octatku CDRy BbII€TICHBI TOAYEPKUBAHUEM ):

DVVMTQSPLS LPVTLGQPAS ISCRSSQSLV HSTGNTYLHW YLOKPGQSPOQ

LLIYRVSNRF SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCSQTTHVP

WTFGQGTKLE

IK

IIpumepHBINT MONMHYKIEOTHUA,

kotopeiii koxupyer VL1 MAT k uPD-12,

COIEPIKHUT MOCIENOBAaTENbHOCTD, puBeneHHy0 B SEQ ID NO: 96 (HykieoTHIpl, KOAUPYIOINE

octratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM )
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[00107]

gacgttgtga
gccagccadgt

gaaatacata

tgacacagtc

atttcttgte

accactgagt

ggagttcaca

ctgccagtta
gagtctggta

cccectgggceca

cattccacag

tctecattgg

ctgctgattt
cagcggcagc
aggcagagga
tggacttttyg

atagagtgtce

tacctgcaaa

taatcgattt

aaccagggca

tctggcgtge

gggtctggca
cgtaggcgtt

gccaaggtac

ctgatttcac
tactactgta

actgaaaatc

gtcagaccac

gagcccccag
cagatcggtt
tctagggtgg

ccatgtacce

taagctggaa

atcaag

MbIilHOEe MOHOKJIOHAJBbHOE aHTHTEI0 K PD-1 yenoBeka 3

NO: 97) npencrasnena nmwke (octatku CDRy BbieieHbI MOAUEepKUBAHUEM ).
OVOQLOOSGAE LVRPGASVTL SCKASGYTEFT DYVMHWVKQT PVHGLEWIGT
IDPETGGTAY NOKFKGKAIL TADKSSNTAY MELRSLTSED SAVYYEFTREK

ITTIVEGTYW YFDVWGTGTT VTVSS
CDRul MAT 3 x PD-1 (SEQ ID NO: 99): DYVMH
CDRu2 MAT 3 k PD-1 (SEQ ID NO: 100): TIDPETGGTAYNQKFKG
CDRy3 MAT 3 k PD-1 (SEQ ID NO: 101): EKITTIVEGTYWYFDV
[00108]

AMUHOKHUCIIOTHAs mocienoBarenpbHoCcTh nomena VH MAT 3 x PD-1 (SEQ ID

IIpumepHbIl NOJUHYKIEOTH, KOTOpbIH kogupyeT aoMeH VH MAT 3 k PD-1,

COZIEP>KUT TOCIEeN0BaTENbHOCTD, npuBeaeHHy0 B SEQ ID NO: 98 (HykieoTuabl, KOIUPYIOIIHE

ocratku CDRy, Bbl€NIEHBI IO T4EPKUBAHHEM )

[00109]

caggttcaac tgcaacagtc tggggctgag

agtgacgctg

tgcactgggt
attgatcctg

tcctgcaagg
gaagcagaca

aaactggtgg

cttcgggcta
cctgtgcatg

tactgcctac

ctggtgaggce
cacatttact
gcctggaatg

aatcagaagt

ctggggcttc
gactatgtaa

gattggaact

tcaagggcaa

ggccatactg
gcagcctgac

attactacga

actgcagaca

atctgaggac
tagtagaggg

agtcctccaa
tctgccgtcet
gacatactgg

cacagcctac
attactttac
tacttcgatg

atggagctcc

aagagagaag
tctggggcac

agggaccacg

gtcaccgtct

cctca

102) npencrasiena Hioke (ocratku CDRL BbIIETICHBI IOAUYEPKUBAHUEM):

DVLLTQTPLS LPVSLGDQAS ISCRSSONIV HSNGDTYLEW YLQKPGQOSPK

LLIYKVSNRFE SGVPDRFSGS GSGTDEFTLKI SRVEAEDLGV YYCFQGSHLP
YTFGGGTKLE IK

CDRL1 MAT 3 k PD-1 (SEQ ID NO: 104): RSSQNIVHSNGDTYLE

CDR12 MAT 3 k PD-1 (SEQ ID NO: 105): KVSNRFS

CDRL3 MAT 3 k PD-1 (SEQ ID NO: 106): FQGSHLPYT

AmuHOKHUCIOTHAs nocnenoBaTebHOCTh nomeHa VL MAT 3 k PD-1 (SEQ ID NO:
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[00110] IIpumepHbIli MONMHYKIEOTHA, KOTOpblil koaupyeT nomeH VL MAT 3 k PD-1,
COIEPIKUT MOCIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 103 (HykieoTuasl, KOAUPYIOINE

ocratkul CDRy, BbIE€NIEHBI TOTYEPKIUBAHIEM )

gatgttttgc
tcaagcctcce

gagacaccta

tgacccaaac

atctcttgca

tccactctcc

gatctagtca

ctgcctgtca
gaacattgta

gtcttggaga
catagtaatg

tttggaatgg

ctcctgatcet
cagtggcagt
aggctgagga
tacacgttcg

ataaagtttc

tacctgcaga

caaccgattt

aaccaggcca

tctggggtcec

gggtcaggga
tctgggagtt

daggggdggac

cagattttac
tattactgct

actcaaaatc

ttcaaggtte

gtctccaaag
cagacaggtt
agcagagtgg

acatcttcecg

caagctggaa

ataaaa

D MbimnHOe MOHOKJIOHAJBHOE AHTHTEI0 K PD-1 yesioBeka 4
[00111] AMUHOKHUCIIOTHAs mocyenoBarenpbHOCTh nomeHa VH MAT 4 x PD-1 (SEQ ID
NO: 107) npencrasnena Huxe (ocratku CDRy BbiieneHb! MOTUEPKUBAHUEM).

DVQLVESGGG LVQPGGSRKL SCAASGEVES SFGMHWVRQA PEKGLEWVAY

ISSGSMSISY ADTVKGRETV TRDNAKNTLE LOMTSLRSED TAIYYCASLT

DYFDYWGQGT TLTVSS
CDRul MAT 4 x PD-1 (SEQ ID NO: 109): SFGMH
CDRu2 MAT 4 x PD-1 (SEQ ID NO: 110): YISSGSMSISYADTVKG
CDR#3 MAT 4 x PD-1 (SEQ ID NO: 111): LTDYFDY
[00112] IIpumepHbIfi NOMUHYKIEOTHN, KOTOphIH komupyeT nomeH VH MAT 4 x PD-1,
COIIEPIKUT MOCNIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 108 (HykyieoTuapl, KOAUPYIOIINE

ocratku CDRg, BbIA€NIEHBI TOTYEPKUBAHUEM )

[00113]

gatgtgcagc
ccggaaactc

tgcactgggt
attagtagtg

tcgtggagtce
tcctgtgecag
tcgtcagget
gcagtatgag

tgggggaggc
cctctggatt

ccagagaagg

tatttcctat

ttagtgcagce
cgttttcagt
ggctggagtyg

gcagacacag

ctggagggtc
agctttggaa

ggtcgcatat
tgaagggcecyg

attcaccgtc
ccagtctaag

gactactttg

accagagaca
gtctgaggac
actactgggg

atgccaagaa
acggccattt

ccaaggcacc

caccctgttc
attactgtgce

actctcacag

ctgcaaatga

atccectgact

tctcctca

112) npencrasnena Hioke (ocratku CDRL BbIIE€TICHBI TOAYEPKUBAHUEM):

DVVMSQTPLS LPVSLGDQAS ISCRSSQSLV HSTGNTYFHW YLQKPGOSPK

LLTIYRVSNRF SGVPDREFSGS GSGTDFTLKI SRVEAEDLGV YFCSQTTHVP

WTFGGGTKLE

IK

CDR.1 MAT 4 x PD-1 (SEQ ID NO: 114):

RSSQSLVHSTGNTYFH

AmuHOKHUCIIOTHAs nochenoBaTebHOCTh nomeHa VL MAT 4 k PD-1 (SEQ ID NO:
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CDR.2 MAT 4 x PD-1 (SEQ ID NO: 115):
CDR.3 MAT 4 x PD-1 (SEQ ID NO: 116):
[00114]

RVSNRF'S

SQTTHVPWT

IIpumepHbIll MONMHYKIEOTHA, KOTOpblil koaupyeT nomeH VL MAT 4 k PD-1,

COIEPIKUT MOCIEA0BATENbHOCTD, npuBeneHHY0 B SEQ ID NO: 113 (HykieoTuasl, KOAUPYIOINE

ocratku CDRy, BbII€NIEHBI TOTYEPKIUBAHIEM )

gatgttgtga
tcaagcctcce

gaaacaccta

tgtcccaaac

atctcctgceca

tccactctcc

gatctagtca

ctgcctgtca
gagccttgtt

gtcttggaga

cacagtactg

tttccattgg

ctcctgatcet
cagtggcagt
aggctgagga
tggacgttcg

acagggtttce

tacctgcaga

taaccgattt

agccaggcca

tctggggtcc

ggatcaggga
tctgggagtt

gtggaggcac

cagatttcac

tatttctgct

actcaagatc

ctcaaactac

gtctccaaag
ccgacaggtt
agcagagtgg
acatgttccg

caagctggaa

atcaaa

E MbIHHOE MOHOKJIOHAJIbHOE aHTHTEeN0 K PD-1 yenoBeka S

[00115]

NO: 117) npeacrasiena Huke (ocratku CDRy BbIeIeHbI MOTYEPKUBAHUEM).
QVQLQQOPGVE LVRPGASVKL SCKASGYSET AYWMNWMKQR PGQGLEWIGV
IHPSDSETWL NQKFKDKATL TVDKSSSTAY MOQLISPTSED SAVYYCAREH

YGSSPFAYWG QGTLVTVSA

CDRul MAT 5 k PD-1 (SEQ ID NO: 119): AYWMN
CDRu2 MAT 5 k PD-1 (SEQ ID NO: 120): VIHPSDSE TWLNQKFKD
CDRu3 MAT 5 k PD-1 (SEQ ID NO: 121): EHYGSSPFAY

[00116]

AmuHOKHCIIOTHasT nocnepoBatenpbHocTh nomMeHa VH MAT 5 x PD-1 (SEQ ID

IIpumepHbIfi NOMUHYKIEOTH], KOTOphI komupyeT nomeH VH MAT 5 k PD-1,

COIEPIKUT MOCJIEN0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 118 (HykieoTuasl, KOAUPYIOINE

ocratku CDRg, BbIE€NIEHBI TOTYEPKUBAHUEM ):

caggtccaac tgcagcagcc tggggttgaa

agtgaagctg

tgaactggat
attcatcctt

tcctgcaagg
gaaacagagg

ccgatagtga

cttctggcta
cctggacaag

aacttggtta

ctggtgaggc
ctccttcacce
gccecttgagtg

aatcagaagt

ctggagcttc
gecetactgga

gattggcgtg

tcaaggacaa

ggccacattg
tcagcccgac

tacggtagta

actgtagaca
atctgaggac
geeegtttge

aatcctccag
tctgcggtcet
ttactggggce

cacagcctac
attactgtgc

caagggactc

atgcaactca

aagagagcac

tggtcactgt ctctgca

[00117]

122) npencrasnena Hioke (ocratku CDRL BbIIETIEHBI TOAYEPKUBAHUEM):

AmMuHOKHUCIIOTHAs nocnenoBaTenbHOCTh nomeHa VL MAT 5 k PD-1 (SEQ ID NO:
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DIVLTQSPAS LAVSLGQORAT ISCRANESVD NYGMSEFMNWE OQOQOKPGQOPPKL

LIYAASNQGS GVPARFSGSG SGTDEFSLNIH PMEEDDTAMY FCQQSKEVPY
TFGGGTKLEL K

CDRL1 MAT 5 k PD-1 (SEQ ID NO: 124): RANESVDNYGMS FMN
CDR12 MAT 5 k PD-1 (SEQ ID NO: 125): AASNQGS
CDRL3 MAT 5 k PD-1 (SEQ ID NO: 126): QOSKEVPYT

[00118] IIpumepHbIll MONMHYKIEOTHA, KOTOpbI koaupyeT nomeH VL MAT 5 k PD-1,
COZIEPKUT MOCIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 123 (HykieoTuasl, KOAUPYIOINE

ocratkul CDRy, BbIZie/IeHBI TOTYEPKIBAHUEM):

gacattgtgc
gagggccacc

tgagttttat

tgacccaatc

atctcctgceca

tccagcecttcet

gagccaacga

ttggctgtgt
aagtgttgat

ctctagggca
aattatggca

gaactggttc

ctcatctatg

ctgcatccaa

CaaCadaaac

ccaaggatcc

caggacagcc

ggggtccctg

tggcagtggg
aggatgatac

acgttcggag

tctgggacag
tgcaatgtat

gggggaccaa

atttcagcct
ttctgtecage

caacatccat

aaagtaagga

acccaaactc
ccaggtttag
cctatggagg
ggttccgtac

gctggaaata

aaa

F MbimuHOe MOHOKJIOHAJIbHOE aHTHTEJI0 K PD-1 yesioBeka 6
[00119] AMUHOKHUCJIOTHAs mocnenoBareabHocTh nomeHa VH MAT 6 x PD-1 (SEQ ID
NO: 127) npencrasnena Huxe (ocratkui CDRy BbiieeHbI OTYEPKUBAHUEM).

EVKLVESGGG LVNPGGSLKL SCAASGETES SYGMSWVRQT PEKRLEWVAT

ISGGGSDTYY PDSVKGRFETI SRDNAKNNLY LOMSSLRSED TALYYCARQK

ATTWFAYWGQ GTLVTVST

CDRul MAT 6 k PD-1 (SEQ ID NO: 129): SYGMS
CDRu2 MAT 6 k PD-1 (SEQ ID NO: 130): TISGGGSDTYYPDSVKG
CDR#3 MAT 6 k PD-1 (SEQ ID NO: 131): OKATTWFAY

[00120] IIpumepHbIfi NOMUHYKIEOTH], KOTOphI komupyeT aomeH VH MAT 6 k PD-1,
COIEPIKHUT MOCJIEA0BATENbHOCTD, npuBeneHHY0 B SEQ ID NO: 128 (aykieoTuasl, KOAUPYIOMNE

ocratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM):

gaaatcgtac tcacccagtc acctgcaacc

acgtgccact

tgtecctteat

ctcagctgca

gaactggttt

ctcatccacg

cecgectetaa

gagcaagtga

ctttctctga
gagtgtggac

cagcagaagc

ccgeggatet

tggatcagga

agtggcactg

acttcaccct

gccccggtga

aattacggca

ctgggcagcc
ggggtgcctt

tacaatcagc

acctaagctg
cacgtttttc

tctctggage
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cagaggactt tgccgtctat ttctgccage aatctaaaga ggtgccctat

acttttggtg gcgggaccaa ggttgagatc aaa
[00121] AmuHOKHUCIOTHAs nochenoBaTenbHOCTh noMeHa VL MAT 6 k PD-1 (SEQ ID NO:
132) npencrasnena Hioke (ocratku CDRL BbIA€TIEHBI TIOAYEPKUBAHUEM):

DIVLTQSPAS LAVSLGQORAT ISCRASESVD NYGISFMNWE OQOQOKPGQPPKL

LIYPASNQGS GVPARFEFSGSG SGTDEFSLNIH PMEEDDAAMY FCQQSKEVPW
TEFGGGTKLEL K

CDRL1 MAT 6 k PD-1 (SEQ ID NO: 134): RASESVDNYGISFMN
CDR12 MAT 6 k PD-1 (SEQ ID NO: 135): PASNQGS
CDRL3 MAT 6 k PD-1 (SEQ ID NO: 136): QOSKEVPWT

[00122] IIpuMmepHbIN NONMHYKIEOTHA, KOTOpbI koaupyeT nomeH VL MAT 6 k PD-1,

COZIEP>KUT MOCNENOBaTeNbHOCTD, puBeneHHY0 B SEQ ID NO: 133 (HykseoTHIbI, KOIUPYIOLIHE
ocratku CDRy, BbIZieNIeHBI TOTYEPKUBAHUEM):

gacattgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca

gagggccacc atctcctgca gagccagcga aagtgttgat aattatggca

acccaaactc

ttagttttat

gaactggttc

ctcatctate

ctgcatccaa

CaacCadaaac

ccaaggatcce

tggcagtggg
aggatgatgc

acgttcggtyg

tctgggacag
tgcaatgtat

gaggcaccaa

acttcagcct

ttctgtcage

caggacagcc
ggggtccctg
caacatccat

aaagtaagga

ccaggtttag
cctatggagg
ggttcecgtgg

gctggaaatc

aaa

G MomnoxknonaabHoe auture o K PD-1 yenosexa 7

1 MbimuHOe MOHOKJIOHAJNBbHOE aHTHTEI0 K PD-1 yesioBeka 7
[00123] AMUHOKHUCJIOTHAs TocyienoBareapbHocTh nomeHa VH MAT 7 x PD-1 (SEQ ID
NO: 137) npencrasnena Huxe (ocratkui CDRy BbIieeHbI OTYEPKUBAHUEM).

OQVOLQQPGAE LVRPGASVKL SCKASGYSFT SYWMNWVKOR PGQGLEWIGV

IHPSDSETWL DQKFKDKATL TVDKSSTTAY MOLISPTSED SAVYYCAREH

YGTSPFAYWG OGTLVTVSS

CDRul MAT 7 x PD-1 (SEQ ID NO: 139): SYWMN
CDRu2 MAT 7 k PD-1 (SEQ ID NO: 140): VIHPSDSETWLDQKFEFKD
CDRu3 MAT 7 k PD-1 (SEQ ID NO: 141): EHYGTSPFAY

[00124] IIpumepHbIN NOJUHYKIEOTH], KOTOpbIH koaupyeT aoMeH VH MAT 7 k PD-1,
COIIEPIKHUT MOCNIEN0BATENbHOCT, npuBeneHHy0 B SEQ ID NO: 138 (HykiieoTuabl, KOAUpYOINe

ocratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM )
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[00125]

gaggtccaac
agtgaagctg
tgaactgggt
attcatcctt

tgcagcagcc
tcctgcaagg
gaagcagagg
ccgatagtga

tggggctgaa
cttctggcta

cctggacaag

aacttggtta

ctggtgaggc
ctccttcacc
gccttgagtg
gatcagaagt

ctggagcttc
agctactgga

gattggcgtg

tcaaggacaa

ggccacattg
tcagcccgac

tacggtacta

actgtagaca
atctgaggac
geeegtttge

aatcctccac
tctgcggtcet
ttactggggce

cacagcctac
attactgtgce

caagggactc

atgcaactca

aagggagcac

tggtcactgt gtcttcc
AmuHOKHUCIOTHAs nocnenoBatenbHOCTh fomeHa VL MAT 7 k PD-1 (SEQ ID NO:

142) npencrasnena Hioke (ocratku CDRL Bbl€I€HBI TOAYEPKUBAHUEM):

DIVLTQSPAS LAVSLGQORAT ISCRANESVD NYGMSEFMNWE QQKPGQPPKL

LIHAASNQGS GVPARFSGSG FGTDEFSLNIH PMEEDDAAMY FCQQSKEVPY

TEFGGGTKLEL K

CDRL1 MAT 7 k PD-1 (SEQ ID NO: 144): RANESVDNYGMS FMN
CDR12 MAT 7 k PD-1 (SEQ ID NO: 145): AASNQGS

CDRL3 MAT 7 x PD-1 (SEQ ID NO: 146): QOSKEVPYT

[00126] IIpumepHbIN NONMHYKIEOTHA, KOTOpbI koaupyeT nomen VL MAT 7 k PD-1,
COZIEPKUT MOCNENOBaTeNbHOCTD, puBeneHHYI0 B SEQ ID NO: 143 (HyksieoTHIbI, KOAUPYIOIIHE

octatku CDRy, BbIeNI€HbI TOTYEPKUBAHUEM ):

gacattgtgc tgacccaatc tccagcttct

gagggccacc

tgagttttat

atctcctgca_gagccaacga

gaactggttc

ctcatccatg

ctgcatcecaa

ttggctgtgt
aagtgttgat

ctctagggca
aattatggca

Caacadgaaac

ccaaggatcce

caggacagcc

ggggtccctg

tggcagtggg
aggatgatgc

acgttcggag

tttgggacag
tgcaatgtat

gggggaccaa

acttcagcct

ttctgtcage

caacatccat

aaagtaagga

acccaaactc
ccaggtttag
cctatggagg
ggttcegtac

gctggaaata

aaa

2 I'ymaHu3anusi MOHOKJIOHAJILHOrO aHTUTeJa K PD-1 yenoseka 7, 4To0bl MoJy4YuTH
«MAT K uPD-1 7»

[00127]

7 x PD-1,

BrimeonrcanHoe MBIIIMHOE MOHOKJIOHANIbHOE aHTuTeNo K PD-1 denoseka, MAT

ObLIO T'YMAaHU3HUPOBAHO W  AOMNOJHUTCIBHO ACHUMMYHU3UPOBAHO  IMOCJIC

I/II[GHTI/I(I)I/IKaL[I/II/I AHTUT'CHHBIX  SIIMTOIIOB, YTOOBI NpOACMOHCTPUPOBATDH BO3MOXHOCTD

rymaHuszauuu aHtutesa k PD-1 denoBeka ¢ Lenbl0 YMEHBLIEHHS €r0 aHTUIE€HHOCTH NpHU
BBEJEHUM  YEJIOBEKy-peLUMNueHTy. B pesynaprare  ryMaHu3alMyd  [OOJAYYWIM — JBA
I'YMaHU3HPOBAHHBIX noMeHa VH, o0o3HadeHHBIX B HacTosimeM nokymeHTe kak « VH1 MAT
9PD-1 7» u « VH2 MAT k 4PD-1 7», u Tpu ryMaHu3upOBaHHBIX AoMeHa VL, 0003Ha4YeHHBIX B

HactosimeM aokyMeHTe kak « VL1 MAT k uPD-1 7», «VL2 MAT k uPD-1 7» u «VL3 MAT «
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yPD-1 7». JIroGoii W3 T'yMaHW3UPOBAHHBIX NOMEHOB VL MokeT ObITh crapeH ¢ JIoObIM U3
rymaHusuposanHbix 1oMeHOB VH. CooTBeTcTBeHHO, M000€ aHTHUTENO, COAEpIKallee ONHH H3
I'YMaHM3UPOBAHHBIX AOMEHOB VL, crlapeHHBIX ¢ T'YMAaHU3MPOBAHHBIM JoMeHOM VH, B o0mem
HaspiBaeTcs: «MAT k 9PD-1 7», U KOHKpeTHble KOMOWHAIIMM T'YMAaHU3HPOBAHHBIX JTIOMEHOB
VH/VL VH/VL,
ryMaHu3upoBaHHoe aHtureno, cogepxaiiee VH1I MAT k uPD-17 u VL2 MAT k 4PD-11, B

YJIIOMHUHAIOTCS CO CCBUIKOM Ha OIpEeAeNeHHbIE JOMEHBI Harpumep,

gactHOCTH Ha3biBaeTcsa «MAT k uPD-1 7(1.2)».

[00128] AMMHOKHUCJIOTHas nocnenoBarenbHocTh nomeHa VH u3z VHI MAT k u4PD-17

(SEQ ID NO: 147) npencrasnena Hwxke (octatku CDRu BeigeneHs! noguepkuBaHueM):
QVQLVOSGAE VEKKPGASVKV SCKASGYSEFT SYWMNWVRQA PGQGLEWIGV

IHPSDSETWL DQKFKDRVTI TVDKSTSTAY MELSSLRSED TAVYYCAREH

YGTSPFAYWG QOGTLVTVSS
[00129] IIpumepnsiii nonuHykineoTun, kotopbli kogupyer VHI MAT x 4PD-17,
COZIEPKUT MOCNENOBaTeNbHOCTD, puBeneHHY0 B SEQ ID NO: 148 (HykyieoTHIbl, KOIUPYIOLIHE

ocratki CDRy, BbIi€NIEHBI TOTYEPKUBAHUEM ):

[00130]

caagttcaat
tgttaaggtg
tgaattgggt

atacatcctt

tggtacagag
tcctgcaaag
gcgtcaagca

ctgacagcga

cggggcagag
ccagcggtta

ccagggcadgg

gtgaagaaac
cagctttaca

gtctggaatg

aacatggttg gaccagaaat

ccggcgcecag

agctattgga

gattggggtg
ttaaagatcg

tgtgacaatt
ccagcttgcg

tacggcacat

acagtcgata
gtccgaggac
caccttttge

agtccacaag
accgctgtgt
atactggggc

cactgcttac
attattgcgce

cagggaactc

atggaactct
cagagagcac

tcgtaaccgt atcctcc

(SEQ ID NO: 149) npencrasnena Hwxke (octatki CDRy BeiIeneHbI MOAUEPKHUBAHUEM )

QVOLVQSGAE VKKPGASVKV SCKASGYSFT SYWMNWVROA PGQGLEWAGV

IHPSDSETWL DQKFKDRVTI TVDKSTSTAY MELSSLRSED TAVYYCAREH

YGTSPFAYWG

QGTLVTVSS

AMUHOKHCIIOTHAs nociienoBarebHOCT, AoMeHa VH uz VH2 MAT k uPD-17

[00131] IIpumepsblii nmonuHykiaeoTun, kotopblt komupyer VH2 MAT k 4PD-17,
COIEPIKUT MOCNIEN0BATENbHOCT, npuBeneHHy0 B SEQ ID NO: 150 (HykyieoTuabl, KOAUPYIOIINE
CDR# ocTaTku, BbIAEIEHBI TOTYEPKUBAHUEM):

caagttcaat

tggtacagag cggggcagag gtgaagaaac ccggcgccag

tgttaaggtg
tgaattgggt

atacatcctt

tcctgcaaag
gcgtcaagca

ctgacagcga

ccagcggtta

ccagggcagqg
aacatggttg

cagctttaca
gtctggaatg

gaccagaaat

agctattgga

ggctggggtg
ttaaagatcg

tgtgacaatt

acagtcgata

agtccacaag

cactgcttac

atggaactct
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[00132]

[00133]

[00134]

[00135]

ccagcttgcg gtccgaggac accgctgtgt attattgcgce cagagagcac

tacggcacat caccttttge atactggggc cagggaactc tcgtaaccgt atcctcecc

(SEQ ID NO: 151) npencrasnena mwxke (octatkd CDRu BeineneHbl MOqUEpKUBAHUEM )

EIVLTQSPAT LSLSPGERAT LSCRANESVD NYGMSEFMNWE QQOKPGQPPKL

LIHAASNQGS GVPSRESGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI

K

IIpumepHbIlT MONUHYKIECOTHUA,

ocratku CDRy, BbII€NIEHBI TOTYEPKUBAHUEM):

gaaatcgtac tcacccagtc acctgcaacc

acgtgccact

Egtccttcat

ctcagctgca

gagcaaatga

ctttctctga
gagtgtggac

gccccggtga

aattacggca

gaactggttt

ctcatccacg

ccgcctctaa

cagcagaagc

ccagggatct

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

acttcaccct

ttctgcecage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctctggagce
ggtgccctat

ggttgagatc

aaa

(SEQ ID NO: 153) npencrasnieHa Huwxke (octatku CDRy BbIIeneHbl TOAYEPKUBAHUEM):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQOKPGQPPKL

LIHAASNQGS GVPSRESGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI

K

IIpumepHBINi MONMHYKIEOTHA,

ocratku CDRg, BbI€NIEHBI TOTYEPKUBAHUEM ):

gaaatcgtac tcacccagtc acctgcaacc

acgtgccact

tgtecctteat

ctcagctgca

gagcaagtga

ctttctctga
gagtgtggac

gaactggttt

ctcatccacg

cegectetaa

cagcagaagc

ccagggatcect

gccccggtga

aattacggca

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtyg

agtggcactg
tgccgtcectat

gcgggaccaa

acttcaccct

ttctgceage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctctggage
ggtgcecctat

ggttgagatc

aaa

AMUHOKHCIIOTHAsT mocienoBaresibHOCTh nomMena VL m3 VL1 MAT x uPD-17

xkotopeiii koxupyer VL1 MAT k uPD-17,

COZIEPIKUT MOCNIEN0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 152 (HykieoTuabl, KOAUPYIOIINE

AMUHOKHCIIOTHAsT mocienoBarebHOCTs aoMeHa VL u3 VL2 MAT k uPD-17

koTopelii komupyer VL2 MAT x uyPD-17,

COIEPIKUT MOCJIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 154 (aykyieoTuasl, KOAUPYIOIINE

[00136] AMUHOKHCIIOTHAsT mocienoBaresibHOCTh nomMeHa VL u3 VL3 MAT k 4uPD-17

(SEQ ID NO: 155) npencrasnena muxe (octatku CDRy BeImeneHsl NoquepKUBaHHEM):
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EIVLTOSPAT LSLSPGERAT LSCRASESVD NYGMSEFMNWE QQOKPGQPPKL

LTHAASNRGS GVPSRESGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY
TEFGGGTKVEL K
[00137] IlpumepHblli monauHykaeoTHn, kotopsiit koxupyer VL3 MAT k uPD-17,
COZEPIKUT MOCNIEN0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 156 (HykiieoTuabl, KOAUPYIOIINE

ocratku CDRy, BbIIENIEHBI TOTYEPKUBAHUEM):

[00138]

gaaatcgtac
acgtgccact

tgtccttecat

tcacccagtc

ctcagctgca

acctgcaacc

gagcaagtga

ctttctctga
gagtgtggac

gccccggtga

aattacggca

gaactggttt

ctcatccacg

ccgectetaa

cagcagaagc

ccgeggatcet

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

AMHHOKHCJIOTOMH

acttcaccct

ttctgcecage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctctggagce
ggtgccctat

ggttgagatc

aaa

CDRL1 nomena VL u3z VL2 MAT k uPD-17 u VL3 MAT x uPD-1 7 conepxxur

3aMEHy  acraparmHa CEPUHOM UM  COJAEPXKUT  aMUHOKHCJIOTHYIO
MOCJIEI0BATENBLHOCTD. RASESVDNYGMSFMN  ((SEQ ID NO: 157), 3aMeHeHHBI! CEPUH BbIIETIEH
noquepkuBaHreM). COrjlacHO HACTOSIEMY H300pPETEHHIO MPEAYCMOTPEHO, YTO aHAJOTUYHAsS
3aMeHa MOXKET ObITh BKIIoYeHa B 000 u3 nomeHoB CDRy.1 MAT 7 x PD-1, onucaHHbIX BBILIE.
[00139] ITomumo storo CDRr2 pmomena VL VL3 MAT x 4yPD-17 comep>xur 3aMeHy
rJIyTaMUHA aMHUHOKHCJIOTON aprUHUHOM U COIEP’KUT aMHHOKHCJIOTHYIO TMOCJEI0BATEIbHOCTD:
AASNRGS ((SEQ ID NO: 158), 3ameHeHHbIl apriHUH BblieNieH noadepkusaHuem). CoriacHo
HACTOSIIIEMY U300PETEHUIO MPEAYCMOTPEHO, YTO aHAJIOTHYHASI 3aMEHa MOKET ObITh BKIIFOYEHA B
nr060i u3 nomeHoB CDR1.2 MAT 7 k PD-1, onucaHHBIX BBIIIE.
H MbimuHOe MOHOKJIOHAJIbHOE aHTHTEI0 K PD-1 yesioBeka 8
[00140] AMUHOKHUCJIOTHAs TocnienoBareapbHocTh nomena VH MAT 8 x PD-1 (SEQ ID
NO: 159) npencrasnena Huxe (ocratku CDRy BbIeIeHbI MOTYEPKUBAHUEM).

EGOLOOSGPE LVKPGASVKI SCKASGYTET DYYMNWVKQON HGKSLEWIGD

INPRKNGDTHY NQKFKGEATL TVDKSSTTAY MELRSLTSED SAVYYCASDFE

DYWGQGTTLT VSS

CDRul MAT 8 k PD-1 (SEQ ID NO: 161): DYYMN
CDRu2 MAT 8 k PD-1 (SEQ ID NO: 162): DINPKNGDTHYNQKFKG
CDR#3 MAT 8 k PD-1 (SEQ ID NO: 163): DFDY
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[00141] IIpumepHbIfi NOMUHYKIEOTH], KOTOpbIH kogupyeT aomMeH VH MAT 8 x PD-1,
COZIEPIKUT MOCIEN0BATENbHOCT, npuBeneHHy0 B SEQ ID NO: 160 (HykyieoTuabl, KOAUPYIOINE

ocratku CDRg, BbII€TICHBI TOTYEPKUBAHUEM):

[00142]

gagggccagc
agtgaagata
tgaactgggt

attaatccta

tgcaacaatc
tcctgtaagg
gaagcagaac

aaaatggtga

tggacctgag
cttctggata
catggaaaga

cactcactac

ctggtgaagce
cacgttcact
gccttgagtg

aaccagaagt

ctggggcttc

gactactaca

gattggagat
tcaagggcga

ggccacattg
gcagcctgac

gactactggg

actgtagaca
atctgaggac

gccaaggcac

agtcctccac
tctgcagtct

cactctcaca

cacagcctac
attactgtgce
gtctcctcc

atggagctcc
gagcgatttt

164) npencrasnena Hike (ocratku CDRL BbleIeHbI TOAYEPKUBAHUEM):

DVVMTQTPLS LPVGLGDOAS ISCRSSQTLV YSNGNTYLNW FLOKPGQSPK
LLIYKVSNRF SGVPDRFESGS GSGTDFTLKI SRVEAEDLGV YFCSQSTHVP

AmuHOKHCIOTHAs nocienoBatenbHOCTh foMeHa VL MAT 8 k PD-1 (SEQ ID NO:

FTFGSGTKLE IK

CDRL1 MAT 8 x PD-1 (SEQ ID NO: 166): RSSQTLVYSNGNTYLN
CDRL2 MAT 8 x PD-1 (SEQ ID NO: 167): KVSNREF'S

CDR13 MAT 8 k PD-1 (SEQ ID NO: 168): SQSTHVPFET

[00143] IIpumepHbIfi MONUHYKIEOTHA, KOTOpbIi koaupyeT nomeH VL MAT 8 k PD-1,
COIEPIKHUT MOCIEN0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 165 (HykieoTuasl, KOAUPYIOIINE

ocratku CDRy, BbIZieNIEHbI TOTYEPKUBAHUEM )

gatgttgtga tgacccaaac tccactctcc

tcaagcctcc

gaaacaccta

atctcttgca _gatctagtca

tttaaattgg

ctcctgatcet
cagtggcagt
aggctgagga

acaaagtttce

ctgcctgtceg
gacccttgta

gtcttggaga
tatagtaatg

ttcctgcaga

caaccgattt

agccaggcca

tetggggtcec

ggatcaggga
tctgggagtt

cagatttcac

actcaagatc

gtctccaaag

cagacaggtt

agcagagtgg

tatttctgct ctcaaagtac acatgttcca

aaagttggaa ataaaa

ttcacgttcg gctcggggac
I MosxokoHaAbHOE aHTUTEN0 K PD-1 yenosexka 9
1 MblinnHOe MOHOKJIOHAJILHOE AaHTUTEN0 K PD-1 yeioBeka 9
[00144] AMUHOKHUCJIOTHAs TocyienoBarebHOCTh nomena VH MAT 9 x PD-1 (SEQ ID
NO: 169) npencrasniena Huxe (ocratku CDRy BbIeIeHbI MOTYEPKUBAHUEM).

EVMLVESGGG LVKPGGSLKL SCAASGETES SYLVSWVRQT PEKRLEWVAT

ISGGGGNTYY SDSVKGRETI SRDNAKNTLY LOISSLRSED TALYYCARYG

FDGAWFAYWG QOGTLVTIVSS
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CDRul MAT 9 k PD-1 (SEQ ID NO: 171): SYLVS
CDRu2 MAT 9 k PD-1 (SEQ ID NO: 172): TISGGGGNTYYSDSVKG
CDRu3 MAT 9 k PD-1 (SEQ ID NO: 173): YGFDGAWFAY

[00145] IIpumepHbIli NOJUHYKIEOTH], KOTOpbIH konupyeT aomeH VH MAT 9 k PD-1,
COZIEPIKUT MOCIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 170 (HykyieoTHapl, KOAUPYIOINE

ocratku CDRy, BbII€NIEHBI TOTYEPKUBAHUEM):

gaagtgatgc
cctgaaactc
tgtettgggt
attagtggtg

tggtggagtc
tcctgtgcag
tcgccagact

gtggtggtaa

tgggggaggc
cctctggatt

ccggagaaga

cacctactat

ttagtgaagc
cactttcagt
ggctggagtyg
tcagacagtg

ctggagggtc
agttatcttg

ggtcgcaacc

tgaagggtcg

attcaccatc

gcagtctgag

tccagagaca
gtctgaggac
cctggtttge

atgccaagaa
acggccttgt
ttactggggc

caccctgtac

attactgtgce

ctgcaaatca

aaggtatggt

ttcgacggeg
[00146]

caagggactc tggtcactgt ctcttcc

AMMHOKUCJIOTHas niocheaoBatenbHOCTh noMeHa VL MAT 9 k PD-1 (SEQ ID NO:
174) npencrasiena Huwxke (octarku CDRL BbIeneHbl TOAYEPKHBAHUEM):

DIOMTQSPAS LSASVGDIVT ITCRASENIY SYLAWYQQKQ EKSPQLLVYN

AKTLAAGVPS RFSGSGSGTQ FSLTINSLQP EDFGNYYCQH HYAVPWTEGG GTRLEIT

CDRr1 MAT 9 k PD-1 (SEQ ID NO: 176): RASENIYSYLA
CDR12 MAT 9 k PD-1 (SEQ ID NO: 177): NAKTLAA
CDR13 MAT 9 k PD-1 (SEQ ID NO: 178): QHHYAVPWT

[00147] IIpumepHbIfi MONUHYKIEOTHA, KOTOpbIil koaupyeT nomeH VL MAT 9 k PD-1,
COIEPIKHUT MOCJIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 175 (HykieoTuasl, KOAUPYIOINE

ocratku CDRy, BbIZieNIEHbI TOTYEPKUBAHUEM )

gacatccaga
tattgtcacc
catggtatca

gcaaaaacct

tgactcagtc

atcacatgte

tccagecctcee

gagcaagtga

ctatctgcat
gaatatttac

ctgtgggaga
agttatttag

gcagaaacadg

tggcagcagg

aggcacacaqg
ggaattatta

ggcaccagac

ttttctctga
ctgtecagecat

gaaaaatctc
tgtgccatca
ccatcaacag

cattatgctg

ctcagctcct
aggttcagtg
cctgcagcect

ttcegtggac

ggtctataat
gcagtggatc
gaagattttg
gttcggtgga

tggaaatcac

a

2 I'ymaHu3a1usi MOHOKJIOHAJILHOrO aHTHUTeJa K PD-1 yenoseka 9, uro0b1 moryuuTh
«MAT K uPD-1 9»
[00148] BrineonucanHoe MBIIIMHOE MOHOKJOHajdbHOE aHTutesno k PD-1 dyenoeexka 9

T'YMaHU3UPOBAJIU U HOMOJHHUTCIBbHO ACUMMYHU3IHUPOBAJIN TIOCJIC I/II[eHTI/I(I)I/IKaLII/II/I AHTHUI'€HHBIX
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SMUTOIIOB, YTOOBI MPOAEMOHCTPUPOBATH BO3MOXKHOCTh T'yMaHH3alMu anturena k PD-1 genoseka
C LIeJIbI0O YMEHBUIEHHs] €r0 aHTUIE€HHOCTU IPU BBEIEHUHU YeJIOBEKy-peLunuenTy. B pesynbraTte
IYMaHU3alUU TOJYYHJIM J1BA T'YMaHH3UPOBaHHbIX JoMeHa VH, 0003HaueHHBIX B HACTOSIIEH
3asBke kak «VH1 MAT k uPD-19» u «VH2 MAT x 4PD-1 9», u nBa rymMaHu3UpOBaHHBIX
nomeHa VL, o0o3HaueHHbIX B HacTosiel 3asBke kak « VL1 MAT k uPD-1 9» u «VL2 MAT k
yPD-19». JIro0oif u3 TyMaHM3UPOBAHHBIX JAOMEHOB VL Moxker ObIThb cHapeH c
rymMaHu3upoBaHHbIMU foMeHaMu VH. CoOTBETCTBEHHO, JIF000E aHTUTEINO, COoMleprKallee OUH U3
I'YMaHU3UPOBAHHBIX AOMEHOB VL, crapeHHBIX ¢ I'YMaHU3MPOBAaHHBIM JoMeHOM VH, B oOmem
cnyyae HasbiBaeTcst «MAT k 4PD-19», u kOHKpeTHble KOMOMHALIMM T'YMaHHW3MPOBAHHBIX
nomeHoB VH/VL ynomMuHaroTCs €O CChUIKOM Ha ompenesneHHble noMeHsl VH/VL, mampumep,
rymMaHusupoBaHHoe aHtureno, cogepxaiiee VH1I MAT k uPD-19 u VL2 MAT k 4PD-19, B
yacTHOCTH Ha3biBaeTcsa «MAT k uPD-1 9(1.2)».
[00149] AMMHOKHUCJIOTHas nocnenoBaTenbHocTh qomeHa VH u3z VHI MAT x y4PD-19
(SEQ ID NO: 179) npencrasnena Hiwke (octatku CDRy BbIeNneHb! MoT4epKUBAHUEM):
EVQLVESGGG LVRPGGSLKL SCAASGFTES SYLVSWVRQA PGKGLEWVAT
ISGGGGNTYY SDSVKGRFTI SRDNAKNSLY LOMNSLRAED TATYYCARYG
FDGAWFAYWG QGTLVTVSS

[00150]

IIpumepHbili nonunykieotun, koropsii komupyer VHI MAT k uPD-19,
COJZIEPKUT MOCNeNOBaTeNbHOCTD, npuBeneHHY0 B SEQ ID NO: 180 (HykyieoTHapl, KOAUPYIOLIHE

ocratku CDRg, Bbli€NIEHBI TOTYEPKUBAHUEM):

gaggtgcagc
tctgaaactg

tgtcttgggt
atctceggtyg

tggtggaaag
tcectgtgecag
aagacaagca

gaggtggcaa

tgggggcggc
catcaggatt

cccggaaaadg

cacctactat

ctggtgcgac
tactttttca
gcttggaatg

agcgacagtg

ccgggggaag
tcttateteg

ggtggccact
tcaagggaag

atttaccatc
actccctgeg

tttgacggceg

agtcgcgaca
cgccgaggac

catggtttgce

acgctaagaa
accgccacct

ctactgggga

[00151]

(SEQ ID NO: 181) npencrasnena Hwxke (octatki CDRu BeIeIeHbI TOAUEPKHUBAHUEM )

tagcctgtac
attactgtgc

cagggcacat

ctccagatga

acgctatgga

tggtaaccgt tagctcc

AMUHOKHCIIOTHAsT mociienoBareibHOCTh AoMeHa VH uz VH2 MAT k uPD-19

EVOLVESGGG LARPGGSLKL SCAASGETES SYLVGWVRQA PGKGLEWTAT

ISGGGGNTYY SDSVKGRETI SRDNAKNSLY LOMNSARAED TATYYCARYG

FDGAWFAYWG

QGTLVTVSS

[00152] IIpumepHblii nmonuHykieoTHna, kotopbli koaupyer VH2 MAT k 4PD-19,
COZIEPIKUT MOCIIEN0BATENbHOCT, npuBeneHHy0 B SEQ ID NO: 182 (HykyieoTuabl, KOAUPYIOIINE

ocratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM )
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[00153]

gaggtgcagc
tctgaaactg
tgggetgggt
atctceggtyg

tggtggaaag
tcctgtgecag
aagacaagca

gaggtggcaa

tgggggcggc
catcaggatt

cccggaaaadg

cacctactat

ctggcgcgac
tactttttca
gcttggaatg
agcgacagtg

ccgggggaag
tcttateteg

gacggccact

tcaagggaag

atttaccatc
actccgcacg

tttgacggcg

agtcgcgaca
cgccgaggac

catggtttgce

acgctaagaa
accgccacct

ctactgggga

tagcctgtac
attactgtgce

cagggcacat

ctccagatga

acgctatgga

tggtaaccgt tagctcc

CDRul pomena VH uz VH2 MAT k 4PD-19 copepxxutr 3ameHy cepuHa

AMHHOKHCJIOTOM TJIMLIMHOM U COEPKMT aMUHOKHUCIIOTHYIO MOCJIEN0BATENBHOCTh: SYLVG ((SEQ
ID NO: 183), 3ameHeHHbIHl TIMLHMH BbIIEJIeH MoxdepkuBaHueM). COrjiacHO HACTOSIIEMY
N300pETEHNI0 MPENYCMOTPEHO, YTO aHAJOTHYHAsl 3aMEHa MOXeT ObITh BKJIIOUEHA B JHOOOH U3
noMeHoB CDRul MAT 9 x PD-1, onucaHHbIX BBIIIE.

[00154] AMMHOKHUCJIOTHas nocienoBareapbHOCTh noMeHa VL u3z VL1 MAT k 4PD-19
(SEQ ID NO: 184) npencrasnena Hwke (octatku CDRy BbIeneHbl TOT4epKHUBAHUEM):

DIQMTQSPSS LSASVGDRVT ITCRASENIY SYLAWYQQKP GKAPKLLIYN

AKTLAAGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQH HYAVPWTEFGQ GTKLEIK

[00155] IIpumepnblii nonauHykaeoTun, kotopsii koaupyer VL1 MAT k 4PD-19,
COJZIEP>KUT TMOCNENOBaTeNbHOCTD, NpuBeneHHYI0 B SEQ ID NO: 185 (HykyeoTuapl, KOIUPYIOLINe

ocratku CDRgy, Bbli€NIEHBI IO T4EPKUBAHUEM )

gacattcaga tgactcagtc tcccagcagt

tcgggtcacc
cctggtatca

gccaagacce

atcacctgce_gtgcctcaga

acagaaacct

tegecagetgg

agggacagat

ccacttacta

ttcaccctca

ctgcecageat

ctgtccgecat

aaacatctat

ccgtggggga

tcataccteg

ggtaaagccc
cgtgccaagt
ccatatcctc

cattacgcag

caaaattgct
aggttctcag
actgcagccc

tgceectggac

catttacaac
gcagcggctc
gaggattttg

cttcggacaa

ggcactaagc

[00156]

tcgagatcaa a
AMUHOKHCIIOTHAsT TOCIenoBaTeibHOCTE aoMeHa VL m3 VL2 MAT x 4PD-19
(SEQ ID NO: 186) npencrasnieHa Huwxke (octatki CDRy BeIneneHbl NOAUepKUBAHNUEM):

DIOMTQSPSS LSASVGDRVT ITCRASENIY NYLAWYQOKP GKAPKLLIYD

AKTLAAGVPS RESGSGSGTD FTLTISSLOP EDFATYYCQH HYAVPWTEGQ GTKLEIK

[00157] IIpumepnbiii nonuHykiaeoTun, kotopsiii koaupyer VL2 MAT k uPD-19,
COIIEPIKUT MOCNIEA0BATENbHOCTD, npuBeneHHY0 B SEQ ID NO: 187 (HykieoTuasl, KOAUPYIOINE
octratku CDRg, BbIAENIEHBI TOTYEPKUBAHUEM ):

gacattcaga tgactcagtc tcccagcagt ctgtccgcat ccgtggggga

tcgggtcacce atcacctgce gtgectcaga aaacatctat aactaccteg
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cctggtatca

gccaagaccce

acagaaacct

tcgecagetgg

agggacagat

ccacttacta

ttcaccctca

ctgccagecat

ggtaaagccc
cgtgccaagt
ccatatcctc

cattacgcag

caaaattgct
aggttctcag
actgcagccc

tgcccetggac

catttacgac
gcagcggctc
gaggattttg

cttcggacaa

ggcactaagc

[00158]

tcgagatcaa a
CDRL]1 nomena VL u3z VL2 MAT x 4yPD-19 conepxur 3ameHy cepuHa
AMUHOKHCJIOTOM  acmapariHOM W COAEPKUT  AMUHOKHCJIOTHYHO  IOCJEIOBATENbHOCTD:
RASENIYNYLA (SEQ ID NO: 188), 3ameHeHHBbIH acnaparuH BbIAEIEH MOTYEPKUBAHHEM).
CornacHo HacTosileMy HU300PETEeHHIO TPEAYCMOTPEHO, YTO AHAJIOTMYHAsl 3aMEeHa MOXKET OBITh
BKJIHOUeHa B 1r000M u3 nomeHoB CDRrL1 MAT 9 k PD-1, onucaHHBIX BBIIIE.
[00159] CDR.2 pnomena VL u3z VL2 MAT k 4PD-19 comepxuT 3ameHy acmaparvHa
AMMHOKHCJIOTON acrnapTatoM U COZIEPKUT aMHUHOKHUCJIOTHYIO MOCJI€A0BAaTeNbHOCTh: DAKTLAA
((SEQ ID NO: 189), 3ameHeHHbIi1 acniapTaT BbiesieH noguepkuBanuemM). CoriacHO HaCTOSILIEMY
u300peTEeHNI0 MPEeAYCMOTPEHO, YTO aHAJOTHYHAsl 3aMeHa MOXET ObITh BKJIOUEHA B JIFOOOH U3
noMeHoB CDR1.2 MAT 7 x PD-1, onucaHHBIX BBIIIIE.
J MpbIHHOe MOHOKJIOHAJIbBHOE aHTUTe0 K PD-1 yesnoBexka 10
[00160] AMUHOKHUCJIOTHAs mocienoBaTebHocTh foMeHa VH MAT 10 k PD-1 (SEQ ID
NO: 190) npencrasiena Hike (ocratku CDRy BbIIeneHbl MOTYEPKUBAHUEM).

EVILVESGGG LVKPGGSLKL SCAASGETEFS NYLMSWVRQT PEKRLEWVAS

ISGGGSNIYY PDSVKGRETI SRDNAKNTLY LOMNSLRSED TALYYCARQE

LAFDYWGQGT TLTVSS

CDRul MAT 10 k PD-1 (SEQ ID NO: 192):  NYLMS
CDRu2 MAT 10 x PD-1 (SEQ ID NO: 193): SISGGGSNIYYPDSVKG
CDRu3 MAT 10 k PD-1 (SEQ ID NO: 194):  QELAFDY

[00161] IIpumepHblii monuHykI€OTHA, KOTOphIl KoaupyeT gomeH VH MAT 10 x PD-1,
COIEPIKHUT MOCJIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 191 (aykneoTuasl, KOAUPYIOINE

ocratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM):

gaagtgatac
cctgaaactc

tgtcttgggt
attagtggtg

tggtggagtc
tcectgtgecag
tcgccagact

gtggtagtaa

tgggggaggc
cctctggatt

ccggagaaga

tatctactat

ttagtgaagc
cactttcagt
ggctggagtyg

ccagacagtg

ctggagggtc

aactatctca

ggtcgcaagt
tgaagggtcg

attcaccata
acagtctgag
ctggettttg

tccagggaca
gtctgaggac
actactgggg

atgccaagaa
acggccttgt

ccaaggcacc

caccctgtac
attactgtgc

actctcacag

ctgcaaatga

aagacaagaa

tctcctcece
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[00162]

NO: 195) npencrasiena Hike (ocratku CDRL BbIeNIeHbI TOTIEPKUBAHUEM):

DIQMTOTTSS LSASLGDRVT ISCRTSQDIS NFLNWYQOKP DGTIKLLIYY

AMUHOKHUCJIOTHAsT mocaenoBaTeibHOCTh nomeHa VL MAT 10 k PD-1 (SEQ ID

TSRLHSGVPS RESGSGSGTD YSLTISNLEQ EDIATYFCQQ GSTLPWTEFGG GTKLEII

CDRL1 MAT 10 x PD-1 (SEQ ID NO: 197): RTSQDISNFLN
CDR12 MAT 10 x PD-1 (SEQ ID NO: 198): YTSRLHS
CDRL3 MAT 10 x PD-1 (SEQ ID NO: 199): QOGSTLPWT

[00163]

IIpumepHblii MONMHYKJIEOTHA, KOTOphI koaupyeT nomeH VL MAT 10 x PD-1,

COZIEPKUT MOCIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 196 (Hykneotuasl, KOAUPYIOINE

ocratkul CDRy, BblZie/IeHbI TOTYEPKUBAHUEM):

gatatccaga
cagagtcacc
actggtatca

acatcaagat

tgacacagac

atcagttgca

tacatcctcc

ggacaagtca

ctgtctgcct
ggacattagc

ctctgggaga
aattttttaa

gcagaaacca

tacactcagg

tggaacagat
ccacttactt

ggcaccaagc

tattctctca

ttgccaacag

gatggaacta
agtcccatca
ccattagcaa

ggtagtacgce

ttaaactcct
aggttcagtg
cctggagcaa

ttcegtggac

gatctactac
gcagtgggtc
gaagatattg
gttcggtgga

tggaaatcat

a

K MbimnyHOEe MOHOKJIOHAJBHOE aHTUTEI0 K PD-1 yestoBexa 11

[00164]

NO: 200) npencrasniena Huxe (ocratku CDRy BbIneIeHbl OTYEPKUBAHUEM).

EVOLOOSGTV LARPGASVKM SCKTSGYTFET GYWMHWVKQR PGQGLKWMGA

IYPGNSDTHY NQKFKGKAKL TAVTSASTAY MELSSLTNED SAIYYCTTGT

AMUHOKHUCJIOTHAs mocienoBaTenbHocTh nomena VH MAT 11 k PD-1 (SEQ ID

YSYEDVWGTG TTVTVSS

CDRul MAT 11 k PD-1 (SEQ ID NO: 202):  GYWMH

CDRu2 MAT 11 k PD-1 (SEQ ID NO: 203): AIYPGNSDTHYNQKFKG
CDRu3 MAT 11 k PD-1 (SEQ ID NO: 204):  GTYSYFDV

[00165] IIpumepHslii nonuHykieoTua, KoTopeiii koaupyet nomeH VH MAT 11 x PD-1,

COIEPIKHUT MOCNIEN0BATENbHOCT, npuBeneHHy0 B SEQ ID NO: 201 (HykyieoTuabl, KOAUPYIOIINE

ocratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM )

gaggttcagc
agtgaagatg
tgcactgggt
atttatecctg

tccagcagtc
tcctgcaaga
aaaacagagqg

gaaatagtga

tgggactgtg
cttctggcta
cctggacagg

tactcactac

ctggcaaggc
cacatttacc
gtctgaaatg

aaccagaagt

ctggggcttc
ggctactgga

gatgggggcet

tcaagggcaa

ggccaaactg

actgcagtca

catccgccag

cactgcctac

atggagctca
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gcagcctgac aaatgaggac tctgcgatct attactgtac tactgggacce
tactcgtact tcecgatgtetg gggcacaggg accacggtca ccgtctcecte a
[00166]

AMUHOKHUCIIOTHAsT mocaenoBaTeibHOCTh nomeHa VL MAT 11 k PD-1 (SEQ ID
NO: 205) npencrasiena Hiwke (ocratku CDRL BbIeNeHbI MOAYEPKUBAHUEM):

DILLTOSPAI LSVSPGERVS FSCRASQSIG TSIHWYQOHRT NGSPRLLIKY

ASESISGIPS REFSGSGSGTD FTLSINSVES EDIADYYCQQ SNSWLTFGAG TKLELK

[00167]

CDRL1 MAT 11 x PD-1 (SEQ ID NO: 207): RASQSIGTSIH
CDR12 MAT 11 x PD-1 (SEQ ID NO: 208): YASESIS
CDRL3 MAT 11 x PD-1 (SEQ ID NO: 209): QOSNSWLT

ocratkul CDRy, BbIZieNIeHbI TOTYEPKUBAHUEM):

gacatcttgc tgactcagtc tccagccatc

aagagtcagt
actggtatca
gcttctgagt

ttctcctgca _gggccagtca

gcacagaaca

ctatctcetgg

agggactgat
cagattatta

tttactctta

ctgtcaacaa

ctgtctgtga
gagcattggce

IIpumepHblll NONMHYKIEOTUA, KOTOphI koaupyeT nomeH VL MAT 11 x PD-1,

COZIEPKUT MOCIENOBAaTEeNbHOCTD, puBeneHHY0 B SEQ ID NO: 206 (HykJI€eOTHIbI, KOIUPYIOLIHE

gtccaggaga

acaagcatac

aatggttctc
gatcccttcc
gcatcaacag

agtaatagct

caaggcttct
aggtttagtg
tgtggagtct
ggctcacgtt

cataaagtat
gcagtggatc
gaagatattg
cggtgctggg

accaagctgg agctgaaa
L MblmMHOE MOHOKJIOHAJIbHOE AaHTUTEN0 K PD-1 yeioBexa 12
[00168] AMUHOKHUCJIOTHAs mocienoBaTtenbHocTh qomena VH MAT 12 k PD-1 (SEQ ID
NO: 210) npencrasnena Huxe (ocratkui CDRy BbIIeIeHbI TOTYEPKUBAHUEM).

QOGHLQQSGAE LVRPGASVTL SCKASGFTFT DYEMHWVKQT PVHGLEWIGT

IDPETGGTAY NQKFKGKAIL TVDKSSTTTY MELRSLTSED SAVFYCSRER

ITTVVEGAYW YFDVWGTGTT VTIVSS

CDRul MAT 12 k PD-1 (SEQ ID NO: 212): DYEMH
CDRu2 MAT 12 k PD-1 (SEQ ID NO: 213): TIDPETGGTAYNQKFKG
CDRu3 MAT 12 x PD-1 (SEQ ID NO: 214): ERITTVVEGAYWYFDV

[00169] IIpumepHblii MoNUHYKIEOTHA, KOTOpbIH KoaupyeT aomeH VH MAT 12 x PD-1,
COIIEPIKUT MOCIEN0BATENbHOCTD, npuBeneHHY0 B SEQ ID NO: 211 (HykieoTuasl, KOAUPYIOINE
ocratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM):

cagggtcacc tgcagcagtc tggggctgag ctggtgaggc ctggggcttce

agtgacgctg tcctgcaagg cttcgggcett cacatttact gactatgaga

tgcactgggt gaaacagaca cctgtgcatg gcctggaatg gattgggact
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attgatcctg

aaactggtgg

tactgcctac

aatcagaagt

tcaagggcaa

ggccatactg
gcagcctgac

attactacgg

acagtagaca

atctgaggac
ttgttgaggg

aatcttccac
tctgccgtcet
ggcatactgg

tacaacctac
tttattgttc
tacttcgatg

atggagctcc

aagagagagg
tctggggcac

agggaccacg

gtcaccgtct

cctca

[00170] AmuHOKHUCIOTHAs nocienoBatenbHOCTh nomeHa VL MAT 4 k PD-1 (SEQ ID NO:
215) npencrasnena Hiwke (ocratku CDRL BbIi€TIEHBI TOAYEPKUBAHUEM):

DVIMTQTPLS LPVSLGDQAS ISCRSSONIV HSNGNTYLEW YLQKPGQSPK

LLICKVSTRF SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV YYCFQGSHVP
YTFGGGTKLE IK

CDRL1 MAT 12 x PD-1 (SEQ ID NO: 217): RSSONIVHSNGNTYLE
CDR12 MAT 12 x PD-1 (SEQ ID NO: 218): KVSTRFS
CDRL3 MAT 12 x PD-1 (SEQ ID NO: 219): FOGSHVPYT

[00171] IIpumepHbIll NOMMHYKIEOTUA, KOTOphI koaupyeT nomeH VL MAT 12 x PD-1,
COJZIEP>KUT MOCNIENOBAaTeNbHOCTD, NpuBeneHHYI0 B SEQ ID NO: 216 (HykyieoTUIbl, KOIUPYIOLIHE

ocratku CDRL, BblfieNIeHBI TOTYEPKUBAHUEM):

gatgttttga tgacccagac tccactctcc

tcaagcctcc

gaaacaccta

atctcttgca

gatctagtca

ctgcctgtca
gaacattgta

gtcttggaga
catagtaatg

tttagaatgg

ctcctgatcet
cagtggcagt
aggctgagga

gcaaagtttc

tacctgcaga

cacccgattt

aaccaggcca

tctggggtcecce

ggatcaggga
tctgggagtt

cagatttcac

tattattgct

actcaagatc

gtctccaaag

cagacaggtt

agcagagtgg

ttcaaggttc acatgttccg

caagctggaa ataaaa

tacacgttcg gaggggggac

M MbimunHOe MOHOKJIOHAJNBHOE aHTUTE 10 K PD-1 yesioBeka 13
[00172] AmMuHOKHUCIIOTHAs mocienoBaTenbHocTh nomena VH MAT 13 k PD-1 (SEQ ID
NO: 220) npencrasnena Huxe (ocratku CDRy BbIeIeHbI TOTYEPKUBAHUEM).

EVMLVESGGG LVKPGGSLKL SCAASGETES SHTMSWVRQT PEKRLEWVAT

ISGGGSNIYY PDSVKGRETI SRDNAKNTLY LOMSSLRSED TALYYCARQA

YYGNYWYFDV WGTGTTVIVS S

CDRul MAT 13 k PD-1 (SEQ ID NO: 222):  SHTMS
CDRu2 MAT 13 x PD-1 (SEQ ID NO: 223): TISGGGSNIYYPDSVKG
CDRu3 MAT 13 k PD-1 (SEQ ID NO: 224): QAYYGNYWYFDV
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[00173] IIpumepHblii MONUHYKIEOTHA, KOTOpbIN koaupyeT aomeH VH MAT 13 k PD-1,
COIEPIKUT MOCIEN0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 221 (HykieoTuasl, KOAUPYIOINE

ocratku CDRg, BbIAENIEHBI TOTYEPKIUBAHUEM )

[00174]

gaagtgatgc
cctgaaactc
tgtettgggt
attagtggtg

tggtggagtc
tcctgtgecag
tcgccagact

gtggttctaa

tgggggaggc
cctctggatt

ccggagaadga

tatctactat

ttagtgaagc
cactttcagt
ggctggagtyg

ccagacagtg

ctggagggtc

agccatacca

ggtcgcaacc

tgaagggtcg

attcaccatc
gcagtctgag
tactacggta

tccagagaca
gtctgaggac
attactggta

atgccaagaa
acggccttgt
cttcgatgte

caccctgtac

attactgtgce
tggggcacag

caccgtctcc

tcc

ctgcaaatga
aagacaagct

ggaccacggt

NO: 225) npencrasiena Hike (ocratku CDRL BbIeneHbl MOAYEpKUBAHUEM):

DIQOMTQSPAT QSASLGESVT ITCLASQTIG TWLAWYQQKP GKSPOQLLIYA

AMHHOKHCIIOTHas nocnenosarenbHocTh foMeHa VL MAT 13 k PD-1 (SEQ ID

ATSLADGVPS RFSGSGSGTK FSFKISSLQOA EDFVSYYCQQ LDSIPWTEFGG GTKLEIK

CDRL1 MAT 13 x PD-1 (SEQ ID NO: 227): LASQTIGTWLA
CDRL2 MAT 13 k PD-1 (SEQ ID NO: 228): AATSLAD
CDR13 MAT 13 x PD-1 (SEQ ID NO: 229): QQLDSIPWT

[00175] IIpumepnslii moMMHYKIEOTHA, KOTOphIM koaupyeT nomeH VL MAT 13 x PD-1,
COIEPIKUT MOCNIEN0BATEbHOCT, npruBeneHHy0 B SEQ ID NO: 226 (HykJIeOTHABI, KOIUPYIOIINE

ocratku CDRy, BbIZieNIEHbI TOT4EPKUBAHHEM )

gacattcaga tgacccagtc tcctgccacc

aagtgtcacc
catggtatca

gcaaccagcet

atcacgtgce

tggcaagtca

cagtctgcat
gaccattggt

ctctgggaga
acatggttag

gcagaaacca

tggcagatgg

tggcacaaaa
taagttatta

ggcaccaagc

ttttctttca

ctgtcaacaa

gggaaatctc
ggtcccatca
agatcagcag

cttgacagta

ctcagctcct
aggttcagtg
cctacaggct

ttcegtggac

gatttatgct
gtagtggatc
gaagattttg
gttcggtgga

tggaaatcaa

a

N MbimnHOe MOHOKJIOHAJNBHOE aHTUTE 10 K PD-1 yesioBexka 14
[00176] AMUHOKHUCIIOTHAs mocienoBaTenbHocTh nomena VH MAT 14 k PD-1 (SEQ ID
NO: 230) npencrasniena Huxe (ocratku CDRy BbIIeIeHBI TOTYEPKUBAHUEM).

OVOLQQPGAE LVKPGASVEM SCKASGYNFI SYWITWVKOR PGQGLQWIGN

IYPGTDGTTY NEKFKSKATL TVDTSSSTAY MHLSRLTSED SAVYYCATGL

HWYEFDVWGTG TTVTVSS
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CDRul MAT 14 k PD-1 (SEQ ID NO: 232):
CDRu2 MAT 14 k PD-1 (SEQ ID NO: 233):
CDRu3 MAT 14 k PD-1 (SEQ ID NO: 234):

SYWIT

NIYPGTDGTTYNEKEKS

GLHWYFDV

[00177] IIpumepHbIii MONUHYKIEOTHA, KOTOpbIH KoaupyeT aomeH VH MAT 14 x PD-1,
COIEPIKUT MOCIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 231 (HykieoTusl, KOAUPYIOINE

ocratku CDRy, BbIAEIEHBI TOTYEPKIUBAHUEM )

caggtccaac tgcagcagcc tggggctgag

agtgaagatg
taacctgggt
atttatcctg

tcctgcaagg
gaaacagagqg

gtactgatgg

cttctggcta
cctggacaag

tactacctac

cttgtgaagce
caacttcatc
gccttcagtg
aatgagaagt

ctggggcttc
agctactgga

gattggaaat

tcaagagcaa

ggccacactg

gtcgcctgac

actgtagaca

atctgaggac

catcctccag

tctgcggtcet

cacagcctac

attactgtgce

atgcacctca

aactgggcta
cactggtact
[00178]

tcgatgtcetyg accacggtca ccgtctccte ¢

gggcacaggg

AmuHOKHCIIOTHas nocnenosarenbHOCTh foMeHa VL MAT 14 k PD-1 (SEQ ID

NO: 235) npencrasnena Hioke (octatku CDRL BbIieneHBI HOAYEPKUBAHNEM):

DIVMTQSQKE MSTSVGDRVS VTCKASQSVG TNVAWYQQKP GOSPKALIYS

ASSRFSGVPD RFTGSGSGTD FTLTISNVQS EDLAEYFCQQ YNSYPYTEFGG GTKLEIK

CDRr1 MAT 14 x PD-1 (SEQ ID NO: 237): KASQSVGTNVA
CDR12 MAT 14 x PD-1 (SEQ ID NO: 238): SASSRFS
CDR13 MAT 14 x PD-1 (SEQ ID NO: 239): QQYNSYPYT

[00179] IIpumepHblii MOMMHYKIEOTUA, KOTOphIi koaupyeT nomeH VL MAT 14 x PD-1,
COIEPIKUT MOCJIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 236 (HykyieoTuasl, KOAUPYIOINE

ocratku CDRy, BbIZIeNIEHBI TOTYEPKUBAHUEM )

gacattgtga
cagggtcagt
cctggtatca

gcatccteece

tgacccagtc

gtcacctgca

tcaaaaattc

aggccagtca

atgtccacat

gagtgtgggt

acagaagccc

gattcagtgg

tgggacagat
cagagtattt

gggaccaagc

ttcactctca

ctgtecagcaa

ggtcaatctc
cgtccctgat
ccatcagtaa

tataacagct

cagtaggaga
actaatgtag

ctaaagcact
cgcttcacag
tgtgcagtct

atccgtacac

gatttactecg
gcagtggatc
gaagacttgg
gttcggaggg

tggaaataaa

a

(0) MoHokJaoHAJABHOE aHTHTEI0 K PD-1 yenoBeka 15
1 MbIlnHOEe MOHOKJIOHAJIbHOE AaHTHTEN0 K PD-1 yejtoBeka 15
[00180] AMUHOKHUCIIOTHAs mocienoBatenbHocTh foMeHa VH MAT 15 k PD-1 (SEQ ID

NO: 240) npencrasnena Huxe (ocratku CDRy BbIIeNIeHBI TOTYEPKUBAHUEM ).
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EVMLVESGGG LVKPGGSLKL SCAASGEIFS SYLISWVRQT PEKRLEWVAA
ISGGGADTYY ADSVKGRFTI SRDNAKNTLY LOMSSLRSED TALYYCTRRG

TYAMDYWGQG TSVTVSS

CDRul MAT 15 k PD-1 (SEQ ID NO: 242):  SYLIS
CDRu2 MAT 15 x PD-1 (SEQ ID NO: 243): ATISGGGADTYYADSVKG
CDRu3 MAT 15 k PD-1 (SEQ ID NO: 244): RGTYAMDY

[00181] IIpumepHbllii MONUHYKIEOTHA, KOTOpbIN KoaupyeT aomeH VH MAT 15 x PD-1,
COZIEPKUT MOCIEA0BATENbHOCT, npuBeneHHY0 B SEQ ID NO: 241 (HykneoTuasl, KOAUPYIOINE

ocratkul CDRy, BbI€NIEHBI TOTYEPKUBAHUEM):

[00182]

gaagtgatgc
cctgaaactc

tctettgggt

tggtggagtc
tcctgtgcag

tcgccagact

attagtggtg gtggtgctga

attcaccatc
gcagtctgag

acctatgcta

tgggggaggc
cctctggatt

ccggagaaga

cacctactat

ttagtgaagc
cattttcagt
ggctggagtg
gccgacagtg

ctggagggtc

agctatctca

ggtcgctgee
tgaagggtcg

tccagagaca
gtctgaggac
tggactactg

atgccaagaa

acggccttat
gggtcaagga

caccctgtat
attactgtac

acctcagtca

ctgcaaatga

aadgacgaggg

ccgtctecte ¢

NO: 245) npencrasiena Hike (ocratku CDRL BbIieeHbI MOAYEPKUBAHUEM ):

DIOMTQSPAS QSASLGESVT ITCLASQTIG TWLAWYQOKP GKSPQLLIYA

AMHHOKHCIIOTHaAs nochenoBareabHoCTh foMeHa VL MAT 15 k PD-1 (SEQ ID

ATSLADGVPS REFSGSGSGTK FSFKISSLOA EDEVNYYCQQ LYSIPWTEGG GTKLEIK

CDRL1 MAT 15 x PD-1 (SEQ ID NO: 247): LASQTIGTWLA
CDR12 MAT 15 x PD-1 (SEQ ID NO: 248): AATSLAD
CDR13 MAT 15 x PD-1 (SEQ ID NO: 249): QQLYSIPWT

[00183] IIpumepHblii moaMHYKIEOTHA, KOTOphI komupyeT aomeH VL MAT 15 x PD-1,
COIIEPIKUT MOCJIEA0BATENbHOCTD, npuBeneHHy0 B SEQ ID NO: 246 (HykyieoTuabl, KOAUPYIOINE

ocratku CDRy, BbIZieNIEHbI TOTYEPKUBAHUEM )

gacattcaga
aagtgtcacc
catggtatca

gcaaccaget

tgacccagtc

atcacatgce

tccecgectee

tggcaagtca

cagtctgcat
gaccattggt

ctctgggaga
acatggttag

gcagaaacca

tggcagatgg

tggcacaaaa
taaattatta

ggcaccaagc

ttttctttca

ctgtcaacaa

gggaaatctc
ggtcccatca
agatcagcag

ctttacagta

ctcagctcct
aggttcagtg
cctacaggcet

ttcegtggac

gatttatgect
gtagtggatc
gaagattttg
gttcggtgga

tggaaatcaa

a
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2 I'ymanu3anusi MOHOKJIOHAJNBLHOIO aHTHTeNA K PD-1 yestoBeka 15, 4To0bl moyuuTh
«MAT K uPD-1 15»

[00184] BrimeonncaHHoe MBIIITHOE MOHOKJIOHANIbHOE aHTUTENO K PD-1 denoseka ObLIO
I'YMaHU3UPOBAHO W AOMOJHHUTENBHO NEMMMYHHU3HPOBAHO MOCJTE HWACHTU(HUKALIMH AHTHTE€HHBIX
SMUTOIIOB, YTOOBI MPOAEMOHCTPUPOBATH BO3MOXKHOCTh F'yMaHH3auu aHTuTena k PD-1 genoseka
C LIEJIbI0O YMEHBUIEHHs] €r0 aHTUM€HHOCTU NPU BBEIEHUHU YeJIOBEKy-peLunueHTy. B pesynbraTte
IrYMaHM3alU{ TOJYYWIM OAWH T'YMAaHU3UPOBAaHHBIA noMeH VH, 0003HaueHHBI B HACTOSIIEM
nokymente kak «VH1 MAT x 4PD-12», u oauH rymaHu3supoBaHHBIH gaoMeH VL,
obo3HayeHHbIN B HacTosmeM nokymeHnTe kak « VL1 MAT k uPD-1 1». Antuteno, comepskaiiee
FYMaHU3UPOBAHHbIM AOMEH VL, criapeHHbI ¢ r'yMaHU3UpPOBaHHbIM NOMEHOM VH, HasbiBaercs
«MAT x yPD-1 15».

[00185] AMMHOKHUCJIOTHas nocienoBareabHOCTh f1oMeHa VH u3 VH1 MAT x yPD-1 15
(SEQ ID NO: 250) npencrasnena Hwke (octatku CDRy BbIeneHbl oa4epKUBaHUEM):

EVQLVESGGG LVRPGGSLRL SCAASGFTES SYLISWVRQA PGKGLEWVAA

ISGGGADTYY ADSVKGREFTI SRDNAKNSLY LOMNSLRAED TATYYCARRG

TYAMDYWGQG TLVTVSS
[00186] IIpumepssiii noauHykaeoTun, koropsii koxupyer VH1 MAT k 4PD-1 15,
COJZIEP>KUT MOCNIENOBaTeNbHOCTD, puBeneHHYI0 B SEQ ID NO: 251 (HykyeoTuapl, KOIUPYIOLIHE
ocratku CDRg, Bbli€NIEHBI TOT4EPKUBAHHEM )

gaagtgcaac tggttgaaag ctggtgcgge caggtggttc

tggcggcggg

actcagactg

tectettgggt
attagtgggg

tcttgtgcag
gcgccaagcc

gtggtgccga

cttcaggctt
ccaggtaagg
tacatattat

tacattctcc

gccttgaatg
gccgacagcg

tcttatctta

ggtcgecgee
tcaagggacg

tttcaccatc

actcacttag

agcagggaca

agctgaagac

acgccaagaa

accgctactt

tagcctttac
attactgtgc

ctgcagatga
ccggegeggy

ctgtctcatc ¢
u3 VL1 MAT x 4PD-1 15

acttacgcecta

[00187]

tggactattyg accttggtca

gggccagggc

AMUHOKHCJIOTHAs MOCJeN0BaTeNbHOCTh JoMeHa VH
(SEQ ID NO: 252) npencrasneHa Hwke (octatkl CDRy BeIeNIeHbI TOAUEPKHUBAHUEM )

DIOMTQSPSS LSASVGDRVT ITCLASQTIG TWLAWYQOKP GKAPKLLIYA

ATSLADGVPS RFSGSGSGTD FTFTISSLOP EDFATYYCQQ LYSIPWTFGQ GTKLEIK
[00188] IIpumepHbiii nonuHykjaeoTHs, kotopelii komupyer VL1 MAT k uyPD-1 15,
COIEPIKHT MOCIIEN0BATENbHOCT, npuBeneHHy0 B SEQ ID NO: 253 (HyksieoTuabl, KOAUPYIOIINE
ocratku CDRg, BbII€NIEHBI TOTYEPKUBAHUEM):

gatatccaga tgacccagtc tcccagctcect ctcagtgcaa gcgtaggcga

ccgtgtgacce atcacctgte tggeccagtca gaccattgga acctggeteg
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cctggtatca

gccaccteee

gcagaaacct

tcgecagatgg

cggcaccgac
ctacatacta

ggtactaaac

ttcacattca

ctgtcaacag

ggcaaggccc
agtgccctcce
caatcagcag

ctctactcceca

ctaagctgct
cgatttagcg
cctccagcecce

ttccatggac

gatttacgcc
ggtccgggtce
gaggatttcg
ctttggtcag

tggagatcaa a
V

MonokaonanabHbie aHtuTeaa K PD-1 genosexky 1-15 m ux mnpoussoaHble,
coaep:kamue MmoaupuuuposanHyo odaacrts Fe

[00189] IIpn HOpManbHOM (PYHKIIMOHMPOBAHMM HMMYHHOH CHUCTEMBI B3aMMOJCHCTBHE
KOMIUIEKCOB aHTUTENIO-aHTHI'eH C KIETKAMH HMMMYHHOM CHUCTEMbI NPHUBOJUT K IIHPOKOMY
CIEKTPY OTBETOB, HauMHast OT 3PQPEKTOPHBIX (PYHKIUH, TaKUX Kak 3aBUCHMas OT aHTUTEN
LIUTOTOKCUYHOCTb, JIE€TPAHyJIALMS TYYHBIX KIETOK M (aronuros3, 10 UMMYHOMOAYJIHPYIOIINX
CHUTHAJIOB, TAKUX KaK PeryJHpoBaHHE Mpojudepanuy JUMPOLUTOB U CEKpelru aHTuTen. Bee
yKa3aHHbIE B3aUMOJEHCTBUSI MHULMHMPYIOTCS MyTeM CBsi3bIBaHUsl oOmactu Fc antuTen wim
UMMYHHBIX KOMIUIEKCOB CO CIELUAJIN3UPOBAHHBIMHI MTOBEPXHOCTHBIMHU PELENTOPAMH KIIETOK Ha
KPOBETBOPHBIX KJIETKax. Pa3HOoOpa3sue KJIETOYHBIX OTBETOB, BBI3BAHHBIX AHTUTEJNAMH H
UMMYHHBIMH KOMIUIEKCaMH, OOYCIIOBJIEHO CTPYKTYPHOH IeTepOTreHHOCTBIO TpeX perenTopos Fc:
FcyRI (CD64), FeyRII (CD32) u FcyRIII (CD16). FcyRI (CD64), FcyRIIA (CD32A) u FeyRIIT
(CD16) aBNSAIOTCS aKTUBUPYIOLIUMH (T.€., YCHJIUBAIOIIUMU UMMYHHYIO CUCTEMY) PELENTOPAMHY,;
FcyRIIB (CD32B) sBisiercss uMHruOupyroumum (T.e. OcCHalisiioliuM HUMMYHHYK CHUCTEMY)
peuentopoM. [loMUMO 5TOrO B3aMMOJAEHCTBHE C HeOHaTanbHbIM peuentopoMm Fc (FcRn)
BBICTYIIAET MOCPETHUKOM PELUPKYJISIHU MOJIeKyJ IgG U3 3HIOCOMBI K TIOBEPXHOCTH KJIETKH U
BBICBOOOKIEHUS] B KPOBb. AMHMHOKHCIIOTHAsI TOCJIEAOBATENbHOCTh npuMepHoro IgGl amkoro
tuna (SEQ ID NO: 1), IgG2 (SEQ ID NO: 2), IgG3 (SEQ ID NO: 3) u IgG4 (SEQ ID NO: 4)
NPEACTaBICHA HIKE.

[00190] Monudukanust obmactu Fc OOb/MHO NPUBOAWT K H3MEHEHHOMY (EHOTHUIY,
HATpUMep, HM3MEHEHHOMY IIepPHOAY IOJYBBIBEACHHUS W3 CBIBOPOTKH KPOBH, H3MEHEHHOU
CTa0MJIbHOCTH, M3MEHEHHOW BOCIPHUMYHMBOCTH K KJIETOYHBIM (pepMEeHTaM WU H3MEHEHHOH
s¢dextopHoit GyHkuu. JKenareapHoi MOKeT ObITb MOIHM(MUKAIMS AHTUTENA WA JPYrou
CBSI3BIBAIOINEH MOJIEKYJIbl COTJIACHO HACTOSIIEMY H300PETEHHIO B OTHOLICHWH 3PPEeKTOpPHON
($yHKUMH, Hampumep, AJIS TOro YTOOBI MOBBICHTH 3(PPEKTHBHOCTH YKAa3aHHOH MOJIEKYJBI B
neuennn paka. CHIDKeHHE WK ycTpaHeHHe 3h(eKTOpHON (PYHKIHMU SBISETCS JKENATENbHBIM B
HEKOTOPBIX CIIy4asix, HAIPUMEpP, B CIIy4ae aHTUTEJN, MEXaHHU3M IEHCTBUS KOTOPBIX BKIIOYAET
ONOKMpPOBaHME WMJIM AHTATOHHCTUYECKOE NEWCTBUE, HO HE JIM3UC KJIETOK, HECYIIUX AHTUTCH-

muineHb. [loBbineHHas 3¢ dexTopHass QyHKIHMA OOBIMHO SBISIETCS JKENATENbHOH, KOTrga OHa

HalpapJICHAa Ha HEKCIATCIIbHBIE KIICTKU, TAKHUE KAaK OMyXOJIEBbIC U YYXCPOIHBIC KIICTKU, B

73



koTOpbIX FCYR skcnpeccupyroTest ¢ HU3KMMH YPOBHSIMHU, HAaIlpUMeEDp, ornyxoJiecnennpudnbie B-
KJIeTkn ¢ HU3KuM ypoBHeM FcyRIIB (manpumep, HexomxkkuHckas mumboma, CLL u nmumdpoma
bepkutra). B yKa3aHHBIX BapUaHTAX pEATH3ALMHM MOJIEKYJbl COTJACHO HACTOSIIEMY
U300pEeTEeHNI0, KOTOPBIM TMPHIAIA WM KOTOpPbIE HMMEIOT HU3MEHEHHYI0 3(PQPeKTOpHYIO
(YHKLNOHAIBHYIO aKTUBHOCTb, MOXXHO TPHMEHSTh [UIA JIEYEHUS W/UIM TNPENOTBPALICHUS
3a00J1€BaHUs, PACCTPONCTBA MM UH(PEKINH, TPU KOTOPBIX JKEJNATEIbHON SBISIETCS MOBBIICHHAS
s¢dexTuBHOCTD 3P PHeKTOPHON PYHKIHMOHATBHOU AaKTUBHOCTH..

[00191] CornacHO HEKOTOPBHIM BapUaHTAM peau3alMy HacTosumero nzoodperenus PD-1-
CBSI3bIBAIOIIME MOJIEKYJIBI COTJIACHO HACTOALIEMY M300peTeHnIo coaepxkar oonacts Fc, koTopas
COIepKUT OAHYy Wi Oonee Momudukauuii (HampuUMep, 3aMeH, AeNelUi WM BCTaBOK) B
aMHHOKHUCIJIOTHOH mocnenoBaTenpHocTH obnactu Fe nukoro tuna (mampumep, SEQ ID NO: 1),
KOTOpbIe CHIKAT apPUHHOCTH M aBUAHOCTb obmactu Fc, M, COOTBETCTBEHHO, MOJIEKYJIbI
COIJIACHO HACTOsIIIEMy H300pETeHHIO, B OTHOLIEHHWH OAHOro wmin Oonee peuentopoB FcyR.
CoriacHo IpyruM BapuaHTaM peau3alil HACTOSAIIEro H300pETeHHs MOJIEKYJbl COTJIACHO
HACTOsILEMY H300peTeHHI0 coxepkaT obmacte Fc, koTopas comepkutr onxHy wiu Oolee
MoaupUKai aMMHOKHCIOT obnactu Fc mukoro tuma, KOTopele yBeNIUUnuBaOT ahUHHOCTD U
aBUIHOCTH 0OnacTu FC M, COOTBETCTBEHHO, MOJIEKYJIbI COTJIACHO HACTOSIIIEMY H300pETeHHIO, B
oTHoueHun oxgHoro min Oonee penentopoB FcyR. CormacHo apyrum BapuaHTaMm peaju3aluu
HACTOSIIEr0 HM300peTeHHsT MOJIEKYJbl COAep:kaT BapuaHT objactu Fc, mpuuem yka3aHHBIN
BAPMAHT TPUAAET WJIM OMNOCPENYyeT TNOBBILIEHHYK) AKTUBHOCTb, CBSI3AHHYKO C AHTHTEJO-
3aBUCHMOI KJIETOYHOW IHMTOTOKCHYHOCTBIO (A3KLl), u/mmu TOBBIIIEHHOE CBS3BIBAHHE C
FcyRITA no cpaBHEHUIO C MOJIEKYJIOH, He coaepskaineii oonacte Fc wnm comepxkameii odmacThb
Fc npukoro tuma. B fapyrux BapuaHTax peann3alliil HACTOSIIETO H300pETEHUs] MOJEKYJIbI
comepar BapuaHT oOmactu Fc, mpuyeMm yka3aHHBIH BapHAaHT NPUAAET WM OINOCPENyeT
cHkeHHY0 akTHBHOCTh A3KL] (umm apyroit 3¢p¢exTopHON (YHKIUH) W/WUIH TMOBBIIEHHOE
cesspiBanue ¢ FcyRIIB mo cpaBHeHWIO ¢ MOJIEKYJIOHW, He coaepxkaimei obmacte Fc wmu
comepxameii obnacte Fc gukoro tuma. CoryjiacHO HEKOTOPBIM BapHAaHTAM peaJH3alUd B
obyacTe HacTosAmero M300peTeHus] BKIHOYEHbI PD-1-CBSA3bIBarOIUE MOJIEKYJIBbI, COAEpIKAIIHe
BapuaHT obnactu Fc, nmpuuem yka3aHHBIA BapuaHT oOnactu Fc He MposBIsieT NeTeKTHPYyeMOro
CBsi3bIBaHUSA C JTIOOBIM FCYR MO cpaBHEHUIO ¢ COMOCTaBUMON MOJIEKYJION, Conep Kaliei o0nacTb
Fc nmukoro tuma. CormacHo JApyruM BapHaHTaM pealn3alid B O0NacTb HACTOSIIETO
n3o0peTeHus: BKOueHbl PD-1-CBsi3pIBatoIre MOJIEKYJIbI, COAepIKaline BapuaHT oOmactu Fc,
npudeM yKa3aHHbIN BapuaHT obnactu Fc cesspiBaercs Tonpko ¢ onHuM FeyR, npeanodrurensHO
¢ onauM u3 FcyRITA, FcyRIIB nnmn FeyRIITA. Jlroboe momxopsiiee nosbieHne apPpuHHOCTH

u/unu ABUJHOCTH NPEANOYTUTECIIBHO OLICHUBAIOT IMyTEM U3MECPEHUA B YCIIOBUAX in Vilro cTeneHu
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neTekTupyemoro cssbiBaHus ¢ FcyR mnm FeyR-cBsi3aHHON aKTMBHOCTH B KJIETKAaX, KOTOpPBIE
SKCIPECCUPYIOT HHU3KKEe ypoBHH FCcyYR, xorma akTHMBHOCTB CBSI3BIBAHHMSI MCXOJHOW MOJIEKYJIBI
(6e3 MommpurmpoBanHoi obmactu Fc) He monmmaercss AETEKTHPOBAHUIO B KIIETKAX, WM B
KJIETKaX, KOTOpBIE 3KCIIPECCUPYIOT IeJieBbleé aHTHIeHbl, OTJIMYHbIE OT penentopo Fcy, B
wiotHoctn ot 30000 mo 20000 wmonekyn/knerky, B motHoctn ot 20000 ngo 10000
MOJIEKYJI/KJIeTKy, B miuotHoctd oT 10000 mo 5000 monexyn/knerky, B miuotHoctd ot 5000 mo
1000 monexyn/knerky, B miaotHoctd oT 1000 mo 200 monekyn/kineTky uiad B uoTHocTH 200
MOJIeKYJI/KneTKy uin MeHee (Ho He menee 10, 50, 100 nmm 150 Monekyn/kieTky).

[00192] PD-1-cBsizbIBarome MOJIEKYJIbl COTJIACHO HACTOALIEMY H300PETEHUI0 MOTYT
comepxkatrb BapuaHT oOnactu Fc, umerommuii u3MeHeHHYyH0 apQPUHHOCTP B OTHOLIEHHU
aKTUBHpYyIOLero w/wiu unHrubupyromero penenropa Fcy. CormacHo OgHOMYy BapHUaHTy
peanusanuu Hacrosimero uzobpereHuss PD-1-cBs3piBaromasi MosieKyJa COAEPKUT BapUaHT
obnactu Fc, koTopblii uMeer nossieHHY0 adduuHocTs B oTHOmEeHNH FeyRIIB u cHIkeHHYO
apdurnocts B orHomeHnn FcyRIIMA w/umu FcyRIIA mo cpaBHEHHMIO € COMOCTaBUMOM
MOJIEKyJIOH, copepkameit oonacts Fc nukoro tuna. CornacHo ApyroMy BapHaHTy pean3aliiy
HacTosero n3ooperenus: PD-1-cBsi3piBaromas MojieKyJsia COrJIaCHO HACTOSIIEMY H300pETEeHHIO,
COIEPKUT BapHaHT obmactu Fc, KOTOpbI MMeeT yMeHbLIeHHYI ap(UHHOCTD B OTHOLICHUH
FcyRIIB u noBbiiennyo apdunHocTh B oTHOIIeHUH FCYRIIMA w/unu FeyRITA no cpaBHEHUIO ¢
COMOCTaBUMOM MOJIEKYJION, coxepskamierd obnacte Fc amkoro tuma. B apyrom Bapuante
peanuzanyu HacTosero uzoopereHust PD-1-cBsi3pIBatomne MOJIEKYJIbl COTJIACHO HACTOSIILEMY
u300peTEeHNI0 coneprKaT BapuaHT obnactu Fc, KOTOpbIil UMeeT yMEHbILICHHYIO apPUHHOCTh B
ornowennu FcyRIIB u ymenbennyto apdurnocts B otHomenun FeyRIITA w/umn FeyRIIA mo
CPaBHEHHMIO C COMOCTaBUMOW MOJIEKYJION, comepxkaimed obmacte Fc aukoro tuma. B apyrom
BapHAHTE pealu3aliy HacTosmero mu3oopereHuss PD-1-cBs3bIBaromme MOJIEKYJbI COTJIACHO
HACTOSIIEMY H300pPETEHUIO COAepKaT BapHaHT oOmactu Fc, KOTOpBIi MMeeT HEU3MEHHYIO
apduraOCTE B OTHOmEHMH FcyRIIB m ymeHbmeHHYIO (WM TOBBIIEHHYIO) adPUHHOCTD B
otHomienny FCyRIIMA w/mnu FcyRITA OTHOCHTENBHO COMOCTABHUMON MOJIEKYJIbI, COAEpIKaIlen
obnactb Fcy nqukoro Tuma.

[00193] CornacHO HEKOTOPBIM BapHaHTAM peali3alMu Hacrosiero nzobperenus: PD-1-
CBSI3BIBAIOIIME MOJIEKYJIbI COTJIACHO HACTOSIIEMY H300peTeHHIO coneprKar Bapuant obnactu Fc,
umermui n3MeHeHHy0 adduHHOCTE B oTHOomeHun FcyRIIMA w/mmm FcyRIIA, Ttak, dro
UMMYHOIJIOOYIMH o0nagaer MOBBIIEHHOW 3¢dexTopHol ¢yHkumed. Heorpanmuusaromue
npumMepsl  3peKTOpHBIX (PYHKIUI KIETOK BKIIOYAIOT AHTUTENIO-3aBHCHUMYIO KIIETOYHYIO

IIUTOTOKCUYHOCTb, AHTUTEJIO-3aBUCUMBII ¢arouuTos, (arouuTos, OTICOHU3AIIUIO,
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OTICOHO(AroLMTO3, CBSA3BIBAHME KIIETOK, OOpa30BaHHE PO3ETOK, CBS3bIBAHHE C KOMIIOHEHTOM
xoMmiieMeHTa C1q U KOMIUJIEMEHT-3aBUCUMYIO KJIETOYHYHO LIUTOTOKCUYHOCTb.

[00194] B mpenmoutuTensHOM  BapMaHTE  peaM3alMHM  HACTOSIIEr0 HM300peTeHus
appurHOCTE WM 3(PdexkropHas (yHKUMS H3MEHsSETCs MO MeHbIned Mepe B 2 pasa,
MPEANOYTUTEIBPHO 110 MEHbIIEH Mepe B 4 pas3a, IO MEHbLIEH Mepe B 5 pa3, O MEHbLIEH Mepe B 6
pas, Mo MeHblLIed mMepe B 7 pa3, MO MEeHbLIEH Mepe B 8 pa3, Mo MeHbUIeHn mepe B 9 pas, mo
MeHblIed Mepe B 10 pa3, no menbwen mepe B 50 pa3 wim no Mmesnbwel mepe B 100 pas no
CPaBHEHHMIO C COTOCTABMMOMN MOJIEKYJION, coxepskamedi obmacte Fc mukoro tuma. CorjacHo
APYrUM  BapuaHTaM peaji3allid  HacTosero wuzobpereHuss BapuaHT obmactu  Fey
UMMYHOCTIEIIU(UIHO CBsI3bIBaeTCS ¢ onHUM min Oosiee FcR ¢ BennumHol adduHHOCTH, KOTOpast
o MeHblIel Mepe Ha 65%, mpeanoututenbHO MO MeHblueld Mepe Ha 70%, 75%, 80%, 85%,
90%, 95%, 100%, 125%, 150%, 175%, 200%, 225% wunmu 250% npesbimaer apPuHHOCTD
MOJIeKyJIbl, cozepxauieii obmacte Fc nukoro tuma. Takue w3MepeHUs: MOTYT MpPEACTABISATH
cO0O0I KOJIMUYECTBEHHbIE UCCIIEOBAHNS B YCIOBHSX i1 VIVO WIH i1 Vitro, N B IPENNOYTUTEIBHOM
BapUaHTE MPEACTABISIOT COOOH KOIMYECTBEHHbIE UCCICAOBAHNS B YCIOBHSAX /11 Vilro, TaKue Kak
TBeprodasHbiii uMMyHO(MepMmeHTHbI aHamu3 (UPA) wunm MOBEPXHOCTHBIA IIA3MOHHBIH
pPEe30HaHC.

[00195] CornacHoO pa3UYHBIM BapUaHTAM peasiu3alliy HacTosmero uzoodperenus PD-1-
CBSI3BIBAIOIIME MOJIEKYJIbI COTJIACHO HACTOSIIIEMY H300peTeHHIO coneprkat BapuaHT obnactu Fc,
IpUYeM YKa3aHHbIH BapUaHT SIBJISIETCS arOHHUCTOM IO MEHbIeH Mepe OJHOTO BHJA aKTUBHOCTU
peuentopa FcyR unm siBnsieTcss aHTaroHUCTOM MO MeHbIIEH Mepe OJHOrO BHAA AKTUBHOCTH
peuentopa FcyR. CormacHo mnpeanoyTUTENbHOMY BapHaHTy pealu3allid  HaCTOSLIEro
n300peTeHNs] MOJIEKYJIbI CONIEPKAT BAPHAHT, KOTOPBIHA SIBJISAETCS AHTArOHHCTOM OJHOTO WIIH
6osee BunoB aktuBHocTH FCYRIIB, Hanpumep, onocpenyemoii B-kineTkamu nepenayn CUTHAJOB,
akTuUBalMu B-kierox, mnpoiudepaunu B-xieTok, BbIpaOOTKH aHTUTEN, BHYTPUKIETOYHOIO
MIPUTOKA Kanblis B B-kneTku, nporpeccupoBanus kiaetounoro nukia, FeyRIIB-onocpenyemoro
UHTUOMpOBaHUsl Tmepenayn curHaioB ¢ ydactueM FceRl, ¢ochopunmposanus FceyRIIB,
npusneuenusi SHIP, ¢ochopummposanuss SHIP u cBs3piBanus ¢ She, WM akTUBHOCTH OJTHOU
iy OoJiee MOJIEKYIT MTOCIEAYIOINX Kackanos peakuuid (Hanpumep, MAP-kunassl, JNK, p38 wmun
Akt) B mytu nepenaun curnana ¢ yqyactuem FcyRIIB. CornacHo npyromMy BapuaHTy peajn3anuu
HacTosero n3ooperenus: PD-1-cBsi3pIBaroOIIie MOJIEKYJIBI COTJIACHO HACTOSIIEMY H300PETEHHIO
COZepKaT BAPUAHT, KOTOPBIH SIBIISIETCS arOHUCTOM OJTHOTO MM Oojiee BUIOB akTUBHOCTH FceRl,
HANpUMep, aKTUBALMHU TYYHBIX KIJIETOK, MOOWJIM3aLMM KaJbLWs, AETPaHYJSIIUH, BBIPAOOTKH

MUTOKHMHOB HUJIHN BI:;ICBO60}KI[6HI/I$I CCPOTOHUHA.
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[00196] CornacHO HEKOTOPBIM BapHaHTAM pPEATM3ALUM  HACTOSIIEro H300peTeHus
MOJIEKYJIBI conepskar obnacte Fc, comepskamyro obmactu u3 nByx win Oonee muzotunos IgG
(marmpumep, 1gG1, IgG2, IgG3 u IgG4). B nacrosmeii 3asBke odnacts Fc, kak monararot, umeer
KOHKpeTHpI m3otun IgG, ecnm ee aMHMHOKHCIOTHAs IOCJIEA0BATENbHOCTh Hauboee
TOMOJIOTHYHA YKa3aHHOMY M30THIy OTHOCHTEIBHO APYrux n3oTunos IgG. Pasnuyunbie n30THIBI
IgG nposBisrOoT pasnuuHble (QU3NMUEcCKHe U (PYHKLHMOHAJIbHBIE CBOICTBA, BKIIOYAsl IMEPHON
MOJIYBBIBEIEHHUS] M3 CHIBOPOTKH KPOBH, CBS3BIBAHME KOMIUIEMEHTa, aQPUHHOCTb CBA3BIBAHUS B
ornomeHnn FcyR u aktuBHOCTh 3¢ ¢exropHbix ¢yHKimil (Hanpumep, A3KL], K3II u T. n.),
BCJIEZICTBHE PA3IMUUN B aMUHOKHUCJIOTHBIX MOCJIEAOBATENbHOCTSAX LIAPHUPHOM OONacTH W/miu
obnactu Fc, nanpumep, kak ormucano B Flesch and Neppert (1999) J. Clin. Lab. Anal. 14:141-
156; Chappel ef al. (1993) J. Biol. Chem. 33:25124-25131; Chappel ef al. (1991) Proc. Natl.
Acad. Sci. (U.S.A)) 88:9036-9040; nnu Briggemann ef al. (1987) J. Exp. Med 166:1351-1361.
Vka3aHHbIl THIT BapuanTa obmacti FCy MOJKHO MPUMEHSITh O OTAETBHOCTH, WM B KOMOMHALINH
¢ MoaupuKanmeld aMHMHOKMCIOT, ajsi BosneiicTtBusi Ha Fc-omocpemyemyro s¢dexTopHyo
(YHKIMIO W/MIM aKTUBHOCTb CBSI3bIBaHMs. B ciydae HCIOJNB30BaHUS B KOMOWHAIIMY,
Moau(dUKasl aMUHOKUCIOTHI M InapHupHas obmacte/obmacte Fc IgG moryr mnposiBisTh
CXOIHYI0 (PYHKIIMOHATBHOCTb (Hampumep, NoBbILIeHHYIO adduuHOCT, B OTHOIEHUH FCyRIIA)
U MOTYT J[eHCTBOBATh AIAWTHBHO WJIM, OOJiee NPENNOYTHTENBHO, CHHEPIMYECKH, YTOOBI
moaudumpoBath 3pPekTopHY0 (PYHKIMOHATBHOCTh B MOJIEKYJIE COIJIACHO HACTOSIIEMY
n300pEeTEeHNI0, MO CPABHEHHIO C MOJIEKYJIOW COMJIACHO HACTOSIIIEMY H300pPETeHHI0, KOTOpas
comepxut obmactb Fc aukoro tuma. CorjacHO IpyruM BapHaHTaM pPEaM3alUd HACTOSIIEro
n3o0pereHust MonuduKanus aMUHOKUCIOT U obmacte Fc  IgG  moryr mposiBisaTh
MPOTHBOTMOJIOKHYIO (PYHKIMOHAIBHOCTD (HAIPUMED, MOBBILICHHE U YMEHbIIeHne apPUHHOCTH B
ornomeHnn FcyRIIA, COOTBETCTBEHHO) M MOTYT CEJIEKTHBHO pPEryJMPOBaTh WM CHIXKATb
cneun(uIHyI0 (YHKIMOHAIBHOCTh B MOJIEKYJIE COIJIACHO HACTOSIIIEMY HM300pETeHHIO, IO
CPaBHEHHMIO C MOJIEKYJIOW COTJIACHO HACTOSIIEMYy HM300peTeHHUI0, He conepskaiieit obmacte Fc
WK coaepakaineii oonmacte Fc IMKOTo THUIA TAKOTO K€ U30THIIA.

[00197] B npeanoututensHOM KOHKPETHOM BapuaHTe peanusauuu PD-1-cesaseiBaromue
MOJIEKYJIbl COTJIACHO HACTOSIIEMY M300pETeHHIO coaepkaT BapuaHT obmactu Fc, mpudem
yKa3aHHbIH BapuaHT obnactu Fc comepkur 1O MeHbIIEH Mepe OAHy MOAU(HKALINIO
AMHUHOKHUCJIOTBI, 10 CPaBHEHMIO ¢ oOmacTeio Fc aukoro Tuma, Tak, 4TO yKa3aHHAs MOJIEKyJa
uMeeT M3MeHEeHHYI apuHHOCTh B oTHoweHnHu FCR, mpu ycrmoBum, 4rto yka3aHHBIH BapuaHT
obnactu Fc He comepXUT 3aMeHy B MOJIOKEHHSX, KOTOPbIE HETMOCPEIACTBEHHO BCTYMAKOT B
KOHTakT ¢ FcyR, Ha OCHOBaHMM HNAaHHBIX KPUCTAIUIOTPAPUUECKOro M CTPYKTYPHOTO aHAIU3a

B3aumoeiicTeuii Fc-FcR, Takux kak Te, kotopele onucanbl Sondermann ef al. (2000) Nature
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406:267-73. Tlpumepsl mosokeHuin B obyactu Fc, KOTOpbIe HEMOCPEACTBEHHO BCTYMAIOT B
kKOHTakT ¢ FcyR, mpencraBnstoT coOoi OCTaTKH aMHHOKHUCIOT 234-239, 0CTaTKU aMHHOKHUCIIOT
265-269 (nerns B/C), ocratku amuuokucnot 297-299 (nmemns C’/E) m OCTaTku aMHHOKHUCIIOT
327-332 (nerns F/G). CornacHO HEKOTOPBIM BapHaHTaM PeaTU3al HACTOSIIEro H300peTeHus
MOJIEKYJIbl COTJIACHO HACTOSIIEMY H300pETEHUIO conep kaT BapuaHThl odiactu Fc, coneprkamme
MOU(UKALIIO TIO MEHBIIEH Mepe OHOTO OCTaTKa, KOTOPBIA HE BCTYIAET B HETIOCPEACTBEHHBIN
KOHTakT ¢ FcyR, Ha OCHOBaHMHM NaHHBIX CTPYKTYPHOTO M KPUCTAJUIOTPa(pUUECKOro aHaIn3a,
HaIlpuMep, HAXOAUTCs BHE caliTa cBsA3biBaHus Fe-FcyR.

[00198] Bapuantsl obnactu Fc Xopomo u3BeCTHbI B JAHHOW OONACTH TEXHUKH, H OO0
U3BECTHBII BapuaHT obmactu Fc Moker OBITh HCHOJB30BAH COIJIACHO HACTOALIEMY
n300peTeHnIo A npuaaHus WM Moaupukanuu 3¢pEGexkTopHON (PYHKIMM, INPOsABIsEMON
MOJIEKYJIOH COTJIACHO HACTOsIIeMy M300peTeH o, comepskained obnacts Fc (wnu ee yacte), B
COOTBETCTBUU C JIAHHBIMU (PYHKLIMOHAJBHBIX UCCIeNOBaHuM, Hanpumep, B NK-3aBucuMoM min
3aBHCHMOM OT Makpo(daroB KoJM4eCTBEHHOM uccienoBanuii. Hanpumep, Bapuantel obnactu Fc,
UIeHTU(UIMPOBAHHbIE KaK BapHAHTbI, M3MeHsomne 3()(GeKTopHY0 (YHKLHUIO, PACKPHITHI B
PCT nyGnukaumusax WO 04/063351; WO 06/088494; WO 07/024249, WO 06/113665; WO
07/021841; WO 07/106707; u WO 2008/140603, u nrob0¥ MOAXOASIIIUN BAPUAHT, PACKPBITHII B
YKa3aHHBIX NyOJIMKALMSAX, MOXKHO IIPUMEHATh B MOJIEKYJaX COTJIACHO HACTOSIIEMY
n300pETEHUIO.

[00199] CornacHO HEKOTOPBIM BapHaHTAM pealiu3alK HacTosimero uzobperenus: PD-1-
CBSI3BIBAIOIIME MOJIEKYJIbI COTJIACHO HACTOSIIIEMY H300peTeHHIO coneprkar BapuaHt obnactu Fc,
conmepkamui ogHy wiu Ooyiee MomupUKALME aMUHOKHCIOT B OOHOH wiin Oojiee 00OnacTsix,
mMonudukanus (Moaudukanumu) KOTOPBIX U3MeHsieT (OTHOCUTENnbHO oOmactu Fc mukoro Tuma)
COOTHOIIEHHE BeNWYMH apPUHHOCTH Bapuanta oOmactu Fc B monw3y aktuBupyromero FcyR
(mammpumep, FcyRIIA wmm FcyRIIIA) otHocurensHO wunHrubupyromero FcyR (takoro xak
FcyRIIB):

CootHomenne BennunH adduaHocTn = M3meHenne apdurHOCTH BapuaHta Fc, OTHOCHTENBHO
OUKOTO THMA, B TMOJb3y aktuBupyoomero FcyR/M3menenne ad¢dunHOCTH Bapumanra Fc,
OTHOCHTEJIbHO TUKOTO THIA, B MMOJIb3y HHrubupyromero FcyR

[00200] Oco0eHHO TPENOYTUTENbHBIMU  SIBJISIFOTCST  PD-1-CBsI3bIBArOIMEe  MOJIEKYJIbI
COTJIACHO HACTOSIIEMY M300pETeHHIO, KOTOpbIe conepskaT BapuaHT obmactu Fe (mo cpaBHeHHIO
¢ obnactero Fc aukoro tuma), B KOTOpPBIX BapuaHT obiactu Fc mmeer COOTHOIIEHHE BETMYHH
appunHocTH Oonbime 1. VYkasaHHBIE MOJEKYJIbl OCOOEHHO TIOJNIE3HBI B OOecTeueHuu
TEPANeBTUYECKOTO MM TNPOPUIAKTUYECKOrO JieueHUs: 3a00JIeBaHUs, pacCTpOCTBa WU

I/IH(I)GKLII/II/I UK yJIy4dlI€HUA €€ CHUMIITOMA, KOTrJda JKeNIaTeTbHOM SIBJISIETCSI  TTOBBIIIEHHAS
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s¢dextuBHOCTL dddexTopHON ¢(yHkumn kinetok (Hampumep, A3KILI), omocpemyemoii FcyR,
Hampumep, Npu pake win HHPEKIHMOHHOM 3aboneBannu. Hampotus, Bapmant obmactu Fc,
MMEIOIIUM  COOTHOLIEHUE

BeMYMH apPUHHOCTH MeHblIe 1, BBI3BIBAET YMEHBIICHHUE

2
spdextuBHOoCTH 3PdexkropHoil PyHKIMHM KieToK. B Tabmmue 1 mnpuBeneHsl npuMepHbIE
OJIMHAPHBIE, BOIHbIE, TPOIHbIE, YETHIPEXKPATHbIE M ISTHKPATHBIE MYyTALUH, HE3aBUCHUMO OT

TOr0, XapakKTCpHO AJid HUX COOTHOIICHUEC BEJIUYHNH a(l)(l)I/IHHOCTI/I 0O0JIbIIIE UJIH MEHBIIE 1.

Ta6auna 1
Tunu4HbIE OAUHAPHBbIE H MHOKECTBEHHbIE MYTALINH, MEPEYHCIEHHbIE B COOTBETCTBHH €

COOTHOLIEHHEM BeJIHYHH adppunHOCTH

Oaunapnas | /IBoiiHasn Tpoiinas YerpipexkpaTHas IIsTukpaTHas
CootHomenue BesnyuH agpdunnoctu >1
F243L F243L u F243L, P247L un L234F, F243L, L235V, F243L, R292P,
R292P N421K R292P u Y300L Y300L u P396L
D270E F243L u F243L, R292P u | L2351, F243L, L235P, F243L, R292P,
Y300L Y300L R292P u Y300L Y300L u P396L
R292G F243L u F243L, R292P u | L235Q, F243L, F243L, R292P, V3051,
P396L V3051 R292P u Y300L Y300L u P396L
R292P D270Eu | F243L, R292P u | F243L, P247L,
P396L P396L D270E u N421K
R292Pu | F243L, Y300L u | F243L, R255L,
Y300L P396L D270E u P396L
R292Pu | P247L, D270E u | F243L, D270E,
V3051 N421K G316D u R416G
R292Pu | R255L, D270E u | F243L, D270E,
P396L P396L K392T u P396L
Y300L u | D270E, G316D u | F243L, D270E,
P396L R416G P396L u Q419H
P396L u | D270E, K392T u | F243L, R292P,
Q419H P396L Y300L, u P396L
D270E, P396L u | F243L, R292P,
Q419H V3051 u P396L
V284M, R292L u | P247L, D270E,
K370N Y300L n N421K
R292P, Y300L u | R255L, D270E,
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Ta6auna 1
TunuYHbIE OAUHAPHBbIE H MHOKECTBEHHbIE MYTALINH, MEPEYHCIEHHbIE B COOTBETCTBHH €

COOTHOLIEHHEM BeJIM4YHH adpPpunnocTH

Oaunapuas | /IBoiiHan Tpoiinas YeTpipexkpaTHast IIsTukpaTHas
P396L R292G u P396L
R255L, D270E,
Y300L u P396L
D270E, G316D,
P396L u R416G
CootHomienue Bejin4uH adpPpunnoctu <1
Y300L F243L u F243L, R292P n
P396L V3051
P396L P247L n
N421K
R255L n
P396L
R292P u
V3051
K392T u
P396L
P396L u
Q419H
[00201] CornacHO KOHKPETHOMY BapUaHTy peaiu3alUyd HACTOSINEro H300peTeHus

BapuaHThl obnactu Fc comepskar moOble MOAM(pUKALIUN aMUHOKUCIIOT (HAmpuMep, 3aMeHbl) B
modoM u3 monoskenuit 235, 240, 241, 243, 244, 247, 262, 263, 269, 298, 328 wmm 330 u
MPEINOYTUTENBHO OJIUH WM OoJiee U3 clieayromux octatkos: A240, 1240, 1.241, L.243, H244,
N298, 1328 wmm V330. CornacHo ApyroMy BapUaHTy peaiu3alMyd HACTOSIEro H300peTeHus
BapuaHThl obnactu Fc comeprkar mobble MoaM(pUKALUN aMUHOKUCIIOT (HampuMep, 3aMEHbl) B
modom u3 nonoxernd 268, 269, 270, 272, 276, 278, 283, 285, 286, 289, 292, 293, 301, 303,
305, 307, 309, 331, 333, 334, 335, 337, 338, 340, 360, 373, 376, 416, 419, 430, 434, 435, 437,
438 wnim 439 u npeAanouYTUTENIbHO ONUH Wik Ooyiee w3 cienyrommux octatkoB: H280, Q280,
Y280, G290, S290, T290, Y290, N294, K295, P296, D298, N298, P298, V298, 1300 unu L300.

[00202] CornacHo MpeanoOYTHTENBHOMY BapHAHTY PEaM3alii HACTOSIIEr0 H300pETeHHS

BapuaHThl obnactu Fc, koTopble cBsi3biBatOTCs ¢ FCYR ¢ m3meHeHHOM ad(UHHOCTBIO, COMEpIKaT

80




mr00ble MOIU(HUKALIMA aMUHOKHCIIOT (HampuMep, 3aMeHbl) B JFOOOM W3 MOJIOKeHu# 255, 256,
258, 267, 268, 269, 270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292, 293, 294, 295, 296,
298, 300, 301, 303, 305, 307, 309, 312, 320, 322, 326, 329, 330, 332, 331, 333, 334, 335, 337,
338, 339, 340, 359, 360, 373, 376, 416, 419, 430, 434, 435, 437, 438 wumu 439.
IIpenmoururensHo Bapuant obnactu Fc comepxut m000N W3 CIEAYIOIINX OCTAaTKOB. A2560,
N268, Q272, D286, Q286, S286, A290, S290, A298, M301, A312, E320, M320, Q320, R320,
E322, A326, D326, E326, N326, S326, K330, T339, A333, A334, E334, H334, L334, M334,
Q334, V334, K335, Q335, A359, A360 nmm A430.

[00203] CornacHo npyromMy BapHaHTy peajM3allii HACTOALIEr0 M300pETeHHs BapHUAHTHI
obnactu Fc, xoTopeie ces3biBatoTcsi ¢ FcyR (mocpencrsom cBoeii obmactu Fc) co cHukeHHOMU
apUHHOCTBIO, ConepKaT JHObIe MOAU(UKALINE AMHHOKHUCIIOT (HAIpUMep, 3aMEHbI) B JIIOOOM
u3 nojoxkeHuit 252, 254, 265, 268, 269, 270, 278, 289, 292, 293, 294, 295, 296, 298, 300, 301,
303, 322, 324, 327, 329, 333, 335, 338, 340, 373, 376, 382, 388, 389, 414, 416, 419, 434, 435,
437, 438 nnu 439.

[00204] CornacHo IpyroMy BapHaHTy peajM3allii HACTOSIIErO M300peTeHHsl BapUaHTHI
obsiactu Fc, kotopsie cszbiBatoTcst ¢ FcyR (mocpenctsom cBoeii obnactu Fc) ¢ moBbimeHHOMH
apPUHHOCTBIO, CoaepsKaT Jr0ObIe MOTU(PUKALIME AMUHOKHUCIIOT (HampuMmep, 3aMeHbI) B JIIOOOM
u3 nosokenuit 280, 283, 285, 286, 290, 294, 295, 298, 300, 301, 305, 307, 309, 312, 315, 331,
333, 334, 337, 340, 360, 378, 398 umu 430. CormacHO ApyromMy BapHaHTy pealu3aluu
Hacrosimero u3oOpereHus: BapuaHThl obOnactu Fc, koropwie cBs3biBatoTcsi ¢ FcyRIIA ¢
NOBBIIIIEHHON a)(UHHOCTBIO, COMEpIKAT JIOOOH U3 CIenyrIINX ocTaTKoB: A255, A256, A258,
A267, A268, N268, A272, Q272, A276, A280, A283, A285, A286, D286, Q286, S286, A290,
S$290, M301, E320, M320, Q320, R320, E322, A326, D326, E326, S326, K330, A331, Q335,
A337 unmu A430.

[00205] IIpenmoyturensHbie BapUAHTHI COAEPKAT ONHY WK Oojiee Moaudukanuii B
modom m3 nonokenuit: 228, 230, 231, 232, 233, 234, 235, 239, 240, 241, 243, 244, 245, 247,
262, 263, 264, 265, 266, 271, 273, 275, 281, 284, 291, 296, 297, 298, 299, 302, 304, 305, 313,
323, 325, 326, 328, 330 umm 332.

[00206] Oco0eHHO TMpennoYTHTEbHBIE BAapPHAHTBI  COIEpXKAT OXHYy wWid Oolee

MonuUKami, BBIOpaHHBIX U3 rpynm A-Al:

A 228E, 228K, 228Y unu 228G;

230A, 230E, 230Y unu 230G;

231E, 231K, 231Y, 231P unmu 231G;

232E, 232K, 232Y, 232G;

b S O W

233D;
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F 2341 unu 234F,

G | 235D, 235Q, 235P, 235 um 235V,

H | 239D, 239E, 239N uu 239Q;

I 240A, 2401, 240M unu 240T;

] 243R, 243, 243Y, 243L, 243Q, 243W, 243H wnu 2431,

K | 244H;

L 245A;

M | 247G, 247V umn 247L;

N | 262A, 262E, 2621, 262T, 262E nnu 262F;

0 263A, 2631, 263M unu 263T,;

P 264F, 264E, 264R, 2641, 264A, 264T wm 264W,

Q 265F, 265Y, 265H, 2651, 265L, 265T, 265V, 265N mm 265Q;

R 266A, 2661, 266M wuu 266T,

S 271D, 271E, 271N, 271Q, 271K, 271R, 2718, 271T, 271H, 271A, 271V, 271L, 2711,
271F, 271M, 271Y, 271W nm 271G;

T 2731,

U | 275L wm 275W;

V| 281D, 281K, 281Y wm 281P;

W | 284E, 284N, 284T, 284L, 284Y nnn 284M;

X | 291D, 291E, 291Q, 291T, 291H, 2911 nnu 291G;

Y | 299A, 299D, 299E, 299F, 299G, 299H, 2991, 299K, 299L, 299M, 299N, 299P, 299Q,
299R, 2998, 299V, 299W nm 299Y;

Z 3021

AA | 304D, 304N, 304T, 304H nm 3041

AB | 305I;

AC | 313F;

AD | 3231

AE | 325A, 325D, 325E, 325G, 325H, 3251, 325L, 325K, 325R, 3258, 325F, 325M, 325T,
325V, 325Y, 325W um 325P;

AF | 328D, 328Q, 328K, 328R, 328S, 328T, 328V, 3281 328Y, 328W, 328P, 328G, 328A,
328E, 328F, 328H, 328M wmn 328N;

AG | 330L, 330Y, 3301 i 330V

AH | 332A, 332D, 332E, 332H, 332N, 332Q, 332T, 332K, 332R, 332S, 332V, 332L, 332F,

332M, 332W, 332P, 332G wm 332Y; u
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Al 336E, 336K wmu 336Y

[00207] Eme Oonee mnpenmodTtuTeNbHBIE BapHAHTBI COAEpXKAT OXHY WM OoJee
MonuduKanui, BBIOpaHHBIX U3 rpynm 1-105:
I'pynna | Bapuant I'pynna | Bapuant
1 A330L/I332E 54 S239D/D265L/N297D/I1332E
2 D265F/N297E/1332E 55 S239D/D265T/N297D/1332E
3 D265Y/N297D/1332E 56 S239D/D265V/N297D/I332E
4 D265Y/N297D/T299L/1332E 57 S239D/D265Y/N297D/I332E
5 F241E/F243Q/V262T/V264F 58 S239D/1332D
6 F241E/F243Q/V262T/V264E/ 59 S239D/I332E
I332E
7 F241E/F243R/V262E/V264R 60 S239D/1332E/A3301
8 F241E/F243R/V262E/V264R/ 61 S239D/1332N
I332E
9 F241E/F243Y/V262T/V264R 62 S239D/1332Q
10 F241E/F243Y/V262T/V264R/ 63 S239D/N297D/1332E
I332E
11 F241L/F243L/V2621/V2641 64 S239D/N297D/1332E/A330Y
12 F241L/V2621 65 S239D/N297D/1332E/A330Y/F241S/F24
3H/V262T/V264T
13 F241R/F243Q/V262T/V264R 66 S239D/N297D/I1332E/K326E
14 F241R/F243Q/V262T/V264R/ 67 S239D/N297D/1332E/L.235D
I332E
15 F241W/F243W/V262A/V264 68 S239D/S298A/I332E
A
16 F241Y/F243Y/V262T/V264T 69 S239D/V2641/A330L/1332E
17 F241Y/F243Y/V262T/V264T/ 70 S239D/V2641/1332E
N297D/1332E
18 F243L/V2621/V264W 71 S239D/V2641/S298A/1332E
19 P2431L/V2641 72 S239E/D265N
20 L328D/I332E 73 S239E/D265Q
21 L328E/I332E 74 S239E/1332D
22 L328H/I332E 75 S239E/1332E
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I'pynna | Bapuant I'pynna | Bapuant
23 L328I/I332E 76 S239E/1332N
24 L328M/I332E 77 S239E/1332Q
25 L328N/I332E 78 S239E/N297D/1332E
26 L328Q/1332E 79 S239E/V2641/A330Y/1332 E
27 L328T/I332E 80 S239E/V2641/1332 E
28 L328V/I332E 81 S239E/V2641/S298 A/A330Y/1332E
29 N297D/A330Y/1332E 82 S239N/A330L/1332E
30 N297D/1332E 83 S239N/A330Y/I332E
31 N297D/1332E/S239D/A330L 84 S239N/1332D
32 N297D/S298 A/A330Y/1 332E 85 S239N/I332E
33 N297D/T299L/1332E 86 S239N/I332N
34 N297D/T299F/1332E/N297D/ 87 S239N/1332Q

T299H/1332E

35 N297D/T2991/1332E 88 S239N1S298A/1332E
36 N297D/T299L/1332E 89 S239Q/1332D
37 N297D/T299V/I332E 90 S239Q/1332E
38 N297E/1332E 91 S239Q/1332N
39 N297S/1332E 92 S239Q/1332Q
40 P230A/E233D/1332E 93 S239Q/V2641/1332E
41 P244H/P245A/P247V 94 S298A/332E
42 S239D/A330L/1332E 95 V264E/N297D/1332E
43 S239D/A330Y/1332E 96 V2641/A330L/1332E
44 S239D/A330Y/I332E/K326E 97 V2641/A330Y/I332E
45 S239D/A330Y/1332E/K326T 98 V2641/1332E
46 S239D/A330Y/1332E/L.2341 99 V2641/S298A/1332E
47 S239D/A330Y/1332E/L235D 100 Y296D/N297D/1332E
48 S239D/A330Y/1332E/V2401 101 Y296E/N297D/1332 E
49 S239D/A330Y/I332E/V264T 102 Y296H/N297D/1332E
50 S239D/A330Y/1332E/V2661 103 Y296N/N297D/1332E
51 S239D/D265F/N297D/1332E 104 Y296Q/N2971/1332E
52 S239D/D265H/N297D/1332E 105 Y296T/N297D/1332E
53 S239D/D2651/N297D/1332E
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[00208] CorynacHO OTHOMY BapHaHTy pealu3aluu HacTosmero usobperenus: PD-1-
CBSI3BIBAIOINAST MOJIEKYJa COTJIACHO HACTOsIIeMy H300peTeHur0 OyAeT conepkaThb BapUaHT
obnactu Fc¢, comepskamuii mo MeHbnedt Mepe onHy moaudukanuro B obmactu Fc. CormacHo
HEKOTOPBbIM BapHaHTaM pPEAM3alMN HACTOSIIEro m300peTeHnus BapuaHT obiactu Fc comepsxkut
10 MEHbIEH Mepe OIHY 3aMeHY, BBIOPaHHYIO U3 Ipymel, cocrosimeit n3 L235V, F243L, R292P,
Y300L, V305I u P396L.
[00209] CornacHO KOHKPETHOMY BapHUaHTy peaju3allid HACTOSIIEro H300peTeHHs
BapuaHT obnactu Fc copepxur:
(A) 1o MeHblLIeH Mepe OJHY 3aMeHY, BBIOPaHHYIO U3 rpymmsbl, coctosmei u3 F243L, R292P,
Y300L, V305I u P396L,;
(B) o meHblueil Mepe IBE 3aMEHbI, BBIOPAHHBIE U3 IPYIIIbI, COCTOSIIIEH U3:

(1)  F243L u P396L;

(2)  F243L u R292P; n

(3)  R292P u V305I;
(C)  mo MeHbLIel Mepe TPU 3aMEHbI, BBIOPAHHbIE U3 TPYIIIIBI, COCTOSIIIEH U3:

(1) F243L, R292P u Y300L;

(2) F243L, R292P u V305I;

(3) F243L, R292P u P396L; u

(4) R292P, V3051 u P396L,;
(D) 1o MeHbIuel Mepe YeThIpe 3aMEeHbI, BHIOPAHHBIE U3 TPYIIIBI, COCTOSIIEH U3:

(1) F243L, R292P, Y300L u P396L; u

(2) F243L, R292P, V3051 u P396L; nnu
(E) 1o meHbIueli Mepe MsATh 3aMeH, BBIOPAHHBIX U3 TPYIIIBI, COCTOSIICH U3:

(1) F243L, R292P, Y300L, V3051 u P396L; u

(2) L235V, F243L, R292P, Y300L u P396L.
[00210] B npyrom KOHKpETHOM BapHaHTE peasM3alllH HACTOSIIETO H300PETEHHs BAPUAHT
obnactu Fc conep kUt 3aMeHsl:
(A)  F243L, R292P u Y300L;
(B) L235V, F243L, R292P, Y300L u P396L; nnu
(C)  F243L, R292P, Y300L, V3051 u P396L.
[00211] CornacHO OZHOMY BapHWaHTy pealu3aluu Hacrosimero usodpereHuss PD-1-
CBSI3BIBAIOIAs] MOJIEKYJIa COTJIACHO HACTOSAILIEMY M300pPETEHHIO COINEpPKHUT BapuaHT obmactu Fc,
KOTOPBIH MPOSIBIISIET YMEHbIIEHHOE (I TIO CYLIECTBY OTCYTCTBYIOIIee) cBsi3piBaHue ¢ FCyRIA
(CD64), FcyRIIA (CD32A), FeyRIIB (CD32B), FcyRIIIA (CD16a) unu FeyRIIIB (CD16b) (o

CPaBHEHHIO CO CBs3bIBaHUEM, MposiBisieMbIM obnacteio Fe IgG1 aukoro tuma (SEQ ID NO: 1)).

85



CorynacHO OIHOMY BapUAHTy peau3alud HacTosero wuszodpereHus: PD-1-cBs3biBaromas
MOJIEKYJIa COTJIACHO HACTOSIIEMY U300peTeHuto OyneT conepskath BapuaHt obnactu Fe, koTopas
NPOSIBIISIET CHIDKEHHOE (MJIM MO CYLIECTBY OTCYTCTBYIOLIee) cBsi3biBaHue ¢ FcyR (Hampumep,
FcyRIITA) u cHIDKEHHYIO (MIIH IO CYIIECTBY OTCYTCTBYIOLIYIO) 3 dexTopryro ¢pyHkuno A3KILI,
CornacHO HEKOTOPBIM BapHaHTaM peaM3alii HACTOSIIEro u300peTeHust BapuaHT obmactu Fc
COZIEPKHUT IO MEHbIIEH Mepe OJIHY 3aMeHY, BbIOPAaHHYIO W3 rpymmbl, cocrosimed u3 L234A,
L235A, D265A, N297Q u N297G. CornacHO KOHKPETHOMY BapHaHTy peaiu3alliy HACTOALIErO
u3zobpereHus: Bapuant obnactu Fc conepsxut 3ameny L234A; L235A; L234A u L235A; D265A,;
N297Q umu N297G.
[00212] IIpennoururensusie nocaenosarenbHocTu 1gG1 s nomenos CH2 u CH3 PD-1-
CBSI3BIBAIOIIUX MOJIEKYJl COIJIACHO HACTOSIIEMY H300peTeHHI0 OyayT coaepKaTbh 3aMeHbl
L234A/L235A (SEQ ID NO: 5):
APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQOG NVESCSVMHE
ALHNHYTQKS LSLSPGX
rae X npencrasinsier coboit mi3uH (K) niam oTcyTCTBYyET.
[00213] CornacHO ApyromMy BapHaHTy peaiu3aluu Hacrosimero uzobperenus PD-1-
CBSI3BIBAIOINAsT MOJIEKYJIa COTJIACHO HACTOsIIIEeMy M300peTeHuto conepkut odnacte Fc, koTopas
IO CBOEH MPHUPOJIE MPOSIBIIIET YMEHbIIEHHOE (WU MO CYIIECTBY OTCYTCTBYIOIIEE) CBSI3BIBAHHE C
FcyRIIIA (CD16a) w/unu cHwkeHHYEO 3(dexkTopHyro (yHKUMO (IO CPaBHEHHIO CO
cBszbiBaHueM, nposiBisieMbiM Fc IgG1 nukoro tuma (SEQ ID NO: 1)). CornacHo KOHKPETHOMY
BApPHAHTy peaji3aliy HacTosmero u3oopereHuss PD-1-csi3biBaromas MOJIEKYJa COTJIACHO
HacrosimemMy uzoOperernto He comepxkut obmacte Fc IgG2 (SEQ ID NO: 2) wmm obnacte Fc
IgG4, (SEQ ID NO: 4). B ciyuae ucnonszoBanust odnactu Fc IgG4, B obnacte HacTosmero
n300peTeHNs] TakKe BKIIOUYEHO BBEIACHHE CTAOMIM3UPYIOLIEH MyTaliH, TaKOW Kak 3aMeHa
S228P mapuupHoii obnactu IgG4 (cm., nanpumep, SEQ ID NO: 13: ESKYGPPCPPCP, (Lu ef
al., (2008) «The Lffect Of A Point Mutation On The Stability Of Igg4 As Monitored By
Analytical Ultracentrifugation», J. Pharmaceutical Sciences 97:960-969), uTo0Bl YMEHBIIHUTD
yacTory oOMeHa HuTell. Jlpyrue cTaOMIM3MpyroIIue MyTalWH, U3BECTHBIC B JAHHOW OOJNacTH
TEXHUKH, MOTYT ObITh BBeneHbl B obmactb Fc IgG4 (Peters, P ef al., (2012) «FEngineering an
Improved 1gG4 Molecule with Reduced Disulfide Bond Heterogeneity and Increased Fab
Domain Thermal Stability», J. Biol. Chem., 287:24525-24533; PCT nyOnukanusi nateara WO
2008/145142).
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[00214] CoryacHO ApyruM BapHaHTaM peaji3alii B OOJIACTh HACTOSIIErO M300peTeHus
BKJIFOUEHO NPUMEHEHHe JIo0oro BapranTa obnactu Fc, n3BecTHOro B aHHOH 0OJIACTH TEXHUKH,
TAKOTO Kak Te, KoTopble packpbIThl B Jefteris, B.J. et al. (2002) «Inferaction Sites On Human
1gG-Fc For FegammaR: Current Modelsy», Immunol. Lett. 82:57-65; Presta, L.G. ef al. (2002)
«Engineering Therapeutic Antibodies For Improved Functiony», Biochem. Soc. Trans. 30:487-
90; Idusogie, E.E. et al. (2001) «FEngineered Antibodies With Increased Activity To Recruit
Complementy, J. Immunol. 166:2571-75; Shields, R.L. et al. (2001) «High Resolution Mapping
Of The Binding Site On Human IgG1 For I'c Gamma RI, Fc Gamma RII, FFc Gamma RIII, And
FeRn And Design Of IgG1 Variants With Improved Binding To The Fc gamma R», J. Biol.
Chem. 276:6591-6604; Idusogie, E.E. et al. (2000) «Mapping Of The Clq Binding Site On
Rituxan, A Chimeric Antibody With A Human IgG Fc», J. Immunol. 164:4178-84; Reddy, M.P.
et al. (2000) «Elimination Of Fc Receptor-Dependent Effector Functions Of A Modified 1gG4
Monoclonal Antibody To Human CD4», J. Immunol. 164:1925-1933; Xu, D. ef al. (2000) «in
vitro Characterization of Five Humanized OKT3 Effector Function Variant Antibodies», Cell.
Immunol. 200:16-26; Armour, K.L. ef al. (1999) «Recombinant human IgG Molecules Lacking
Fegamma Receptor I Binding And Monocyte Triggering Activities», Eur. J. Immunol. 29:2613-
24; Jefteris, R. et al. (1996) «Modulation Of Fc(Gamma)R And Human Complement Activation
By IgG3-Core Oligosaccharide Interactions», Immunol. Lett. 54:101-04; Lund, J. et al. (1996)
«Multiple Interactions Of I1gG With Its Core Oligosaccharide Can Modulate Recognition By
Complement And Human Fc Gamma Receptor I And Influence The Synthesis Of lIts
Oligosaccharide Chainsy», J. Immunol. 157:4963-4969; Hutchins ef al. (1995) «Improved
Biodistribution, Tumor Targeting, And Reduced Immunogenicity In Mice With A Gamma 4
Variant Of Campath-1H», Proc. Natl. Acad. Sci. (U.S.A.) 92:11980-84; Jefferis, R. ef al. (1995)
«Recognition Sites On Human IgG For Fc Gamma Receptors: The Role Of Glycosylationy,
Immunol. Lett. 44:111-17; Lund, J. ef al. (1995) «Oligosaccharide-Protein Interactions In I1gG
Can Modulate Recognition By Fc Gamma Receptors», FASEB J. 9:115-19; Alegre, M.L. ef al.
(1994) «A Nom-Activating «Humanizedy Anti-CD3  Monoclonal —Antibody  Retains
Immunosuppressive Properties in vivoy, Transplantation 57:1537-1543; Lund et al. (1992)
«Multiple Binding Sites On The CH2 Domain Of IgG For Mouse Fc Gamma RI1», Mol
Immunol. 29:53-59; Lund et al. (1991) «Human F'c Gamma RI And Fc Gamma RII Interact With
Distinct But Overlapping Sites On Human IgGy, J. Immunol. 147:2657-2662; Duncan, A R. ef
al. (1988) «Localization Of The Binding Site For The Human High-Affinity Fc Receptor On
IgG», Nature 332:563-564; marentax CIIIA NeNoe5624821; 5885573; 6194551, 7276586, u
7317091; u PCT nyGnukanusx WO 00/42072 u PCT WO 99/58572.
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[00215] CornacHO HEKOTOpPBIM BapUaHTAM peaM3alUd  HACTOSIIEro H300peTeHHs
MOJIEKYJIbl COTJIACHO HACTOSAIIEMY HM300PETEHHMIO JOTOJIHUTENBHO COAEPKAaT OOUH Mk Ooee
CaliTOB TJIMKO3WIMPOBAHHUA TaK, YTO OAWH WM OoJiee yriIeBOAHBIX ()ParMeHTOB KOBAJIEHTHO
NpPUCOEANHEHbl K  MoJsekyie. lIpennmouTuTenbHO  MOJIEKYJNbl  COTJIACHO — HACTOSIILEMY
n300pETEeHNI0, COIepIKaIlie OMH WK OoJiee CaliTOB IIMKO3WIMPOBAHUS U/ WIIH OAHY MK OoJiee
momudukanuii B obmactu Fc, obecneumBaroT wim 00Naar0T TOBBIMIEHHONH 3¢ QeKTOpHON
¢dbyHKUMeH, omocpenyeMoil aHTUTENOM, Hampumep, NOBbIeHHOH akTuBHOCTBIO A3KI], mo
CpPaBHEHHIO C HeMOAW(UIMPOBaHHBIM aHTUTENOM. COIacHO HEKOTOPBIM BapUAHTaM
peanu3any HaCTOSINEro N300peTeH sl MPeIoKEHbl MOJIEKYJIbI, COAEPIKaINe OfHY Min Oonee
MonupUKALMH aMUHOKHCIOT, KOTOpble, KaK MW3BECTHO, HEIMOCPENCTBEHHO WM KOCBEHHO
B3aUMOJIEHICTBYIOT C YIJIEBOAHBIM (pparmMeHTOM obmactu Fc, BkirOuUas, HO HE OrpaHUYMBAsACH
WMH, aMUHOKHCJIOTBI B MOJIOJKEHUIX 241, 243, 244, 245, 245, 249, 256, 258, 260, 262, 264, 265,
296, 299 u 301. AMUHOKUCIOTBEI, KOTOpbIE MpPsIMO WM KOCBEHHO B3aUMOAEWUCTBYIOT C
yrieBoaHbIM (pparmeHToM obnactu Fc, M3BeCTHBI B JAHHOW OOJNACTH TEXHUKH, CM., HAIpHMeD,
Jefferis et al., 1995 Immunology Letters, 44: 111-7, xotopas NOJHOCTBIO BKJIOUEHA B
HACTOSALIYIO 3asiBKY IIOCPEACTBOM CCBLIKU.

[00216] CormacHO JApyroMy BapUaHTy  peajM3allid  HACTOSALIEr0  M300peTeHHs
IPEeIIOKEHBI MOJIEKYJIbI, KOTOpPbIe ObUTN MOAMGMUIIMPOBAHBI TyTEM BBEJEHUS OJAHOTO UM OoJee
CAiTOB TJHMKO3WJIUPOBAHHUS B OJUH WM OOJjiee CAaHTOB MOJIEKYJ, MPEANOYTHTEIBHO Oe3
U3MeHeHHs (PYHKIIMOHAJIBHOCTH MOJIEKYJ, HalpuMep, aKTUBHOCTH CBSI3bIBAHUSI C AHTUT'€HOM-
mutneHbro win FcyR. CaiiTel TTMKO3MIMPOBaHHSI MOTYT ObITh BBEICHBI B BapuaOeIbHYIO W/WIH
KOHCTAHTHYIO 00JIaCTh MOJIEKYJl COTJIACHO HAcTosIeMy H300peTeHuio. B Hacrosimeil 3asBke
TEPMHH «CaWThl TJIMKO3WJIMPOBAHUS» BKJIOYAET JHOOYI0 KOHKPETHYK) aMHHOKHCIOTHYIO
NOCJIEIOBATEIBHOCTh B AHTUTEJIE, K KOTOPOH OyAeT crieln(pudHO MM KOBAJIEHTHO MPHUKPEIUIEH
osiurocaxapun (T.e., YrJeBOIbI, COAEpIKAIINe IBa HJIM OOJiee MPOCTBIX caxapa, COENUHEHHBIX
BMecte). OnurocaxapuaHble OOKOBBIE LENH, KaK MPABHJIO, MPUCOSIUHEHbI K OCTOBY aHTUTENA
nocpeacTBoM N- umu O-csizeil. N-cBsi3aHHO€ IIMKO3WINPOBaHHE OTHOCUTCS K MPUCOEIUHEHHIO
OJIUTOCaxapuiHoro (parmMeHta k OOKkOBOHM Imenmu ocTtarka acmaparuHa. O-cBsi3aHHOE
TJIUKO3WJIMPOBAHME OTHOCHUTCS K  TPUCOEAMHEHHWIO OJIMrocaxapupHoro (QparmeHra K
TUIPOKCUAMHHOKUCIIOTE, HAlpUMep, CEpUHY, TPEOHUHY. MOJeKyslbl COTJIaCHO HACTOSIIEMY
H300pETEHNI0 MOTYT COZAEPKaThb OOUH WM OoJjiee CAaHTOB TIIMKO3WJIMPOBAHUS, BKIOYast N-
cBsizaHHbIe U O-CBSI3aHHBIE CAlTHI MIMKO3UINPOBaHUs. JIF0OOH CalT MTUKO3WINPOBAHUS st N-
cBsizaHHOTO MM O-CBS3aHHOTO TJIMKO3WJIMPOBAHUS, M3BECTHBIM B JAHHOW OOJIACTH TEXHUKH,
MOKeT OBbITh HCIOJIb30BAH B COOTBETCTBUU C HAcTOsSHUM u3oOpereHuem. I[lpumepnsiii N-

CBSI3aHHBIA CaAWT TJIIUKO3UJINPOBAHUA, KOTOprfI MOXHO TIPUMEHATH B COOTBCTCTBUU CO
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crocobamMu COTJIACHO HACTOSIIEMY HW300peTEeHUr0, TPEACTaBiIsieT COOO0H aMHHOKHCIOTHYIO
nocyienoBareabHOCTh: Asn-X-Thr/Ser, B kotopoii X MOXKeT MNpencTaBisiTh coOOW J00yIo
amuHOKucoty, u Thr/Ser o3navyaer TpeonuH unn cepud. [loaxomsmuii CalT UM CalThI MOTYT
OBITH BBEZIEHBI B MOJIEKYJIy COTJIACHO HACTOSIIEMY H300PETEHHUIO C MCIIOJIb30BAHUEM CIIOCO0OB,
XOPOLIO U3BECTHBIX B JAHHOI OONIACTH TEXHUKH, K KOTOPOI OTHOCUTCS HAcTOsIIIee H300peTeHne
(cm., Hampumep, in vifro MUTAGENESIS, RECOMBINANT DNA: A SHORT COURSE, J. D. Watson, ef
al. W H. Freeman and Company, New York, 1983, chapter 8, pp. 106-116, koTopasi HOJTHOCTBIO
BKJIFOUEHA B HACTOSLIYIO 3asBKY ITOCPEACTBOM CChUIKU. [IpumepHBbIii crioco0 BBeneHMs caita
TJIUKO3WIMPOBAHUSL B MOJIEKYJYy COTJIACHO HACTOSLIEMY M300pETEHHI0O MOXKET BKJIKOYATh!
MOIUGPUKALIMIO WM MYyTHPOBaHHE AMMHOKHCIOTHOM MOCJEJOBATENIbHOCTH MOJIEKYJbl Tak,
YTOOBI MOJTYYUTh JKEJNATENBHYIO MocienoBaTenbHocTh Asn-X-Thr/Ser.

[00217] CornacHO HEKOTOPBIM  BapUaHTAM  peAJM3alUMUd  COIJIACHO  HACTOSIIEMY
U300pETeHUI0 MNPEeAJIONKEHbl CIOCOOBl MOAM(UKALMKM CONEPXKAHUS YIIIEBOAOB B MOJIEKYJIe
COIJIACHO  HACTOSIIEMY  HM300peTeHHr0o myTeM no00aBleHMs WM  YAAJIeHUs  CaiTa
rauko3uanpoBanus.  CrocoObl  MomuduKanuy COAEp’KaHWs YIJIEBOIOB B aHTHTENax (U
MOJIeKyJIaX, COAEp KaIllUX JOMEHbl aHTHUTeN, Hampumep, obmacte Fc) Xopomo H3BeCTHHI B
JaHHOHM 00JIACTH TEXHUKH U BKJIIOYEHBI B OOJNIACTH HACTOSILErO M300pETeHUs, CM., HampuMep,
nateHt CIIIA Ne6218149; EP 0359096 B1; nybmukaruio natenra CIIIA US 2002/0028486; WO
03/035835; nyOnukanuio matenta CIIIA 2003/0115614; nmarent CIIA Ne6218149; mareHT
CIIA Ne6472511; Bce U3 KOTOPBIX MOJHOCTBIO BKIIFOUEHBI B HACTOSIIIYIO 3asBKY MOCPEICTBOM
ccbutki. COrjlacHO JPYrMM BapUaHTaM peaM3alUH COTJIACHO HACTOSIIEMY H300pPETeHUIO
NPEJIOKEHbl  CrIOcOObl  MOAM(HKALMK  CONEpXKAHHS YIJIEBOJOB B MOJIEKYJIE COIJIACHO
HACTOSIIEMY HM300PETEHHIO IMyTeM YIAJeHUs OJHOTO WM 0OoJjiee SHAOTEHHBIX YIJIEBOIHBIX
¢dparmenTOB MOJIEKYJIbl. COrIACHO KOHKPETHOMY BapUaHTy PEeaTM3alMU COTJIACHO HACTOSIIEMY
n300pEeTEeHNI0 MPEIJIOKEHO CMELIeHne caiiTa TIMKOo3mpoBanus obmactu Fc aHTHTENa mytem
MOU(UKALIH TIOJIOKEHHH, CMEeKHBIX ¢ 297. CorlacHO KOHKPETHOMY BapHaHTy pean3alun
COTJIACHO HACTOSIIEMY H300pETEeHUI0 MpenjioskeHa MonuUKanus MOJoXKeHus 296 Tak, 4To
nosioxkeHue 296, Ho He nosoxeHue 297, ABIseTCs NIMKO3WINPOBAHHBIM.

[00218] O¢pdexroprHas GyHKUMSA TakKe MOXKET ObITh MOAM(DULIMPOBAHA C TMOMOIIBIO
METOIMK, TAaKUX KaK BBEIEHHE OJHOr0 MM OoJiee OCTaTKOB LUCTeMHa B obnacte Fc,
obecrieunBasi TEM CaMbIM BO3MOKHOCTb 0Opa30BaHUs MEKLENOYEYHON MUCYIbQUIHON CBSI3U B
yKa3aHHOW OONacTH C TOJNY4eHHEM TOMOAMMEPHOIO AaHTUTENa, KOTOPOE MOXKET HMETh
YJIYUYIIEHHYIO CNOCOOHOCTh K MHTEPHAIN3ALUH W/WIN TIOBBILIEHHYIO KOMIUIEMEHT-3aBHCUMYIO
urotokcnyaocTh U A3KL] (Caron, P.C. et al. (1992) «FEngineered Humanized Dimeric Forms

Of I1gG Are More Effective Antibodies», J. Exp. Med. 176:1191-1195; Shopes, B. (1992) «4
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Genetically Engineered Human IgG Mutant With Enhanced Cytolytic Activity», J. Immunol.
148(9):2918-2922. T'omoguMepHBIE aHTUTENAa C  [OBBIIEHHOW  IPOTHUBOOIYXOJEBOH
AKTUBHOCTBIO TAK)K€ MOTYT OBITh TOJYHYEHBI C HCIOJb30BAHHEM TeTepOON(yHKIMOHAIBHBIX
CIIMBAIOUINX areHToB, omucaHHbIx B WOolff, E A er al (1993) «Monoclonal Antibody
Homodimers: Enhanced Antitumor Activity In Nude Mice», Cancer Research 53:2560-2565. B
APYroM BapUaHTe, aHTUTEJIO MOKET ObITh MOAM(DULIMPOBAHO [T BKIOUEHHs ABYX obnacrei Fc
U, COOTBETCTBEHHO, MOJKET HMMETb TMOBBIIIEHHYID AKTHUBHOCTh KOMIUIEMEHT-OMOCPEIOBAHHON
urotokcnaHoctn U A3KIL (Stevenson, G.T. ef al. (1989) «4 Chimeric Antibody With Dual Fc
Regions (bislabFc) Prepared By Manipulations At The IgG Hinge», Anti-Cancer Drug Design
3:219-230)

[00219] Ilepynoa nmonyBbBIBENEHHS] U3 CBHIBOPOTKH KPOBH MOJIEKYJI COTJIACHO HACTOSILIEMY
u3o0perenuro, coxaepxkamux obmactu Fc, Moxker ObITh yBENMYEH 3a CYET YBEJIUUSHHS
apdurHOCTH cBsi3biBaHusi obnmactu Fc B ortHomenuu FcRn. B Hactosimeii 3asiBke TepMHH
«TIEPUOJ] TIOJYBBIBEICHUS» O3HAuaeT (PapMaKOKMHETHYECKOE CBOWCTBO MOJIEKYJBI, KOTOPOE
SABJIIETCS MEPON CPEAHEr0 BPEMEHH CYyLIEeCTBOBaHUS MOJIEKYN nocjie ux BeeneHus. Ilepuon
HIOJIYBBIBEIEHHSI MOKET OBITh BBIPAKEH KaK BpeMsi, HEOOXOAMMOE IJIsl BBIBEACHUS MATHAECCATH
nporeHToB (50%) M3BECTHOrO KOJMYECTBA MOJIEKYJbl M3 OpraHu3Ma CyObekTa (Hampumep,
NalMeHTa-4eIOBeKa WM JPYyroro MIJIEKONMHUTAIOLIEr0) WM KOHKPETHOTO KOMIIAPTMEHTA €ro
OpraHu3Ma, HampuMmep, MpU U3MEPEHHH B ChIBOPOTKE KPOBH, T.€., TIEPUOI MOJYBBIBEACHUS U3
KPOBOTOKA, WM B APYT'MX TKaHSAX. B 1eioM, yBelnYeHne neproia MoyBbIBEACHUS IPUBOANT K
YBEJIIMYCHUIO CpeaHero BpeMenu yaepskanusi (MRT) B KpOBOTOKe it BBEICHHON MOJIEKYJIbI.
[00220] CornacHO HEKOTOpPBIM BapHaHTAM peasu3allK Hactosimero uzobperenus: PD-1-
CBSI3BIBAIOIIME MOJIEKYJIbI COTJIACHO HACTOSIIIEMY H300pETeHHIO coneprKar Bapuant obnactu Fc,
npuYeM yKa3aHHbIN BapuaHT objactu Fc comepkuT mo MeHsblIedl Mepe OaHy MOAMDUKALUIO
AMHUHOKHUCJIOTBI, 10 CPaBHEHMIO ¢ oOnacThio FC mukoro Tuma, Tak, 4TO yKa3aHHAS MOJIEKYJa
UMeeT YBEJIHMUYSHHBIN MepHO MOJTyBbIBeIeH s (TI0 CpaBHEHUIO ¢ obnacThio Fc nukoro tuma).
[00221] CornacHO HEKOTOPBIM BapHaHTAM pea3alMH Hacrosimero nzobperenus PD-1-
CBSI3BIBAIOIIME MOJIEKYJIbI COTJIACHO HACTOSIIEMY H300pETeHHIO coneprKar BapuaHT obnactu Fc,
npudeM yKa3aHHbIH BapuaHT obnactu Fc conmepkur 3amMeHy aMHHOKHCIIOTBHI, KOTOpas
YBEJIMYMBACT TIEPUOJ TOJYBBIBEIEHUS, B OOHOM WJIHM 0OOJiee TMOJIOKEHHAX, BbIOPAHHBIX H3
rpymnmel, cocrosei uz 238, 250, 252, 254, 256, 257, 256, 265, 272, 286, 288, 303, 305, 307,
308, 309, 311, 312, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413, 424, 428, 433, 434, 435 n
436. MHoOrouucneHHole CrneuupUUHbIE MYTAlUH, CIOCOOHbIE YBEJIMYMBATH  MEPUON
TIOJTYBBIBEIEHUST MOJIEKYJIBI, COMepskamieil oonacts Fc, u3BecTHBI B JaHHOW 00aCTH TEXHUKH U

BKIIIOUArOT, Hampumep, M252Y, S254T, T256E u ux xomOunauuu. Hampumep, cM. MyTauuu,
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onucannbie B mateHrax CIIIA NeNe6277375, 7083784; 7217797, 8088376; myOnukamnuu 3asiBOK
Ha mateHt CIIIA 2002/0147311; 2007/0148164; u mexxayHapoanblie nmyOnukamun WO 98/23289;
WO 2009/058492; u WO 2010/033279, xOTOpbI€ MOJHOCTHIO BKIKOYEHbI B HACTOSIIIYIO 3asBKY
MOCPENICTBOM CChUTKA. MoJekynbl, copepkamue obmacts Fc, ¢ yBenMYeHHBIM NEpHOIOM
MOJTYBBIBEIEHHS TAKXKE BKJIFOYAIOT T€, KOTOPBIE COAEPIKAT 3aMEHBI B ABYX HJIM OOJiee OCTaTKax
obmactu Fc 250, 252, 254, 256, 257, 288, 307, 308, 309, 311, 378, 428, 433, 434, 4351 436. B
YaCTHOCTH, YKa3aHHBIE MOJICKYJIbI COAEp KaT JBe Wiu Oojiee 3amMeH, BbIOpaHHBIX u3. 1250Q),
M252Y, S254T, T256E, K288D, T307Q, V308P, A378V, M428L, N434A, H435K u Y436l.
[00222] CornacHO KOHKPETHOMY BapUaHTY peAIM3alliid HACTOSINEro H300peTeHHs
BapuaHT obnactu Fc conepxut 3aMeHbI:

(A)  M252Y, S254T u T256E;

(B)  M252Y u S254T;

(C)  M252Y u T256E,;

(D)  T250Q nu M428L;

(E) T307Q n N434A,

(F) A378V u N434A,;

(G) N434A u Y4361,

(H)  V308P u N434A; unu

(D K288D u H435K.
[00223] B obnacte HacTOsiero W300peTeHUsl JOTMOJHUTENBHO BKJIFOYEHbI BapUAHThI
obacreit Fc, koTopbie conepxar:
(A)  onny wnu 6osee MyTauMii, KOTOpble U3MEHSIOT 3 dexTopHyro GyHkumio u/mmu FeyR; u
(B) onmny wimm Oonee MyTaluii, KOTOpbIE YBEJIMYHBAIOT TEPHOA IOJYBbIBEIECHUS U3
CBIBOPOTKH KPOBH.
VI bucneunduueckbie MoJIeKy b1, cBsi3biBaomue PD-1 yenosexa
[00224] CorynacHO OZHOMY BapHAHTy peaslu3alUU COTJIACHO HACTOSIIEMY U300pETEHUIO
NPEIOKEHb! Oucner(puIecKkble CBSI3bIBAIOLINE MOJIEKYJIbI, KOTOPBIE CIIOCOOHBI CBS3BIBATHCS C
«TEepBbIM JMUTONOM» U «BTOPHIM JMIHUTONOMY», MPUYEM YKA3aHHbIH MEpBbIH SIUTOI
npezncrasisier codoi smmron PD-1 denoBeka, M yKa3aHHBIM BTOPOI 3MUTON AaHAJOTMYEH WJIH
otnuyaercs ot snurona PD-1, unm npencrasisier coOol 3MUTON APYrod MOJEKYJIbI, KOTOPBIHA
NPUCYTCTBYET HA TOBEPXHOCTH MMMYHHOH KieTku (Takoil kak T-mumdouur) m y4actByer B
perylupoBaHUM KOHTPOJIbHON TOYKM MMMYyHHOro otsera. CoOriacHO OJHOMY BapHaHTy
peanu3ainy HaCTOSIIEero U300peTeHusl BTOPOH SMUTON mpeAcTasiisieT codoi snuron B7-H3, B7-
H4, BTLA, CD3, CDS8, CD16, CD27, CD32, CD40, CD40L, CD47, CD64, CD70, CD80, CDS86,
CD%, CDI137, CDI137L, CD226, CTLA-4, ranekruna-9, GITR, GITRL, HHLA2, ICOS,
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ICOSL, KIR, LAG-3, LIGHT, I'KI'C knacca I nnu II, NKG2a, NKG2d, 0X40, OX40L, PD1H,
PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 unu VISTA. CorjacHo oaHOMy
BapPHAHTY pPeaU3allK HACTOSIIEro N300peTeHUs] BTOPOM 3MUTON HE SIBJIsieTCs: dmuTornoM PD-1.
CornacHO KOHKPETHOMY BapHaHTy peaM3allid HACTOSIIEro HM300peTeHHs BTOPOHM SMUTON
npencrasisier coboii CDI137, CTLA-4, LAG-3, O0X40, TIGIT wmu TIM-3. CornacHo
HEKOTOPbIM BapHaHTaM pealn3alii HACTOALIero n3o0pereHus: Oucnernuduyeckas MOJeKyla
COIEPKUT OoJIee ABYX CAMTOB CBS3bIBAHUS 3IIUTOIOB. Y Ka3aHHbIE OMCTIEIIU(PIIECKbIE MOJIEKYJIbI
MOTYT CBSI3BIBATH 1Ba WM Oousiee pa3iauyHbXx snutonoB LAG-3 u mo MeHblIed mepe onuH
3MUTON MOJIEKYJbI, KOTOpas oTian4uHa oT LAG-3.

[00225] B obnacte Hacrosimero m3o0peTeHHsl BKIIOYEHBbI OuCTeU(UUecKble aHTUTENa,
CIIOCOOHBIE OJJTHOBPEMEHHO CBs3bIBaThcsA ¢ PD-1 u BTOphIM snutonom (Hanpumep, B7-H3, B7-
H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu II,
0X40, PD-L1, TCR, TIM-3 u t. 11.). CoriacCHO HEKOTOPbIM BapUaHTaM PeaTU3ally HACTOSIIErO
u3o0pereHus: OucennpUIecKkoe aHTHTENO, COCOOHOE OTHOBPEMEHHO CBs3bIBaThCs ¢ PD-1 u
BTOPBIM SIUTONOM, MOJYYarOT C WCIOJIb30BaHHEM JIFOOOro M3 crnocoboB, omucaHHbXx B PCT
nyomukanusix WO 1998/002463, WO 2005/070966, WO 2006/107786 WO 2007/024715, WO
2007/075270, WO 2006/107617, WO 2007/046893, WO 2007/146968, WO 2008/003103, WO
2008/003116, WO 2008/027236, WO 2008/024188, WO 2009/132876, WO 2009/018386, WO
2010/028797, W02010028796, WO 2010/028795, WO 2010/108127, WO 2010/136172, WO
2011/086091, WO 2011/133886, WO 2012/009544, WO 2013/003652, WO 2013/070565, WO
2012/162583, WO 2012/156430, WO 2013/174873 u WO 2014/022540, kaxxnasi U3 KOTOPBIX
MOJIHOCTBIO BKJIFOYEHA B HACTOSIIIYIO 3asBKY MOCPEACTBOM CCBHUIKH.

A Bucneuuduyecknie auaresa, He coaep:xkamue ob6aactu Fe

[00226] CorynacHO OZHOMY BapHAHTy peau3alUU COTJIACHO HACTOSIIEMY U300pETEHUIO
NpeIosKeHbl Oucnenn(uiyeckble auaTeNna, KOTOpble COIEpKaT, U HanOoJiee MPEAOYTUTEbHO
COCTOSIT W3 HUX, NEPBYK MOJUNENTUAHYIO LeNb U BTOPYIO MOJMIENTUAHYK Lellb,
MOCJIEIOBATEIBHOCTH ~ KOTOPBIX ~ O0ECIEYMBAIOT  KOBAJEHTHOE  CBS3BIBAHUE  YKa3aHHBIX
NOJIMIENTUAHBIX LeNeld ApPYyr ¢ APyroM ¢ 0oOpa3oBaHHEM KOBAJIEHTHO CBSI3aHHOTO [HATENa,
KOTOpO€ CIMOCOOHO OJHOBPEMEHHO CBSI3bIBATHCS C TEPBBIM SMUTONOM M BTOPBIM SITUTOIOM,
IpUYEM YyKa3aHHblEe SMMTONbl He UAEHTUYHBl Jpyr Jpyry. COOTBETCTBEHHO, YKa3aHHbIE
oucneuuduueckpie amarena coxepkar gomeHbl  «VL1»/«VHI1», koTopble CcrocoOHBI
CBSI3BIBATHCS C MEPBBIM 3MUTOTNIOM, B AOMeHbI « VL2»/« VH2», KoTopble CIOCOOHBI CBSI3BIBATHCS
co BropeiM smuronoMm. Obo3nauenue «VL1» u «VHI» o03Ha4aer, COOTBETCTBEHHO,
BapuabENbHBIH JOMEH JIETKOM ILenmd M BapHaOENbHBIA JOMEH TSDKENOW LeNH, KOTOphIe

CBA3BIBAIOTCA C KIIEPBBIM» SMUTOINOM, YKA3aHHOTO 6I/ICHCI_II/I(1)I/I"IeCKOFO Jauarciia. AHaJOrMYHBIM
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obpasom, obosnauenne «VL2» u «VH2» o3Hagaer, COOTBETCTBEHHO, BapualOebHBIA IOMEH
Jerkoil 1enu u BapuabeNbHBI JOMEH TSDKENOH LENH, KOTOPBIE CBSI3bIBAIOTCS CO «BTOPBIM»
SMUTOIIOM, YKa3aHHOro oucnenuduueckoro auarena. BHe 3aBHCHMOCTH OT TOro, 0003HaYEH JIH
KOHKPETHBI 3MHUTON KakK MEPBBIH U BTOPOW S3MHUTON, Takoe 0O03HAuUE€HHE MMEET OTHOIIEHUE
TOJBKO K TPUCYTCTBUIO M OPHUEHTALMU JOMEHOB MOJUIENTHUIHBIX LeNnel CBSI3bIBAIOIINX
MOJIEKYJI COTJIACHO HacTtosmemy uzo0perennto. CoOriacHO OAHOMY BapHaHTY pealn3alun
HACTOSIIEro M300peTeHNst OMH U3 YKa3aHHBIX 3MUTOINOB MpencTasisieT codoit snuron PD-1, u
APYro# M3 yKa3aHHBIX SIHUTOINOB He sBisieTcs snuronoMm PD-1 (manpumep, smuron B7-H3, B7-
H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu II,
0X40, PD-L1, TCR, TIM-3 uT. 1.).

[00227] Homen VL nepBoi noJumenTUAHOM LENW B3aUMOAECHCTBYET ¢ AOMeHOM VH
BTOpPOIl ~ MOJUMNENTHAHOW  wHenu ¢ oOpa3oBaHMEM  NEpPBOro  (PYHKLUHMOHAIBHOTO
AHTUT€HCBSI3BIBAIOIIErO CaiiTa, KOTOPbIH crenu(uyueH B OTHOIIEHHU IEPBOrO aHTUreHa (T. €.
PD-1 unyn aHTHreHa, KOTOPBIH CONEPKUT BTOPOH SMUTON). AHAJIOTHYHBIM 00pazoM, foMeH VL
BTOPOI MOJUNENTUAHON LIENU B3aUMOJENHCTBYET ¢ JoMeHOM VH nepBoil noaunentugHoN nenu
¢ oOpazoBaHMeM BTOpPOro ()YHKLUHOHAJIBHOTO AHTHIEHCBS3BIBAIOLIETO CalTa, KOTOPBIH
cnenuduyeH B OTHOIIEHHHM BTOPOTO AHTHUreHa (T.€., aHTUI'€HAa, KOTOPbIH COAEPIKUT BTOPOI
snuron, win PD-1). CnemosatenbHo, BbIOOp nomeHoB VL u VH mepBoit u BTOpOi
MOJIMTIENTUAHBIX LieTiel CKOOPAMHMPOBAH TaK, 4YTO JBE MOJHUIENTHUAHbIE Lenu auarena B
COBOKYITHOCTH cojiepskaT noMeHbl VL u VH, crnocoOHbIe CBSI3BIBATHCS KaK ¢ 3MUTONOM PD-1,
TaK U CO BTOPbIM smutonoMm (T.e. oHu comepkaT VLep.l/VHep.i u VL2/VH2, rme PD-1
npencrasisier coboit  «mepsbiiiy smmron, wium VLI/VH1 wu VL0pp./VHep., rtme PD-1
NPEACTaBIsIET COOOH «BTOPOID» SMUTOIT).

[00228] Ileppass  nonunentuaHass  LeNb  BapUaHTA  peANU3alUM  YKa3aHHBIX
oucnennduuecKpIx TUaTeN CONEPIKUT, B HampasieHuH oT N-koHua k C-koHIy, N-KOHeI, TOMeH
VL1 MOHOKJIOHaJIbHOTO aHTHTENA, CIIOCOOHBIN CBSI3BIBATHCS C MEPBBIM HIIH BTOPBIM SMTUTONIOM
(t. e., VLpp.1 win V0suron 2), MEPBBIH MPOMEXKYTOUHBIN CrieHCepHbI nenTu (JTMHKep 1), TomMeH
VH2 MOHOKIJIOHAJBHOTO AaHTUTENA, CIIOCOOHBIH CBS3BIBATHCS CO BTOPBIM SIHUTONOM (€CiH
yKa3aHHasl ITepBas MOJUIENTHAHAS LeNb COAepKUT VLpp.) WM mepBBIM 3MUTONOM (€ciu
yKa3aHHas TepBas MOJUNENTHUAHAS LeNmb COAEPXXKHUT VLisguron 2), BTOPOH NPOMEXKYTOUHBIH
crieficepHblii menTua (JIMHKep 2), HeoOs3aTeNbHO COAEpPIKAIlMi OCTATOK IMCTEWHA, IOMEH,
criocoOcTByrOIMA 00pa3oBanuio rerepoaumepa, u C-koner (Purypa 1).

[00229] Bropas  nomunentuaHas ~— Lenb  YKa3aHHOIO — BapuaHTa  peaJn3aluu
oucnennduyuecKpIX TUaTeN CONEPKUT, B HampasieHHH oT N-koHua k C-koHIy, N-KOHeL, ToMeH

VL2 MOHOKJIOHAJBHOTO aHTHUTENA, CHOCOOHBIA CBA3BIBaTHCA ¢ PD-1 mim BTOPBIM 3MUTONOM
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(t.e., VLpp.1 wit V0snuron 2, ¥ TIPU 3TOM YKa3aHHBIA JOMEH VL He SBISIETCS MOIXOMSIINAM JIsT
BKJIFOUEHHUS B MEPBYIO MOJHIENITHAHYIO LeNb AUATENA), IPOMEKYTOUHBIA JIMHKEPHBIA MENTH
(muukep 1), nomen VH1 MOHOKJIOHaJbHOTO aHTHTENA, CIOCOOHBIA CBSI3BIBATHCS CO BTOPBIM
SMUTOIOM (€CIIM YKa3aHHasi BTOpasl MOJMNENTUAHAs Lenb coxepkuT VLeep.1) wimm PD-1 (ecnn
yKa3aHHas BTOpasl MOJHUIENTHAHAS Lenb COACPKUT VDisguron 2), BTOPOH NPOMEXKYTOUHBIH
crieificepHblil menTua (JIMHKep 2), HeoOs13aTeNbHO COAEep KAIlMi OCTAaTOK LHUCTEWHA, IOMEH,
criocoOcTByIOIMHA 00pa3oBanuio rerepoaumepa, u C-koner (Purypa 1).

[00230] Haubosiee npeanoyTUTEeNIbHO IJIMHA MPOMEXKYTOYHOIO JIMHKEPHOTO TeNTHaa
(Hanmpumep, nuHKepa 1), KOTOpBIA pa3nenser ykasanHble nomeHbl VL u VH, BbiOpaHa Tak,
YTOOBI O CYIIECTBY WJIM IOJHOCTHIO NPEMSITCTBOBaThH CBsi3bIBaHMIO aoMeHOoB VL um VH
noJMnenTuaAHon uenu apyr ¢ apyroM. CoorBercTBeHHO, noMeHsl VL u VH mnepsoi
NOJIMIIENTUAHON LIENH 1O CYLIECTBY HIIM MOJHOCTBIO HECTIOCOOHBI CBSI3bIBATHCS IPYT C APYTOM.
AnanornynbiM oOpa3om, nomensl VL u VH BTOpoil monunenTuaHON Lenu Mo CyLIeCTBY WM
TIOJIHOCTBKO HECTIOCOOHBI CBSI3BIBATHCS APYT € APYrom. IIpeanouTUTeNnbHBI MPOMEKYTOUYHbIH
creiicepHblit nenTua (JIMHKep 1) COAEpKUT MOCIeN0BaTENIbHOCTD, npeacrasieHnyo B (SEQ ID
NO: 14): GGGSGGGG.

[00231] JIIMHA ¥ COCTaB BTOPOTO MPOMEKYTOYHOTO JIMHKEPHOTO menTuaa (JMHKepa 2)
BbIOpaHbI HA OCHOBAHWU BBIOOpPA TOMEHOB, CTUMYJIMPYIOLINX oOpazoBaHue rerepoaumepa. Kak
NPaBUJIO, BTOPOH MPOMEKYTOYHBIM JHHKEPHBIA nenTun (JuHkKep 2) Oymer coxepxkarth 3-20
OCTATKOB AaMHHOKHCJIOT. B YacTHOCTH, €CIM JOMEHbI, CIOCOOCTBYyIOLIHE OOpa3OBAHUIO
rerepoirMepa, He COJEep>KaT OCTATOK LMCTEUHA, HCIOJIb3YIOT BTOPOM IMPOMEKYTOUHBIH
JMHKEPHBIA MENTUA, ConepKaiui mucTenH (JIMHKep 2). BTOpol mpoMeKyTOYHBIH JIMHKEPHBIH
MENTH, COAep Kaluuii 1ucrenH (iuHkep 2), Oymer comepkath 1, 2, 3 wim Oojiee OCTaTKOB
nucrenHa. [IpennoyTHTENbHBIN LHUCTEHHCONEPXKAIUi crieficepHbld  nentux  (JuHKep 2)
COEPKUT TMOCTeNoBaTeNbHOCTh, npuBeneHHyr0 B SEQ ID NO: 15: GGCGGG. B apyrom
BapHaHTe, JIUHKEP 2 HE COAEPKHUT LHCTeuH (Hampumep, GGG, GGGS (SEQ ID NO: 29),
LGGGSG (SEQ ID NO: 261), GGGSGGGSGGG (SEQ ID NO: 262), ASTKG (SEQ ID NO: 30),
LEPKSS (SEQ ID NO: 33), APSSS (SEQ ID NO: 34), u 1), U HCIOJB3yETCS
LIUCTENHCOAEP KA JOMEH, CIMOCOOCTBYIOIIMI OOpPa30BaHUIO TETEPOIUMEpA, OIHCAHHBIN
HIwke. HeoOs3arenbHO, MoXeT ObITh HCIOJNB30BAH LHUCTEHHCOAEPXKAIUN JIMHKEp 2 U
LIUCTENHCOAEPKALTNI JOMEH, CIOCOOCTBYIOLINI 00pa30BaHUIO TeTepOIuMeEpa.

[00232] JloMeHbl, cIOCOOCTBYIOIINE OOPa3OBaHUIO TETEPOAMMEPA, MOTYT MPEICTABIISTH
coboii (SEQ ID NO: 16) umm VEPKSC (SEQ ID NO: 17), mmn AEPKSC (SEQ ID NO: 18) Ha
onHOM nosunentuaHo# uenu, 1 GENRGEC (SEQ ID NO: 19) miu FNRGEC (SEQ ID NO: 20) Ha

apyroit nonunentuanoit uenu (US2007/0004909).
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[00233] Bonee mnpenmodruTe pbHO, OAHAKO, JOMEHBI, CIIOCOOCTBYIOIIHUE OOpPa30BAHHIO
reTepoaANMepa, YKa3aHHbIX AHaTeNl 00pa30BaHbl OHUM, IBYMS, TPEMS WIIM YEThIPbMS TAaHIEMHO
MOBTOPSIFOLIUMHUCS CIUPATBHBIMA JTOMEHAMH TPOTHBOIIOJIOKHOTO 3apsifia, KOTOpBIE COAEpIKaT
MOCJIeI0BATEIBHOCTD U3 MO MEHBLIEH Mepe LIECTH, MO MEHbIIEeH Mepe CEMH WM IO MEHbIIEH
Mepe BOCBMH OCTAaTKOB aMHHOKHCIOT, TaK, YTO JOMEH, CIOCOOCTBYIOLINI 00pa30BaHUIO
rerepoanMepa, odmagaer odmum 3apsaaom (Apostolovic, B. ef al. (2008) «pH-Sensitivity of the
E3/K3 Heterodimeric Coiled Coil», Biomacromolecules 9:3173-3180; Arndt, K M. et al. (2001)
«Helix-stabilized I'v (hsFv) Antibody Fragments: Substituting the Constant Domains of a Fab
Fragment for a Heterodimeric Coiled-coil Domain», J. Molec. Biol. 312:221-228; Arndt, KM.
et al. (2002) «Comparison of in vivo Selection and Rational Design of Heterodimeric Coiled
Coils», Structure 10:1235-1248; Boucher, C. ef al. (2010) «Protein Detection By Western Blot
Via Coiled—Coil Interactionsy», Analytical Biochemistry 399:138-140; Cachia, P.J. ef al. (2004)
«Synthetic Peptide Vaccine Development: Measurement Of Polyclonal Antibody Affinity And
Cross-Reactivity Using A New Peptide Capture And Release System For Surface Plasmon
Resonance Spectroscopy», J. Mol. Recognit. 17:540-557; De Crescenzo, G.D. et al. (2003)
«Real-Time Monitoring of the Interactions of Two-Stranded de novo Designed Coiled-Coils:
Lffect of Chain Length on the Kinetic and Thermodynamic Constants of Binding», Biochemistry
42:1754-1763; Fernandez-Rodriquez, J. ef al. (2012) «Induced Heterodimerization And
Purification Of Two Target Proteins By A Synthetic Coiled-Coil Tag», Protein Science 21:511-
519; Ghosh, T.S. ef al. (2009) «FEnd-To-End And End-To-Middle Interhelical Interactions: New
Classes Of Interacting Helix Pairs In Protein Structures», Acta Crystallographica D65:1032-
1041; Grigoryan, G. ef al. (2008) «Structural Specificity In Coiled-Coil Interactionsy, Curr.
Opin. Struc. Biol. 18:477-483; Litowski, JR. et al. (2002) «Designing Heterodimeric Two-
Stranded o-Helical Coiled-Coils: The Effects Of Hydrophobicity And o-Helical Propensity On
Protein Folding, Stability, And Specificity», J. Biol. Chem. 277:37272-37279; Steinkruger, J.D.
et al. (2012) «The d'--d--d' Vertical Triad is Less Discriminating Than the a'--a--a' Vertical
Triad in the Antiparallel Coiled-coil Dimer Motify», J. Amer. Chem. Soc. 134(5):2626-2633;
Straussman, R. ef al. (2007) «Kinking the Coiled Coil — Negatively Charged Residues at the
Coiled-coil Interface», J. Molec. Biol. 366:1232-1242; Tripet, B. et al. (2002) «Kinetic Analysis
of the Interactions between Troponin C and the C-terminal Troponin I Regulatory Region and
Validation of a New Pepftide Delivery/Capture System used for Surface Plasmon Resonancey, J.
Molec. Biol. 323:345-362; Woolfson, D.N. (2005) «The Design Of Coiled-Coil Structures And
Assemblies», Adv. Prot. Chem. 70:79-112; Zeng, Y. et al. (2008) «A4 Ligand-Pseudoreceptor
System Based On de novo Designed Peptides For The Generation Of Adenoviral Vectors With
Altered Tropismy, J. Gene Med. 10:355-367).
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[00234] VYka3zaHHbIE TOBTOPSIIOLINECS CIHPAIbHbIE IOMEHbl MOTYT OBITb TOYHBIMU
MOBTOpPaMU WM MOTYT cojepkaTb 3aMeHbl. Hampumep, cnupanbHbIii JOMEH M3 JOMEHA,
CTHUMYJIUPYIOIIErOo OOpa3oBaHHE TIeTepOoANMEpa, TEPBOW TONMIENTHIHOW LEMd MOXKET
COZepKATh MOCIENOBATEIBHOCTh U3 BOCBMH OCTATKOB AMHHOKHCIIOT, BEIOPAHHYIO /ISl IPUAAHUS
OTPHULIATENILHOTO 3apsiia YKa3aHHOMY JOMEHY, CTUMYJHPYIOIEMy oOpa3oBaHHE reTeponuMepa,
U CIUPANbHBI JAOMEH W3 JOMEHa, CTHMYJHUPYIOIIEro oOpa3oBaHHE TIeTepoauMepa, BTOPOU
MOJIMIENTUAHON LeNu MOXKET COAepXkaTb IOCIeN0BAaTEbHOCTh M3 BOCBMH  OCTaTKOB
AMHHOKHUCJIOT, OTOOpPAaHHBIX MJIs1 NPHUIAHHUS TOJOXXHUTEIBHOTO 3apsiia yKa3aHHOMY JOMEHY,
CTUMYyJIIpYIOIeMy oOpa3oBaHME rerepoguMepa. BHe 3aBUCHMOCTH OT TOro, Kakas CIHUpPaib
NpeayCMOTpeHa AJid NEepBOM WM BTOPON MOJMNENTUAHBIX LeNel, NpefyCMOTPEHO, UTO AJis
Apyroil MNOJUNENTUAHON LEeNU HUCHOJB3YeTCs CHHpajb IPOTUBOIOJOXKHOIO  3apsija.
ITonoXUTENbHO 3apsPKEHHAs aMHHOKHCIOTa MOXKET MpPEACTABISTh COOOH JIM3UH, aprHHMUH,
THCTHIVH U T. A. W/WIN OTPULATENBHO 3apsUKEHHAs] aMHHOKHCIIOTa MOYKET IPEICTABISITh COOOM
IJIyTAMUHOBYIO KUCJIOTY, AaCNAparuHOBYIO KUCIOTY M T. A. IlonoxurenpHO 3apskeHHas
AMHMHOKHCJIOTA MPEANIOYTHTENBHO MPEICTABISIET COO0M JIM3UH U/MIM OTPULIATENIBHO 3apsKeHHAsT
AMMHOKHCJIOTa HPEANOYTHTENIbHO TNPENCTaBIsieT cOOOH IIyTAMHHOBYIO KHCJIOTY. BO3MOXKHO
UCIIOJIb30BAHUE TOJBKO OJHOrO JOMEHa, CTHMYJHPYIOIEro o0pa3oBaHHE TreTepoauMepa,
(TOCKOJIBKY YKa3aHHbI JOMeH Oyner HMHruOMpOBaTh TOMOAMMEPH3ALUI0 U TEM CaMbIM
CHOCOOCTBOBATh TeTEPOAMMEPH3ALNH), OAHAKO MPEANOYTHTEIBHO, YTOOBI TepBas M BTOpas
MOJIUTENITUAHBIE e JUaTe] COMJIACHO HACTOSAIEMY H300pPETeHUIO COAEp Kaad JIOMEHBI,
CNOCOOCTBYIOLIHE OOPA30BAHUIO FETEPOANMEpA.

[00235] CornacHO MpeanoOYTHTENBHOMY BAPHAHTY PEAIM3aLUU HACTOSIIEr0 H300peTeHHsI
OIMH W3 JOMEHOB, CTUMYJHMPYIOLINX 00pa3oBaHHe rerepoanMepa, Oymer comepikaTb YeTbIpe
TaHAEMHBIX CrupanbHeiX nomeHa «E-crmpams» (SEQ ID NO: 21: EVAALEK-EVAALEK-
EVAALEK-EVAALEK), B KOTOPBIX OCTaTKHU TiIyTamaTta OyayT MpuaaBaTh OTPULIATENbHBIN 3apsia
npu pH=7, B TO BpeMsl Kak Opyrue NOMEHBI, CTUMYJHUpPYIOIIHE 0Opa3oBaHHE TeTepOANMEPA,
OynyT cozep:kaTh ueThipe TaHAeMHbIX AomeHa «K-cmmpanbs» (SEQ ID NO: 22: KVAALKE-
KVAALKE-KVAALKE-KVAALKE), B KOTOpbIX OCTaTKM JM3MHAa OydayT mpuaaBaThb
nojoxkuTenpHpll  3apsn npu  pH=7. IlpucyrcrBue yKa3aHHBIX 3apsDKEHHBIX JTOMEHOB

CHOCO6CTByeT accoaniii  meE€pBOro0 d BTOPOro MnOJMNEONTUAOB U COOTBETCTBCHHO,

>
criocoOcTByeT oOpasoBaHuio rerepoaumepa. OCOOEHHO MPENNOYTHUTEBHBIM SIBJISIETCS JOMEH,
CHOCOOCTBYIOLIUE OOpa3sOBAaHUIO TETEPOAUMEpPA, B KOTOPOM OJWH W3 YEThIPEX TaHIEMHBIX
CITUPANIbHBIX TOMEHOB «E-criupanby, comepKaiuii mocieI0BaTeIbHOCTD, MPUBEACHHYI0 B SEQ
ID NO: 21, 6bi1 MoaudUUMPOBaH AJis BKIOUEHUs OCTaTka LucTenHa: EVAACEK-EVAALEK-

EVAALEK-EVAALEK (SEQ ID NO: 23). AnanoruusbiM o0OpasoM, OCOOEHHO

96



NPEANOYTUTENbHBIM SIBJSIETCS.  IOMEH, CIIOCOOCTBYIOIIUN OOpa30BaHHMIO TeTepoANMEpa, B
KOTOPOM OJMH M3 YEeTBIPEX TAHAEMHBbIX CHHPAJIbHBIX JAOMEHOB «K-crmpanby, copepkamui
NOCIIeIOBATEIbHOCTD, NpuBeAeHHY0 B SEQ ID NO: 22, 611 MOIUpHUIMPOBAH AJs1 BKIOYESHUS
ocratka nucrenHa: KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24).

[00236] Kak packperito B WO 2012/018687, nma TOoro dTOOBI — YIYYIIUTH
(apMakOKMHETHYECKHE CBOWCTBA JMATeNl B YCIOBUSX @71 VIVO, JAHWATEN0O MOXET OBITh
MOU(UIMPOBAHO, YTOOBI COAEPIKATH MOJUIMENTUAHYIO YacTh CHIBOPOTOYHOIO CBSI3bIBAIOIIETO
Oenka Ha omgHOM uiaM Ooyiee KOHLAX pauarena. Hawmboree mNpeamoyTHTENBHO YKa3aHHAs
NOJIMIENTHAHAS YacTh CBIBOPOTOYHOTO CBsi3bIBarolnero Oenka Oyner BcTpoeHa Ha C-KoHIE
nuarena. AnbOyMHH SIBIISIETCS CaMbIM PaCIpPOCTPAHEHHBIM OENKOM B IUIa3Me€ KPOBU M HUMEET
nepuos MoyyBbiBeneHUss 19 nHell y denmoBeka. AJNBOYMUH COIEPKUT HECKOJBKO CalTOB
CBSI3bIBAHMs HEOOJBIINX MOJIEKYJ, KOTOpPbIE IMO3BOJIAIOT €My HEKOBAJIEHTHO CBS3bIBATHCS C
ApyruMu OelkaMd M TeM CaMbIM MpOJUIeBaTh UX TMEPHOMAbI IOJYBBIBEAECHHS W3 CHIBOPOTKH
KpoBH. AsbOyMuHCBsi3bIBaromuii noMeH 3 (ABD3) Genka G mramma Streptococcus G148
COCTOMT M3 40 OCTaTKOB aMHHOKHCJIOT, OOpasylooLINX CTAaOWIbHBIA TPEXBHHTOBOH JXKIYT, H
obsamaer mHUpoOKoH anbOyMUHCBsI3bIBatoLIel creruduyuHocTeio (Johansson, M.U. ef al. (2002)
«Structure, Specificity, And Mode Of Interaction For Bacterial Albumin-Binding Modules», J.
Biol. Chem. 277(10):8114-8120). CoOTBETCTBEHHO, OCOOEHHO  MPEANOYTUTEbHAS
NOJIUMENTHAHAS ~ YacTh  CHIBOPOTOYHOTO  CBSI3bIBAIOINErO  Oenmka  Jist  yJyYIIEHUs
(bapMaKOKMHETHYECKHX CBOWCTB JuaTella B VYCIOBHAX [1 VIvOo TIpEACTaBisieT CoOoM
anbOymuHcBsi3biBatomuii  nomeH (ABD) w3 crpentokokkoBoro Oenka G u  Oojee
NPEANOYTUTENBHO abOyMHUHCBs3bIBAOLIMIA oMeH 3 (ABD3) Genka G mramma Strepfococcus
dysgalactiae G148 (SEQ ID NO: 25); LAEAKVLANR ELDKYGVSDY YKNLIDNAKS
AEGVKALIDE ILAALP.

[00237] Kak packpeito B WO 2012/162068 (KOTOpBIH BKIFOYEH B HACTOSIIIYIO 3asBKY
MIOCPENCTBOM CCBUIKH), «I€MMMYHH3UPOBAHHBIEY» BAPHAHTBHI, COJIEPIKAIINE TOCIEOBATEIBHOCTD
SEQ ID NO: 25, cniocobnsl ocnadnste uiu yctpansath cesizbiBanue ¢ ['KI'C kimacca I1. Mcxonst
U3 pe3yJbTaTOB KOMOMHUPOBAHHBIX MyTALMH, CIEAYIOLINEe KOMOWHAIIMY 3aMEH PaCCMaTPHBAIOT
KaK TPEANOYTUTENIbHbIE 3aMEHBbI JUIS TONYyYeHHs] YKa3aHHOro NeMMMYyHH3HpoBaHHOro ABD:
66D/70S  +71A; 66S/70S +71A; 66S/70S +79A; 64A/65A/71A; 64A/65A/T1A+66S;
64A/65A/71 A+66D; 64A/65A/T1 A+66E; 64A/65A/7T9A+668S; 64A/65A/7T9A+66D,;
64A/65A/T9A+66E. Bapmantel ABD copepxat momuduxaumu L64A, 165A u D79A wm
monudukann N66S, T70S u D79A. Bapuantsl nemmmyrnsupoBanHoro ABD, conepikamero

AMUHOKHCJIOTHYIO MMOCIEA0BATCIIbHOCTD!
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LAEAKVLANR ELDKYGVSDY YKNLIDesNAKS7o A71EGVKALIDE ILAALP (SEQ ID NO:
20),
WJIM aMUHOKHUCJIOTHYIO MTOCJIEI0BATENbHOCTD:

LAEAKVLANR ELDKYGVSDY YKNLISesNAKS7o VEGVKALIA7.E ILAALP (SEQ ID NO:
27),
WJIM aMUHOKHUCJIOTHYIO MTOCJIE0OBATENBHOCTD:

LAEAKVLANR ELDKYGVSDY YKNLISesNAKS7o VEGVKALIA7¢E ILAALP (SEQ ID NO:
28),
ABJIAIOTCS] OCOOEHHO MPENNOYTHTEIbHBIMY, TOCKOJIbKY YKa3aHHbIE JeMMMyHU3UpoBaHHble ABD
NPOSIBJISIIOT IO CYIIECTBY CBsI3bIBAHME IHMKOIO THUMA, oOecrednBasi MPH 3TOM OcCiabieHHOe
cesasbiBaHue ¢ I'KI'C xmacca II. CooTBeTCTBEHHO, mnepBasi MOJUIENTUAHAS LEeNb YKa3aHHOIO
auarena, cogepxkamero  ABD, comepXuT NEeNTUAHBIA  JIMHKEP, INPEANOYTUTENIBHO
pacrionoskeHHbIH Ha C-KOHIIE OTHOCHUTENBHO coneprkainero E-crimpans (nnu K-cnimpans) nomena
YKAa3aHHOW TMOJHUMENTUAHOW LenH, TaK, 4YTOOBbl YKAa3aHHBIH JIMHKEP HAXOIWICS MEKIY
conepxkamuM E-crimpane (wmu K-crimpans) nomeHom u ABD (KOTOpBIN MpPEArnoOYTHUTETHHO
npezacrasisier coboit nemMMyHusupoBanHbiii ABD). IlpeamodrurenbHas MOCIeNOBATENbHOCTD
IUIE  YKAa3aHHOTO  JIMHKEPHOTO TENTHAa MPEeACTaBiseT Co0OH  MOCNenoBaTeNbHOCTb,
npuseneHHyo B SEQ ID NO: 29: GGGS.

B Bucneuunduyecknie nuarena, conep:xkamue odaactu Fe

[00238] CorynacHO OIHOMY BapHAHTy peaM3alUU COTJIACHO HACTOSIIEMY HU300pETEHUIO
Npe/NIosKeHbl  Oucnenuduyeckbie  auatena, coaepxkamme obmacte Fc,  crmocoOHyro
OJIHOBpPEMEHHO cBs3bIBaThcs ¢ PD-1 u BTOpeIM snutonom (Hanpumep, B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu II, 0X40, PD-
1, PD-L1, TCR, TIM-3 u T. n.). Hobasnenne nomena CH2-CH3 IgG k onmHoii mimu obenm
MOJIMMIENTUAHBIM LENsIM aHTUTeNa TaK, YTO COEeJUHEHue Lenedl auarena NOPUBOAUT K
obpazoBanuto obnactu Fc, yBenuumBaer OMONOTMYECKHH MEPUOJA TOJIYBBIBENEHHS W/WIH
U3MEHsIeT BaJIeHTHOCTh auatesa. Bxirodenue nomenoB CH2-CH3 IgG B oba monumentuna
nuarena  obecmeunT — oOpa3oBaHHME — JBYXIENOYEYHOro  Oucrmenuduyeckoro  auarena,
conepskamero oonacts Fc (Durypa 2).

[00239] B npyrom Bapuanre, BkiatoueHue aomeHoB CH2-CH3 IgG tonpko B oauMH U3
NOJIMIENITHAOB 1uarena obecriedntT oOpa3oBaHHE OoJiee CIOKHOTO HYEThIPEXLENOYeyHOro
oucnermduueckoro auarena, coxepxamero odmacte Fc (@urypsr 3A-3C). Ha @urype 3C
MIPECTABJICHO TUIIMYHOE YEThIpEXLENOUYeyHOEe [uaTeslo, Cojeprkallee KOHCTAaHTHbIH JOMEH
nerkoii nenn (CL) m xoHcTaHTHbIM nomeH Tsokenod nemm CHI, ogHako B KkadecTse

AJIBTCPHATHBBI MOT'YT OBITb HCITOJIB30BAHBI q)paFMeHTbI YKa3aHHbIX TOMECHOB, a4 TAaKXKE APYruc
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nosunenTtuasl (cM., Hanpumep, Purypsl 3A u 3B, nybmukanuu natenros CIIIA 2013-0295121;
2010-0174053 u 2009-0060910;, nybOnukamuio eBpormeiickoro mareHtra EP 2714079; EP
2601216; EP 2376109; EP 2158221 u PCT nybnukaunn WO 2012/162068; WO 2012/018687,;
WO 2010/080538). CnenoBarenbHo, Hampumep, BMecto aomeHa CHI MOXHO mNpUMeHSTH
NENTHI, COAepKAINN aMUHOKUCIIOTHYIO mocienoBarenpHocTh GVEPKSC (SEQ ID NO: 16),
VEPKSC (SEQ ID NO: 17) win AEPKSC (SEQ ID NO: 18), moiydeHHYI U3 LIapHUPHOTO
nomena IgG ugenoseka, u BMecto foMeHa CL MoxHO mpuMeHATb 6 C-KOHLIEBBIX AMUHOKHCIIOT
Jerkoi kamnma-uenu 4yenoBeka GFNRGEC (SEQ ID NO: 19) unn FNRGEC (SEQ ID NO: 20).
TunuuHoe deThIpexuenoYeyHoe TUaTeNo, coaeprKallee NenTua, npeacrasieHo Ha Purype 3A.
B npyrom BapuaHTte uiu, B JONOJHEHHE, MOKHO NPUMEHATh NENTUJ, COAEPKALUN TaHEMHbIE
CIUpaJbHblE JOMEHBbl MPOTUBOIOJOXKHOIO 3apsifia, TaKhe Kak CHIUpajibHble AOMeHbl «E-
companb» (SEQ ID NO: 21: EVAALEK-EVAALEK-EVAALEK-EVAALEK wumt SEQ ID NO:
23: EVAACEK-EVAALEK-EVAALEK-EVAALEK); u nomennl «K-criupans» (SEQ ID NO: 22:
KVAALKE-KVAALKE-KVAALKE-KVAALKE wm SEQ ID NO: 24: KVAAGKE-KVAALKE-
KVAALKE-KVAALKE).  Tunuunblii ~ cnupanbHbIi  JOMEH,  BXOJAAIMH B COCTaB
YETBhIPEXLENOUEeHHOr0 AuaTena, npeacrasieH Ha @urype 3B.

[00240] Mounekynbl  auaren, coxepxkammx obmactu  Fc, cormacHo  Hacrosimemy
n300peTeHNI0 OOBIYHO CONEpIKAT JOTIOJIHUTENbHBIE MPOMEKYTOUYHBIC JIMHKEPHBIC MENTHIbI
(muukepsl). Kak mnpaBuio, IOMOJNHHUTEIbHBIE JHHKEPHl OyayT cozepxkatb 3-20 OCTaTKoOB
AMHUHOKHUCIIOT. JOTIOJIHUTENbHBIE WM aJbTEPHATHBHBIE JIMHKEPBI, KOTOpPbIE MOTYT OBITh
UCTIOJIb30BAHBI B MOJIEKyJIaX aHTHTEN, coiepxamux obnacte Fc, cornacHo Hacrosmemy
u3zobperennro, BmoyaT: GGGS (SEQ ID NO: 29), LGGGSG (SEQ ID NO: 261),
GGGSGGGSGGG (SEQ ID NO: 262), ASTKG (SEQ ID NO: 30), DKTHTCPPCP (SEQ ID NO:
31), EPKSCDKTHTCPPCP (SEQ ID NO: 32), LEPKSS (SEQ ID NO: 33), APSSS (SEQ ID
NO: 34), u APSSSPME (SEQ ID NO: 35), LEPKSADKTHTCPPC SEQ ID NO: 36), GGC u
GGG. SEQ ID NO: 33 MOXKHO HCIOJIB30BaTh BMeCTO GGG unu GGC, 4ToObl 00JerduThb
KJIOHUpoBaHUe. IIoMMMO 3TOro HENOCPEACTBEHHO MOCAE AaMHUHOKUCIOT GGG  wiH
nocnenoBarenbHocTy, npencrasienHoit B SEQ ID NO: 33, moxker ObIThb pacmoioskeHa
NocenoBaTeIbHOCTh, npeacTaBieHHas B SEQ ID NO: 31, ¢ oOpa3oBaHHeM allbTepHATHBHBIX
auHKepoB: GGGDKTHTCPPCP (SEQ ID NO: 263); u LEPKSSDKTHTCPPCP (SEQ ID NO:
37). Monekyna auarena, conepskamiasi oojgacts Fc, corjacHO HacTosmeMy U300pETeHUI0 MOKET
comepkaTh INapHUpHYI oOnacte IgG B nmomonHeHne wiam BMeCTO JHHKepa. lIpumepnas
mapHupHas obnactb coxepkuT. EPKSCDKTHTCPPCP (SEQ ID NO: 32) m3 IgGl,
ERKCCVECPPCP (SEQ ID NO: 11) u3 IgG2, ESKYGPPCPSCP (SEQ ID NO: 12) u3 IgG4 u
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ESKYGPPCPPCP (SEQ ID NO: 13) u Bapumant wmapHupsoii obmnactu IgG4, comepskamimii
CTa0MIIN3NPYIOIIYIO 3aMEeHY JJIs1 YMEHbIIEHHsI OOMeHa HUTEHN.

[00241] Kaxk nokazano na @urype 3A-3C, nuartena COTJIaCHO HACTOSIIEMY H300PETEHHIO
MOTYT COZIep>KaTh YeThIpe pasHble Henu. IlepBast u TpeThsl MOJHUIENTUAHBIC LEMH YKa3aHHOTO
auaresnia conmepkat Tpu nomena: (1) momeH, comepskamuii VL1, (i1) nomen, comepxkamuii VH2,
(1) momeH, cmocoOcTByrOmMuUl 00pa3oBaHMIO TereponuMmepa, U (IV) JOMEH, CoAep Karqui
nocnenosarenbHocTh CH2-CH3. Bropast m uerBepTast NOJMIENTHIHBIE Lenu conepkar: (i)
nomeH, coxepxamuii VL2, (i1) nomen, comepxamuii VHI, u (iil) goMeH, crnocoOCTByrOLIUi
00pa30oBaHUIO reTepoauMepa, MPUYEM JOMEHBI, CIIOCOOCTBYIOIHNE O0OPa30BaHUIO T€TEPOIUMEDPA,
CIOCOOCTBYIOT AMMEpPU3ALNH TEPBOM/TpeThell MOJUMEeNTUIHBIX Leneil CO BTOpOi/deTBepTon
nosunentuaHbiMA LersaMu. Jlomensl VL w/umm VH Tperbelt M 4eTBEepTOH MONUNENTHIHBIX
nerneii, a Taxxke noMenbl VL w/unn VH niepBoit U BTOPOil MOJIMIENTUAHBIX Liernell MOryT ObITh
OJMHAKOBBIMH WJIM PA3JIMYHBIMH, YTOOBI OOECIIEYNTDh YEThIPEXBAJICHTHOE CBSI3bIBAHHE, KOTOPOE
ABJSIETCST MOHOCHeUM(pHUUHbIM, OuncnenngpuyuecksiM win TerpacnenududabiM. OOo3HaueHHE
«VL3» u «VH3» o3HadaeT, COOTBETCTBEHHO, BapuaOeJbHBbIH IOMEH JIETKOW Lenu |
BapualOeNbHBbI JOMEH TSDKEJON Lenu, KOTOpbIE CBSI3bIBAIOTCSI C «TPETBHM» OSIUTOIOM,
yKa3aHHOTO Juareja. AHaJlOrmyHbiM oOpa3om, oOo3HaueHue «VL4» u «VH4» o3Hauaer,
COOTBETCTBEHHO, BapuaOeIbHbIH JOMEH JIETKOW Lenmu U BapuabeabHbIA JOMEH TSDKEJIOH LerH,
KOTOpPBIE CBSI3BIBAIOTCSI C «YE€TBEPTHIMY» SIHTONOM, YKazaHHOro auarena. OOmas CTpykTypa
MOJIUTIENITUAHBIX IIeTel THUIUYHBIX YeThIPEXLENOYeUHbIX auaTel, coaep:kaumux obnacts Fc,

COTJIACHO HACTOSIIEMY U300pETEHUIO TPEACTaBieHa B Tabuie 2:

Tabauua 2

2 1enb NH,-VL2-VH1-HPD-COOH
Bucnenupuyeckoe 1 uenb NH»-VL1-VH2-HPD-CH2-CH3-COOH
fiaTerio 1 uennb NH,-VL1-VH2-HPD-CH2-CH3-COOH

2 1emb NH,-VL2-VH1-HPD-COOH

2 1emb NH,-VL2-VH1-HPD-COOH
TerpacneuduiHoe 1 uenp NH»-VL1-VH2-HPD-CH2-CH3-COOH
AUATEII0 3 wmemnb NH»-VL3-VH4-HPD-CH2-CH3-COOH

4 nenp NH>-VL4-VH3-HPD-COOH

HPD = nomeH, crocoOCTByOIH 00pa30BaHUIO FreTepoIuMepa.

100




[00242] CornacHO KOHKPETHOMY BapHaHTy peajn3aldd HACTOSIIEro H300peTeHHs
auarena  COTJIAaCHO — HACTOSIIeMy — H300pPETeHHIO  SIBJSIFOTCS OMcrenu(UYecKbIMH,
YeThIPEXBAJCHTHBIMHU (T.€., COIEPIKAaT YeThIpe 3MUTOICBSA3BIBAIOINNX caiiTa), Fc-comepxamumu
nuarenamu (@urypol 3A-3C), KOTOpbIE COCTOSIT U3 YETHIPEX IMOJHBIX MOJUMENTHIHBIX LENeH.
bucnenuduueckpie deTblpexBaJeHTHbIE aWaTeNa, coxepxkamue obmacte Fc, cormacHo
HACTOSIIIEMY H300pPETEHUIO COAEP)KAT JBa SIHTOICBA3BIBAIOIIMX CalTa, WMMYHOJIOTHYECKU
cneunpuyHbXx B oTHOmEHNH PD-1 (koTOphle MOTyT OBITH CITOCOOHBI CBSI3BIBATHCSI C OJHUM U
TeM ke snuTonoM PD-1 wnu ¢ pasnuuasivMu smuronamu PD-1), u 1Ba SMUTONCBA3BIBAIOIINX
caiita, cneuu(UUHBIX B OTHOLIEHWH BTOporo snuromna (Hampumep, B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu II, 0X40, PD-
L1, TCR, TIM-3 uT.1.).

[00243] CormacHO JApyroMy BapuUaHTy  peaji3allid  HACTOSALIEr0  H300peTeHHs
Oucneuunduueckble auaTena, coaepkamue obiaactu Fc, Moryt comepkarh TpU MOJUIETITHIHBIE
nernu. [lepBblil MOJUNENTHA YKA3aHHOTO JuaTeNa COAEPKUT TpU aAoMeHa: (i) JOMeH,
comepxamuii VL1, (ii)) nomen, coxepxamuii VH2, wu (iii) momeH, coaep Kauuii
nocnenosareabHocTh CH2-CH3. Bropoit nonunenTu yka3aHHbIX UATET COAEPKUT: (1) JOMEH,
comepxawmuii VL2, (ii) momeH, coxepxkammii VHI1, u (iii) JOMEH, KOTOPBI CTUMYJIHPYET
reTepoANMEepHU3aluil0 U 00pa30oBaHME KOBAJEHTHOW CBSI3U C MEPBOH MOJMIENTUAHON LEMbO
nuatena. TpeTud TOJMIENTH]T YKa3aHHBIX TuaTesl comepkuT mocienosarenbHocTs CH2-CH3.
CooTBEeTCTBEHHO, MepBas U BTOpasl MOJMIENTUAHbIE LEeNH YKA3aHHBIX JUATEN CBSI3bIBAIOTCS
OpPYyT ¢ Apyrom ¢ oOpasoBanueM caiita cBs3biBanusi VL1/VHI, koTopblii ciocOOeH CBSA3BIBATHCS
C TIEPBBIM SIHUTOIOM, a TaKKe caiTa cBsizbiBaHus VL2/VH2, KoTOpbIil ciocOOEH CBSI3BIBATHCS CO
BTOpbIM 3nuTonoM. IlepBblil U BTOpON MOJUMNENTHABI CBSA3aHBI APYT C APYIOM IMOCPEACTBOM
IUCyNb(OUAHON CBSI3W, BKJIIOYANOIIEH OCTATKH LUCTEMHA B WX COOTBETCTBYIOLIUX TPETHHX
nomeHax. IlpumeuaTenbHO, YTO MepBasi U TPEThsl MOJUIMENTHAHbIE LIETIH COEIUHSIOTCS IPYr C
apyroM ¢ obpasoBanueM obsactu Fc, koTopasi cTaOUIH3UpyeTcsi MOCPEACTBOM IUCYIb(MUITHON
CBSI3U. YKa3aHHbIE auaTesa o0NafarT MOBBIIIEHHON 3¢ dexTuBHOCTRIO. Ha @urypax 4A u 4B
NPEACTABICHbl CTPYKTYPBl VKA3aHHBIX JuaTeNl. YKa3aHHble Oucrnenu(puyuecKple TuaTera,

conepskamue obnacts Fc, MOryT nMeTh OfHY U3 ABYX OopHeHTalwi (Tabmuma 3):

Ta6auua 3
3 uenb NH2-CH2-CH3-COOH
Ilepsas opuenranusa | 1 uens NH2-VL1-VH2-HPD-CH2-CH3-COOH
2 uenb NH2-VL2-VHI1-HPD-COOH
Bropas opuentauus | 3 uenb NH2-CH2-CH3-COOH
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1 nens NH2-CH2-CH3-VL1-VH2-HPD-COOH

2 nens NH2-VL2-VH1-HPD-COOH

HPD = nomen, criocoOCTByIOLIi 00pa30BaHUIO reTepOIUMepa.

[00244] CornacHO KOHKPETHOMY BapUaHTy pealM3alid HACTOSINEro H300peTeHus
auarenia  COrJIaCHO — HACTOSIIeMy — HM300pPETeHHI0  SIBJSIFOTCS OMcrenu(UYecKbIMH,
IBYXBaJeHTHBIMU (T.€., COZep»aT JBa OSIHUTOICBs3BIBAOINUX caita), Fc-comepikamumu
muarenamu (Purypsl 4A-4B), KOTOpBIE COCTOST M3 TPEX IMOJHBIX MOJUNENTUAHBIX LENeH.
bucnenuduueckpie, nByxBaseHTHblE Fc-comepskamme auartena COMIACHO — HACTOSIIEMY
HN300pETEeHNI0 CONepKaT OJUH CANT CBSI3BIBAHUS 3THUTOIA, UMMYHOJIOTHUECKH CIIeHU(UIHBINA B
otHomienny PD-1, u onuH caiiT CBA3BIBAHMS SMUTONA, CHEU(UUHBIA B OTHOLIEHHH BTOPOTO
snurtona (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR,
LAG-3, I'KI'C xnacca I wnu II, OX40, PD-L1, TCR, TIM-3 uT. 11.).

[00245] CornacHO JApyroMy BapuUaHTy  peaju3alld  HACTOSALIEr0  H300peTeHHs
oucnernuduueckpie nuarena, conepxkamue oodnactu Fc, Moryt conmepkath B 00wLIeH CI0KHOCTH
MATh TOJUMENTUAHbIX Ienei. CoriacHO KOHKPETHOMY BapHaHTy peaji3alid HaCTOSIIEero
u300peTeHus] JB€ M3 YKA3aHHBIX [T TMOJUNENTHIHBIX LEenei Coxep:kKaT OJUHAKOBYIO
AMUHOKHUCJIOTHYIO TIOCJE€NOBaTeNbHOCTh. [lepBasi mojmmentugHas LeMb YKa3aHHBIX JHUATeN
comepxkut: (i) momen, comepsxkammii VHI, (ii) nomen, comepskammii CHI1, wu (iil)) momew,
conmepxxauuii  nocnenosarenbHocTe CH2-CH3. Ilepas mosmnentuaHas LeMb  MOXKET
MPENCTaBISITh COOOU TSDKENYH Ielb aHTHTeNa, KoTopas coaepkur VHI U KOHCTaHTHYIO
obnacTh TsDKENOW Lenu. BTopas u msitasi MOJMIENTHAHBIE LENMU YKa3aHHBIX TUATEN COIepIKaT:
(1) momeH, comepxammii VL1, u (ii)) momeHn, comepxkamwmii CL. Bropas w/unmu nsrtas
MOJIMTIENTUAHBIE 1IENMH YKAa3aHHBIX JUATE] MOTYT MPEACTABISATb COOOH Jierkue Ieny aHTUTEJIa,
koTopoe coxepxkutr VL1, xomruiementapHbii VHI1 mepBoii/TpeTbell MOJUMENTHIHON LIEMH.
ITepBasi, BTOpasi W/WaM TsATasl MOJMIENTHIAHBIE LIETTA MOTYT OBITh BBIIEIEHBI U3 MPUPOIHBIX
aHTUTeN. B npyrom BapuwaHTe, OHH MOTYT OBITb CKOHCTPYHPOBAHBI PEKOMOMHAHTHO. TpeThbs
MOJIMTIENITHIHAS 1[ENb YKA3aHHBIX AWaTe] comep:kuT: (1) momeH, comepxkamuii VHI, (i1) momeH,
conepxkamuii CHI1, (iii) momen, coxepskamwmii mocnenoBatenbHocTs CH2-CH3, (iv) momew,
comepxkamuii VL2, (v) nomen, coxepxammii VH3, u (vi) 1nomeH, CHnocoOCTBYIOIIMIA
00pa3oBaHUIO reTepoaUMepa, MPUYEM JOMEHBI, CIIOCOOCTBYIOIIHNE OOPa30BaHUIO T€TEPOIUMEDA,
CIOCOOCTBYIOT JMMEPU3ALUU TPeTbel Menu C YeTBEPTOW Iembro. UeTBepThiii MOJUMEHTH]T
yKa3aHHBIX Aauaren conep:kut: (1) nomeH, comepskamuii VL3, (ii) momen, conepsxkamuii VH2, u
(ii1) TOMeH, KOTOPBIH CIOCOOCTBYET TeTEPOANMEPU3ALINN U OOPA30BAHUIO KOBAJIEHTHOM CBSI3U C

TPeTbe! MOJIUNENTUAHON LENbI0 AUATENA.
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[00246] CoOTBETCTBEHHO, MEpBasi U BTOPAsi, a TAKXKE TPEThbsl U MATas, MOJUIMENTUIHBIC
LIENN YKa3aHHBbIX TUATeJ CBS3BIBAIOTCS C OOpa3oBaHMEM JBYX CaWTOB cBs3biBaHMs VL1/VHI,
CHOCOOHBIX CBSI3BIBATHCSI C MEPBBIM SMUTONOM. TpeTbss W uUeTBEpTas MOJHMIIENTHIHBbIE LEMH
yKa3aHHBIX JAUaTeNl CBA3BIBAIOTCS ¢ oOpasoBaHmeM caiita cBsi3biBanus VL2/VH2, kotopsrit
CNOCOOEH CBSI3bIBATHCSI CO BTOPBIM SIUTOIOM, a Tak:ke caiiToM cBsisbiBaHust VL.3/VH3, xotopsiii
CrIOCOO€H CBA3BIBATBHCS C TPETBUM SMHUTONOM. IIepBbIil U TpeTuil MONMUNENTUIB! CBS3bIBAIOTCS
APyr C APYrOM IOCPEACTBOM TUCYJIb(OUAHON CBA3HM, BKIFOYAOLIEH OCTATKH LUCTEMHA B UX
COOTBETCTBYIOLIMX KOHCTAaHTHBIX oOnactsx. [IpumeuarenpHO, dYTO TepBass W TPEThbs
MOJIMIENITHAHBIE LIEMH COENNHSIOTCS IPYT ¢ Apyrom ¢ obpasosanueMm obnactu Fc. VkazaHHbIe
auarena obnanaroT MoBbIIeHHONW 3¢¢exkTuBHOCTRIO. Ha ®urype 5 mpencrasneHa CTpykTypa
ykaszaHHbIX auaren. Crnenyer moHumarthb, 9yto nomensl VL1/VHI1, VL2/VH2 u VL3/VH3 moryt
ObITb OJMHAKOBBIMH WJIM PA3JIMYHBIMHU TaK, YTOOBI OOECTIEUNTh CBSA3BIBAHME, KOTOPOE SIBISIETCSI
MoHOcneunpuuHely, OucnenuduyeckbiM win TpucnenupuuHbiM. OIHAKO, KaK YKa3aHO B
HACTOSAIIEM JOKYMEHTE, VYKa3aHHbIe JOMEHbl NPEANOYTHTENPHO BBIOPAHBI TaK, YTOOBI
cBs3biBaThes ¢ PD-1 u BropeiM snuronom (Hampumep, B7-H3, B7-H4, BTLA, CD40, CD8O0,
CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu I, 0X40, PD-L1, TCR, TIM-
3UT 1)

[00247] Howmensl VL u VH nonunenTuAHBIX Lenei BbIOpaHbl Tak, 4TOOBI 0Opa30BBIBATH
caiitbl cBsi3biBaHMsi VL/VH, crneunguuHble B OTHOIIEHHH JKeNaTeNbHOro snutona. CaiTel
cBsizbiBaHuss VL/VH, oOpasoBaHHBbIE TMpHU CBSI3BIBAHUH TMOJIMIENTUAHBIX IIeNed, MOryT ObITh
OJIMHAKOBBIMH WJIM PA3JIMYHBIMH, YTOOBI OOECHEUUTh TETPABAJIEHTHOE CBSI3bIBAHUE, KOTOPOE
SIBJISIETCS MOHOCTICLU(PUUHBIM, oucnermpuIeckbIm, TpUCTIEHUPUIHBIM WIH
terpacnennduynbiM. B vactHocTH, momensl VL u VH wmoryr ObITh BBIOpaHBI Tak, 4YTO
oucnernudrueckoe aHTUTENO MOXKET COAEPIKATh JBa CaiiTa CBS3BIBAHUS IJISl IEPBOTO SMUTOMNA U
IBa caliTa CBA3BIBAHMS Il BTOPOrO 3MMTOMNA UM TPU caiiTa CBSA3bIBAHUS JJIs IEPBOTO 3MUTOMNA
U OJUH CalT CBS3BbIBAHUS AJII BTOPOTO SIUTOMNA, WM JABa CalTa CBSA3bIBAHUS ISl MEPBOTO
SIUTOMA, OJUH CAalT CBSI3bIBAHUS ISl BTOPOTO SIIUTONA U OAMH CAiT CBS3BIBAHUS AJIS TPETHErO
snurona (Kak mokasano Ha @urype 5). O0masi cTpykTypa HMOJUNENTUAHBIX LENel THITHYHBIX

ISITHLETIOUEYHBIX TUaTeN, coaepkamux obnacts Fe, npencrasnena B Tabmure 4:

Ta6auua 4
2 1emb NH2-VL1-CL-COOH
bucnernududieckoe 1 memnp NH2-VH1-CH1-CH2-CH3-COOH
auateno (2x2) 3 uenb NH2-VH1-CH1-CH2-CH3-VL2-VH2-HPD-COOH
5 mens NH2-VL1-CL-COOH
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4 uernp NH2-VL2-VH2-HPD-COOH

2 nenb NH2-VLI1-CL-COOH

1 uenp NH2-VH1-CH1-CH2-CH3-COOH
bucnenuduueckoe

3 menb NH2-VH1-CH1-CH2-CH3-VL1-VH2-HPD-COOH
aunareno (3x1)

5 uenb NH2-VLI1-CL-COOH

4 uernp NH2-VL2-VH1-HPD-COOH

2 nenp NH2-VLI1-CL-COOH

1 uenp NH2-VH1-CH1-CH2-CH3-COOH
Tpucneunduanoe

3 uenb NH2-VH1-CH1-CH2-CH3-VL2-VH3-HPD-COOH
auateno (2x1x1)

5 uenb NH2-VLI1-CL-COOH

4 uemnb NH2-VL3-VH2-HPD-COOH

HPD = nomeH, ciocoOcTByrOIIMI 00pa30BaHUIO FeTePOIUMEPA.

[00248] CornacHo KOHKPETHOMY BapHaHTy peaJH3aldd HACTOSIIEro H300peTeHus
auarena  COTJACHO  HACTOSIIEMY — HM300PETeHHI0  SIBJSIIOTCA  OHCIenu(pUueCKbIMU
YETBIPEXBAJCHTHBIMU (T.€. COAEpKaT YeThIpe SIUTONCBA3BIBAIOLINX CaiTa) AHMATeNaMy,
cogepxkamumu  obmacte Fc, KOTOpble COCTOSIT W3 MATH TOJIHBIX IOJIUIENTHIHBIX LereH,
COIeprKallluX JIBa CalTa CBA3bIBAHUS U1 MEPBOrO SMUTONA W ABA CalTa CBA3BIBAHMS IS
BToporo smnurona. CoOriacHO OJHOMY BapUAHTy peaJTM3alWU HACTOSIIEro H300peTeHus
Oucneruueckple YeThIPEXBAJCHTHbIE JuaTeNa, coxepkamue obmacte Fc, cormacHo
HACTOSIIEMY H300pPETEHUIO COAEPIKAT JIBa SIMTOICBS3BIBAIOIIMX CAlTa, WMMYHOJIOTHYECKH
cneunuyHbX B oTHOmWeEeHUH PD-1 (koTOpbie MOTyT OBbITh CIIOCOOHBI CBS3BIBATHCS C OJHHUM H
TeM ke snuTonoM PD-1 wnmu ¢ paznuyabiMu snuronamu PD-1), U 1Ba SMUTONCBSA3BIBAIOIINX
caiita, cneuu(UYHBIX B OTHOIIEHWH BTOporo smuromna (Hampumep, B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3 I'KI'C knacca I unu II, 0X40, PD-
L1, TCR, TIM-3 u 1.1.). CornacHo ApyroMy BapUaHTy peayli3alliyd HACTOSIIEro M300peTeHus
Oucnerduueckple YeThIPEXBAJCHTHbIE 1uaTeNa, coxepkamue obmacte Fc, cormacHo
HACTOSIIEMY H300pPETEHUIO COAEPKAT TPH STIHUTONCBS3BIBAOIINX CAalTa, WUMMYHOJOTHYECKU
cneun(UIHbIX B OTHOIWEHNH PD-1, xoTOpble MOTryT OBITH CIIOCOOHBI CBSI3BIBATBHCS C OJHUM U
TeM ke snuronoM PD-1 mnm ¢ pasnuuabivu snutonamu PD-1), U onuH 3MHATOINCBSA3BIBAOIINT
caiit, cneuuuuHBIA B OTHOIIEHUH BTOpOro snutona (Hanpumep, B7-H3, B7-H4, BTLA, CDA40,
CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3 I'KI'C knacca I unu II, 0X40, PD-L1, TCR,
TIM-3 wu T 1) CormacHO ApyroMy BapHaHTy peaju3aldl HACTOSIIEro W300peTeHus
Oucnerduueckple YeThIPEXBAJCHTHBIE 1uaTeNa, coxepkamue obmacte Fc, cormacHo
HACTOSIIEMY M300PETEHHIO COAEPIKAaT OAWH SIMHUTONCBS3BIBAOIINN CAWT, MMMYHOJIOTHUYECKU

cneunuuablii B OoTHOmEHWH PD-1, M Tpu SmuTONCBSA3BIBAIOIMX caiiTa, CHenupUYHBbIX B
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OoTHOLIeHnH BTOporo snurtona (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137,
CTLA-4, ICOS, KIR, LAG-3 TKI'C kmacca I wiu 11, 0X40, PD-L1, TCR, TIM-3 u T. 1.).

C Bucneunjduyeckbie TpexBajleHTHbIE CBS3BIBAKIIHE MOJIEKYJbI, COAep Kal(He
obsactu Fe
[00249] CoryacHO ApyromMy BapHaHTy peau3alfy COrJIACHO HACTOSIIEMY HU300peTEeHUIO

NPeJIOKEeHbl  Oucnenu(puyeckple TPEXBAJICHTHBIE CBS3BIBAIOLINE MOJIEKYJIbI, COAEpIKaIlHe
obracte Fc, cnocoOHbIe OTHOBPEMEHHO CBSI3bIBATHCS € MIEPBBIM 3IUTOIIOM, BTOPBIM 3MUTOINIOM U
TPETBUM 3MUTONOM, MPUYEM MO MEHBbLIEH Mepe OAUH U3 YKA3aHHBIX SMUTOINOB HE UIECHTUYEH
apyromy. COOTBETCTBEHHO, yKa3aHHble Oucnennpuyeckble nuaTtena COAEPKaT JIOMEHBI
«VL1»/«VH1», koTopble CIOCOOHBI CBS3BIBATHCS C TIEPBBIM 3MHUTOINOM, JOMEHBI « VL2»/« VH2y,
KOTOpbIE CITOCOOHBI CBSI3BIBATHCS CO BTOPBIM 3MHUTONOM, U noMeHbl « VL3»/«VH3», xotopsle
CIIOCOOHBI CBSI3bIBATBCS C TpPeThbUM SnuTornoM. COrjgacHO OXHOMY BapHaHTYy pealnu3aluu
HACTOSIIEr0 N300PeTeHNUs OJMH WM JBAa U3 YKA3aHHBIX 3MUTOMNOB MPEACTABISIIOT COO0H SMUTON
PD-1, u npyroii (v npyrue) U3 yKa3aHHBIX STIUTOINOB He siBisieTcs: anuTonioM PD-1 (manpumep,
snuron B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3,
I'KI'C xmacca I wmmu II, OX40, PD-1, PD-L1, TCR, TIM-3 wu T a) VYka3aHHble
Oucneundrueckbie TPEXBAJIECHTHBIE CBSA3BIBAIOLIME MOJIEKYJIbI coaepkar TpU
SMUTONCBS3bIBAKOIINX CaliTa, [BAa M3 KOTOPBIX SBJISIIOTCS CBSI3bIBAOLIMMM  JOMEHAMH,
XapaKTePHBIMH JJIsl AUATEN, KOTOpbie 00ECIIEYMBAIOT CANT CBSI3bIBAHUS A U CAWT CBs3bIBaHUS B,
U OJIMH U3 KOTOPBIX SIBJISIETCS CBSI3BIBAIOLIUM JTOMEHOM, HE XapaKTEepPHBIM JUIsl [UATEN, KOTOPBIH
obecnieunBaer calit cBs3biBaHus C (cm., Hampumep, @urypsr 6A-6F u PCT 3asBky:
PCT/US15/33081; u PCT/US15/33076).

[00250] Kak mpaBuno, TpexBaJE€HTHBIE CBSI3bIBAIOLINE MOJIEKYJbl COTJIACHO HACTOSIIEMY
nu300peTeHnI0 OyAyT COnepIKaTh YEThIPE Pa3JINYHbIC MOJHUIENTHIHbIE Lenu (cM. Purypbr 6A-
6B), 0THAKO MOJIEKYJIBI MOTYT COJIEPKaTh MEHbIIIEE I OOJIbIee KOJIUYECTBO MOJUTIETITHIHBIX
LeTel, HampuMep, NMyTeM THOPHIN3alUN YKa3aHHBIX MOJHUIENTHIHBIX Lerneld APYr C IpyroM
(HarmpuMep, MOCPENCTBOM MENTHIHON CBSI3W) MJIM MYTEM JIEJIEHUS] YKa3aHHBIX MOJUIENTHIHBIX
Hernel ¢ oOpa3oBaHMEM JOTIOJHUTENIbHBIX TOJHUIENTHAHBIX LEened WM MyTeM CBS3bIBAHHS
MEHBIIET0 KOJWYECTBA WJIM JONOJHUTENbHBIX MNOJMIENTUAHBIX LeNeld MOCPEenCTBOM
mucynbpuaabix ceszeil. Ha ®@urypax 6B-6F npomumrocTpupoBaH NaHHBIA acleKT HACTOSIIETO
H300pEeTEeHNs] MyTeM CXEMAaTHYECKOrO MPEICTABICHUS YKAa3aHHBIX MOJIEKYJ, COIEpPKAIUX TPU
nonunentuansie Lenu. Kax noxazaHo Ha Purypax 6A-6F, TpexBasieHTHbIE CBs3bIBalOIINE
MOJIEKYJIBI COTJIACHO HACTOSIIIEMY M300PETEHHIO MOTYT MMETh aJIbTEPHATUBHbIE OPHEHTALINH, B
KOTOPBIX CBSI3BIBAIOLINE IOMEHBI, XapaKTePHbIE JUISI IUATEN, SBISFOTCS] N-KOHLEBBIMU (DUrypsl

6A, 6C u 6D) nnmu C-konuesbsivu (@urypst 6B, 6E u 6F) otHOcuTensHO obnactu Fc.

105



[00251] CorynacHO HEKOTOPBIM BapUaHTAM PeaTM3al[dU HACTOSIIErO U300peTeHUs TepBast
NOJIMMENTHAHAS 1LeMb VKAa3aHHBIX TPEXBAJEHTHBIX CBS3BIBAIOIIUX MOJEKYJ COIJIACHO
HaCTosIEeMy U300peTeHuto coaepxut: (1) momeH, comepxkammidi VL1, (i) momeH, coaepkamquii
VH2, (ii1) nomeH, criocoOCTBYrOINI 00pa30BaHmIO reTepoanMepa, U (1v) TOMEH, COAep Kallnii
nocnenosarenbHocTh CH2-CH3. Jlomenst VL1 u VL2 OyayT pacnonokeHsl B HarpaBieHUH N-
koHIa uiau C-KOHLIa OTHOCHUTENbHO noMeHa, coxepxkammero CH2-CH3, kak mpeacraBieHO B
tabmune 5 (Purypsr 6A u 6B). Bropas nonumenTuaHas Lenb YKa3aHHBIX BapHAHTOB
peanmsanmu conepxur: (1) pomen, conepxkamuii VL2, (i1) nomen, coxepxamuiit VHI, u (iii)
JIOMEH, CHOCOOCTBYIOIIMI OO0pa3oBaHMIO TreTepoanMepa. Tperbs moNuIenTuaHas Lemnb
YKa3aHHbIX BapUAHTOB peanu3aluu coxepxur. (1) momeH, coxepxkammii VH3, (i) momew,
conepxxamuit CH1, u (ii1) nmomen, conepskammii nocnenosarenbHocTh CH2-CH3. Tperbs
MOJIMIENITUAHAS LIENb MOYKET MPEACTABIATh COOOH TSDKENYIO LeMb aHTUTENa, KOTOPasi COAEPIKUT
VH3 1 KOHCTaHTHYIO 00NacTh TSDKENOH Lenu. YeTBepThll MOJMIENTHA YKa3aHHBIX BAPUAHTOB
peammzaru comepxkut: (i) momen, comepskammii VL3, u (i) momen, conepskamuii CL.
UerBepTast NOJIUIENTHAHAS LETTb MOXKET MPEACTABIATh COOOH JIETKYIO IIeTlb aHTUTENa, KOTOpast
cozepxxut VL3, kommnemenTapusiii VH3 Tperbeli nonunentuanoi uenu. Tperbs unu yersepras
HOJIMIIENTUAHBIE [IETTH MOTYT ObITh BbIENIEHBI U3 IPUPOAHBIX aHTUTEN. B npyrom BapuanTe, OHU
MOTYT OBbITb CKOHCTPYMPOBAHBI C MOMOILIBI0 PEKOMOWHAHTHBIX, CHHTETHYECKUX HJIH APYTUX
CroCco0O0B.

[00252] BapuaOenbHble TOMEHBI JIETKOW LEMH MEePBOM U BTOPOH MOJIMNENTUAHBIX LEeTnen
OTHENIeHbl OT BapHaOENbHBIX IOMEHOB TSDKENOW IeNH YKAa3aHHBIX MOJIMMENTUAHBbIX ILenei
MPOMEKYTOUHBIM CIIEHCEPHBIM JIMHKEPOM, JUJIMHA KOTOPOrO HENOCTATOYHA Uil COCAMHEHUS] X
nomeHoB VL1/VH2 (wnu VL2/VH]1) ¢ o6pa3oBaHreM STTUTONCBSI3bIBAIOLIETO CAlTa, CIOCOOHOTO
CBSI3BIBATBCS € JIIOOBIM W3 TEPBOTO WJIM BTOPOTO SMUTOMNOB. IIpeamodruresbHbIA
NPOMEKYTOUHBIH  creiicepHblii  mentux  (nmuHKep 1) I STOM  LeAM  COIEPIKHT
NocCNie0BaTeIbHOCTb, npeacrasieHnyo B (SEQ ID NO: 14); GGGSGGGG. [lpyrue momMeHb
TPEXBAJIEHTHBIX CBS3BIBAIOIINX MOJIEKYJ MOTYT OBITh pasfeneHbl OJHHM WiIH  OoJee
NPOMEKYTOUHBIMH ~ CIIEHCEPHBIMH NENTHAAMH, HEO0s3aTeNbHO CONEPKAIMUMH  OCTATOK
ucrenHa. IIpuMepHble TMHKEPBI, MPUTOIHBIE U MOJYYEHUS TPEXBAJICHTHBIX CBS3BIBAIOIINX
MOJIEKYJI, TPENJIOKEHbl B HACTOSINEM IOKyMeHTe M Takke mnpemiokenel B PCT 3asBke:
PCT/US15/33081; u PCT/US15/33076. CoOTBETCTBEHHO, TepBasi M BTOpAsl MOJUIENTHAHbIE
LIETH YKA3aHHBIX TPEXBAJECHTHBIX CBSI3bIBAIOIIUX MOJIEKYJI COSAHMHSIOTCS ¢ 00pa3oBaHUEM caiita
ces3biBanuss VL1/VHI1, cnocoOHOrO CBS3BIBATBCS C TEPBBIM SIUTONOM, a TaKKe CaiTta
cBs3biBaHMs VL2/VH2, KOTOpBIA CrOCOOEH CBS3BIBATHCSI CO BTOPHIM SIUTONOM. TpeThs u

HETBEpPTass MNMOJUICOTUAHBIC HEMNHU YKA3aHHBIX TPEXBAJCHTHBIX CBA3BIBAOIINUX MOJICKYJI
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COEIMHSIOTCS ¢ 0OpasoBaHueM caiita ces3biBaHusl VL3/VH3, koTopslii criocoOeH CBSI3bIBATHCS C
TpetbuM snuTonioM. Crenyer nmoHumartse, uyto gomensl VL1/VHI, VL2/VH2 u VL3/VH3 moryt
OBITH OAMHAKOBBIMU WJIM PA3JIMYHBIMH TaK, YTOOBI 00ECHEUNTh CBSI3BIBAHUE, KOTOPOE SIBIISETCS
MOHOCTIEHN(UYHBIM, OUcTeMPUIECKBIM WITH TPUCTIEH(PHIHBIM.

[00253] Kak omnucaHo Bblllle, TPEXBAJEHTHBIE CBSA3BIBAIOIIME MOJIEKYJBI COTJIACHO
HACTOSIEMY HM300pPETEHHI0 MOIYT  COJepKaTb TPH  MOJUMNENTHAA. |pexBajeHTHbIE
CBSI3bIBAIOIIME MOJIEKYJIBI, COJEpIKAllie TPHU MOJUIENTHIHBIE IIENH, MOTYT OBbITh IOJNyYEHbI
IyTeM NPUCOEAUHEHUs AOMEHOB 4eTBeproro nojunentuga k N-koHuny VH3-copepskamero
JOMEHa TPEThero MOJMIENTHAA. B apyrom BapuaHTe, HCIONB3YETCS TPEThs IMOJMIIENTHIHAS
LeNb TPEXBAJEHTHON CBA3BIBAIOIIENH MOJIEKYJbl COIJIACHO HACTOAIIEMY H300pETEeHHIO,
conepskaiasi cieAyroume Tpu gomeHa: (1) nomen, coaepxamuii VL3, (i1) momeH, comep ariuii
VH3, u (ii1) nomen, coxepxauuii CH2-CH3, npuyem VL3 u VH3 otmenens! npyr ot apyra
IIPOMEKYTOUHBIM CIIEHCEPHBIM MENTUAOM, KOTOPBIH ABISETCS JOCTATOYHO JJMHHBIM (COIEPIKUT
1O MeHbIIeH Mepe 9 min 6oJee aMHHOKUCIOTHBIX OCTaTKOB), YTOObI 00€CHEeYNTh BO3MOKHOCTD
COEIMHEeHHUS YKa3aHHbIX JOMEHOB ¢ 00pa30BaHNEM SIHTOICBSA3BIBAIOIIErO CANTA.

[00254] Crnenyer nonumars, uto gomensl VL1/VHI1, VL2/VH2 u VL3/VH3 moryt ObITh
OJMHAKOBBIMH WJIM DA3IMYHBIMU TakK, 4YTOObI OOECTeYNTh CBS3bIBAHHE, KOTOPOE SIBISIETCS
MOHOCTIEUU(UYHBIM, OHCTEeIUPUUECKbIM WM TpucneuupuuHbiM. OOHAKO B HACTOSIIEM
JOKYMEHTE yKa3aHHbIE JJOMEHBI MPEANOYTHUTENILHO BBIOPAHBI TaK, YTOOBI CBA3bIBATHCS ¢ PD-1 1
BTOPBIM 3THUTONOM (MJIM BTOPBIM U TPETHUM SIHTONOM) (IPEANOYTUTENBHO YKa3aHHbBIE SITUTOIIBI
npencTaBisiFoT coboit anuronel B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4,
ICOS, KIR, LAG-3 T'KI'C xnacca I wnnm II, 0X40, PD-L1, TCR, TIM-3 uT. 1n.).

[00255] B uactHOCcTH, nomenbl VL 1 VH MoryT ObITh BbIOpaHBI TakK, YTO TPEXBaJIEHTHAs
CBSI3BIBAIOINAs] MOJIEKYJIa COIEPIKUT JBA CAlTa CBSI3BIBAHUS JJIsl IEPBOTO 3MHUTONA M OAWUH CAWUT
CBSI3BIBAHMS 11 BTOPOTO 3IMHTONA WJIM OJUH CANT CBSI3bIBAHUS U MEPBOTO SMUTONA U J(BA
caiiTa CBSI3BIBAHUS Ui BTOPOTO 3MHTONA, WIM OJUH CANT CBSI3bIBAHMSA JJIsI IEPBOTO SIUTOIA,
OJIUH CAlT CBSA3BIBAHMS JUIsI BTOPOTO SIMUTOMNA M OAMH CAWT CBSI3BIBAHUS UISl TPETHETO SIUTOIA.
OOmast cTpyKTypa MOJIMIENTUIHBIX LeTed TUIHYHBIX TPEXBAJIEHTHBIX CBS3BIBAIOIIUX MOJIEKYJI

COTJIACHO HACTOSIIIIEMy U300peTeHHI0 peacTaByieHa Ha @urypax 6A-6F u B Tabmune 5:

Tabauua S
2 nenb NH2-VL2-VH1-HPD-COOH
YetsIpe Lenu 1 mens NH2-VL1-VH2-HPD-CH2-CH3-COOH
1 opueHTanus 3 mens NH2-VH3-CH1-CH2-CH3-COOH
4 nenb NH2-VL3-CL-COOH
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2 nens NH2-VL2-VH1-HPD-COOH

YetsIpe Lenu 1 mens NH2 -CH2-CH3--VL1-VH2-HPD COOH

2 opueHTauus 3 1emns NH2-VH3-CH1-CH2-CH3-COOH

4 11enn NH2-VL3-CL-COOH

2 uens NH2-VL2-VH1-HPD-COOH
Tpu nenun

1 nens NH2-VL1-VH2-HPD-CH2-CH3-COOH
1 opuenTanus

3 uensb NH2-VL3-VH3-HPD-CH2-CH3-COOH

2 nens NH2-VL2-VH1-HPD-COOH
Tpu nenn

1 nens NH2 -CH2-CH3-VL1-VH2-HPD COOH

2 opueHTauus
3 1emnb NH2-VL3-VH3-HPD-CH2-CH3-COOH

HPD = nomen, criocoOcTByroLuii 00pa3oBaHHIO reTepoarMepa.

[00256] CornacHO OAHOMY BapUAHTy peau3allii COTJIACHO HACTOSIIEMY H300pETEHHIO
NPeIOsKeHbl OHCTeU(pUUECKbIe TPEXBAJIEHTHBIE CBS3bIBAIOIINE MOJIEKYJIbI, KOTOPBIE COAEPKAT
ZBa SIUTONCBA3bIBAIOIIMX caiTa i1 PD-1 U OquH SMUTONCBS3BIBAIOIIUN CANT IUIsl BTOPOTO
SIMUTOMA, MPHUCYTCTBYIOLIEro Ha MoJjiekyJse, oTianuHoi oT PD-1 (mampumep, B7-H3, B7-H4,
BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C xnacca I wmu II,
0X40, PD-L1, TCR, TIM-3 u T. a.). JIBa snuTonces3biBarOIux cairta ans PD-1 moryr
CBSI3bIBATBCSI C OAHUM U TE€M K€ 3TUTOTIOM WM Pa3IMuHbIMH 3nuTonaMu. CoryiacHo Ipyromy
BApPUAHTY peajM3al[ii COTJIACHO HACTOSILIEMY HU300PETEHUIO MPENJIOKeHbl OucHeru(puIecKbie
TPEXBAJICHTHBIEC CBSI3BIBAIOIIINE MOJIEKYJIbI, KOTOPbIE COAEPIKAT OJUH 3TUTOTICBSI3bIBAIOIIHI CAlT
st PD-1 v nBa SnUTONCBA3BIBAIOLINX CaiiTa, KOTOPbIE CBSI3BIBAIOTCS CO BTOPBIM AHTUIEHOM,
MPUCYTCTBYIOIUM Ha MoJiekyJie, oTimaHou ot PD-1 (manpumep, B7-H3, B7-H4, BTLA, CDA40,
CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, TKI'C xnacca I unmu II, OX40, PD-LI,
TCR, TIM-3 wu T n). /lBa SNUTONCBS3BIBAKOIIMX CalTa MJii BTOPOTO AHTUTE€HA MOTYT
CBSI3BIBATHCS C OJTHAM U TE€M K€ SMUTOTIOM WJIH Pa3JIMYHBIMU 3MMUTOMIAMH aHTUTEeHA (Hampumep, ¢
ONMHAKOBBIMU WK pasnuyHbiMu  smutonamu LAG-3). Kak yka3aHO Bbille, YKa3aHHbIE
oucnenuduUecKble TPEXBAJCHTHBIE CBSI3BIBAIOIINE MOJIEKYJbl MOTYT COJIEPKaTb TPU WU
YETBIPE MOJUMNENTHIHBIE LETTH.

VII KoncranTHble 1oMeHbI U 061acTu Fe

[00257] CornacHo HacTosleMy H300PETEHHUI0 TPEIJIOKEHbl KOHCTAHTHBIE JOMEHBI
AQHTHUTEJIa, KOTOPbIE MOXKHO MPUMEHSITh B MojydeHuHu PD-1-CBsI3pIBAOIUX MOJIEKYJT (HAIPUMED,
AHTHUTEJ, UATEN, TPEXBAJCHTHBIX CBS3BIBAIOIIUX MOJEKYJI W T.J.) COTJIACHO HACTOSIIEMY
HU300pETEHUIO.

[00258] IIpennournrensubiii nomen CL mpencrasnsier coboit nomeHn CL nerkoit kamma-

uenu IgG yenoBexka. AMUHOKUCIIOTHAs MOCJENOBATENbHOCTb MpuMepHOro aoMmeHa CL jerkoii
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Kanma-Leny YeIoBeKa MpeacTaBisieT coO0i MocnenoBaTeIbHOCTh, puBeneHAyo0 Hinke (SEQ ID
NO: 8):
RTVAAPSVEFI FPPSDEQLKS GTASVVCLLN NFYPREAKVQ WKVDNALQSG
NSQESVTEQD SKDSTYSLSS TLTLSKADYE KHKVYACEVT HQOGLSSPVTK SENRGEC
[00259] B npyrom Bapmante npumepnenii nomeH CL mpencrasisier coboii nomen CL
msmOpa-tenu IgG denoBeka. AMUHOKHCIIOTHASI TTOCJIEA0BATENbHOCTD NpuMepHoro nomena CL
TsIMOa-1enH YeioBeKa MPeACTaBisieT cOO0H MOCIenoBaTeNbHOCTD, puBeaeHHY0 Hike (SEQ
ID NO: 9):
QPKAAPSVTL FPPSSEELQA NKATLVCLIS DEFYPGAVTVA WKADSSPVKA
GVETTPSKQS NNKYAASSYL SLTPEQWKSH RSYSCQVTHE GSTVEKTVAP
TECS
[00260] CornacHo Hacrositiemy n300pereHH0 PD-1-CBsI3bIBarOLIE MOJIEKYJIbI COTJIACHO
HacTosAIeMy H300peTeHHI0 MoryT conepxkarb obnactb Fc. OGmacte Fc ykasaHHBIX MOJIEKYI
COIJIACHO HACTOAIIEeMY M300peTeHHI0 MOKeT ObiTh Jrodoro msoruna (Hanmpumep, 1gGl, IgG2,
IgG3 unu IgG4). PD-1-cBsi3bIBaroIMe MOJIEKYJIbI COTJIACHO HACTOSIIEMY H300pPETEHHI0 MOTYT
IONOJHUTENBHO conepxkarh noMeH CH1 u/wnu mapuupnyto obnacts. Ecnu nomen CHI1 w/nnmn
IIapHUpPHAs OOJAcTh MPHCYTCTBYIOT B YKAa3aHHBIX MOJIEKYJaX, TO OHH MOIYT OBITh JIFOOOTO
usoruna (Hanpumep, [gG1l, IgG2, IgG3 umu IgG4) u NpeaNnOYTUTENFHO UMEIOT TOT K€ U30THII,
YTO U KenaTenbHasi obnmactsb Fc.
[00261] IMpumepnsiii nomen CH1 mnpencrasnser coboit nomen CHI1 IgGl uenoexa.
AMMHOKHUCJIOTHasI ~ mocjenoBareNbHOCT,  mpuMmepHoro gpomeHa CHI1  IgGl  dgenmoseka
npencTasisieT coO0l MoCaenoBaTeIbHOCTD, MpuBeaeHnyo Hike (SEQ ID NO: 10):
ASTKGPSVEFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQOSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKRV
[00262] Ipumepnsiii nomen CH1 mnpencrasnsier coboit nomen CHI1 IgG2 uenosexa.
AMMHOKHUCJIOTHasE ~ mocjenoBareNbHOCT,  mpumepHoro nomeHa CHI1  IgG2  dgenmoseka
npeacTassieT coO0H NMOCIenoBaTENbHOCT, MpuBeaeHHyY0 Hinke (SEQ ID NO: 257):
ASTKGPSVEFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQOSS GLYSLSSVVT VPSSNEGTQT YTCNVDHKPS NTKVDKTV
[00263] IMpumepnsiii nomen CH1 mnpencrasnser coboit nomen CHI1 IgG4 uenoexa.
AMMHOKHUCJIOTHasE ~ mocienoBarenbHOCTe  mpumepHoro nomeHa CHI1  IgG4  dgenoseka
npencTaBsieT coO0H MOCIen0BaTEBHOCTD, MpuBeAeHHYI0 HIbke (SEQ ID NO: 254):
ASTKGPSVEFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQOSS GLYSLSSVVT VPSSSLGTKT YTCNVDHKPS NTKVDKRV
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[00264] Opnna npuMepHast apHUPHasi 00JIACTh MPEACTaBIIsIET COOOH MAPHUPHYIO 00NIACTh
IgG1 genoBeka. AMUHOKHCIIOTHAS TIOCIIEAOBATENLHOCTD MIPUMEPHOI mapHupHOi obnactu 1gGl
YeJioBeKa MpencTaBisier coOoil MocienoBaTebHOCTb, npuBenaeHHyo Hinke (SEQ ID NO: 32):
EPKSCDKTHTCPPCP.

[00265] Hpyras mnpumepHas [MapHUpPHash 0OJacTh NPEACTaBIsieT COOOW MIAPHUPHYIO
obnacte IgG2 uenoBexka. AMHHOKHCIOTHAsl MOCIENOBATEIbHOCTb INPUMEPHON LIApHUPHON
obnactu IgG2 uenoBeka npencrasyser coboil MoCIeNOBATEIBHOCTD, IpUBEAEHHYIO HIDke (SEQ
ID NO: 11): ERKCCVECPPCP.

[00266] Hpyras mnpumepHas MmapHUpPHash 0OJacTh NPEACTaBIsieT COOOW LIAPHUPHYIO
obnacte IgG4 uenoBexka. AMHHOKMCIOTHAsl MOCIENOBATEIbHOCTb INPUMEPHOH LIApHUPHON
obnactu IgG4 yenoseka npencrasiser coboil MocaeO0BaTEIBHOCTD, IpUBEAEHHYIO HIbke (SEQ
ID NO: 12): ESKYGPPCPSCP. Kak onucaHo B HACTOsSIIEM IOKyMEHTE, LIapHUpHas 00JacTb
IgG4 mokeT comep:kaTh CTAOMJIM3HPYIOLIYK) MYTAl[MIO, Takyl Kak 3ameHa S228P.
AMHHOKHCJIOTHAsI TOCJIEOBATEIBHOCT TUITUYHOW CTaOMIM3UPOBAHHOMN IIAPHUPHOW 00JIacTH
IgG4 mpencraBnsier coboil mocienoBarenbHOCTb, mnpuBeneHHyro Hiwke (SEQ ID NO: 13):
ESKYGPPCPPCP.

[00267] Ob6nacte Fc monekyn, conmepkamux odnacte Fc (Hampumep, aHTUTEN, AMATEN U
TPEXBAJIEHTHBIX MOJIEKYJI), COrJIACHO HACTOSIEMY HM300PETEHHMIO MOKET MPENCTaBNIATh COOO
nosiHyto obnacte Fc (Hampumep, nonuyto obnacte Fc IgG) umm tonbko ¢pparment obnactu Fc.
HeoOsi3aTtenbro, obnacte Fc monekyn, comepskamux o0nacTb FC, COMIacHO HaCTOSIIEMY
u3o0pereHn0 He uMeeT C-KOHIIEBOrO aMHWHOKHCJIOTHOTO OCTaTKa JIM3MHA. B dacTHOCTH,
obnacte Fc monekyn, coxepxkamux obnacte Fc, cormacHo HactosimeMy H300pETEHHIO MOXKET
npencTaBisiTh co00H MoauduIpoBaHHbI BapuaHT odmactu Fc. HecMoTps Ha To, 4TO 00nacThb
Fc Oucnemmduuecksix Monekyn, coxepkaummx oOmactu  Fc, cormacHo Hacrosmiemy
n300pEeTEHNI0 MOXKET OBITh CIMOCOOHA CBSI3BIBATHCS ¢ OAHMM WM Oojyee peuentopamu Fc
(mammpumep, FcyR), Oomee mnpenmouturenbHO yKasaHHBIA BapuaHT obmactu Fc  umeer
u3MeHeHHble xapakTepuctuku cBs3biBaHus ¢ FcyRIA (CD64), FcyRIIA (CD32A), FcyRIIB
(CD32B), FcyRIITA (CDIl16a) wmu FcyRIIIB (CD16b) (OTHOCUTENBHO CBSI3BIBAHWS,
nposiBisieMoro obnacteto Fc aukoro tuma) minu OyAeT MMETh CYIIECTBEHHO CHI)KEHHYIO MU
OTCYTCTBYIOLIYIO CIIOCOOHOCTD CBSI3BIBATHCS C MHIHOMPYROmuM perentopoM. COOTBETCTBEHHO,
obnacte Fc monekyn, comepxkamux obnacte Fc, cormacHo HacrosimeMy H300pETEHUIO MOXKET
conepskaTh HeKOoTopbie wiu Bce noMeHbl CH2 u/unmu Hekotopbie uimu Bee nomenbl CH3 mosHOM
obmactu Fc wmmm moxer comepkaTh BapuaHT mnocienosarenbHoctd CH2 w/wnm Bapuast
nocnenosareabHocTH CH3 (KOTOpBII MOXKET cozmeprkaTh, HAIPUMEp, OOHY WM OOJiee BCTABOK

w/wnn onHy niu Oonee aenenuil mo otHomeHuto k nomeHam CH2 wnu CH3 mosHO# obnactu
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Fc). Vkazannsle obnactu Fc Moryt comepkaTh y4acTKM MOJMIIENTHIA, OTIMYHBIE OT OOJNACTH
Fc, mmu moryt conmepskathk yactu obnacteit Fc, KoTopble B MPUPOIAHBIX YCIOBHAX HE SIBJISIOTCS
MOJIHBIMH, WJIM MOTYT COIep:KaThb HenmpupoaHble opueHTauuu nomeHos CH2 w/umn CH3 (takue
Kak, HanpuMmep, Aa fomeHa CH2 unu nsa nomena CH3, wnu, B HanpasneHuu ot N-koH1a k C-
koH1ty, nomeH CH3, coennrennsiii ¢ nomenom CH2, uT. 11.).

[00268] Momudukanuun obmactu  Fc, wuaeHTHQUUUPOBAHHBIE KAaK  H3MEHSIOIINE
s¢dexTopHy0 (YHKIUIO, U3BECTHBI B JAHHOH OOJACTH TEXHUKH, BKIIFOYAs MOIU(UKALINH,
KOTOpbIE YBEJIMYUBAIOT CBS3bIBAHME C AKTUBHUPYIOLIMMH peuentopamu (Hampumep, FcyRITA
(CD16A) 1 ymMeHbLIAIOT CBA3BIBAHHE C MHTHOMpYyROIUMHU perentopamu (Hamnpumep, FcyRIIB
(CD32B) (cm., Hanpumep, Stavenhagen, J.B. ef al. (2007) «Fc Optimization Of Therapeutic
Antibodies Enhances Their Ability To Kill Tumor Cells in vitro And Controls Tumor Expansion
in vivo Via Low-Affinity Activating Fcgamma Receptors», Cancer Res. 57(18):8882-8890).
ITpumepnbie BapuanTsl obnacteln Fc IgG1l yenoBeka co cHmwkeHHBbIM cBszbiBanueM ¢ CD32B
u/unu noBbIlIeHHbIM cBsi3biBaHueM ¢ CD16A conepskar 3amensl F243L, R292P, Y300L, V3051
wii P296L. YkazaHHble 3aMeHbl aMHUHOKHCJIOT MOTYT mpucytcTBoBath B obOiactu Fc IgGl
yejoBeka B JIEOOOW KOMOMHAIMM WIJIM AONOJHHUTENbHOW kKomMOuHaumu. COrjiacHO OIHOMY
BapHUAHTY peajM3aluy HacTosIero n3ooperenus Bapuant odnactu Fc IgG1 uenoseka comeput
3ameny F243L, R292P u Y300L. CormacHo ApyroMy BapHUaHTy peald3allid HaCTOSIIEro
uzo0pereHus: BapuaHt obnactu Fc IgGl denoseka comepykur 3ameny F243L, R292P, Y300L,
V3051 u P296L.

[00269] B uacTHOCTH, TpeanouYTUTENbHO 00nacTu FC MONMMENnTHIHBIX Leneid MOJIEKYI,
conepxamux obmacth Fc, cornacHo HacTosmeMy H300pEeTEHHIO MPOSIBIIIOT YMEHbLUIEHHOE (MJIH
no cymectBy otcyrcTByomee) cpsizbiBanne ¢ FcyRIA (CD64), FcyRIIA (CD32A), FcyRIIB
(CD32B), FcyRIIIA (CDl16a) wmu FcyRIIIB (CD16b) (OTHOCHUTENBHO CBSI3bIBAHUS,
nposienisieMoro obnacteio Fc IgGl mukoro tuma (SEQ ID NO: 1). Bapuantsl obnacreii Fc u
MYTHUpPOBaHHbIE (POPMBI, CIIOCOOHBIE OMOCPENOBATh TAKOE M3MEHEHHOE CBSI3BIBAHUE, OTHMCAHBI
Bble. COriacHO KOHKPETHOMY BapHaHTY pealu3allii HACTOSIIEro M300peTEeHUs] MOJIEKYJIbI,
conepskamue obnmactu Fc, cornacHo HactosmeMy u3o0peTeHHro conepskat obmacte Fc IgG,
KOTOpass ~ TposiBiIsieT  CHWKEeHHY  s>(dextopryro  ¢ynkmumro  A3KL[  CormacHo
NPEANOYTUTEBHOMY BapHAHTY pean3anuu Hactosimero usooperenus nomed CH2-CH3 nepsoii
W/ TpeThell TNONMMENTUIOHBIX Lened YKa3aHHBIX MOJEKYJ, coxaepkamux obnacte Fc,
comepxut oy 1, 2 unm 3 3amensr: L234A, L235A, N297Q u N297G. CornacHo apyromy
BApHUAHTY peasn3allii HacTosimero n3obperenus Bapuant obnactu Fc IgG yenoseka comepxur
3ameny N297Q, zameny N297G, 3amenn! L234A u L235A unu 3ameny D265A, nockosibKy 3Tu

MyTaluuu ycTpasstoT csizbiBaHue ¢ FCR. B apyrom BapuanTe ucnonssyror nomed CH2-CH3
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obmactu Fc, kOTOpeIli MO CBOEH NpPUPOAE TPOSBISET YMEHbIIEHHOE (MM IO CYLIECTBY
orcyrcrBytomiee) cBssbiBanue ¢ FCyRIIIA (CD16a) u/umm cHukeHHY0 3¢ (ekTopHyo QyHKIU0
(oTHOCHUTENBHO CBsI3BbIBAaHMS, MposiBisieMoro obnacteio Fe IgG1 aukoro tuma (SEQ ID NO: 1)).
CornacHO KOHKDETHOMY BAapHAaHTy pealM3aldd HACTOSALIEr0 M300pETeHHUsT MOJIEKYIIBL,
conepskamue obnactu Fc, cormacHo Hactosmemy m3o0pereHuro comepskat obmacte Fc IgG2
(SEQ ID NO: 2) nunu obnacts Fc IgG4 (SEQ ID NO: 4). Ilpu ucnons3osanuu odnactu Fec 1gG4
B 00JIaCTh HACTOSIIErO M300pETeHHs BKIKOYEHO BBEIEHHE CTAOMIM3UPYIOLIEH MyTalnu, TaKOH
kak 3ameHa S228P B mapHUpHOI o0nacTy, onricaHnHOH Bbime (cM., Hanpumep, SEQ ID NO: 13).
IMockonbky 3amensr N297G, N297Q, L234A, L235A u D265A ycrpausioT 3¢¢GeKTopHyro
(GYHKIHMIO, B T€X ClIydasx, KOTJa KeJlaTelbHOU siBisieTcs: adpdexTopHass GyHKUMs, yKa3aHHbIE
3aMEHbI ITPENOYTUTENBHO He OyIyT UCTIOIb30BaHBI.
[00270] B wactHOCTH, mpeAnoYTUTEeNbHO 00nacTH FC MOMUmenTuaHbIX Lened MOJIEeKyI,
comepxkamux obmacte Fc, cormacHo Hacrosimemy H300pEeTEeHHMIO MPOSIBISIIOT YBEJIUYEHHBIH
NepuoJl TIOJYBBIBEEHUS U3 CBHIBOPOTKM KPOBM (OTHOCHUTENIBHO IEpUOJa IOJyBBIBEACHUS,
IPOSIBIISIEMOTO COOTBeTCTByIOINel Fc nukoro tuma). Bapmanter obnact Fc u MmyTHpoBaHHbBIE
(opMBI, MMEOIME YBEJIHMYEHHBIH MEepUOA TOJYBBIBEIEHHS W3 CHIBOPOTKU KPOBH, OMHMCAHBI
Bbilte. COrylacHO MPEeANOYTUTENPHOMY BapUAHTY PEAN3ALMH HACTOSIIEro N300peTeHus] TOMEH
CH2-CH3 nepBo¥i w/uiy TpeTheil MOJHUIENTHIHBIX Lerneld yKa3aHHBIX MOJIEKYJI, COAEPIKaLINX
obnacte Fc, comepskut mobyro 1, 2 unu 3 u3 3amen: M252Y, S254T u T256E. B obnactb
HACTOSIIIEro M300peTeHus] TakKe BKJIIOUEHBI MOJIEKYJbI, conepxamque obnacte Fc, cormacHo
HACTOSIEMY  HM300peTeHHo, coaepkamue  BapuaHTel  obmactu  Fc,  comepskamme:
(A)  onny wiu Ooyiee MyTaluii, KOTOpble U3MEHSIOT 3 exkTopHyro GyHkuuo u/wmm FeyR; u
(B) onmny wimm Oonee MyTanuii, KOTOpbIE YBEIUYHBAIOT TEPUOJ TOJNYBBIBEACHUS U3
CBIBOPOTKH KPOBH.
[00271] IIpennoururensrast mocnenoBarenbHocTh IgGl mnst momenoB CH2 u CH3
MOJIEKYJI, COIEepsKaluX o0nacTe FC, COrjaacHO HACTOSIEeMy H300peTeHHI0 OyAeT ConepskaThb
3amenbl L234A/1L.235A/M252Y/S254T/T256E (SEQ ID NO: 258):
APEAAGGPSV FLFPPKPKDT LYITREPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFEFLYSKL TVDKSRWQQG NVFSCSVMHE
ALHNHYTQKS LSLSPGX

rae X npencrasisier codoit msuH (K) nam oTcyTcTBYET.
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[00272] [IpennoururensHast mocnenoBarenpbHocTh [gG4 nmns momenos CH2 u CH3
MOJIEKYJI, COIepsKammux o0nacte FC, cOriacHO HAcTosIeMy H300peTeHHI0 OyAeT conmepskaThb
3amenbl M252Y/S254T/T256E (SEQ ID NO: 259):
APEFLGGPSV FLEFPPKPKDT LYITREPEVT CVVVDVSQED PEVOFNWYVD
GVEVHNAKTK PREEQEFNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKGLPS
SIEKTISKAK GQPREPQVYT LPPSQEEMTK NQVSLTCLVK GEFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSRL TVDKSRWQEG NVESCSVMHE
ALHNHYTQKS LSLSLGX
rne X npexncrasisiet codoit musuH (K) umm oTcyTcTByeT.
[00273] Jnst auaten W TPEXBAJEHTHBIX CBSI3bIBAIOIIMX MOJIEKYJ, IepBas WU TPEThb
NOJIMIENITUAHBIE 1IN KOTOPbIX HE WAEHTUYHBI, JKEJATebHBIM SIBJISETCS CHIDKEHUE WU
npenoTBpalieHie  romogumepuszauuu  Mmexay — aomeHamu  CH2-CH3  nByx  mepBbIx
NOJIMNENTUAHBIX Henelt unun Mexay nomeHamu CH2-CH3 naByx TpeTpuX MOJUMENTHAHBIX
ueneii. JJomenst CH2 w/unu CH3 yka3aHHBIX MOJUNENTUAHBIX Lenell He 00s3aTeNIbHO TOJIKHBI
UMETb OJMHAKOBbIE MOCJIEAOBATENIbHOCTH, U INPEUMYIIECTBEHHO MOAM(MUIIMPOBAHBI, YTOOBI
CTUMYJIPOBAaTh KOMILIEKCOOOpa30BaHHe MEXAY ABYMs MOJUMNENTUAHbIMU nensmu. Hampumep,
3aMeHa aMUHOKHUCIIOTHI (TIPEAIOYTUTEIbHO 3aMeHa aMUHOKHUCIOTOH, coneprkaineidl 00BeMHYIO
OOKOBYIO TPyIITy, 0OPa3yOIIYIO0 «BBICTYID», HAIPUMEP, TPUNTO(GAHOM), MOKET OBITh BBEJICHA B
nomeH CH2 wnu CH3 Ttak, 4TO CTepUuYecKOe BIIMSIHUE MPEAOTBPATUT B3aUMOJEHCTBHE C
JOMEHOM, MyTUPOBAHHBIM aHAJIOTMYHBIM 00pa30M, M MPUBEAET K CIIAPUBAHUIO MyTHPOBAHHOTO
JOMEHa C JOMEHOM, B KOTOpPbI ObUla BBeIE€HA KOMIUIEMEHTApHAs WM COACHCTBYHOINAS
MYTal¥sl, T. €. «BIaJAUHA» (HampuMmep, 3aMeHa rIIMUUHOM). Takue rpynmbsl MyTanuii MOTYT OBITh
BBENIEHBI B JIOOYIO Mapy MOJMIENTUAOB, conaepskamux gomensl CH2-CH3, koTopsie 0Opa3yroT
obnacte Fc. CnocoObl Mopmupukanuu OenKOoB Uil CTUMYJIMPOBAHUS TETEPOIUMEPHU3ALIH 1O
OTHOILIEHHUIO K TOMOJAMMEPU3ALINN XOPOIIO U3BECTHBI B JAHHOW 00JIACTU TEXHUKH, B YACTHOCTH,
B OTHOIIEHUH MOJU(PUKALNN MOJIEKYJI, MOAOOHBIX UMMYHOTJIOOYJIMHAM, U BKITFOYEHBI B 00JIACTh
Hacrosmero modperenus (cM., Harpumep, padotel Ridgway ef al. (1996) « ‘Knobs-Into-Holes’
Engineering Of Antibody CH3 Domains For Heavy Chain Heterodimerizationy, Protein Engr.
9:617-621, Atwell et al. (1997) «Stable Heterodimers From Remodeling The Domain Interface
Of A Homodimer Using A Phage Display Library», J. Mol. Biol. 270: 26-35, u Xie et al. (2005)
«A New Format Of Bispecific Antibody: Highly Efficient Heterodimerization, Fxpression And
Tumor Cell Lysisy, J. Immunol. Methods 296:95-101; kaxkmas W3 KOTOPBIX MOJHOCTBIO
BKJIFOYEHA B HACTOSIIIYIO 3asBKY MOCPEICTBOM CChUIKH ). [IpeanoYTUTENBHO «BBICTYI» BBOIST B
nomenbl CH2-CH3 nepBoil monmunenTuaHON Leny, U «BnaguHy» BBOIAT B nomeHbl CH2-CH3

TpeTbeﬁ HOHHHGHTHHHOﬁ Ooernu  auatTell, coacpxKamux TpHU IIOJIMIICIITUAHBIC J1(S00% 8
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COOTBETCTBEHHO, «BBICTYI» MPEAOTBPATUT TOMOAMMEPU3ALIUIO MEPBON MOJHUMENTHIHON LENU
nocpenctBom ee nomeHoB CH2 w/mnmm CH3. TlockonbKy TpeThsi MOJUNENTUAHAS LEMb
NPEANOYTUTENBHO  COIEPXKUT  3aMeHy, O0ECNeuMBAIOLIYI0  «BIAAUHY», OHa  Oyner
reTepoIMepHU30BaThCsl C IEPBOM MOJUNENTHAHON LIETIbIO, a TAKXKE TOMOJUMEPU30BATHCS CaMa C
coOoii. YkazaHHasi CTparervss MOXeT ObIThb HCIOJb30BaHA Ui AHTUTEN M TPEXBAJEHTHBIX
CBSI3BIBAIOIIMX MOJIEKYJI, COAEPIKAIUMX TPH, YEThIpE WU MATh LIETEH, OMHMCAHHBIX BBIIIE, B
KOTOPBIX «BBICTYI» BBeNeH B AoMeHbl CH2-CH3 mepBoil monmunenTuaHON Lenu, U «BIAaJIUHA»
BBeneHa B joMeHbl CH2-CH3 TpeTbeit noimnentuaHoi nenu.
[00274] [IpenmoyturenbHbIi BBICTYN CO3Aa0T MyTeM Moaudukanuu obnactu Fe IgG ms
BKIOUeHus: Moxaubukaun  T366W. IlpearnodTuTenpHy:0 BIAAWHY  CO3JAIOT  IyTEM
moauduxanumn obnactu Fc IgG nns Brimouenust monudpuxamnu T366S, L368A u Y407V. UtoOsr
OOJIErYuTh OYUCTKY TOMOAMMEpAa TPEeThel TMONMUMENTUAHONW LenH, HeCylled BHaJAuHYy, W3
roToBOH Oucneunpuveckoil rerepoArMMEpPHON MOJIEKYJbl, coxepxkaiieit obnacte Fc, caiit
cBsizbiBaHus Oenka A nomeHoB CH2 u CH3, Hecyuux BmaauHy, TPEThel MOJUIENTHIHON IeTH
NPEANOYTUTENIBHO MYTHPYIOT IMyTEM 3aMeHbl aMUHOKHCIOTHI B mojoxkeHuu 435 (H435R).
CoOTBETCTBEHHO, TOMOJMMEP TpeThel NOJUMENTHAHON Lenu, Hecyluedl BmaauHy, He Oyner
CBSI3bIBAThCS € OenkoM A, Torga Kak Oucmenu(HuuUecKblii reTepoarMep COXPaHUT CBOKO
CHOCOOHOCTD CBSI3BIBATBCS C OETKOM A MOCPEACTBOM cCaiiTa CBSI3bIBaHUsI Oelka A B NEpBOU
MOJIMTNIENTUAHON Lenu. B apyrom BapuaHTe peaiu3aluu TPEThsl MOJUIENTUAHAS LeMb, HECYIIast
BIIAIMHY, MOKET COJIEPKAaTh 3aMEHbI aMHHOKHUCIIOT B MOJIOXKeHUsIX 434 u 435 (N434A/N435K).
[00275] IIpennoururenbHas aMMHOKHUCIIOTHAsI TocienoBaTebHOCTh 1gGl mist momeHOB
CH2 u CH3 nepBoil moJMNenTHIHOW LENMU MOJIEKYIbI, coaepxkainei objacte Fc, corimacHo
HACTOSIIEMY HM300peTeHHi0 OyneT conepaTh MOCIEeIOBATEIbHOCTh «HECYINYIO BBICTYIDY,
npezacrasiennyo Hwke (SEQ ID NO: 6):
APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLWCLVK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQOG NVEFSCSVMHE
ALHNHYTQKS LSLSPGX
rae X npencrasisier codoit msuH (K) nam oTcyTCTBYET.
[00276] [IpennoururenbHas aMMHOKHUCIIOTHAs TochenoBatenbHoCcTh [1gGl ansa gomeHOB
CH2 u CH3 BTOpOli NMOJUMENTUIHOW IeMH MOJIEKYJIbI, conepskaiieii obmacte Fc, cormacHo
HACTOSIIIEMY UW300peTEeHUr0, COAeprKalleil JBe TMOJHUIENTUAHble Ienmu (WId TpeTbel

MOJIMTIETITUAHOM LIeNTH MOJIEKYJIbI, coaeprkaiieit obnmacte Fc, comepskaiueii Tpy, 4eTbIpe HIH TISITh
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NOJIMIENTUAHBIX Lerei), Oymer comepikaTh «HECYLIYI0 BIAaJUHY» IOCIEIOBATEIbHOCTD,
npexncrasiennyo Hwke (SEQ ID NO: 7):
APEAAGGPSV FLEFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLSCAVK GEFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSEFLVSKL TVDKSRWOOG NVESCSVMHE
ALHNRYTQKS LSLSPGX
rne X npexncrasisier codoit musuH (K) umm oTcyTcTBYeT.
[00277] Kax cnenyer ormerutrs, nomensl CH2-CH3 wu3 mnocrnenoBaTenbHOCTEH,
npencrasieHHblx B SEQ ID NO: 6 u SEQ ID NO: 7, comepxaT 3aMeHy B MOJOXEHUU 234
OCTaTKOM ajlaHMHAa U B TOJOXKEHHH 235 OCTaTKOM aJlaHWHA M, COOTBETCTBEHHO, OOpasyroT
obnacte Fc, koTopas nmposiBisieT yMeHblIeHHOE (MJIH 110 CYLIECTBY OTCYTCTBYIOLIEE) CBS3bIBAHNE
¢ FcyRIA (CD64), FcyRITIA (CD32A), FcyRIIB (CD32B), FcyRIIIA (CD16a) nunu FcyRIIIB
(CD16b) (oTHOCHTENBHO CBsI3BIBAHMS, NMposiBisieMoro obmacteio Fc aukoro tuma (SEQ ID NO:
1). B oGnacte Hactosimero u3o0peTeHus] TakKe BKIIFOYEeHbI ykaszaHHble nomenbl CH2-CH3,
KOTOpbI€  COAEpKAT  aJbTePHATUBHbIE  H/WIM  JONOJHUTENbHbIE  3aMEHbI, KOTOpbIE
mMoaudumpyroT 3¢ dexkTopHyro GYHKIUIO 1/UIN aKTUBHOCTH CBsi3biBaHus obnactu Fc ¢ FyR. B
o0J1acTh HacTosIIero U300peTeHus TakkKe BKIIOUeHb! ykasaHHble nomeHsl CH2-CH3, kotopeie
JOTIOJIHUTENIPHO COAEpIKaT OOHy Min Oojiee 3aMeH aMHHOKHUCIIOT, YBEJIHMYUBAIOIIUX IEPHO
NOJTyBbIBeIeHUsl. B 4acTHOCTH, B OONAcCTh HACTOSIIEro H300pETEeHHs] BKJIIOYEHBI yKa3aHHbBIE
«HecyllMe BMaguHy» U «Hecymue BbICTym» noMeHel CH2-CH3, koTopele AOMONTHUTEIBHO
conepxkat M252Y/S254T/T256E.
[00278] IIpenmoytuTensHO TiEepBasi MOJUINENTHIHAS LEMb OyIeT CONEP:KaTh «HECYLIYIO
BBICTYI» mocnenoBarenbHocTh CH2-CH3, nampumep, npencrtasienHyro B SEQ ID NO: 6.
OnHaxko, xak Oyzner oTMedeHo, «Hecymui Bnaauny» nomeH CH2-CH3 (aanmpumep, SEQ ID NO:
7) MoxeT ObITh HCIOJB30BAH B MEPBOW MOJHUMENTHIAHOW LEMH, U B 3TOM CJIy4ae «HECYIUi
BoicTy» nomedn CH2-CH3 (manpumep, SEQ ID NO: 6) moxxeT ObITh HCIIOJIB30BAaH BO BTOPOM
MOJIMMIENTUAHON [Eenm:  MOJIEKYJNIbI, coiepskameit oOmacte Fc, cormacHo Hacrosiemy
n300peTeHNI0, CoAepIKallel 1B€ MOJUIENTHAHbIC e (UIH B TPETheH MOJUMENTHAHON Lenu
MOJIEKYJIBI, conepskamel obmacte Fc, comepskamedl TpH, YeThIpe WM MSATh MOJHIETITHIHBIX
Heneii).
[00279] Kax monpoOHOo omucaHo Beille, B 00JaCTh HACTOSIIETO M300pETeHHs BKIFOYECHBI
MOJIEKYJIbI, coaep:xkamue odnacte Fc (Hampumep, aHTHTeNlAa U AUaTeNia, COAep Kaique oOJNacTh
Fc), conepxxamme nomensl CH2 u CH3 nukoro tuna wimm coxepskamue nomersl CH2 u CH3 ¢

KOM6I/IHaLII/I$IMI/I 3aM€CH, OIMMCaAHHBIMH BBIIIIE. HpI/IMepHaﬂ AMHWHOKUCJIOTHAA NOCJICA0OBATCIIBHOCTD
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nomena CH2-CH3 IgGl, Bxmouaromass Takue BapUAHTBL, MPEACTABISIET  COOOM
MOCJIEAOBATEIbHOCTD, puBeneHHy0 Hinke (SEQ ID NO: 260):
APEX1X>GGPSV FLFPPKPKDT LX3IXuRXsPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLXsCX;VK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLXgSKL TVDKSRWQQG NVESCSVMHE
ATHXoX10YTQKS LSLSPGXi1
B KOTOPOU:
(a) X1 u X oba mpencraBisiroT codoit L (mukmii Thm) uiam ob0a MpencTaBiSIIOT coOoi A
(ymenbieHHoe cBsizbiBaHue ¢ FcyR);
(b)  Xs, X4 u Xs, coorBercTBeHHO, npeacTaBisitoT coboii M, S u T (muxuiit Tunm) umu Y, Tu E
(YyBenUYEeHHBIH epHoA MOJYBbIBEIEHS),
() X6, X7 1 X8, COOTBETCTBEHHO, npeAcTaBysitoT coboii T, L u Y (mukuii Tun) wu W, Lu 'Y
(BeIcTYM), Miu S, A u V (Bnaguxa),
(d) Xo 1 X0, COOTBETCTBEHHO, MPeACTaBISIFOT co00i N v H (quKuit THIT) UM MPEeaCTaBISIOT
coboii N u R (orcyrcTByet cBsizbiBanue ¢ Oenkom A), wiu A u K (OTCyTCTByeT CBs3bIBAHHUE C
OenkoM A); u
(e) X11 npencrasinsier codoit K wu oTcyTcTBYeT.
[00280] CoryacHO ApyruM BapHaHTaM peaju3alii B OOJIACTh HACTOSINEro M300peTeHus
BKJIFOUeHbI PD-1-cBsi3biBaronne MoJiekydbsl, copepkamue nomensl CH2 w/umn CH3, xotopeie
ObLT  MOIU(UIIMPOBAHBI, YTOOBI CHOCOOCTBOBATH TIETEPONAUMEPHU3ALMU IO CPABHEHUIO C
rOMOJMMEPU3aLMel, C HCIOJb30BAHUEM MYyTAallMii, M3BECTHBIX B ITAHHOW OOJACTH TEXHHKH,
TakuxX Kak Te, kotopbie packpbiTel B PCT mybmukammsx WO 2007/110205; WO 2011/143545;
WO 2012/058768; WO 2013/06867, BCe W3 KOTOPBIX IMOJHOCTHE) BKJIFOYEHBI B HACTOSIIYIO
3asiBKY MOCPENCTBOM CCBLIKH.
VIII Bucneunduyecknie cBsaszbiBamomue MoJiexyansl PD-1xLAG-3
[00281] CormacHo  HacrosiieMy  W300pETEHHI0 B YAaCTHOCTH  MPEIJIOKEHBI
oucnernmduueckpie cpsi3bBaromne MoJekyinsl PD-1xLAG-3 (Hanpumep, Oucnenudpuyuecksie
aHTHTeNna, Oucnenuduyeckple nUaTena W T.J.), COAEPIKAIlHUe STHUTOTCBA3BIBAIOIINAN (parMeHT
antutena k PD-1 u npegnoururensHO OAHO U3 HOBBIX aHTUTen K PD-1 uyenosexa,
NPEIJIOKEHHBIX B HACTOSIIIEM JOKYMEHTE, W SMUTOICBS3bIBAIOI NN (pparMeHT anTutena Kk LAG-
3 4enoBeka, MPEANOYTHTENLHO OJHO M3 HOBBIX aHTHTEN K LAG-3 uenoBeka, MpenoKeHHbIX B
HacrosimeM nokyMeHTte. IIpeanoururenpHble Oucnennpuieckble CBA3bIBAIOIIIE MOJIeKyIbl PD-
IXLAG-3 cornmacHO HacTosileMy H300pPETEHHIO COAEPKAT SMHUTOICBS3BIBAIOLINE (PPArMEHTHI

AHTUTECJI, KOTOPLIC IMO3BOJIAIOT MM CKOOPAWHHUPOBAHO CBA3BIBATHCA C ABYMS pPa3JIMYHbIMU
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snutonamu: snutonoM PD-1 u smutomom LAG-3 Tak, 4toObl ocnabuth WHTHOUTOPHYIO
aKTUBHOCTb YKa3aHHBIX MOJIEKYJ. B Hacrosimeil 3asBke Takoe ocnabiieHne OTHOCHTCS K
YMEHBIIEHUI0O MO MeHbllell mepe Ha 20%, yMeHblIeHHIO O MeHbluel Mmepe Ha 50%,
YMEHBIIEHUI0O N0 MeHbllell Mepe Ha 80% wunu yMmeHblIeHMIO MO MeHblned mepe Ha 90%
aerekTupyeMon nHruobutopHor aktuBHOCTH PD-1 n/umn LAG-3, nim K MOJHOMY yCTPaHEHUIO
AeTekTupyeMol HHruouTopHoit akruBHocTd PD-1 n/umn LAG-3. BeiOop 3MUTONCBA3BIBAIOIINX
¢parmentoB (Hanpumep, nomeHoB VL u VH) anturena x PD-1 yenoseka u anturena k LAG-3

KOOPAUHHUPYETCA  TakK 910 NOJIMMNICIITUAHBIC  LICIIH, KOTOpPbBIC O6p213y}0T YKa3aHHbIC

>
oucnernuduuecksie cBsi3biBaromue Moiekynbl PD-1xLAG-3, coeaunsoTes ¢ oOpa3oBaHueM IO
MeHbIIeH Mepe OAHOTO (PYHKIMOHAJIBHOTO aHTHIEHCBSI3BIBAIOLIETO CaiiTa, KOTOPBIN SIBISETCA
crieun(UIHBIM B OTHOLIEHUH nepBoro antureHa (T. €., PD-1 wm LAG-3), u no mMeHbiueii Mepe
OJTHOTO (PYHKIIMOHAJIBHOTO aHTUI'€HCBS3BIBAIOIIETO CaiiTa, KOTOPBIHN SIBJIAETCS CIELU(pUUHBIM B
oTHomeHnn Broporo aHtureHa (t.e., PD-1 wiu LAG-3, B 3aBUCUMOCTH OT UAEHTUYHOCTHU
NEPBOTO AHTUTEHA).

[00282] CornacHo KOHKPETHOMY BapHaHTy peaJM3allid HACTOSIIEro H300peTeHus
oucnernuduueckast cesizpiBaromasi mojiekyna PD-1xLAG-3 cornacHo HacTosiemy H300peTeHHIO
npeacTasisier coOol OucnenupuuecKoe aHTUTENO, KOTOPOe MPENNOUTHTEIbHO CONEPIKUT JIBE,
TPH, YEThIPE WU MATh MOJUNENTUAHBIX LieNel, ONMMCAHHBIX B HACTOALIEM JOKyMeHTe. B npyrom
KOHKPETHOM BapHaHTe peanusanuu Oucnenuduueckas csisbiBaromas mojekyna PD-1xLAG-3
COTJIAaCHO HACTOSIIIIEMY H300pPETEHHIO TPEACTaBNIsIeT Co0oi Oucnenuduueckoe aHTHUTENO,
KOTOpOE MPEANOYTHTEIBHO COAEPIKHUT B, TPU JIH YEThIpE MOJUNENTUAHbIE LIEMH, ONMCAHHbIE
B HaCTOsIeM JAoKyMmMeHTe (cm., Hampumep, WO 2007/024715, WO02007/110205; WO
2009/080251; WO 2009/080254; WO 2009/089004; WO 2011/069104; WO 2011/117329; WO
2011/131746; WO 2011/133886; WO 2011/143545; WO 2012/023053; WO 2013/060867, Bce
U3 KOTOPBIX MOJHOCTBIO BKJIFOYEHBI B HACTOSIIYIO 3a5IBKY TIOCPEACTBOM CCHUIKH).

A AnTutena k LAG-3 yesioBeka

[00283] [IpuMepHBIe aHTHTENA, KOTOPbIE SIBISIIOTCS UMMYyHOcnermpuaabive it LAG-3
YeJIOBeKa, TIPUBEACHBI HIDKE. J[OTIOTHUTENbHBIE JKeNaTeIbHbIE AaHTUTEA MOTYT OBITh TIOJYYEHBI
IyTEM BBIJENIEHUs] THOPUAOM, CEKPETHUPYIOIIUX AHTUTENA, BBIABIEHHBIX C HCIOJIb30BAHHEM
LAG-3 wmu ero nentunHoro parmMeHTa, Wi MyTeM CKPUHHHra OMOIHMOTEK PEeKOMOMHAHTHBIX
aHTHUTEN Ui onpeneneHus cessbiBaHus ¢ LAG-3 wimm ero nmentupabiM pparmentom. LAG-3
yenoBeka (BKJIOYAs CHTHAIBHYIO IOCIENOBATENBHOCTh, COCTOSIIYI0 U3 28 OCTaTKOB
AMHUHOKHUCIIOT (BBIACTICHA MOAYEPKUBAHUEM), U 3penblii Oenok, cocrosmuil u3 497 oCTaTkoB
AMHHOKHCIIOT) COJIEPKUT aMHUHOKHCIIOTHYIO MOCJIENOBAaTEIbHOCTh, MpuBeneHHy Hiwke (SEQ

ID NO: 38):
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1

MWEAQFLGLL

FLOPLWVAPV

KPLOPGAEVP

ODLSLLRRAG
VLSVGPGGLR
VHLRDRALSC
HWEFRNRGOGR
VSIMYNLTVL
PGGGPDLLVT
ITVTPKSFEGS
QEAQLLSQPW
LLFLILGVLS
ELEQEPEPEP

VTWQHQOPDSG
SGRLPLOPRV
RLRLRLGQAS
VPVRESPHHH
GLEPPTPLTV
GDNGDFTLRL
PGSLGKLLCE
QCOLYQGERL
LLLLVTGAFG
EPEPEPEPEP

PPAAAPGHPL
QLDERGROQRG
MTASPPGSLR
LAESFLFLPQ
YAGAGSRVGL
EDVSQAQAGT
VTPVSGQERF
LGAAVYFTEL
FHLWRRQWRP
EPEQL

MounoxkaoHaabHOe anTuTEe 10 K LAG-3 A

VVWAQEGAPA
APGPHPAAPS
DFSLWLRPAR
ASDWVILNCS
VSPMDSGPWG
PCRLPAGVGT
YTCHIHLOQEQ
VWSSLDTPSQ
SSPGAQRSGR
RREFSALEQGI

QLPCSPTIPL
SWGPRPRRYT
RADAGEYRAA
FSRPDRPASY
CILTYRDGEN
RSFLTAKWTP
QLNATVTLAT
RSFSGPWLEA
APGALPAGHL
HPPOAQSKIE

[00284] LAG-3 Medarex/BMS),

obo3HaueHHoe B HactosimeM nokymente «KMAT k LAG-3 A», u ero BapuaHThl ObLIH ONHCAHBI

AHTUTENIO K yenoBeka, BMS-986016 (25F7;
(cm., Hampumep, WO 2014/008218). AMHHOKHCIOTHAsI IMOCJIEAOBATEIBHOCTh BapUaOeNbHOrO
nomeHa Tspkenoil nenu MAT k LAG-3 A conepkUT aMHHOKHCIIOTHYIO IOCJIEA0BATENbHOCTD,
npuseneHnyo Hke (SEQ ID NO: 39) (CDR BblieneHbl HOAYEPKUBAHUEM):

QVOLOOWGAG LLKPSETLSL TCAVYGGSFS DYYWNWIRQP PGKGLEWIGE

INHNGNTNSN PSLKSRVTLS LDTSKNQFEFSL KLRSVTAADT AVYYCAFGYS

DYEYNWFDPW GQGTLVTVSS
[00285] AMUHOKHUCJIOTHAsI TIOCJENOBATEIbHOCTh BapHaOEIbHOTO JOMEHA JIEMKOHW Lienu
MAT x LAG-3 A conep:KUT aMUHOKHCIIOTHYEO TIOCIIEI0BATEIbHOCTD, puBeneHHYIO Hike (SEQ
ID NO: 40) (CDR BbIzeneHbl NOJYEPKUBAHHEM )

EIVLTQSPAT LSLSPGERAT LSCRASQSIS SYLAWYQQKP GOAPRLLIYD

ASNRATGIPA RESGSGSGTD FTLTISSLEP EDFAVYYCQQ RSNWPLTEGOQ
GTNLEIK
[00286] HenaBro ObuM MAEHTUPHUIMPOBAHBI AOMOJHHUTENbHBIE MBIIIUHBIE AHTUTENA K
LAG-3 genoseka, obyafaroiye YHUKAIbHBIMA XapaKTEPUCTUKAMHE CBSI3bIBAHUS (CM. 3asIBKY Ha
nareHT CIIIA Ne62/172277). IlpeanoyrurenbHbie Oucnennuyeckbie CBSI3bIBAIOLINE MOJIEKYIIbI
PD-1xLAG-3 conepxkar

¢parmentsl antuTena Kk LAG-3, MAT k LAG-3 1 wimm MAT k LAG-3 6, KOTOpbIE CBSI3bIBAIOTCS

COTJIACHO  HACTOSIIEMY  H300pETEeHHI0 SMUTOMNCBA3BIBAKOLINE
C HOBBIM 3ITUTONIOM U HE KOHKypupyioT ¢ BMS-986016 3a cesseiBanne ¢ LAG-3. OcobeHHO
NPEANOYTUTENBHBIMU SIBJIIIOTCSL OHCrieruduueckbie cBsi3biBaromue Mosekyisl PD-1xLAG-3

COTJIACHO HACTOSIIIEMY HM300pETeHHIO, KOTOpBIE COIEpXKAaT T'yMaHM3MPOBaHHbIE nOoMeHbl VH

u/uma VL MAT k LAG-3 1 wiu MAT k LAG-3 6.
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2 MAT k LAG-31
[00287] AmuHOKHUCIIOTHAs nocnenosarenbHocTh jomMeHa VH MAT k LAG-3 1 (SEQ ID
NO: 41) npencrasnena ke (octatku CDRy BeieieHbl moguepKUBaHUEM ).
QIQLVOSGPE LKKPGETVKI SCKASGYTFR NYGMNWVKQA PGKVLEKWMGW
INTYTGESTY ADDFEGRFAF SLGTSASTAY LQINILKNED TATYFCARES

LYDYYSMDYW GOGTSVTIVSS

CDRul MAT x LAG-3 1 (SEQ ID NO: 42): RNYGMN
CDRu2 MAT x LAG-3 1 (SEQ ID NO43): WINTYTGESTYADDFEG
CDRu3 MAT xk LAG-3 1 (SEQ ID NO: 44): ESLYDYYSMDY
[00288] AmuHOKHUCIIOTHas nocnenoBatenbHocTh foMeHa VL MAT x LAG-3 1 (SEQ ID

NO: 45) npencrasnena Huxke (ocratku CDRL BbIieneHbl Mog4epKUBaHUEM):

DVVVTQTPLT LSVTIGQPAS ISCKSSQSLL HSDGKTYLNW LLORPGQSPE

RLIYLVSELD SGVPDRFTGS GSGTDFTLKI SRVEAEDLGV YYCWQGTHFP
YTFGGGTKLE IK

CDRL1 MAT x LAG-3 1 (SEQ ID NO: 46): KSSQSLLHSDGKTYLN

CDRL2 MAT x LAG-3 1 (SEQ ID NO: 47): LVSELDS

CDR13 MAT x LAG-3 1 (SEQ ID NO: 48): WQGTHFPYT
[00289] JlBa npumepHbIX ryMaHusupoBaHHbIx nomeHa VH MAT k LAG-31,
obo3HaueHHbIX B HactosimeM nokymeHte «VHI MAT k 4LAG-3 1» u «MAT k uLAG-3 1
VH2», u yetrpipe npumepHbIX rymaHusnpoBaHHbix nomeHa VL MAT k LAG-3 1 «VL1 MAT «
4yLAG-3 1», «VL2 MAT x uLAG-3 1», «VL3 MAT k uLAG-3 1» u «VL4 MAT x uLAG-3 1»,
npuBeneHbl Hiwke. JIF0OOH U3 TyMaHU3UPOBAHHBIX JOMEHOB VL MOKeT OBbITh CrapeH ¢ JHObIM
U3 TYMaHU3UPOBaHHBIX JOMeHOB VH, uroObl monyunts LAG-3-CBSI3BIBAIOLINI JTOMEH.
CooTBeTcTBEHHO, MI0O00E aHTUTENO, COAepIKallee OAMH U3 T'YMAaHU3MPOBAHHBIX JTOMEHOB VL,
CHIapeHHbIN ¢ T'yMaHU3UPOBAaHHBIM AoMeHOM VH, B oOmem HaszpiBaeTcs «MAT k uLAG-3 1», u
KOHKpETHbIE KOMOWHAIIMM T'YMaHU3HPOBAHHBIX JA0MeHOB VH/VL ymoMHHAIOTCS MOCPENCTBOM
CCBUIKM Ha ompeneneHHsle aomeHsl VH/VL, Hanpumep, TIyMaHM3HPOBAHHOE AaHTHUTEIIO,
copepxamiee VHI MAT x uLAG-3 1 u VL2 MAT k uLAG-3 1, B uactHoCTH Ha3biBaeTcst «KMAT
K 4LAG-3 1 (1.2)».
[00290] AMUHOKHCIIOTHAs nociieqoBareabHocTh noMena VH us VH1 MAT k uLAG-3 1
(SEQ ID NO: 49) npencrasnena Huwke (octatku CDRy BbIIETIEHBI TOAYEPKUBAHUEM ):

QVOLVQSGAE VKKPGASVKV SCKASGYTFT NYGMNWVROA PGQGLEWMGW

INTYTGESTY ADDFEGREVE SMDTSASTAY LOISSLKAED TAVYYCARES

LYDYYSMDYW GOGTTVTVSS
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[00291] AMMHOKHCIIOTHAsT nociieqoBareabHocTh goMeHa VH u3z VH2 MAT k uLAG-3 1

(SEQ ID NO: 50) npencrasnena Hwke (ocratku CDRy BbII€I€HBI TOTYEPKUBAHUEM):
QVQLVOSGAE VEKKPGASVKV SCKASGYTEFT NYGMNWVRQA PGQGLEWMGW
INTYTGESTY ADDFEGREFVE SMDTSASTAY LQISSLKAED TAVYFCARES

LYDYYSMDYW GQGTTVTVSS
[00292] AMUHOKHCIIOTHAsT nociienoBarebHOCTh goMeHa VL u3 VL1 MAT k uLAG-3 1

(SEQ ID NO: 51) npencrasnena Hiwke (ocratku CDRL BbIeI€HbI MOAYEPKUBAHUEM):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLOKPGQSPE

RLIYLVSELD SGVPDRFESGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP
YTEGGGTKVE IK
[00293] AMMHOKHUCJIOTHas nocienoBarenbHocTh nomeHa VL u3 VL2 MAT k uLAG-3 1
(SEQ ID NO: 52) npencrasiena Hiwke (ocratku CDRL BblieIeHbI MOAYEPKUBAHUEM):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLORPGQSPE

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP
YTFGGGTKVE IK
[00294] AMUHOKHUCIIOTHAs nocnenoBaTenbHocTh AoMeHa VL u3 VL3 MAT k uLAG-3 1
(SEQ ID NO: 53) npencrasiena Huwke (ocratku CDRL BbieIeHbI MOAYEPKUBAHUEM):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLOKPGQPPE

RLIYLVSELD SGVPDRFEFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP
YTFGGGTKVE IK
[00295] AMMHOKHCIIOTHAsI nocyienoBaresibHOCTh qoMeHa VL w3z VL4 MAT k uLAG-3 1

(SEQ ID NO: 54) npencrasiena Hwke (ocratku CDRL BbeIeHbI MOAYEPKUBAHUEM):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLQOKPGQPPE

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP
YTFGGGTKVE IK
[00296] CDRL1 pomena VL u3z VL4 MAT x ulLAG-3 1 conmepkuT 3amMeHy TJIHIIMHA
OCTaTKOM ajaHuHa U COZIEPKUT AMUHOKHUCJIOTHYIO MOCJIEIOBATENbHOCTD
KSSQSLLHSDAKTYLN (SEQ ID NO: 55), 3aMeHeHHbI! allaHuH BbIJEIEH NOJYEPKUBAHUEM.
CornacHO HacTosieMy HM300pPETEHUIO MPENyCMOTPEHO, YTO AHAJIOTHYHAS 3aMEHAa MOXET OBbIThb
BKJIIOUEHA B JTI000H 13 onucaHHbIX Bhime fomMeHoB CDRr1 MAT k LAG-3 1.
3 MAT k LAG-3 6
[00297] AMUHOKHUCJIOTHAs mocnenoBarenbHocTh foMeHa VH MAT k LAG-3 6 (SEQ ID
NO: 56) npencrasnena Huxe (octatku CDRy BeIeneHbl NOIUEPKHUBAHUEM):
EVLLOOSGPE LVKPGASVKI PCKASGYTET DYNMDWVKQS HGESLEWIGD
INPDNGVTIY NQKFEGKATL TVDKSSSTAY MELRSLTSED TAVYYCAREA
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DYFYFDYWGQ GTTLTVSS

CDRul MAT x LAG-3 6 (SEQ ID NO: 57): DYNMD
CDRu2 MAT x LAG-3 6 (SEQ ID NO: 58): DINPDNGVTIYNQKFEG
CDRu3 MAT x LAG-3 6 (SEQ ID NO: 59): EADYFYFDY
[00298] AmuHOKHUCIIOTHAs mocienoBaTenbHocTh foMeHa VL MAT x LAG-3 6 (SEQ ID

NO: 60) npencrasnena Huxke (ocratku CDRL BbIieneHbl MOJ4epKUBAHUEM):

DIVMTOSHRE MSTSVGDRVS ITCKASQDVS SVVAWYQOKP GOSPKLLIFES

ASYRYTGVPD RFTGSGSGTD FTFTISSVOA ADLAVYYCQQ HYSTPWTEGG
GTKLEIK

CDRL1 MAT x LAG-3 6 (SEQ ID NO: 61): KASQDVSSVVA

CDR12 MAT x LAG-3 6 (SEQ ID NO: 62): SASYRYT

CDRL3 MAT x LAG-3 6 (SEQ ID NO: 63): HYSTPWT
[00299] JlBa nmpumepHbIx rymaHusupoBaHHbIx aomeHa VH MAT x LAG-3 6,
o0o3HaueHHbIX B HacTosimeM qokyMeHTe kak « VH1 MAT k uLAG-3 6» u « VH2 MAT k uLAG-
3 6», u ;nBa mpuMepHBIX rymaHu3upoBaHHbIX noMeHa VL MAT x LAG-3 6, o60o3HaueHHBIX
«VL1 MAT x 4uLAG-3 I» u «VL2 MAT x 4LAG-3 1», npusenenb! Hwxe. JIoOoi wus3
I'YMaHM3UPOBAHHBIX JTOMEHOB VL Moker ObITh CmapeH ¢ J0ObIM M3 T'yMaHU3UPOBAHHBIX
nomerHoB VH, uroObl monyuuth LAG-3-cBsi3biBaromuii noMeH. COOTBETCTBEHHO, JHOOOE

AQHTUTENIO, COAepXKallee OAWH U3 T'yMAaHU3UPOBAHHBIX JOMEHOB VL, cnapeHHblii ¢

ryMaHH3UpPOBaHHBIM AoMeHOM VH, B oOmem HasbiBaercsi «MAT k uLAG-3 6», 1 KOHKpPETHBIE
KOMOMHAIIMM TYMAaHU3UPOBAHHBIX NOMEeHOB VH/VL ynoMHHAOTCS MOCPENCTBOM CCBUIKH Ha
onpeneneHHbie noMeHbl VH/VL, Hanmpumep, ryMaHHU3UpPOBAaHHOE aHTHTENO, comepxkamee VHI
MAT k uLAG-3 6 u VL2 MAT k 4uLAG-3 6, B yactHOcTH Ha3biBaercss «KMAT k uLAG-3 6
(1.2)».

[00300] AMUHOKHCIIOTHAs nociieqoBareabHocTh nomeHa VH us VH1 MAT k uLAG-3 6
(SEQ ID NO: 294) npencrasneHa Huwxke (octatku CDRy BeIIeneHsl HOAUEPKHBAHUEM )

QVOLVQSGAE VKKPGASVKV SCKASGYTFT DYNMDWVROA PGQGLEWMGD
INPDNGVTIY NQKFEGRVTM TTDTSTSTAY MELRSLRSDD TAVYYCAREA

DYFYFDYWGQ GTTLTVSS
[00301] AMMHOKHUCJIOTHas nocyenoBatenpHoCcTh qoMeHa VH 3 VH2 MAT k uLAG-3 6
(SEQ ID NO: 295) npencrasneHa Hmwxe (octatku CDRy BeIneneHsl NOAUEpKUBAHUEM )
EVOLVESGGG LVKPGGSLRL SCAASGETES DYNMDWVRQA PGKGLEWVSD
INPDNGVTIY NQKFEGRETI SRDNAKNSLY LOMNSLRAED TAVYYCAREA

DYFYFDYWGQ GTTLTVSS
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[00302] AMUHOKHCIIOTHAsT nociienoBaresibHOCTh qoMeHa VL u3 VL1 MAT k 1L AG-3 6
(SEQ ID NO: 296) npencrasnena mmwxke (octatku CDRL BbIneneHs noquepKUBaHUEM ):

DIQMTOSPSS LSASVGDRVT ITCRASQDVS SVVAWYQOKP GKAPKLLIYS

ASYRYTGVPS RFSGSGSGTD FTLTISSLQOP EDFATYYCQQ HYSTPWTEGG GTKLEIK
[00303] AMWHOKHUCJIOTHasI TocienoBaTenbHOCTh qomMeHa VL u3 VL2 MAT x uLAG-3 6

(SEQ ID NO: 297) npencrasneHa Huwxke (octatku CDRL BbIneneHs! noguepKuBaHUEM ):

DIVMTOSPSS LSASVGDRVT ITCRASQDVS SVVAWYQOKP GKAPKLLIYS

ASYRYTGVPD RFSGSGSGTD FTFTISSLQP EDIAVYYCQQ HYSTPWTFGG GTKLEIK
[00304] CDRLI1 nomena VL u3 VLI u VL2 MAT x uLAG-3 6 conep>xut 3ameHy JIM31HA
OCTATKOM AaMUHOKHCJIOTHI apTMHUHA, U CONEP)KUT AMUHOKHCIOTHYIO IIOCJIEA0BATENbHOCTD:
RASQDVSSVVA (SEQ ID NO: 298), 3aMeHEHHbI aprUHHMH BbIAEJEH MNOXYEPKMBAHUEM.
CornacHo HacroseMy H300pEeTeHUIO MPEAYCMOTPEHO, YTO AHAJOTMYHAS 3aMEHa MOXKET ObITh
BKJIFOUeHa B 1000i u3 nomenoB CDRr.1 MAT k LAG-3 6, onucaHHbBIX BBIIIE.

B IIpumepHble 4YeTbipexuenovyeyHble AHaTeNa, coaepxkamue odaactb Fc, umerommue
E/K-cnupans

[00305] bbun mOJTy4eHbI YeThlpe NMPUMEPHBIX OUCTIEIM(UYECKBIX UYeThIPEXLETOYEYHbIX
nuarena, coxaepxkammx obnacte Fc, PD-1xXLAG-3, umeromux JOMEHbI, CIOCOOCTBYHOIINE
obpazoBanuto rerepoaumepa, ¢ E/K-crmpansmu (o6o3HaueHHbie «DART A», «DART By,
«DART C» u «kDART I»). CTpykTypa yKa3aHHBIX auaTel, comep:kaumux obmacts Fc, mogpobOHo
OmHCaHa HIKe. YKa3zaHHble TUnuyHble nuatena PD-1xLAG-3 sSBisroTCS WILTIOCTPATUBHBIMU U
HUKOMM 00pa3oM He OrpaHUYHMBAIOT OOBbEM HACTOSILEro H300PETEHHS.

1 DART A

[00306] DART A npencrasnsier coboit Oucneruduyueckoe 4eThIpexuenoyeqyHoe AUATeNO,
conepskamee obnacte Fc, comepskainee nBa caiita CBSI3bIBAHUS, CIEUU(UIHBIX B OTHOIICHUU
PD-1, nBa caiita cBsi3biBaHUs, crienudpuvHbiXx B oTHomeHuun LAG-3, Bapuant obnactu Fc IgG4,
MOJU(UIIMPOBAHHBIA TaK, YTOOBI YBEJIMYUTDH MEPUOJ TOJYBBIBEIEHUS, W [IMCTEHHCOAEPIKAIINUE
JIOMEHBI, criocoOcTByomue obpasoanuio rereponumepa, ¢ E/K-criupanero. Ilepsas u Tperbs
noymnentuaasie nenu DART A conepskar, B Hanpasnernn ot N-koHna k C-koHuy: N-koHer,
noMeH VL MOHOKJIOHAJBbHOTO aHTHUTeNa, CcrmocoOHOoro cBsi3biBaThest ¢ LAG-3 (VLrags VL4
MAT x uLAG-31) (SEQ ID NO: 54); npoMeXyTOUHBIH JUHKEPHbIH mentux (JuHKep 1:
GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJBbHOTO aHTUTENA, CIIOCOOHOTO
csizbiBaThest ¢ PD-1 (VHpp.: VHI MAT x uPD-1 7) (SEQ ID NO: 147); nucrenHconepskamui
NPOMEKYTOUHBIH JIMHKEpHBIM mentun (mHKep 2. GGCGGG (SEQ ID NO: 19));
LIUCTENHCOAEPIKALINI JOMeH, crocoOcTByrommii oOpasoBanuio rereponumepa (E-crimpans)

(EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)); craOuan3upoBaHHYIO
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mapaupHyto obnacte IgG4 (SEQ ID NO: 13); Bapuant nomena CH2-CH3 IgG4, conep:xamimii
3amenbl M252Y/S254T/T256E wu numennsiii C-xonuesoro ocratka (SEQ ID NO: 259); u C-

KOHCL.

[00307]

ueneii DART A mpencrasisier coOoil BapuaHT mocienosareibHocTy, npuseaennoit 8 SEQ ID

NO: 267:
DIVMTQTPLS
RLIYLVSELD
YTFGGGTKVE
SYWMNWVRQA
MELSSLRSED
EKEVAALEKE
KPKDTLX2IX3R
FNSTYRVVSV
POVYTLPPSQ
PVLDSDGSFF

LSVTPGQPAS
SGVPDRESGS
IKGGGSGGGG
PGOGLEWIGV
TAVYYCAREH
VAALEKEVAA
X4PEVTCVVVD
LTVLHODWLN
EEMTKNQVSL
LYSRLTVDKS

ISCKSSQOSLL
GSGTDFTLKI
QVOLVOSGAE
IHPSDSETWL
YGTSPFAYWG
LEKESKYGPP
VSQEDPEVQF
GKEYKCKVSN
TCLVKGFEYPS
RWOEGNVESC

AMWHOKHCIOTHAS nocjaecaoBaTCJIbHOCTD HepBOﬁ u TpeTbeﬁ TIOJIUIICTITUAHBIX

HSDXH3KTYLNW LLOQKPGQPPE

SRVEAEDVGV YYCWQGTHEP

VKKPGASVKV SCKASGYSET

DOKFKDRVTI
QGTLVTVSSG
CPPCPAPEFL
NWYVDGVEVH
KGLPSSIEKT
DIAVEWESNG
SVMHEALHNH

TVDKSTSTAY
GCGGGEVAAC
GGPSVFLEFPP
NAKTKPREEQ
ISKAKGQPRE
QPENNYKTTP
YTOKSLSLSL

G
B koTopoii X1, X2, X3 u X4 BeIOpaHbl HE3aBUCUMO, U B KOTOpOI X1 mpeacTassier coboit A wiu
G; X, npeacraensier coboit Y wim M; X3 npencrapisier coboit T wimu S; u X4 mpeacrabiser
co6oit E umu T.
[00308] AMMHOKHUCJIOTHBIE TIOCJIEIOBATEIbHOCTH TEPBON M TPEThbed MOJMUIMENTUIHBIX
ueneii DART A npencraBisitoT ¢co0oii mociaenoBaTebHOCTh, npencrapieHHyo B SEQ ID NO:
267, B xotopoit X npencrasiysieT codoi A; X, nmpeacrasisier coboit Y; X3 npeacrasisier coboit
T; u X4 npencrasinsier codoii E.
[00309] Bropas u yerBepras nonunentunsbie nenu DART A coxepxar B HampaBlieHUU
or N-konma k C-xonmy: N-koHen, nomMeH VL MOHOKJIOHAJIBHOTO aHTUTENA, CIOCOOHOTO
cBszbiBaThest ¢ PD-1 (VLppy VL2 MAT k uPD-17) (SEQ ID NO: 153); npoMeKyTOUYHBbIH
muHKepHBIA nentua (muHKep 11 GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
aHTuTena, cnocobnoro cessbiBatbes ¢ LAG-3 (VHrags VHI MAT k uLAG-3 1) (SEQ ID NO:
49); nucTenHconepKAIU MPOMEKYTOUHBINA JTMHKepHBIN nenTun (iuHKep 2: GGCGGG (SEQ ID
NO: 15)), umucrenHCOnEpKaIIUil JOMEH, CrocoOCTByromul odpa3oBaHmuio rereponumepa (K-
crmpans) (KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24); u C-korer.
[00310] AMMHOKHUCJIOTHAsT TIOCJIEAOBATEIPHOCTh BTOPOH M YETBEPTOM TMOJHUMENTUIHBIX

neneiit DART A mpencrasinsier co0oii mocaenoBaTeIbHOCTD, npuBeaeHHyo Hiske (SEQ ID NO:

268):
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EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQKPGQPPKL
LIHAASNQGS GVPSRESGSG SGTDFTLTIS SLEPEDFAVY FCQQOSKEVPY
TEFGGGTKVEI KGGGSGGGGO VOQLVQOSGAEV KKPGASVKVS CKASGYTETN
YGMNWVROQAP GOGLEWMGWI NTYTGESTYA DDFEGREVES MDTSASTAYL
QISSLKAEDT AVYYCARESL YDYYSMDYWG QGTTVTVSSG GCGGGKVAAC
KEKVAALKEK VAALKEKVAA LKE
2 DART B
[00311] DART B upentnuno DART A, 3a HCK/IIOYEHHEM TOrO, 4YTO MEpBasi U TPEThbs
nosunentuanbie nenu DART B conepsxat nomen VL u3 VL3 MAT x uLAG-3 1 (SEQ ID NO:
53), koTopbIil compepkuT 3aMeHy aMMHOKUCIOTHI B CDRL1. CoOTBETCTBEHHO, NepBast U TPEThbs
noyunentuansle enu DART B coxep:xar B HampasieHuu oT N-koHna k C-koHiy: N-koHeL;
noMeH VL MOHOKJIOHAaJBHOrO aHTuTeNa, crnocodHoro cesizbiBaThest ¢ LAG-3 (VLrags VL3
MAT x uLAG-31) (SEQ ID NO: 53); npomMeXyTOUHBIH JUHKEpHBbIH mentun (JuHkep 1.
GGGSGGGG (SEQ ID NO: 14)); momen VH MOHOKIOHAJIBHOTO AaHTUTENA, CIOCOOHOTO
cesizbiBaThest ¢ PD-1 (VHpp.t VH1 MAT x 4PD-17) (SEQ ID NO: 147), npomesKyTOUYHBIH
JuHKepHbIA nenTtun (muHkep 2: GGCGGG (SEQ ID NO: 15)); uuctemHconepKaiuii JOMeH,
ciocobcTByromuii  oOpaszoBanmto  rerepogumepa  (E-cnmpanp) (EVAACEK-EVAALEK-
EVAALEK-EVAALEK (SEQ ID NO: 23)), cTaOuan3upoBaHHYIO MIApHUPHYK obnacte IgG4
(SEQ ID NO: 13);

2

M252Y/S254T/T256E wu nuinennsiii C-konnesoro ocratka (SEQ ID NO: 259); u C-koHer.

Bapuant gomeHa CH2-CH3 IgG4, copepxamuii 3aMeHbI

[00312] AMMHOKHUCJIOTHAsT TIOCJIEIOBATEIbHOCTh TEPBOM W TPEThEH TMOJUMENTHIHBIX
ueneiit DART B npexncrasnsier codoii mociaenoBatenbHOCTh, npuBeaeHny B SEQ ID NO: 267, B
koTopoit X1 mpencrasisier codoit G; X, npencrasisier coboit Y, X3 npencrasisier codoii T; u Xy
npencrasisier coboii E.

[00313] AMMHOKHUCJIOTHAsT TIOCJIEAOBATEIPHOCTh BTOPON M YETBEPTOUW TMOJUMENTUIHBIX
ueneiit DART B npencrasnsier codoii mocnenoarenbHOCTh, puBeneHHY0 B SEQ ID NO: 268.

3 DART C

[00314] DART C unentuuno DART B, 3a uckiroueHueM TOro, 4TO MepBas U TPEThbs
nonunentuansie nenu DART B conepxxar nomen CH2-CH3 1gG4 auxoro tuna, numieHHbi C-
koH1eBoro ocratka (SEQ ID NO: 4). CooTBETCTBEHHO, MEepBasi U TPEThs MOJUIENTHAHBIE ST
DART C copmepxxar B HanpasieHuu oOT N-xoHua k C-koHuy: N-kosen, nomeH VL
MOHOKJIOHAJIbHOTO aHTUTeNa, criocodHoro cesasbiBathbes ¢ LAG-3 (VLLags VL3 MAT k uLAG-
3 1) (SEQ ID NO: 53); npomMeKyTOUHBIH JUHKEpHbIH nentun (mHkep 1: GGGSGGGG (SEQ ID
NO: 14)); nomen VH MOHOKJIOHAJILHOTO aHTHTENa, crocoOHoro cesi3biBaThesi ¢ PD-1 (VHpp.1

VH1 MAT k 4PD-17) (SEQ ID NO: 147); npoMeXyTOUHBIH JIMHKEPHBIA MenTH (JHHKEp 2:
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GGCGGG (SEQ ID NO: 15)); uucremHCcOAep > aIuii JOMEH, CIOCOOCTBYIOIIHI 0Opa30BaHUIO
rerepoaumepa (E-crimpans) (EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23));
cradmnn3npoBaHHyro ImapHupHyo obmacte 1gG4 (SEQ ID NO: 13); nomen CH2-CH3 IgG4,
mumennbii C-xonneBoro ocratka (SEQ ID NO: 4); u C-xoner,
[00315] AMMHOKHUCJIOTHAsT TOCJIEOBATEIbHOCTh MEPBOM U TPEThEH MOJUMENTUIHBIX
ueneiit DART C npencrasnsier coboii nocienoBatenbHOCTb, npuBeaeHnyo B SEQ ID NO: 267, B
koTopoit Xi mpexncrasisier coboit G; X, mpencrasisier coboit M; X3 mpencrasisier coboii S; u
X4 mpencrasnser codoit T.
[00316] AMMHOKHUCJIOTHAsI TOCJIEAOBATEIbHOCTh BTOPON U YETBEPTOM MOJMIENTHIHBIX
ueneit DART C npencrasnsier co0oii mocienoBarenbHOCTh, TpuBeneHHy0 B SEQ ID NO: 268.
4 DARTI
[00317] DART 1 npexacrasisier coboii Oucrenuduueckoe 4eThipeXuenouevyHoe IuaTelo,
conepxainee obnactb Fc, comepskainee nBa caiiTa CBS3bIBaHUS, CHEUU(PUYHBIX B OTHOLICHUH
PD-1, nBa caiita cBsizbiBaHus, crieuduuHbix B oTHOIeHnHu LAG-3, Bapuant obnactu Fc IgG4,
MOJIU(UIMPOBAHHBINA TaK, YTOOBI YBEJIMYUTh MEPUOJ TOJNYBBIBENECHUS, U [IMCTEHHCOAEPIKAIINE
noMeHbl, criocobcTByromue odpasoBanuio rerepoxumepa, ¢ E/K-cnmpanero. IlepBast u TpeThst
nosmnentuanbie nenu DART I conepkar B HanpasneHuu oT N-koHuna k C-xoHuy: N-koHer,
noMeH VL MOHOKJIOHAIBHOTO aHTuTeNa, crocobHoro cesizbiBaThesi ¢ LAG-3 (VLrags VLI
MAT k uLAG-3 6) (SEQ ID NO: 296); npoMeKyTOUHBIH JHHKEepPHbIH mentun (imuHkep 1:
GGGSGGGG (SEQ ID NO: 14)); nmomeH VH MOHOKJIOHAJIBHOTO aHTUTENA, CIOCOOHOTO
csizbiBaThest ¢ PD-1 (VHpp.t VHI MAT x uPD-1 7) (SEQ ID NO: 147); nucrenHconepskamui
NPOMEKYTOUHBIM JIMHKEepHbIM mentun (mmHKep 2 GGCGGG (SEQ ID NO: 19));
UCTEUHCOAEP KAIIMIA JTOMEH, CIOCOOCTBYHOIIMI o00pazoBanuio rerepomumepa (E-crnmpasnp)
(EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)); craOuau3upOoBaHHYIO
mapaupHyro obnacte IgG4 (SEQ ID NO: 13); Bapuant nomena CH2-CH3 IgG4, conep:xauimii
3amenbl M252Y/S254T/T256E wu numennbiii C-xonuesoro ocratka (SEQ ID NO: 259); u C-
KOHell.
[00318] AMMHOKHUCJIOTHasI TIOCJIEIOBATENIbHOCTh TEPBOH W TPETbEM TMOJUIENTHIHBIX
neneii DART I npexncrasnsier codoit nocienoBaTenbHOCTh, npuBeaeHnyro Huxke (SEQ ID NO:
290):
DIQMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS
ASYRYTGVPS REFSGSGSGTD FTLTISSLQOP EDFATYYCQQ HYSTPWTEFGG
GTKLEIKGGG SGGGGQVQLV QSGAEVKKPG ASVKVSCKAS GYSEFTSYWMN
WVRQAPGQGL EWIGVIHPSD SETWLDQKFK DRVTITVDKS TSTAYMELSS
LRSEDTAVYY CAREHYGTSP FAYWGQGTLV TVSSGGCGGG EVAACEKEVA
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ALEKEVAALE
LYITREPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSEFFLYSRL

KEVAALEKES
CVVVDVSQED
QDWLNGKEYK
NOQVSLTCLVK
TVDKSRWQEG

KYGPPCPPCP
PEVQFNWYVD
CKVSNKGLPS
GEFYPSDIAVE
NVEFSCSVMHE

APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQPENN
ATLHNHYTQKS

FLFPPKPKDT
PREEQENSTY
GQPREPQVYT
YKTTPPVLDS
LSLSLG

[00319] Bropas u yersepras nonunentuassie nenu DART I conepsxaT B HanpaBieHUH OT

nomexr VL CIOCOOHOTrO

cBsasbiBaThes ¢ PD-1 (VLppa VL2 MAT k uPD-17) (SEQ ID NO: 153); npoMeXyTOUHbIH

N-konna k C-xoniy: N-koHer, MOHOKJIOHAJIbHOTO aHTHUTEIA,
muHKepHbIN nentun (muHKep 11 GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
aHturena, criocobHoro cessbiBatbes ¢ LAG-3 (VHrags VHI MAT k uLAG-3 6) (SEQ ID NO:
294); nucrenHCcoaep KALINI TPOMEXKYTOUHBIN JTMHKEPHBIN nentua (JmHkep 2: GGCGGG (SEQ ID
NO: 15)); uncrenHcozmepauiii JOMeH, CocoOCTByOLMA oOpa3oBaHmio rerepoaumepa (K-
criupaiip) (KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24); u C-koHer.
[00320] AMMHOKHUCJIOTHAsT MOCJIEA0BATENbHOCTh BTOPON M YETBEPTOM MOJUIMENTUIHBIX
ueneii DART I mpencrasnsier coboii mocnenoBaTeabHOCTh, npuseneHuy Hioke (SEQ ID NO:
291):
EIVLTQSPAT LSLSPGERAT

GVPSRESGSG

LSCRASESVD NYGMSFMNWE
SGTDFTLTIS SLEPEDFAVY

QOKPGOPPKL
LIHAASNQGS FCOQOSKEVPY
TEGGGTKVEI KGGGSGGGGQO

GOQGLEWMGDI

VOLVQSGAEV KKPGASVKVS CKASGYTFETD

YNMDWVRQAP NPDNGVTIYN QKFEGRVTMT TDTSTSTAYM

ELRSLRSDDT AVYYCAREAD YEFYEFDYWGQG TTLTVSSGGC GGGKVAACKE

KVAALKEKVA ALKEKVAALK E

C IIpumepHbie yeThbIpexuenoveyHble AUATENA, codep:kamue objaacTts Fc, nmeromue
aomennl CL/CH1

[00321] Beutn mosydeHbl YeThIpe MPUMEPHBIX OMCHeHU(UIECKBIX YEThIPEXLIETOUYEYHbBIX

nuarena, coxaepxkamux obnmacte Fc, PD-1xLAG-3, conepxammx pomenst CL/CHI, wu
obo3HaueHsl KDART D», «kDART E», «kDART J» u «kDART 1». CtpykTypa yKa3aHHBIX AHATEII,
comepxamux obnacte Fc, moapoOHO ommcaHa Huke. YKa3aHHble TpuMepHble nuatena PD-
IXLAG-3 ABISIOTCS WJUTIOCTPATHBHBIMH M HHKOMM 00pa3oM HE OrpaHUYHMBAT O0BEM
HACTOSIIIEro N300PETEHMSI.

1 DART D

[00322] DART D npencrasnsier coboit Oucnenuduyueckoe 4eThIpeXenoyeqyHoe AUATEO,
conepskamiee obnacte Fc, conmepskainee nBa caiita CBSI3bIBAHUS, CIEUU(UIHBIX B OTHOIICHUU
PD-1, nBa caiita cBsi3biBanusi, cnenuduunbix B otHomennn LAG-3, nomens CL/CHI1 u BapuaHT

obnmactu Fc IgG4, MomupuuupoBaHHBIH Tak, YTOObI YBEIMYUTb TNEPHOA IOJTYBBIBEICHHUS.
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IlepBas u Tperbst nonunentuansie nenu DART D copepxar B HanpaBiaeHuun oT N-koHua k C-
koHIy: N-koHell; foMeH VL MOHOKJIOHAJhHOTO aHTHUTENA, CIOCOOHOrO CBsi3bIBaThCS ¢ PD-1
(VLppa1 VL2 MAT x 4PD-17) (SEQ ID NO: 153); mpoMeKyTOUYHBIH JIMHKEPHBIA MENTHI
(muakep 1: GGGSGGGG (SEQ ID NO:
ciocobnoro cesi3pBatbess ¢ LAG-3 (VHrags VH1 MAT x 4uLAG-3 1) (SEQ ID NO: 49),

14)); nomer VH MOHOKJIOHAJBHOTO AaHTUTENA,

NPOMEKYTOUHBINA JIMHKEpHbIN nentua (mHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CHI1
IgG4 (SEQ ID NO: 254); crabunusupoBannyro mapHupHyto obdmacts IgG4 (SEQ ID NO: 13);
BapuanT nomena CH2-CH3 IgG4, conepskamuii 3amensl M252Y/S254T/T256E n mamennsbiit C-
koH1eBoro ocrarka (SEQ ID NO: 259); u C-konew.

[00323] AMMHOKHUCJIOTHAsT TOCJIENOBATEIbHOCTh MEPBOM U TPEThbeH MOJUMENTUIHBIX

neneiit DART D npencrasnsier coboii mocienoBaTebHOCTD, npuseaennyio Hike (SEQ ID NO:

269):

[00324]

EIVLTQSPAT
LITHAASNQGS
TFGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
PSVFPLAPCS
VLOSSGLYSL
CPPCPAPEFL
NWYVDGVEVH
KGLPSSIEKT
DIAVEWESNG
SVMHEALHNH

LSLSPGERAT
GVPSRFESGSG
KGGGSGGGGO
GOGLEWMGWI
AVYYCARESL
RSTSESTAAL
SSVVTVPSSS
GGPSVFLEPP
NAKTKPREEQ
ISKAKGQPRE
QPENNYKTTP
YTOKSLSLSL

LSCRASESVD
SGTDFTLTIS
VOLVQSGAEV
NTYTGESTYA
YDYYSMDYWG
GCLVKDYFPE
LGTKTYTCNV
KPKDTLYITR
FNSTYRVVSV
POVYTLPPSQ
PVLDSDGSFEF
G

NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGRFEVES
QGTTVTVSSL
PVTVSWNSGA
DHKPSNTKVD
EPEVTCVVVD
LTVLHQDWLN
EEMTKNQVSL
LYSRLTVDKS

QOKPGOPPKL
FCOOSKEVPY
CKASGYTEFTN
MDTSASTAYL
GGGSGASTKG
LTSGVHTFEFPA
KRVESKYGPP
VSQEDPEVQF
GKEYKCKVSN
TCLVKGFEFYPS
RWOEGNVESC

Bropas u yersepras nonunentunssie nenu DART D coxepskaT B HampaBieHUU

or N-koHma k C-xonmy: N-koner, nomMeH VL MOHOKJIOHAJIBHOTO AaHTUTENA, CIOCOOHOTO
csizbiBaThest ¢ LAG-3 (VLiags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); mpomeKyTOUHBIH
muHKepHBIA nentun (muHkep 11 GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHaJIBHOTO
a"TuTenNa, crnocobnoro cesasbBarecs ¢ PD-1 (VHpp VH1 MAT x uPD-1 7) (SEQ ID NO: 147);
NPOMEKYTOUHBIH JUHKepHBbIH nentun (nmuHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CL
kanma-uend (SEQ ID NO: 8); u C-xonerr.

[00325] AMMHOKHUCJIOTHAsT TIOCJIEAOBATEIBPHOCTh BTOPON M YETBEPTOUW MOJHUIMENTUIHBIX

neneiit DART D npencrasnsier coboii mocaenoBaTelbHOCTD, npuBeaeHHyo Hinke (SEQ ID NO:

270):
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2

DIVMTQTPLS
RLIYLVSELD
YTFGGGTKVE
SYWMNWVROA
MELSSLRSED
PSVFIFPPSD
VTEQDSKDST
DARTE

LSVTPGQPAS
SGVPDRESGS
IKGGGSGGGG
PGOGLEWIGV
TAVYYCAREH
EQLKSGTASV
YSLSSTLTLS

ISCKSSOSLL
GSGTDFTLKI
QVOLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
VCLLNNFEFYPR
KADYEKHKVY

HSDAKTYLNW
SRVEAEDVGV
VKKPGASVKV
DOKFKDRVTI
OGTLVTVSSL
EAKVOWKVDN
ACEVTHOGLS

LLOKPGQOPPE
YYCWQGTHEP
SCKASGYSET
TVDKSTSTAY
GGGSGRTVAA
ALQSGNSQES

SPVTKSEFNRG EC

[00326] DART E npencrasnsier coboli npyroe Oucnennupuyeckoe 4eThIpeXIernoyeaHoe
auareno, conepxaiee odmacte Fc, comepikamiee aBa caliTa CBSI3bIBAHHS, CIELU(UYHBIX B
orHomiennn PD-1, nBa caiita cBsi3biBaHus, crequduuablx B OoTHOmEeHUH LAG-3, nomeHsl
CL/CH1 wu Bapmant Fc IgG4, wmomuduuumpoBaHHBII Tak, 4YTOOBI YBEJNUYUTH MEPUO
noaysbiBenieHns. Caiitbl cBszbiBanust PD-1 u LAG-3 DART E pacnonoxkensl B oOpaTHOM
nopsake B cpasHeHnu ¢ DART D.

[00327] Ilepsas u Tperbsa nonunentuasblie nenu DART E conepxxat B HanpasieHuu oT N-
koHUa k C-xkoHiy: N-koHel, noMeH VL MOHOKJIOHaJIbHOTO aHTUTENA, CIIOCOOHOTO CBS3BIBATHCS
¢ LAG-3 (VLrags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); npoMeXyTOYHBII JIMHKEPHBIH
nentun (muHkep 1: GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJILHOTO aHTUTENA,
ciocobnoro cesseiBathcst ¢ PD-1 (VHpp.t VH1 MAT x uPD-17) (SEQ ID NO: 147);
NPOMEKYTOUHBIH JIMHKepHbIH nentua (muHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CHI1
IgG4 (SEQ ID NO: 254); crabunmsupoBannyro mapHuphyto obnacte IgG4 (SEQ ID NO: 13);
BapuanT nomena CH2-CH3 IgG4, conepskamuii 3amenbl M252Y/S254T/T256E u mumennsiii C-
koH1esoro ocrarka (SEQ ID NO: 259); u C-konew.

[00328] AMMHOKHUCJIOTHAsT TIOCJIEIOBATEIbHOCTh TMEPBOM W TPETbEH TMOJUIENTHIHBIX
ueneiit DART E npencrasnsier coboii mocienoBarebHOCTD, npuBeaeHny Hinke (SEQ ID NO:
271):

HSDAKTYLNW

DIVMTQTPLS
RLIYLVSELD
YTFGGGTKVE
SYWMNWVROA
MELSSLRSED
PSVFPLAPCS
VLOSSGLYSL
CPPCPAPEFL
NWYVDGVEVH

LSVTPGQPAS
SGVPDRESGS
IKGGGSGGGG
PGOGLEWIGV
TAVYYCAREH
RSTSESTAAL
SSVVIVPSSS
GGPSVELEPP
NAKTKPREEQ

ISCKSSOSLL
GSGTDFTLKI
QVOLVQSGAE
IHPSDSETWL
YGTSPFAYWG
GCLVKDYFPE
LGTKTYTCNV
KPKDTLYITR
FNSTYRVVSV

SRVEAEDVGV
VKKPGASVKV
DOKFKDRVTI
OGTLVTVSSL
PVTVSWNSGA
DHKPSNTKVD
EPEVTCVVVD
LTVLHQDWLN

LLOKPGQPPE
YYCWQGTHEP
SCKASGYSET
TVDKSTSTAY
GGGSGASTKG
LTSGVHTEFPA
KRVESKYGPP
VSQEDPEVQF
GKEYKCKVSN
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[00329]

KGLPSSIEKT ISKAKGQOPRE POQVYTLPPSQ EEMTKNQVSL TCLVKGEYPS

DIAVEWESNG QPENNYKTTP PVLDSDGSEFFEF LYSRLTVDKS RWQEGNVESC

SVMHEALHNH YTOKSLSLSL G

Bropas u uerBepras nonunentuassie nenu DART E coxepxat B HampasieHUU

or N-xonma k C-konmy: N-koHen, AoMeH VL MOHOKJIOHaJbHOIO aHTHUTENA, CIIOCOOHOTO
cBszbiBaThest ¢ PD-1 (VLppa VL2 MAT k uPD-17) (SEQ ID NO: 153); npoMeXyTOUHBIH
muHKepHBINd nentun (muHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
aHturena, crocobHoro cessbiBarbes ¢ LAG-3 (VHrags VHI MAT k uLAG-3 1) (SEQ ID NO:
49); mpoMeXyTOUHBIH JMHKepHbIHA nentun (JmHkep 2. LGGGSG (SEQ ID NO: 261)); nomen CL
kanmna-tenu (SEQ ID NO: 8); u C-xonerr.

[00330] AMMHOKHUCJIOTHAsT TOCJIEA0BATEIbHOCTh BTOPONM M YETBEPTOM MOJIMIETITUIHBIX

ueneit DART E mpexncrasnsier co0oii mocienoBarebHOCTb, npuBeneHHyto Hike (SEQ ID NO:

272):

EIVLTQSPAT
LTIHAASNQGS
TFGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
PSVFIFPPSD

LSLSPGERAT
GVPSRFESGSG
KGGGSGGGGQ
GOGLEWMGWI
AVYYCARESL
EQLKSGTASV

LSCRASESVD
SGTDFTLTIS
VOLVQSGAEV
NTYTGESTYA
YDYYSMDYWG
VCLLNNFYPR

NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGRFEVES
OGTTVTVSSL
EAKVQWKVDN

QOKPGOPPKL
FCOOSKEVPY
CKASGYTEFTN
MDTSASTAYL
GGGSGRTVAA
ALQSGNSQES

VTEQDSKDST SPVTKSEFNRG EC
3 DARTJ

[00331]

YSLSSTLTLS KADYEKHKVY ACEVTHQGLS
DART J npencrasnsier coboit Oucnenupuyeckoe 4eThbIpexiuenoyevyHoe AUaTero,
conmepskamee obnacte Fc, comepskainee nBa caiiTa CBSI3bIBAHUS, CIEUU(UIHBIX B OTHOIICHUU
PD-1, nBa caiita cBsi3biBaHusi, cnenuduunbix B otHoennn LAG-3, nomenst CL/CHI1 u BapuaHT
Fc IgG4, momuduumpoBaHHBIN Tak, 4TOOBI YBEJIUYUTH MEPHUOJ TMOJyBbIBeneHHs. llepBas u
Tpetbs nonunentuansie nenu DART J conepskat B HanpaBineHun oT N-koHua k C-koHiy: N-
KOHeI[, ToMeH VL MOHOKJIOHaJpHOTO aHTHTeNa, crocoOHOro cBsizbiBaThCs ¢ LAG-3 (VLLags
VL1 MAT x uLAG-3 6) (SEQ ID NO: 296); npoMeXyTO4HbII JTHHKePHbIA nenTua (iuHkep 1:
GGGSGGGG (SEQ ID NO:
ceszbiBaThest ¢ PD-1 (VHpp.t VH1 MAT x 4PD-17) (SEQ ID NO: 147), npomMeXyTOUHBIN

JuHKepHBIA nentun (JuHKep 2: LGGGSG (SEQ ID NO: 261)); nomen CH1 IgG4 (SEQ ID NO:

14)); momen VH MOHOKJIOHAJIBHOTO AaHTUTENA, CIIOCOOHOTO

254); crabunmsupoBaHHyO ImapHupHYK obmacte IgG4 (SEQ ID NO: 13); BapuaHT AOMeHa
CH2-CH3 1IgG4, conepsxammuii 3amenbl M252Y/S254T/T256E w numenHsiii C-KOHILIEBOTO
ocratka (SEQ ID NO: 259); u C-xoner.
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[00332]

AMMHOKHUCJIOTHasT TIOCJIEIOBATEIbHOCTh TMEPBOM U TPETbEM TMOJUMENTHIHBIX

ueneiit DART J npencrasnsier coboii mocnenoBaTelbHOCTh, npuBeaeHHy0 Hinke (SEQ ID NO:

292):

[00333]

N-konna k C-xoHny: N-koHel

DIOMTQSPSS
ASYRYTGVPS
GTKLE IKGGG
WVROAPGOGL
LRSEDTAVYY
LAPCSRSTSE
GLYSLSSVVT
APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQPENN
ALHNHYTQKS

LSASVGDRVT
RESGSGSGTD
SGGGGOVQLV
EWIGVIHPSD
CAREHYGTSP
STAALGCLVK
VPSSSLGTKT
FLEFPPKPKDT
PREEQFNSTY
GOPREPQVYT
YKTTPPVLDS
LSLSLG

ITCRASQDVS
FTLTISSLOP
OSGAEVKKPG
SETWLDOKFEK
FAYWGOQGTLV
DYFPEPVTVS
YTCNVDHKPS
LYITREPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSFFLYSRL

SVVAWYQQOKP
EDFATYYCQQ
ASVKVSCKAS
DRVTITVDKS
TVSSLGGGSG
WNSGALTSGV
NTKVDKRVES
CVVVDVSQED
ODWLNGKEYK
NQVSLTCLVK
TVDKSRWQEG

GKAPKLLIYS
HYSTPWTEGG
GYSEFTSYWMN
TSTAYMELSS
ASTKGPSVEP
HTFPAVLQSS
KYGPPCPPCP
PEVOEFNWYVD
CKVSNKGLPS
GEFYPSDIAVE
NVFSCSVMHE

moMeH VL MOHOKJIOHAJbHOIO aHTHUTENA,

Bropas u uersepras nomunentuanelie nenu DART J copep:xar B HanpaBiaeHUH OT

CIIOCOOHOTO

ceszbiBaThest ¢ PD-1 (VLppy VL2 MAT k 4yPD-17) (SEQ ID NO: 153); npoMeKyTOUYHbIH
auHKepHbId nentua (muHkep 1: GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJIBHOTO
aHturena, cnocobnoro cessbiBathesi ¢ LAG-3 (VHrags VHI MAT k uLAG-3 6) (SEQ ID NO:
294); mpoMeKyTOUHbIH JHHKepHBbIH nentun (uHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CL
kanma-uenu (SEQ ID NO: 8); u C-xoner.
[00334] AMMHOKHUCJIOTHAsT TIOCJIEAOBATEIPHOCTh BTOPOM M YETBEPTOHN MOJUIENTHIHBIX
ueneii DART J npencrasnsier coboii mocnenoBaTeibHOCTh, npuBeaeHHy Hwke (SEQ ID NO:
293):
EIVLTQSPAT LSLSPGERAT

LSCRASESVD NYGMSEFMNWE QQOKPGQPPKL

4

[00335]

LIHAASNQGS
TFGGGTKVETI
YNMDWVROQAP
ELRSLRSDDT
VFIFPPSDEQ
EQDSKDSTYS
DART 1

GVPSRESGSG
KGGGSGGGGO
GOGLEWMGDI
AVYYCAREAD
LKSGTASVVC
LSSTLTLSKA

SGTDFTLTIS
VOLVQSGAEV
NPDNGVTIYN
YEYEFDYWGOG
LLNNFYPREA
DYEKHKVYAC

SLEPEDFAVY
KKPGASVKVS
QKFEGRVTMT
TTLTVSSLGG
KVOWKVDNAL
EVTHQGLSSP

FCOOSKEVPY
CKASGYTEFETD
TDTSTSTAYM
GSGRTVAAPS
OSGNSQESVT
VTKSEFNRGEC

DART 1 mpencrasisier coboii Oucnenuduueckoe 4eThIpexIenouevyHoe AUATeNO,

conepskamee obnacte Fc, conmepskainee nBa caiita CBSI3bIBAHUS, CIEUU(UIHBIX B OTHOIICHUU
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PD-1, nBa caiita cBs3biBaHusi, crnenuduunaeix B oTHomeHun LAG-3, nmomensr CL/CHI, wu
BapuaHT obnactu Fc IgGl, moguduumposanubiii 1 cHwkeHus cesizbiBanus ¢ FcyR. Ilepsast u
Tpetbst nonunentuanble nenu DART 1 conepxxar B HampasneHuu oT N-koHna kK C-koHuy: N-
KOHeI[, JIoMeH VL MOHOKJIOHAJIbHOTO aHTHUTENa, CIoCcoOHOTO CBsi3biBaThCs ¢ PD-1 (VLpp.y VL
MAT x PD-1A) (SEQ ID NO: 65), npoMexyTOUHbIH JUHKEpHBIH mentun (JuHKep 1.
GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJBbHOTO aHTUTENA, CIIOCOOHOTO
csasbiBaThesd ¢ LAG-3 (VHLags VHI MAT x LAG-3 A) (SEQ ID NO: 39); npoMeKyTOUHbII
auHKepHBIN nentun (auHKep 2: LGGGSG (SEQ ID NO: 261)); nomen CH1 IgG1 (SEQ ID NO:
10); mapaupnyro obmacte IgGl (SEQ ID NO: 32); Bapmant nomena CH2-CH3 IgGl,
conepxauii 3amenbl L234A/L235A n mumenssii C-xonuesoro ocratka (SEQ ID NO: 5); u C-
KOHEIl.
[00336] AMUHOKHUCJIOTHAsI MOCJIEAOBATEIbHOCTD MEPBOM U TPETbEHl MOJUMENTHIHBIX
ueneii DART 1 mpencrasnsier cooii mocnenoBareabHOCTh, mpuBeaeHHyto Huwke (SEQ ID NO:
284):

LSLSPGERAT

[00337]

EIVLTQSPAT
ASNRATGIPA
GTNLEIKGGG
WVROAPGKGL
LRAEDTAVYY
STSGGTAALG
SVVTVPSSSL
AAGGPSVFELF
VHNAKTKPRE
KTISKAKGQP
NGOPENNYKT
NHYTQKSLSL

RESGSGSGTD
SGGGGQVQLV
EWVAVIWYDG
CATNDDYWGQ
CLVKDYFPEP
GTQTYICNVN
PPKPKDTLYTI
EQYNSTYRVV
REPQVYTLPP
TPPVLDSDGS
SPG

N-konuna k C-xoniy: N-koHer,

LSCRASQSIS
FTLTISSLEP
ESGGGVVQPG
SKRYYADSVK
GTLVTVSSLG
VTVSWNSGAL
HKPSNTKVDK
TREPEVTCVV
SVLTVLHQDW
SREEMTKNQV
FFLYSKLTVD

SYLAWYQOQKP
EDFAVYYCQQ
RSLRLDCKAS
GRFTISRDNS
GGSGASTKGP
TSGVHTFPAV
RVEPKSCDKT
VDVSHEDPEV
LNGKEYKCKV
SLTCLVKGEY
KSRWQOGNVE

GOAPRLLIYD
RSNWPLTEGQ
GITFSNSGMH
KNTLFLOMNS
SVFPLAPSSK
LOSSGLYSLS
HTCPPCPAPE
KFNWYVDGVE
SNKALPAPIE
PSDIAVEWES
SCSVMHEALH

Bropas u uersepras nonunentuansie nenu DART 1 conepkar B HanpaBJIeHUH OT

moMeH VL MOHOKJIOHAJbHOIO AaHTUTENA,

CIOCOOHOTO

ceszbiBaThest ¢ LAG-3 (VLrags VL MAT x LAG-3 A) (SEQ ID NO: 40); npoMeKyTOUYHBIH
muHKepHBIA nentun (muHkep 11 GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
anTuTena, cnocodnoro cessbBarecs ¢ PD-1 (VHep.t VH MAT x PD-1 A) (SEQ ID NO: 64);
NPOMEKYTOUHBIH JUHKepHBbIH nentun (nmmHKep 2: LGGGSG (SEQ ID NO: 261)); nomen CL
kanma-uend (SEQ ID NO: 8); u C-xoner.
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[00338] AMMHOKHUCJIOTHAsT TIOCJIEAOBATEIPHOCTh BTOPON M YETBEPTOM MOJUIMENTUIHBIX
ueneii DART 1 npexacrasnsier codoit mocienoBatenbHOCTh, puseneHHyo Hinke (SEQ ID NO:

285):

EIVLTQSPAT
ASNRATGIPA
GTKVEIKGGG
WIRQPPGKGL
TAADTAVYYC
IFPPSDEQLK
DSKDSTYSLS

LSLSPGERAT
RESGSGSGTD
SGGGGOVQLO
EWIGEINHNG
AFGYSDYEYN
SGTASVVCLL
STLTLSKADY

LSCRASQSVS
FTLTISSLEP
OWGAGLLKPS
NTNSNPSLKS
WEDPWGQGTL
NNEYPREAKV
EKHKVYACEV

SYLAWYQQKP
EDFAVYYCQQ
ETLSLTCAVY
RVTLSLDTSK
VTVSSLGGGS
QWKVDNALQS
THOGLSSPVT

GOAPRLLIYD
SSNWPRTFEFGQ
GGSESDYYWN
NQFSLKLRSV
GRTVAAPSVE
GNSQESVTEQ
KSEFNRGEC

D IIpumepHbIe nsATHLENOYEYHbIE AHATeEA, coAepxKamue o0aacTb Fc
[00339] Bbbutn mosyueHs! ABa MPUMEPHBIX OMCHEHU(PUUECKBIX MATHIETIOYEYHbIX JHATENa,

comepxamux obmacte Fc, PD-1xLAG-3, comepxkammx pomensi CL/CH1 u nmomess,
cnocoOcTByromre obpasoBanuto rerepoaumepos, ¢ E/K-criupanbto, u o6o3Hauensl KDART F» u
«DART Gy». Crpykrypa yKa3aHHBIX auatels, coxepxkamux obmacte Fc, mompoOHO ommcana
Huke. YkazanHble npumepHble auarena PD-1xLAG-3 sBisroTCS MIUTFOCTPAaTUBHBIMU M HUKOUM
00pa3oM He OrpaHIMYUBAIOT OOBEM HACTOSILIETO H300PETEHMS.

1 DART F

[00340] DART F mnpencrasisier coboii Oucrnenupuyeckoe MITHLENOUYEYHOE AHATENIO,
comepxainee obnactb Fc, comepskainee Tpu caiita CBSI3bIBaHMs, CHEUU(UYHBIX B OTHOLICHUH
PD-1, onun caliT cBsa3biBanus, crienupuynbiii B oTHomeHuu LAG-3, nomenst CL/CH1, BapuaHT
obiactu Fc IgG1, Hecymuii BBICTYI/BIaANHY, MOAU(DHUIIMPOBAHHBIN ISl CHUYKEHUS CBSI3bIBAHHSI
¢ FcyR m yBenmuueHus: nmepuoaa MOJYBBIBEICHHS, U JTOMEHBI, CIIOCOOCTBYIOLINE 0Opa30BaHUIO
rereponumepa, ¢ E/K-cnmpaneto. IlepBas momunentumnas uens DART F comepxkur B
HarpaBiieHud oT N-koHuna k C-xoHuy: N-koHer, moMeH VH MOHOKJIOHaJbHOTO AaHTHUTENA,
criocobnoro cessbBatecst ¢ PD-1 (VHpp.a VHI MAT k uPD-17) (SEQ ID NO: 147); nomen
CHI1 IgG1 (SEQ ID NO: 10); mapuupnyro obnacts [gG1 (SEQ ID NO: 32); Hecymumii BiaaiuHy
CH2-CH3 IgGl, coaep Kalun

L234A/L235A/M252Y/S254T/T256E/N434A/H435K u numennsiii C-xoHneBoro ocratka (SEQ

JIOMeEH 3aMEeHbI
ID NO: 260, B xotopoit X1 npencrasisier coboit A, Xo npencrasisier codoit A; X3 mpencraisier
coboit Y, X4 npencrasnsier coboit T, Xs npencrasisier codoit E, Xe npencrasnsier coboii S, X7
npencrasisier coboit A, Xz mpexacraeisier coboit V, Xo mpencrarmsier coboii A, Xio
npencrasisier coboit K u Xi1 oTcyrcrByer); u C-koHetl,

[00341]

AMMHOKHUCJIOTHAs TIOCJIEOBATENBbHOCTh NepBoil moymnentuanon nenu DART F

peacTaBisieT coO0H MOCIen0BaTEbHOCTS, MpuBeAeHHYI0 Hinke (SEQ ID NO: 273):
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QVOLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLYITREPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLVS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TKNQVSLSCA
KLTVDKSRWQ

SCKASGYSET
TVDKSTSTAY
STKGPSVEFPL
TFPAVLOSSG
SCDKTHTCPP
EDPEVKENWY
YKCKVSNKAL
VKGFYPSDIA
QGNVESCSVM

SYWMNWVROQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHAKYTQ

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLEFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG

[00342] Bropas u naras nonunentuansie nenu DART F conepxxar B HampaBiaeHUH OT N-
koHIa K C-koH1y: N-koHel; ToMeH VL MOHOKJIOHaJBbHOTO aHTUTENA, CIOCOOHOTO CBSI3bIBATHCS
¢ PD-1 (VLppa VL2 MAT k uPD-1 7) (SEQ ID NO: 153), nomen CL kanna-uenu (SEQ ID NO:
8) u C-xoHew.
[00343]
DART F nmpencrasnsieT coboii mocnenoBaTebHOCTb, mpuseneHHyo Hiwke (SEQ ID NO: 274):
LSLSPGERAT LSCRASESVD NYGMSEMNWE QQOKPGQPPKL
GVPSRFSGSG SGTDFTLTIS SLEPEDFAVY FCQQOSKEVPY

KRTVAAPSVEF IFPPSDEQLK SGTASVVCLL NNFYPREAKV

AMMHOKHUCJIOTHAs MOCAEA0BATENBHOCTh BTOPOU U MATOW MOJMIENTHUAHONW LIETH

EIVLTQSPAT
LTHAASNQGS
TFGGGTKVEI
OWKVDNALQS GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THQGLSSPVT

[00344]

KSEFNRGEC

Tperbsa nonunentunnas uenb DART F copepxut B HanpasineHnn ot N-KOHLA K
C-xoHny: N-koHel, nomeH VH MOHOKJIOHAJIBHOTO aHTHUTENA, CIIOCOOHOrO CBsi3bIBaThCsi ¢ PD-1
(VHpp.: VH1 MAT « 4yPD-17) (SEQ ID NO: 147); nomen CHI IgGl (SEQ ID NO: 10);
mapuupayro obnacte IgGl (SEQ ID NO: 32); mecymuii BoicTyn nomen CH2-CH3 IgGl,
conepskamuii 3amenbr L234A/1.235A/M252Y/S254T/T256E u numennsiii C-KOHIIEBOTO OCTaTKa
(SEQ ID NO: 260, B xotopoii X mpencrasisier coboit A, X, mpencrasisier cobdoit A, Xs
npezacrasisier codoit Y, X4 mpencrasinsier codoit T, Xs nmpencrasisier codoit E, X6 mpencrasmusier
coboit W, X5 npencrasnsier coboii L, Xg npencrasisier coboii Y, Xo npencrasiusier codoi H, Xio
npeacrasiasier coboi H wm  Xi1  OTCYTCTBYeT), NPOMEKYTOUHBIA JIMHKEPHBIA MENTHI
(GGGSGGGSGGG (SEQ ID NO: 262)); nomeH VL MOHOKIJIOHAJILHOTO aHTHTENA, CIOCOOHOTO
csizbiBaThest ¢ LAG-3 (VLiags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); npomMeKyTOUHBIH
muHKepHBIA nentun (muHkep 11 GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHaJIBHOTO
aHTuTeNa, crnocodnoro cesasbBatecs ¢ PD-1 (VHpp. VH1 MAT x uPD-1 7) (SEQ ID NO: 147);

LIUCTENHCOAEPKALTNI MPOMEXYTOYHBIN JTMHKEPHBIN nentun (uHKep 2: GGCGGG (SEQ ID NO:
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15))); momen, cmocoOcTByromuii obOpasoBanuto rereponumepa (E-crmpans) (EVAALEK-
EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 21)); u C-KkoHell.
[00345] AMMHOKHUCJIOTHAsI TIOCEA0BATENbHOCTh TpeThell nmonunentuaHoit nenu DART F

npeacTasisieT coO0H MOCIenoBaTebHOCT, MpuBeaAeHAYI0 HInke (SEQ ID NO: 275):

[00346]

QVQLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLYITREPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLYS
GSGGGSGGGD
LOKPGQPPER
YCWQGTHEPY
CKASGYSFTS
VDKSTSTAYM
CGGGEVAALE

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TKNQVSLWCL
KLTVDKSRWQ
IVMTQTPLSL
LIYLVSELDS
TFGGGTKVEI
YWMNWVRQAP
ELSSLRSEDT
KEVAALEKEV

SCKASGYSET
TVDKSTSTAY
STKGPSVEFPL
TFPAVLOSSG
SCDKTHTCPP
EDPEVKENWY
YKCKVSNKAL
VKGFYPSDIA
QGNVFEFSCSVM
SVTPGQPASI
GVPDRFSGSG
KGGGSGGGGO
GOGLEWIGVI
AVYYCAREHY
AALEKEVAAL

SYWMNWVROA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTOQ
SCKSSQSLLH
SGTDFTLKIS
VOLVQSGAEV
HPSDSETWLD
GTSPFAYWGQ
EK

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVEFLEFPPKPK
TKPREEQYNS
AKGOQPREPQV
NNYKTTPPVL
KSLSLSPGGG
SDAKTYLNWL
RVEAEDVGVY
KKPGASVKVS
QKFKDRVTIT
GTLVTVSSGG

Yersepras nonunentuanas nenb DART F conep:xut B HampasieHuu oT N-KOHLA

Kk C-xoHiy: N-koHelr, nomeH VL MOHOKJIOHAJIbHOT'O aHTUTENA, CIIOCOOHOTO CBsI3bIBaThCs ¢ PD-1
(VLpp.1 VL2 MAT x 4PD-17) (SEQ ID NO: 153); mpoMeKyTOUYHBINH JIMHKEPHbIA MENTHI
(muukep 1. GGGSGGGG (SEQ ID NO:
ciocobnoro cesi3pBatbess ¢ LAG-3 (VHrags VH1 MAT x 1uLAG-3 1) (SEQ ID NO: 49),

14)); nmomen VH MOHOKIOHAJBHOTO AaHTUTENA,

LIUCTENHCOAEP KALTII POMEXKYTOYHBIHN JTMHKEpHBIN nentun (uHkep 2: GGCGGG (SEQ ID NO:

15)); nomen, crnocoOcTByrommii obOpasoBanuto rerepoanmepa (K-crupams) (KVAALKE-

KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22))); u C-xoser,
[00347] AMMHOKHUCJIOTHasT TIOCJIEZIOBATEIbHOCTh UYETBEPTHIX IMOJUMENTUIHBIX —LIETICH
DART F npencrasinsier co0oii mocienoBaTebHOCTh, npuBeneHHyro Hke (SEQ ID NO: 276):
LSCRASESVD NYGMSEMNWE QQKPGQPPKL

EIVLTQSPAT LSLSPGERAT

LIHAASNQGS GVPSRESGSG SGTDETLTIS SLEPEDFAVY FCQOSKEVPY

TEFGGGTKVEI KGGGSGGGGO

GOGLEWMGWI

VOLVOSGAEV KKPGASVKVS CKASGYTETN

YGMNWVROQAP NTYTGESTYA DDFEGREVES MDTSASTAYL

QISSLKAEDT AVYYCARESL YDYYSMDYWG QGTTVIVSSG GCGGGKVAAL

KEKVAALKEK VAALKEKVAA LKE
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2 DART G
[00348] DART G mnpexacrasnsier coboii Oucnernudpuieckoe MSATHIETIOYEUHOE AHATENO,
conepskamee obnacte Fc, conmepskainee nBa caiiTa CBSI3bIBAHUS, CIEUU(UIHBIX B OTHOIICHUU
PD-1, nBa caiita cBsi3biBanus, crienugpuyabix B oTHomeHuu LAG-3, nomensr CL/CH1, BapuanT
obnmactu Fc IgGl, Hecymuii BbICTYN/BmaawHy, MOAU(DULMPOBAHHBIA Tak, YTOOBI CHMXKATb
cBs3biBaHMe ¢ FcyR u yBennumBath mepuon TONYBBIBEAEHUS, U JOMEHBI, CIOCOOCTBYIOIINE
obpazoBanuto rerepomumepa, ¢ E/K-crupampro. Ilepsass mommnmentupnas unenbs DART G
comepxuT B HampasiieHuu oT N-koHua k C-kxoHny: N-xonew; nomeH VH MOHOKJIOHAJIBHOTO
aHTuTena, cnocoOHoro cesspiBaThesd ¢ LAG-3 (VHLags VHI MAT k uLAG-3 1) (SEQ ID NO:
49);, nomen CHI1 IgGl (SEQ ID NO: 10); mapaupnyto obmacte IgGl (SEQ ID NO: 32);
CH2-CH3 IgGl,

L234A/L235A/M252Y/S254T/T256E/N434A/H435K n mumennsiii C-xoHneBoro ocrarka (SEQ

HECyLIUN BIIAJIUHY IIOMEH CoAep KA 3aMEHBI
ID NO: 260, B xoTopoii X1 npeacrasisier codor A, Xo npexacrasisier codoit A; X3 npeacrasiser
coboii Y, X4 npencrasisier codoit T, Xs npeacrasnser coboit E, X mpencrasinsier coboit S, X7
npezncrassier coboit A, Xg mpexacrasisier coboit V, Xo mpencraBnser cobori A, Xio
npezacrasysier codoit K u X1 orcyreryert); u C-koHel.

[00349] AMUHOKHUCJIOTHAs MOCIeA0BATENbHOCTh NepBoi nojunentunHo uenu DART G

npeacTasisier coOoi MOCIe0BaTeIbHOCTD, MpuBeneHHyo Hibke (SEQ ID NO: 277):

[00350]

QVOQLVQSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLYITREP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLV

VKKPGASVKV
ADDFEGRFEVE
GOGTTVTVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLSC
SKLTVDKSRW

SCKASGYTET
SMDTSASTAY
ASTKGPSVEP
HTFPAVLQSS
KSCDKTHTCP
HEDPEVKFENW
EYKCKVSNKA
AVKGFYPSDI
QOGNVESCSV

NYGMNWVRQA
LOISSLKAED
LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEATLHAKYT

PGOGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPG

Bropas u naras nomunentunseie nenu DART G conepskar B HanpasieHun oT N-

koHIa K C-koH1y: N-koHel; ToMeH VL. MOHOKJIOHaJIbHOTO aHTUTENA, CIOCOOHOTO CBSI3bIBATHCS

¢ LAG-3 (VLrag3s VL4 MAT x uLAG-3 1) (SEQ ID NO: 54), nomen CL kanma-uenu (SEQ ID

NO: 8) u C-xoner.

[00351] AMMHOKHUCJIOTHAsI TOCJEA0BATEIbHOCTh BTOPOU U MATOW TMOJHUIENTHAHOW LIETH

DART G npencrasinsieT cobOol ocienoBaTeIbHOCTh, puseneHHyro Hke (SEQ ID NO: 278):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLOKPGQPPE

RLIYLVSELD SGVPDRESGS GSGTDEFTLKI SRVEAEDVGV YYCWOQGTHEP
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YTFGGGTKVE IKRTVAAPSV FIFPPSDEQL KSGTASVVCL LNNEFYPREAK

VOWKVDNALQ SGNSQESVTE QODSKDSTYSL SSTLTLSKAD YEKHKVYACE

VTHQOGLSSPV TKSFNRGEC
[00352] Tperpst nonunentugHas uenb DART G copepkuT B HarmpaBieHUH OT N-KOHIIA K
C-koHuy: N-koHel, JoMeH VH MOHOKJIOHaJIbHOTO aHTHUTENA, CIIOCOOHOTO CBsi3biBaThCs ¢ LAG-3
(VHLacs VH1 MAT x 4uLAG-3 1) (SEQ ID NO: 49); nomen IgGl CH1 (SEQ ID NO: 10);
mapaupHyro obmacte IgGl (SEQ ID NO: 32); mecymuii Boictyn nomeH CH2-CH3 IgGl,
conepskamuii 3amenbr L234A/L.235A/M252Y/S254T/T256E u numennsiii C-KOHIIEBOTO OCTaTKa
(SEQ ID NO: 260, B xotopoii X mpencrasisier coboit A, Xo mpencrasisier codoit A, X3
npezacrasisier codoit Y, X4 mpencrasinsier codoit T, Xs nmpencrasisiet codoii E, Xe npencrasmnsier
coboit W, X5 npencrasisier coboii L, Xg npencrasisier coboit Y, Xo npencrasisier codoit H, Xio
npeacrasiasier coboi H wu X111 OTCYTCTBYeT), NPOMEXYTOUHBIH JIMHKEPHBIM MENTH]
(GGGSGGGSGGG (SEQ ID NO: 262)); nomeH VL MOHOKJIOHAJbHOIO aHTHTENA, CIOCOOHOTO
cesizbiBaThest ¢ PD-1 (VLppr VL2 MAT k 4yPD-17) (SEQ ID NO: 153); npoMeKyTOUHbIH
JauHKepHbId nentun (auHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
aHTuTena, cnocobnoro cessbBatecs ¢ PD-1 (VHpp. VH1 MAT x uPD-1 7) (SEQ ID NO: 147);
LIICTEMHCOAEP KAIUN MPOMEXKYTOUYHBIH JIMHKePHbIH nentun (JmHkep 2. GGCGGG (SEQ ID NO:
15))); nmomen, cnocoOcTByrOUMii oOpasoBanuto rerepoaumepa (E-cnmpans) (EVAALEK-
EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 21)); u C-xkoHer.
[00353]

AMUHOKHCJIOTHAs MOCJIeN0BaTeNIbHOCTh TpeTbel noyunentuaHoi uenu DART G

npeacTassieT coO0M MOCaenoBaTEIbHOCTD, MpuBeaeHHy0 HIbke (SEQ ID NO: 279):

QVOLVQSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLYITREP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLY
GGSGGGSGGG
QOKPGQOPPKL
FCOOSKEVPY
CKASGYSFETS

VKKPGASVKV
ADDFEGREVFE
GOGTTVTVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLWC
SKLTVDKSRW
EIVLTQSPAT
LIHAASNQGS
TFGGGTKVEI
YWMNWVROQAP

SCKASGYTET
SMDTSASTAY
ASTKGPSVEP
HTFPAVLQSS
KSCDKTHTCP
HEDPEVKFENW
EYKCKVSNKA
LVKGEFYPSDI
QOGNVESCSV
LSLSPGERAT
GVPSRESGSG
KGGGSGGGGO
GOGLEWIGVI

NYGMNWVROQA
LOISSLKAED
LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEALHNHYT
LSCRASESVD
SGTDFTLTIS
VOQLVQOSGAEV
HPSDSETWLD

PGOGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPGG
NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
QKFKDRVTIT
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VDKSTSTAYM ELSSLRSEDT AVYYCAREHY GTSPFAYWGQ GTLVTVSSGG
CGGGEVAALE KEVAALEKEV AALEKEVAAL EK
[00354] UYersepras nonmunentuanas nenb DART G conepxut B HanpaBieHU: OT N-KOHLA
k C-xoniy: N-koHer, nomeH VL MOHOKJIOHAJIbHOTO aHTHUTENA, CIIOCOOHOTO CBsI3bIBATHCS ¢ PD-1
(VLppa1 VL2 MAT x 4PD-17) (SEQ ID NO: 153); mpoMeXyTOUHBIH JIMHKEPHBIH MENTHI
(muukep 1: GGGSGGGG (SEQ ID NO: 14)); momeH VH MOHOKJIOHAJBbHOTO aHTHTEJA,
ciocobnoro ceszpiBathCcst ¢ PD-1 (VHpp.i VH1 MAT x uPD-17) (SEQ ID NO: 147);
LIUCTENHCOAEPKALINI MPOMEXYTOUYHbIN JTMHKEpHBIN nentun (uHkep 2: GGCGGG (SEQ ID NO:
15)); nomen, cnocoOcTByrommii obpasoBanmo rerepoanmepa (K-crmupams) (KVAALKE-
KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22)); u C-koHerl
[00355] AMMHOKHUCJIOTHasE TOCJIEIOBATENbHOCTh UETBEPTHIX IOJUIENTUAHBIX LETeH
DART G npencrasisier coOoli ocienoBaTeabHOCTh, npuBeneHHyro Hinke (SEQ ID NO: 280):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEFMNWE QQKPGQPPKL
LIHAASNQGS GVPSREFSGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY
TEFGGGTKVEI KGGGSGGGGQ VQLVQOSGAEV KKPGASVKVS CKASGYSETS
YWMNWVROQAP GOGLEWIGVI HPSDSETWLD QKFKDRVTIT VDKSTSTAYM
ELSSLRSEDT AVYYCAREHY GTSPFAYWGQ GTLVITVSSGG CGGGKVAALK
EKVAALKEKV AALKEKVAAL KE

E IIpumepHoe TpexuemoueuHoe guaTesio, coaep:xkamee odaactb Fc, nmeromee E/K-
CIHpPaJb
[00356] CornacHo  HacrosimieMy  M300pETEHHIO  JOTIOJHUTEIBHO  MPEMJIOKEHbI

oucnenuduyueckbie TpexIernoyeyHble mauarena, conxepskamue obmacte Fc, PD-1xLAG-3,
conepsKalie TOMeHbI, CrocoOCTByroIe 00pazoBaHuto rerepoanmepa, ¢ E/K-cnmpanbro. beiio
NOJIY4€HO TpUMepHOe Oucnenngpuyeckoe TpexLUenoyeuHoe auaresio, conepxamee obmacts Fc,
PD-1xLAG-3, conepskainee TOMeHbI, COCOOCTBYyIOIIME OOpasoBaHuIO rerepoanmepa, ¢ E/K-
cnpanbio, obo3HadeHHoe kak «DART H». Hmke monpoOHO ommcaHa CTPYKTypa YKa3aHHOTO
nauarena, coxepskamero obnacte Fc. Vkazannoe mpumepnoe nuateno PD-1xLAG-3 sBrsercs
WITFOCTPATHBHBIM M HUKOMM O00pa3oM HE OrpaHUYMBAET 0OBEM HACTOSIIIETO H300PETEHNS.

[00357] DART H npenacrasnisier coboil Oucnenuduyeckoe TPEXUENOoueYHOe IUATEINO,
conepskamee obnmacte Fc, conmepskaiiee OquH CalT CBSI3bIBaHUS, CeNU(UYIHBIA B OTHOIIEHUU

2

PD-1, omun caliT cBs3biBaHus, crenuduyHblii B oTHOomeHnn LAG-3, BapuaHT Hecyeu
BbIcTyT/Briaanny odnactu Fc IgG1l, mopudunmupoBannblil ans cHIDKEHUs cBsizbiBaHus ¢ FcyR, n
JIOMEHBI, CIOCOOCTBYIOIUE 00pa3oBaHuIO reTepoanmepa, ¢ E/K-crnmpainbto.

[00358] Ilepras nmonunentuaHas nenb DART H coxepskur B HanmpasiaeHuu ot N-KOHIA K

C-koHny: N-koHell; foMeH VL MOHOKJIOHAJIbHOTO aHTUTENA, CIIOCOOHOTO CBsi3biBaThes ¢ PD-1
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(VLppa VL2 MAT x 4PD-17) (SEQ ID NO: 153); mpoMeXyTOUHBIH JIMHKEPHBIA MENTHI
(muakep 1. GGGSGGGG (SEQ ID NO: 14)); momen VH MOHOKJIOHAJIBHOIO aHTHUTENA,
ciocobnoro cesi3pBarbess ¢ LAG-3 (VHrags VH1 MAT x 1uLAG-3 1) (SEQ ID NO: 49),
LIUCTENHCOAEPKALTNI MPOMEXKYTOYHBIN JTMHKEPHbIN nentun (mHkep 2: GGCGGG (SEQ ID NO:
15)); nmomeHn, cnocoOctByrommii obpasoBanuto rerepoaumepa, (E-crmpans) (EVAALEK-
EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 21)); npoMeXyTOuHbIH JHHKep (crmencep-
muHKep 3: GGGDKTHTCPPCP (SEQ ID NO: 263)); necymuii Boictyn nomen CH2-CH3 IgGl,
comepxamuii 3amenbl L234A/L235A u conepxamuii C-koHueBo# ocrarok jmsuHa (SEQ ID

NO: 6); u C-xonew.

[00359]

npeacTaBisieT coO0H MocaenoBaTeNbHOCTD, MpuBeaeHHyY0 Hinke (SEQ ID NO: 281):

EIVLTOQSPAT
LIHAASNQGS
TFGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
EKEVAALEKE
PKPKDTLMIS
QYNSTYRVVS
EPQVYTLPPS
PPVLDSDGSF

LSLSPGERAT
GVPSRFESGSG
KGGGSGGGGO
GOGLEWMGWI
AVYYCARESL
VAALEKEVAA
RTPEVTCVVV
VLTVLHQDWL
REEMTKNQVS
FLYSKLTVDK

LSCRASESVD
SGTDFTLTIS
VOLVQSGAEV
NTYTGESTYA
YDYYSMDYWG
LEKGGGDKTH
DVSHEDPEVK
NGKEYKCKVS
LWCLVKGEYP
SRWOOGNVE'S

NYGMSEFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGRFEVES
QGTTVTVSSG
TCPPCPAPEA
FNWYVDGVEV
NKALPAPTEK
SDIAVEWESN
CSVMHEALHN

QOKPGQPPKL
FCOOSKEVPY
CKASGYTEFTN
MDTSASTAYL
GCGGGEVAAL
AGGPSVFLEP
HNAKTKPREE
TISKAKGQPR
GOPENNYKTT
HYTQKSLSLS

AMMHOKHUCJIOTHAsI TOCJIEA0BATENbHOCTh NepBoi nmojunentuanoi uenu DART H

PGK
[00360] Bropas nomunentuanas uens DART H copepsxut B HanpasieHnu oT N-KOHIA K
C-koHny: N-koHelr;, 1oMeH VL MOHOKJIOHAJIbHOTO aHTUTENA, CIIOCOOHOTO CBsi3bIBATHCS ¢ LAG-3
(VLrags VL4 MAT x uLAG-3 1) (SEQ ID NO: 54); npoMeXyTOYHbIH JIUHKEPHBIA MENTH]
(muakep 1: GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJBHOTO AHTHTEJA,
ciocobnoro cesizeiBathCcst ¢ PD-1 (VHpp VH1 MAT x uPD-17) (SEQ ID NO: 147);
LIUCTENHCOAEPKALTNI MPOMEXKYTOUYHBIN JTMHKEPHBIN nentun (mHKep 2: GGCGGG (SEQ ID NO:
15)); nomen, cnocoOcTByromuii obpazosanuto rerepoaumepa (K-crnupanp) (KVAALKE-
KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22)); u C-koHeL.

[00361] AMMHOKHUCJIOTHAsI TIOCJIEAOBATENbHOCTh BTOpOoi mosmmnentunHoi uenu DART H

peacTaBsieT coO0H MOCIeN0BaTEBHOCTD, MpuBeAeHHYI0 HIbke (SEQ ID NO: 282):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLOKPGQPPE
RLIYLVSELD SGVPDRFSGS GSGTDEFTLKI SRVEAEDVGV YYCWQGTHEP

YTEFGGGTKVE IKGGGSGGGG QVQLVOSGAE VKKPGASVKV SCKASGYSET
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SYWMNWVROA PGOGLEWIGV IHPSDSETWL DQKFKDRVTI TVDKSTSTAY
MELSSLRSED TAVYYCAREH YGTSPFAYWG QGTLVTVSSG GCGGGKVAAL
KEKVAALKEK VAALKEKVAA LKE
[00362] Tperpst nonunentuaHas uenb DART H copepsxut B HampaBieHUH OT N-KOHIIA K
C-xonny: N-xoren;, mapHupayoo obaacte (DKTHTCPPCP (SEQ ID NO: 31), Hecymmii BBICTYIT
nomen CH2-CH3 IgGl, comepxxammii 3amenbl L234A/L235A u conepxkammii C-KOHIEBOI
ocratok nm3uHa (SEQ ID NO: 7) u C-xonewn.
[00363] AMMHOKHUCJIOTHAsI MOCJIENOBATENbHOCTD TpeThel nojunentuaHon nenu DART H
npeacTasisieT coO0H NMocaenoBaTeNbHOCTD, npuBeaeHHy0 Hinke (SEQ ID NO: 283):
DKTHTCPPCP APEAAGGPSV FLEFPPKPKDT LMISRTPEVT CVVVDVSHED
PEVKFNWYVD GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QODWLNGKEYK
CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLSCAVK
GEYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLVSKL TVDKSRWQQOG
NVEFSCSVMHE ALHNRYTQKS LSLSPGK
F IIpumepHoe Gucnenudpuyeckoe AHTUTEIO
[00364] BpII0 MoNydeHO MpHMEpHOE YeThIpexIenovyeyHoe Oucnernuduyueckoe aHTUTENO
PD-1xLAG-3, ob6o3naueHHoe kak «BSAB A». Ctpykrypa yka3aHHOro Oucrneuu(pu4eckoro
aHTHTENa MOAPOOHO OMHCaHa HIDKE. YKa3zaHHOe MpuMepHoe Oucneruduyueckoe antutesno PD-
IXLAG-3 siBjsieTcsl MILTFOCTPATHBHBIM M HUKOUM 00pa3oM He OTPaHUYHMBAET OOBEM HACTOSIIIETO
nu300peTeHust.
[00365] BSAB A npencrasnisier coboit Oucnenuduyueckoe aHTUTENO, COAEpIKallee OIuH
CalT CBsI3bIBAHUS, CrieUU(UYHbIA B oTHOWeEeHH PD-1, oguH caliT cBsA3bIBaHMS, CrIeU(UIHBIN B
ornowennn LAG-3, Bapuant Fc IgG1, moauduumpoBanHbiii 11l CHIXKEHHs CBsi3bIBaHMs ¢ FCyR
U Ui COACWCTBUS KOMILIEKCOOOPA30BAHHMIO MEKAY IBYMS PAa3JIMYHBIMH TOJHIIENTHIAMH
TspKenon uenu (cMm. Hanpumep, WO 2011/143545).
[00366] IlepBas monunentuaHas uenb BSAB A conepskut B HanpaBieHun oT N-KOHIIA K
C-koHny: N-koHerr, nomeH VH MOHOKJIOHAJIBHOTO aHTHUTENA, CIIOCOOHOrO CBsI3bIBaThCs ¢ PD-1
(VHppa VH1 MAT x 4PD-17) (SEQ ID NO: 147); nomen CH1 IgGl (SEQ ID NO: 10);
BapuaHT mwapHupHOi obnactu IgG1, coneprkamuii 3amenst D221E/P228E (npoHyMepoBaHHbBIE B
cootBercTBuH ¢ cucremoit EC, onucannoii B Kabat et al., u BbieneHHbIe MOAYEPKUBAHUEM B
SEQ ID NO: 286 nmxe), Bapuant npomeHa CH2-CH3 IgGl, copepkammii 3aMeHbI
L234A/L235A/L368E (3amens! BbifeneHsl noguepkuBanueM B SEQ ID NO: 286 Huxke) u
numeHHbIH C-koHIeBOro ocrarka; u C-xoHelr.
[00367] AMMHOKHUCJIOTHAs TIOCJIEIOBATEIbHOCTh MEPBOM mosunentuaHoi uenu BSAB A

MpeacTaBsieT coO0H MOCIen0BaTEIbHOCTD, MpuBeAeHHYI0 HInke (SEQ ID NO: 286):
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[00368]

QVOLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLMISRTPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLYS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TENQVSLTCE
KLTVDKSRWQ

SCKASGYSFT
TVDKSTSTAY
STKGPSVFPL
TFPAVLQSSG
SCEKTHTCPE
EDPEVKENWY
YKCKVSNKAL
VKGFYPSDIA
QGNVFSCSVM

SYWMNWVROQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTQ

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLEFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG

Bropas nonunentuanas uens BSAB conepxxur B HanpasneHuu ot N-koHua k C-

koHIy: N-koHell; fJoMeH VL MOHOKJIOHaJbHOrO aHTUTENa, CIIOCOOHOTO CBsi3bIBaThCs ¢ PD-1
(VLpp.1 VL2 MAT x uPD-1 7) (SEQ ID NO: 153); nomen CL xanna-uenu (SEQ ID NO: 8) u C-
KOHELI.
[00369] AMUHOKHCJIOTHAsl TIOCJIEeNOBATeIbHOCTh BTOPOH mnoswmnentuaHod nenn BSAB
npezacTasisier coOoil MOCIe0BaTeIbHOCTD, puBeneHHyto Hike (SEQ ID NO: 287):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEMNWE QQKPGQPPKL
LIHAASNQGS GVPSRFESGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY
TEGGGTKVEI KRTVAAPSVEF IFPPSDEQLK SGTASVVCLL NNEYPREAKV
QWKVDNALQS GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THQGLSSPVT

[00370]

KSEFNRGEC

Tperbsa nonunentuanas uenb BSAB A conepxut B HampasyieHUH oT N-KOHIIa K
C-koHny: N-koHelr, JoMeH VH MOHOKJIOHAJIbHOTO aHTHUTENA, CIIOCOOHOTO CBsi3biBaThCs ¢ LAG-3
(VHLags VH1 MAT x 4uLAG-3 1) (SEQ ID NO: 49); nomen CHI IgGl (SEQ ID NO: 10);
BapuaHT mapHupHOil obmactu IgGl, comepskamuii 3amensl D221R/P228R (3amMeHbI BbIIEIEHBI
noquepkuBanreMm B SEQ ID NO: 288 nmke); Bapuant nomena CH2-CH3 IgGl, conep:xamimii
3amenbl L234A/L235A/L409R (3amensn! BeigeneHs! nogdepkuanueM B SEQ ID NO: 288 Hinke)
u nuuieHHbN C-koHLEBOro ocrarka, 1 C-KoHel.

[00371]

AMMHOKHUCJIOTHAsI TTOCJIEIOBATENIbHOCTh TPEThel nmoymnentuanon uenu BSAB A

npeacTaBsieT coO0H MOCIenoBaTENbHOCT, MpuBeaAeHHYI0 Hinke (SEQ ID NO: 288):

QVOQLVQOSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLMISRTP

VKKPGASVKV
ADDFEGREVEF
GOGTTVTIVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS

SCKASGYTET
SMDTSASTAY
ASTKGPSVEP
HTFPAVLOSS
KSCRKTHTCP
HEDPEVKFENW

NYGMNWVRQA
LQISSLKAED
LAPSSKSTSG
GLYSLSSVVT
RCPAPEAAGG
YVDGVEVHNA

PGOGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
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STYRVVSVLT VLHQOQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ
VYTLPPSREE MTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV
LDSDGSFFLY SRLTVDKSRW QOGNVESCSV MHEALHNHYT QKSLSLSPG
[00372] UYersepras nonunentuaHas uens BSAB A copepxut B HampaBiaeHUH OT N-KOHIA
Kk C-xonmy: N-koHer, noMeH VL MOHOKJIOHAQJIBHOTO AHTHTENA, CIOCOOHOIO CBS3BIBATHCS C
LAG-3 (VLLags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); nomen CL kanma-uernu (SEQ ID
NO: 8) u C-xonew.
[00373] AMMHOKHUCJIOTHAsI MOCJEI0BATENIbHOCTh YETBEPTOI nosunentuaHoi nenu BSAB
A mpencrasisier coO0l nocnenoBaTebHOCTD, npueaeHHyo Hivke (SEQ ID NO: 289):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLOKPGQPPE
RLIYLVSELD SGVPDRFESGS GSGTDETLKI SRVEAEDVGV YYCWQGTHEP
YTEFGGGTKVE IKRTVAAPSV FIFPPSDEQL KSGTASVVCL LNNEFYPREAK
VOWKVDNALQ SGNSQESVTE QDSKDSTYSL SSTLTLSKAD YEKHKVYACE
VTHOGLSSPV TKSEFNRGEC
IX JTaJIOHHbIE AHTHTEJIA
A JTajIoHHbIe aHTHTEIA K PD-1 yenoBeka
[00374] Jins Toro 4ToObl OLGHWTh W OMUCATh HOBBIE MOJIEKYJbI, CBs3biBaroune PD-1
YeJOBeKa, COTJIACHO HACTOSALIEMY H300PETEHHI0, HCIOJNb30BAINA CICAYIOIINE JTaJOHHbIE
aHTUTeNna. HUBOMOMAO (Takke m3BecTHoe kak SC4, BMS-936558, ONO-4538, MDX-1106 u
BBIMYIIEHHOE HA PBIHOK 1oy HammeHosanmeM OPDIVO® kommanmeii Bristol-Myers Squibb),
antureno [gG4 uenoseka, o0o3HaueHHOE B HactosimeM nokymeHnte kak «MAT x PD-1 A», u
nemOponn3ymad (paHee U3BECTHOE Kak JaMOpoin3ymal, Takxke u3BectHoe kak MK-3475, SCH-
900475, u BhIyLIeHHOE HAa PHIHOK mon HammeHoBanneM KEYTRUDA® xommanumeii Merck)
rymMaHu3upoBanHoe antuteno IgG4, obo3HaueHHoe B HacTosimeM nokymeHnte kak «MAT k PD-
1 B».
1 Husoarwomad («MAT k PD-1 A»)
[00375] AMUHOKHUCJIOTHAS] TIOCJIEAOBATENIbHOCTh BapHaOEIbHOTO JOMEHA TSDKEJIOW LIenmu
MAT k PD-1 A comepuT aMHHOKHCIIOTHYIO TOCIEN0BATEIBHOCTD, puBeeHHYI0 Hinke (SEQ
ID NO: 64) (octatku CDRH BbIeneHbI NOTUYEPKUBAHHEM )
OQVOLVESGGG VVOQPGRSLRL DCKASGITFS NSGMHWVROA PGKGLEWVAV
IWYDGSKRYY ADSVKGRETI SRDNSKNTLE LOMNSLRAED TAVYYCATND

DYWGQGTLVT VSS
[00376] AMUHOKHUCJIOTHASl TIOCENOBATEIbHOCTh BapHaOENIbHOTO JIOMEHA JIETKOW Lemu
MAT k PD-1 A comepuUT aMHHOKHCIIOTHYIO TIOCIENOBATEIBHOCTD, puBeneHHYI0 Hinke (SEQ

ID NO: 65) (octatku CDRL BbIzieneHbI MOJYEPKUBAHIEM )
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EIVLTOSPAT LSLSPGERAT LSCRASQSVS SYLAWYQOKP GOAPRLLIYD

ASNRATGIPA RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SSNWPRTEFGO
GTKVEIK
2 IMem6poanszymad («MAT k PD-1 B»)
[00377] AMUHOKHUCJIOTHAS! TIOCJIEAOBATENIbHOCTh BapHaOEbHOTO JOMEHA TSDKEJIOW LU
MAT k PD-1 B comep:kuT aMUHOKHCJIOTHYIO IMOCIIENOBATENIbHOCTD, NMpuBeAeHHYI0 HInke (SEQ
ID NO: 66) (octatku CDRH BbIeneHbl NOAUYEPKUBAHUEM):
QVQLVOSGVE VKKPGASVKV SCKASGYTEFT NYYMYWVRQA PGQGLEWMGG
INPSNGGTNF NEKFRKNRVTL TTDSSTTTAY MELKSLQEFDD TAVYYCARRD

YREDMGEDYW GQGTTVTVSS
[00378] AMUHOKHUCJIOTHAsl TIOCJIEIOBATEIbHOCTh BapHaOEIbHOTO JIOMEHA JIErKOW Lienu
MAT k PD-1 B comep:kuT aMUHOKHCJIOTHYIO MOCJIENOBATENIbHOCTD, NpuBeAeHHyI0 Hinke (SEQ
ID NO: 67) (octatku CDRL BbIeneHbl NOJYEPKUBAHIEM )

EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QQKPGQAPRL

LIYLASYLES GVPARFSGSG SGTDFTLTIS SLEPEDFAVY YCQHSRDLPL

TFGGGTKVEIK

X Cnoco0b1 nosryyeHust

[00379] Ilonunykneorun k PD-1 4YenoBeka u Apyrue arOHUCTBL, AHTArOHUCTBI U
mMonyssitopsl PD-1 mMoryt ObITh CO3MaHBI U3 TMOJHHYKJICOTHIOB H/WIM TMOCIENOBATEIbHOCTEH
antuten kK PD-1 1-15 ¢ momolipio ¢crnocoO0B, U3BECTHBIX B JAHHOW 00J1aCTH TEXHUKH, HATIPUMED,
CHUHTETUYECKUX WJIM PEKOMOMHAHTHBIX crocoOoB. OnuH U3 CrocOOOB MOJYUEHHUs! YKa3aHHBIX
NEeNTUIHBIX AarOHUCTOB, AHTArOHMCTOB M MOJAYJIATOPOB BKJIIOYAET XUMHUUYECKUH CHHTE3
MOJIMIIENTHAA C TMOCenyrmeld o0paboTKON B YCIOBHSX OKHCIIEHUS, TMOOXOMSIIUX s
MOJIY4eHUS] HATUBHOW KOH(OpPMAIMH, T. €. MPABHJIbHBIX TUCYJIb(UAHBIX CBsi3ed. YKa3aHHBIN
croco0 MOKHO OCYIIECTBJIATb C HCIOJb30BAHUEM METOOJIOTHH, XOpPOLIO H3BECTHBIX
crieMaIncTaM B JMaHHON oOmactu TexHukH (cm., Hampumep, Kelley, R. F. ef al. (1990) In:
GENETIC ENGINEERING PRINCIPLES AND METHODS, Setlow, J K. Ed., Plenum Press, N.Y., vol.
12, pp 1-19; Stewart, J.M ef al. (1984) SOLID PHASE PEPTIDE SYNTHESIS, Pierce Chemical Co.,
Rockford, IL; cMm. Takxke marentsl CIIIA NoNe4105603; 3972859; 3842067, u 3862925).

[00380] IMonunenTuael COTJACHO HACTOSIIIEMY H300PETEHUI0 MOTYT OBITh  JIETKO
NOJIY4EeHbI C HCHOJb30BaHHWEM TBepaodasHoro nenrtupgHoro cuure3a (Merrifield, B. (1986)
«Solid Phase Synthesis», Science 232(4748):341-347; Houghten, R.A. (1985) «General Method
For The Rapid Solid-Phase Synthesis Of Large Numbers Of Peptides: Specificity Of Antigen-
Antibody Interaction At The Level Of Individual Amino Acidsy», Proc. Natl. Acad. Sci. (U.S.A.)
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82(15):5131-5135; Ganesan, A. (2006) «Solid-Phase Synthesis In The Twenty-First Century»,
Mini Rev. Med. Chem. 6(1):3-10).

[00381] CornacHo Apyromy BapUaHTy peaju3allid MOJHOCTBIO YE€JIOBEUECKHE aHTUTENA,
conepskamue onuH win 6osiee CDR u3 MAT k PD-1 1, MAT 2 k PD-1, MAT 3 x PD-1, MAT 4
k PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 k PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT
10 x PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13 x PD-1, MAT 14 x PD-1 mniu MAT 15
PD-1, unu tex, kotopble KOHKypupyooT ¢ MAT k PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1, MAT
4 x PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 k PD-1, MAT 8 k PD-1, MAT 9 k PD-1,
MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 x PD-1, MAT 13 x PD-1, MAT 14 k PD-1 unnu
MAT 15 x PD-1 3a cBsseiBanue ¢ PD-1 uenoBeka miu ero pacTBOpUMON (POPMOI, MOMKHO
NOJYYUTh C TOMOINBIO KOMMEPUYECKH JOCTYNHBIX JIMHUHA MBIIIEH, KOTopele ObLIn
MOIM(ULIPOBAHBI UIST HKCIPECCHH CIEelU(PUYHBIX O€NKOB HMMMYyHOTJIOOYJIMHOB YeNOBEKa.
TpaHcreHHble SKMBOTHBIE, KOTOpPble MNpeOHA3HAYEHBl AJISI TOJIy4eHHs Ooiee >KeNnaTesbHOrOo
(HampuMep, MOJHOCTBIO YENIOBEYECKUX aHTHTEN) Win Oojiee YCTOHUMBOrO MMMYHHOTO OTBETA,
TaKX€ MOTYT OBbITh MCIOJIB30BAHbI AJISI MOJYyUEHHs] T'YMAaHU3HPOBAHHBIX AHTHTEN MM aHTHUTEI
yenoBeka. [IpuMepbl moaxonsinedl TEXHOJNOTMM BKIO4YaroT XENOMOUSE™ (Abgenix, Inc.,
®pumont, Kanmudpopuus, CIIA), HUMAB-MOUSE® u TC MOUSE™ (06e TEeXHOTOTHH OT
Medarex, Inc., ITpuncton, Heto-/I>xepcu, CIIIA).

[00382] B npyrom BapuaHTe aHTUTENa MOTYT OBITh TOJYYE€Hbl PEKOMOMHAHTHBIMU
crocobamMu M 3KCIPECCHUPOBAHBI C HCIOJb30BAaHUEM JIFOOOTO Crocoba, M3BECTHOTO B JaHHOMU
00JJ1acTH TEXHUKU. AHTHTENa MOTYT OBITb TOJYYE€Hbl PEKOMOWHAHTHBIM CIIOCOOOM, MyTeM
CHayaja  BBIACJCHHS  QHTHTEJ,  TOJYYEHHBIX  OT  JKUBOTHBIX-XO35I€B,  MOJYYEHUS
MOCIEIOBATEIPHOCTH TE€HA W 3aTeM HCIOJIb30BaHMS MOCJIENOBATEIBHOCTH TeHa IS
PEKOMOMHAHTHOMN KCIPECCUU aHTUTENA B KJIIETKax-Xo3sieBax (Hanpumep, kierkax juauu CHO).
Hpyroii  cmocob, KOTOPbIi MOKHO TPHUMEHSTh, TPEACTABISAET COOOH  3KCIPECcCHro
NOCJIEIOBATEIPHOCTH AHTHTENIA B PACTEHUSX (Hampumep, Tabake) WM TPAHCTEHHOM MOJIOKE.
Beumi pacKpbIThl MOAXOISAIINE CHOCOOBI PEKOMOMHAHTHOW SKCHPECCHH AHTHTEN B PACTEHUSX
wi MoJioke (cm., Hampumep, Peeters ef al. (2001) «Production Of Antibodies And Antibody
Fragments In Plants», Vaccine 19:2756; Lonberg, N. ef al. (1995) «Human Antibodies From
Transgenic Mice», Int. Rev. Immunol 13:65-93; u Pollock et al. (1999) «Transgenic Milk As A
Method For The Production Of Recombinant Antibodies», J. Immunol Methods 231:147-157).
[Mopxonsimue cnocoObl MONYyYeHHsT MPOM3BOIHBIX AHTHUTEN, HANPUMEP, T'YMaHU3HPOBAHHBIX,
OJTHOLIETIOYEUHBIX U T. 1, U3BECTHBI B JAHHOH 00JacTH TeXHUKU. B Apyrom BapuaHTe aHTUTENA
MOTYT OBITh IOJYy4€Hbl PEKOMOMHAHTHBIMH CIIOCOOAMH C TMOMOINBI0 TEXHOJIOTUH (ParoBoro

nucties: (cm., Hanpumep, nmateHTbl CIITA NoeNeS565332, 5580717, 5733743, 6265150 u Winter,
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G. et al. (1994) «Making Antibodies By Phage Display Technology», Annu. Rev. Immunol.
12.433-455).

[00383] AnTHTeNna MM OeNoK, MPENCTABJISIOUINN HMHTEpEC, MOTYT OBbITh IOABEPTHYTHI
CEKBEHUPOBAHUIO C TIOMOIIBI0 pacLIelieHuss MO0 OJAMaHy, KOTOPO€ XOpOIIO H3BECTHO
crienMaIucTaM B JaHHOH oOmacty TexHWkH. HMHpopmanus o nentupe, MosydeHHas Ha
OCHOBAaHMM JAHHBIX MAcCC-CIIEKTPOMETPUHM WJIM pACLICIUIEHUs IO JDIMaHy, MOXeT OBITh
UCTOJIb30BaHA JUIA pa3pabOTKM 30HAOB WJIM IPaiiMepOB, KOTOPbIE HCIHOJB3YIOT AJIS
KJIOHUPOBaHMs OelKa, MPENCTAaBIISIOLIETO HHTEPEC.

[00384] ANBTepHATUBHBIN CMOCOO KIOHUPOBaHUS OejKa, MPEACTaBISIOLIEr0 HHTEPEC,
MPEICTaBIsIeT COOON «IMaHOPAMHUPOBAHHE» C HCIOJb30BaHHWEM ounineHHoro PD-1 wumm ero
yacTell AN KJIETOK, 3KCIPECCUPYIOLINX MPEACTABISIOINee HHTEPEC AHTUTENO MM OeloK,
koTopbIii conepxkut oauH win 6oiree CDR u3 MAT x PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1,
MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 x PD-1, MAT 7 k PD-1, MAT 8 x PD-1, MAT 9 x PD-
1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13 k PD-1, MAT 14 k PD-1 umu
MAT 15 x PD-1, unu anturena, koropoe koukypupyetr ¢ MAT k PD-1 1, MAT 2 x PD-1, MAT
3 x PD-1, MAT 4 k PD-1, MAT 5 x PD-1, MAT 6 x PD-1, MAT 7 k PD-1, MAT 8 k PD-I,
MAT 9 k PD-1, MAT 10 x PD-1, MAT 11 x PD-1, MAT 12 k PD-1, MAT 13 x PD-1, MAT 14
K PD-1 unu MAT 15 x PD-1 3a cBszsiBanue ¢ PD-1 yenoseka. Ilpornenypa «maHopaMupoBaHus»
MOsKeT ObITh MPOBeAeHa MmyTeM nosydenust Oudnnoreku k/IHK u3 TkaHe# Wiu KIeTOK, KOTOpbIe
skcrnpeccupytor PD-1, runepskcnpeccun kJIHK BO BTOpOM THUME KIETOK W CKPUHUHIA
TpaHC(HEUPOBAHHBIX KJIETOK BTOPOTO THMA JUJIs OLEHKH CHeln(pUIHOro cBsi3biBaHus ¢ PD-1 B
npucyrcteun win B orcyrcteue MAT k PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 k PD-
1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10
PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13 k PD-1, MAT 14 k PD-1 wiu MAT 15 x PD-
1. ITonpoOGHble onucaHusl COCOOOB, UCTIONIB3YEMBIX B KIIOHHPOBAHUU T'€HOB MJICKOITUTAOLINX,
KOJUPYIOIIHNX OEJKH KJIETOYHOHW MOBEPXHOCTH, MYTEM «IAHOPAMUPOBAHUS», MOXKHO HAWTH B
naHHOM oOnactu Texauku (cM., Harpumep, Aruffo, A. et al. (1987) «Molecular Cloning Of A
CD28 cDNA By A High-FEfficiency COS Cell Expression Systemy, Proc. Natl. Acad. Sci. (U.S.A))
84:8573-8577 u Stephan, J. et al. (1999) «Selective Cloning Of Cell Surface Proteins Involved In
Organ Development: FEpithelial Glycoprotein Is Involved In Normal Fpithelial Differentiationy,
Endocrinol. 140:5841-5854).

[00385] Bexropel, coxepxkaiiue MNPEACTABISIIOLINE HWHTEPEC MOJHUHYKIEOTUABI, MOTYT
ObITh BBENEHBI B KIETKY-XO3SMHA JIIOOBIM W3 psAda MOAXOIIIIUX CIIOCOOOB, BKIFOYAs
3JIEKTPOTIOPALINIO, TPAHCPEKIMIO C HCIOJBb30BAHHUEM XJIOPHIA KajblHs, XJopumaa pyounus,

docdara kambiusi, DEAE-nekcTpana win Apyrux BemecTs; OoMOapAUPOBKY MUKPOYACTULIAMU,
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munodexuuio, W uHGUUUpoBaHWE (HAMpUMeEp, €CIM  BEKTOp MpPEACTaBisieT  coOoi
UHQEKIIMOHHBI areHT, TakoW Kak BHUPYC KOpOBbell ocmbl). BpiOop BekTOpoB win
MOJIMHYKJIEOTH/IOB JUIS BBEIEHHS 9acTO Oy/IeT 3aBUCETh OT OCOOEHHOCTEH KIIETKU-XO35MHA.
[00386] JIro0ast xieTka-xo3s1H, CIOCOOHAs K rumepakcrnpeccun rereposorndnbix JJHK,
MO>KET ObITh MCIIOJIb30BaHA JUIS BBIACJEHHS T'€HOB, KOJUPYIOLUINX AHTHTENO, TOJUIENTH HITH
OemnoK, npencTaBisAINi nHTepec. Heorpannumsaromye npuMepbl MOAXOIAIINX KIETOK-X035€B
MJIEKOTTUTAOIIUX BKJIIOYAIOT, HO He orpaHnyuBarotcs umy, kierku auHuun COS, HelLa u CHO.
IIpennouturenbHO KiIeTKU-X03sieBa dkcnpeccupyroT k/IHK Ha ypoBHE npumMepHO B 5 pa3 Bblle,
Oosnee npeanourutenbHo B 10 pa3 Bbilne, emie Oojee mpeanodTuTenpbHO B 20 pa3 BhIIIE, YeM
YPOBEHb COOTBETCTBYIOILEIO 3HIOT€HHOI'O aHTUTENA WM OeNKa, MPEeCTABISIOINEr0 HHTEpeEC,
€CIM OH IMpPHUCYTCTBYET, B KIeTKe-X03siMHe. CKPUHHUHI KIJIETOK-XO35€B IUIsl ONIpeneseHus
cneuuuyHOro cpsi3biBaHUsI ¢ PD-1  OCymeCTBIAIOT € MOMOIIBI0 HMMYHOJOIHYECKOTO
KOJINYECTBEHHOTO HCCIIEAOBAHUS WM (PIIyOPECLIEHTHO-aKTHBHPOBAHHON COPTUPOBKU KJIETOK
(FACS). Knerka, runepskcrpeccHpyromasi aHTUTeNI0 WM OeJOK, MPEeNCTaBISIIOLINA HHTEpeC,
MOJKET OBITh HIEHTH()ULPOBAHA.

[00387] B obGnacth HacTosmero M300pETeHUs BKJIFOYEHbI MOJIMIENTUABI, COAEpIKaIlKe
AMMHOKHCJIOTHYIO IIOCJI€AOBATEJIbHOCTh AHTHTEJI COIJIACHO HACTOSIIEMY H300pETEeHUIO.
ITonmunenTuasl COTJACHO HACTOSINEMY H300pPETEHMIO MOTYT OBbITh MOJy4YeHBI CrocoOamy,
U3BECTHBIMU B JaHHOW oOjactu TexHuku. [lomumentuabl MOTYT OBITH MOJYYEHBI MyTEM
MPOTEOJUTUUECKOTO WJIM APYrOrO TUIA PACIIETUICHHsST aHTUTEN, PEKOMOWHAHTHBIMU CIIOCOOaMU
(T. . ONVMHOYHBIE WM THOPHUIHBIE MOJUNENTUIBI), KaK OMUCAHO BBIIIE, MK C TOMOLIBIO
XUMHYECKOro cHHTe3a. [lojmmenTuasl aHTHUTEN, OCOOEHHO 0ojiee KOPOTKHE TMOJHIIENTHIbI,
comepxamque He Oosiee npuUOMM3UTENPHO S50 AMUHOKHCIOT, OOBIYHO TOJYHYAIOT MyTEM
XUMHYECKOTro cuHTe3a. CriocoObl XUMHUUECKOTO CUHTE3a U3BECTHBI B JAHHOHW 00JIACTH TEXHUKH U
SIBJITIOTCST KOMMepUecKkH nocTynHbiMu. Hampumep, nonunentun k PD-1 yenoBeka MoxkeT ObITh
MOJIY4EH C TIOMOIIBIO aBTOMATHYECKOTO CHHTE3aTOPa MOJHUIENTHIOB, HCIIOJB3Ysl TBEPAO(pa3HbINH
Croco0.

[00388] B obnacte HacTosmero nzoOpereHus BKIrO4YEeHbI BapuanThl anTuTenl MAT k PD-
1 1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 x PD-1, MAT 7
PD-1, MAT 8 k PD-1, MAT 9 k PD-1, MAT 10 k PD-1, MAT 11 k PD-1, MAT 12 k PD-1,
MAT 13 x PD-1, MAT 14 k PD-1 unu MAT 15 x PD-1 u ux nonunentuaHeix (pparMeHTOB,
KOTOpBle CBsI3bIBaIOTCA ¢ PD-1, Bkimo4as (yHKIMOHAIBPHO SKBHBAJEHTHbIE AaHTUTENA U
rHOpUIHBIE TOJIMIENITHABL, KOTOPBbIE HE OKa3bIBAIOT CYIIECTBEHHOTO BIIMSIHUS HA CBOWCTBA
yYKa3aHHBbIX MOJIEKYJ, & TaK’K€ BapUaHTbL, KOTOPblE MMEIOT IOBBIIIEHHYIO WJIH MOHMKEHHYIO

AKTUBHOCTD. MOI[I/I(I)I/IKaL[I/ISI NMOJIMNIEITUAOB  SABJIICETCA CTaAHAAPTHBIM criocoboM B I[aHHOfI
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00J1acTH TEXHUKH M HE HYXKAeTCsl B IOAPOOHOM ONMCAaHUH B HACTOSIIEM JOKyMeHTe. [Iprumepsr
MOJU(UIIMPOBAHHBIX MOJIUIENTUAOB BKIKOYAIOT MOJUIENTHABI C KOHCEPBATHBHBIMH 3aMEHAMHU
OCTAaTKOB aMHHOKHCJIOT, OJHOW wmiu Ooyiee nenenusiMu WM J00aBJIEHUSIMH aMHHOKHCIIOT,
KOTOpBIE HE OKa3bIBAIOT 3HAYUTEIHHOTO BPEAHOTO BIUSHUS HAa (PYHKLHOHAIBHYIO aKTHBHOCTD,
WIA WCIOJIb30BAHUE XUMHUYECKUX aHajoroB. OCTaTKM aMHHOKHCIIOT, KOTOpPbIE MOTYT OBITh
KOHCEPBAaTHBHO 3aMEIIEHbl JPYr JPYroM, BKIIOYAOT, HO HE OTPAHWYMBAIOTCS HMHU!
TJIULIH/ aJIaHUH, CepUH/TPEOHNH, BAJIMH/U30JIEHIIH/IEHINH; acraparuH/TiIyTaMyH;
acCmaparuHOBYIO KHCJIOTY/TJYyTAMUHOBYKO KUCJIOTY, JIM3WH/apTUHUH, U (DEeHUJIAIAHUH/TUPO3HH.
ITopxonsmue MoNMUNenTUabl TakKe BKIOYAIOT TIIMKO3UIHMPOBAHHBIE U HETJIMKO3WJIMPOBAHHbIE
NOJIMIENTUABL, a TaKXKe IMOJUIENTHIbl ¢ APYTUMHU MOCTTPAHCISALUOHHBIMU MOIU(PHUKALMAMHY,
TAaKUMHU Kak, HanmpuMep, TJUKO3WINPOBAHHE pPA3JIMYHBIMH Caxapamy, AaleTUINPOBaHUE U
dochopunmposanue. [IpeanodTUTENLHO 3aMEHbI AMUHOKUCIIOT OyOyT KOHCEPBATHUBHBIMH, T.€.
3aMEHEeHHasi AMUHOKHCIIOTa OyieT 001a1aTh XUMHYECKUMH CBOMCTBAMH, CXOIHBIMH C TAKOBBIMHU
UCXOAHOI aMUHOKHUCIOTHI. [Tomxonsimye KOHCepBaTUBHBIE 3aMEHbI U3BECTHBI B JAHHOH 00J1acTH
TEeXHUKH, W TpUMepbl ObuUlM TpHUBENEeHbl Bble. MoOIU(PHUKALUN AMHHOKHCIOT MOTYT
BapbUPOBATHCS OT M3MEHEHUs WM MOAU(UKALNN OTHOW Miau Oojiee aMHHOKHCIIOT IO MOJHOM
peopraHusanmuy o0nacTH, TAakOW Kak BapuaOenbHbI noMeH. H3MeHeHuss B BapuaOelbHOM
JOMEHE MOTYT M3MEHATb aQ(UHHOCTH CBSI3bIBAHUS W/WIK CeUU(pUYHOCTb. Jpyrue crnocoOb
MOU(UKALIH BKJIIOYAIOT UCTIOIB30BAHNE METOAUK COCIMHEHUs], U3BECTHBIX B TAHHOW 00J1acTH
TEXHUKHU, BKJIOYAs, HO HE OrPAaHMYHUBASICh UMH, (PEPMEHTATUBHBIE CIIOCOOBI, OKUCIHTEIbHYIO
3aMeHy U XejarupoBanue. Moaudukauun MoryT ObITh HCIHOJB30BaHBL, HAMPHUMEp, IS
NPUKPETUIEHUs] METOK JJIi UMMYHOJIOTHYECKOTO KOJMYECTBEHHOTO HCCIEIOBAHMS, TAKUX Kak
NPUKPETUIEHHE PAIHOAKTUBHBIX (PPArMEHTOB JUI PAAHOUMMYHOJOTHYECKOTO KOJIMYECTBEHHOTO
uccienoBanus. MoauduuupoBaHHbIE MOJUNENTHABI MOJYYAOT C HCIOJb30BAHUEM IPOLIEAYP,
TPATUIIMOHHBIX B JAHHOW OOJNIACTM TEXHUKH, U MOTYT OBITh MOJIBEPTHYTHl CKPUHHUHTY C
UCTIOJIb30BAHUEM CTAHIAPTHBIX KOJMYECTBEHHBIX UCCIIEOBAHUH, N3BECTHBIX B TaHHOW 00JacTH
TEXHUKH.

[00389] B o0nacth HacTosimero n300peTeHust BKITIOYEHbI THOPUIHBIE OENTKH, COAepKaIue
onuH uiu 6osee noiunentuaoB uiak anturen MAT k PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1,
MAT 4 k PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 k PD-
1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 «x PD-1 unu
MAT 15 k PD-1 cormacHo Hactosimemy wu3o0perennto. CorjacHO OJHOMY BapHaHTY
peanm3aly  COTJACHO HACTOSIIEMY H300pPETeHUIO TMPEUIOKeH THOPUIHBIA IOJUIENTH],
KOTOPBIN COAEPIKUT JIETKYIO LIeTlb, TSDKENYIO LETb WM 00e JIETKYIO U TspKenyro nenu. CoriacHo

APYyroMy BapUaHTy peaM3ali{ HACTOSINEro W300peTeHHs] THOPUAHBIN TOJHUIENITH] COASPKHUT
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reTEePOJIOTUYHYI0 KOHCTaHTHYI0 00jacTh uMMyHornoOynuHa. COriacHO IpyromMy BapUaHTy
peanu3alii HACTOSIIEero W300peTeHHsl THOPHIHBIN MOJUIENTHI COAEPKUT BapuabeTbHbIN
JIOMEH JIETKOW Lenu U BapuaOeNbHBIN JOMEH TSDKENOW IeNd aHTUTENa, BbIpabaThIBAEMOro
ruOpuIOMamMy, IETMOHHPOBAHHBIMUA B OOWIENOCTYNMHBIX 0Oa3ax. [l wmenel Hacrosimero
n3o0peTeHns THOPHUIHBIN OENOK aHTUTeNa CONEPKUT OOWH WM OoJiee MOJUIMENTHIHBIX
JIOMEHOB, KOTOpble crnenuuyHo cBs3pBalOTCS ¢ PD-1, m Apyryo0 aMHUHOKHCIOTHYIO
MOCJIEZI0BATENIbHOCT, K KOTOPOHl OH HE NPUCOEIUHEH B HATUBHONW MOJIEKyJe, HampuMep,
reTepOJIOTUYHYIO MOCJIEAOBATENbHOCTh UM TOMOJIOTHYHYHO MOCJIEAOBATENbHOCTh U3 APYroi
obrnacru.

XI IIpumenenne PD-1-cBA3bIBAIOIIMX MOJIEKYJ COTJIACHO HACTOSIIIEMY H300peTeHUI0
[00390] B obnacte Hacrosimero u300peTeHHs] BKIIOYEHBl KOMIIO3ULIMM, BKIIIOYAs
(bapMarieBTHUECKHE KOMIIO3MLINY, conepkamue PD-1-cBs3piBaromne MOJIEKYJIbl COTJIACHO
HacTosieMy n3obperenuto (Hanpumep, antutena k PD-1, oucnenuduyecksie auatena k PD-1 u
T.A.), TOJMIIENTUABI, MOJYyYEHHbIE U3 YKa3aHHBIX MOJIEKYJ, TOJIMHYKJICOTHUMIBI, COAepIKaIline
MOCJIEAOBATEIbHOCTH, KOAUPYIOLINE YKAa3aHHbIE MOJIEKYJbl MM MOJUNENTHIAbL, U ApYyrue
areHThl, ONMCAHHbBIE B HACTOSIIEM JTOKYMEHTE.

A BapuaHnTbl TepaneBTHY€CKOr0 NPUMEHEHHS

[00391] Kak obcyxnanocy Beime, PD-1 wurpaer BakHYH pOJb B OTPHLATENBHOM
perymsauuu npoiudepaunu, (GyHkumu uW romeocrasa T-kimetok. Hekoropeie us PD-1-
CBSI3BIBAIOINMX MOJIEKYJl COTJIACHO HACTOSIMIEMY H300pETEHHI0 O00JNagaroT CHOCOOHOCTHIO
uHruOuposath QyHkuo PD-1 u TeM cambiM oOpaiiaTte WHrHOMPOBaHWE UMMYHHOH CHCTEMBI,
onocpenosanHoe PD-1. B atoii cBssu MAT k PD-1 1, MAT 3 k PD-1, MAT 5 x PD-1, MAT 6 k
PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT
12 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 u MAT 15 x PD-1, ux rymaHusupoBaHHbIE
NPOM3BOJHBIE M MOJIEKYJIbI, coaepkamue ux PD-1-cBssbiBaromue QparMeHTsl (Hampumep,
oucnernmduueckple anTuTeNa, Oucnenuduyeckpie auatena (BKJIOYAs, HO HE OrPAHUYHMBASCH
umu, DART-A, DART-B, DART-C, DART-D, DART-E, DART-F, DART-G, DART-H,
DART-I u DART-J) u T. 1.), Wiu Te, KOTOpPbIe KOHKYPUPYIOT 32 CBSI3bIBAHHE C YKA3aHHBIMH
AaHTHUTEAMH, MOTYT OBbITh HCIOJB30BAaHbI JJIsI OJOKUPOBAHUS HMHTHOHPOBAHHMS HMMYHHOH
CHCTEMBI, omocpenoBaHHoro PD-1, u TeM camMbiM CHOCOOCTBYIOT AaKTHBALlMM WMMYHHOH
CUCTEMBI.

[00392] VYkazannble Oucnenuduuecksie PD-1-cBsi3bIBatOIINE MOJEKYJbl  COTJIACHO
HACTOSIEMY HM300pETEeHHI0, KOTOpele cCBs3piBatOTCs ¢ PD-1, w gpyrofi  Monekyunoi,
y4acTBYIOLIEHN B peryysiliii KOHTPOJIbHON TOUKU HMMYHHOTO OTBETa, KOTOpas IPUCYTCTBYET Ha

noBepxHocT KieTku (Hampumep, LAG-3), yCHIMBAaIOT HMMYHHYIO CHUCTEMY, OJIOKUpYs
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UHTUOMPOBaHWE HMMMYHHOHM CHCTeMbl, omnocpenoBanHoe PD-1 u yka3aHHBIMH MOJEKyJIaMu
KOHTPOJIbHONH TOYKHM HMMMYHHOTO OTBeTa. COOTBETCTBEHHO, yka3zaHHble PD-I-cBsspiBaroinue
MOJIEKYJIBl COTJIACHO HACTOSALIEMY M300PETEHHUI0 MOYKHO MPUMEHATD ISl YCUIIEHUS] IMMYHHOTO
oTBeTa (Hampumep, onocpeayemMoro T-kjieTkaMid UMMYHHOTO OTBeTa) CyObekTa. B uwacTHOCTH,
ykasaHHble PD-1-CBsi3pIBarOIN€ MOJIEKYJIBl COTJIACHO HACTOSAIIEMY H300pPETEHUI0 MOXKHO
NPUMEHSTh s JIEYeHUs] JIFOObIX 3a00JIeBAaHUI WM COCTOSIHUH, CBSI3AHHBIX C HEXEJATeNIbHO
NOJIABJICHHOW HMMMYHHOH CHUCTeMOH, BKJIOYas pak U 3a00JeBaHUs, KOTOpPbIE CBS3aHBI C
NPUCYTCTBUEM IaTOreHa (Hampumep, OakTepHalbHYI0, IPUOKOBYIO, BUPYCHYIO MH(EKIUIO WIIH
UHQEKIHIIO MPOCTEHIINMHT).

[00393] Bugael paka, KOTOpble MOXHO JIEUWTh C HCIOJIb30BaHUEM YyKa3aHHbIX PD-1-
CBSI3BIBAIOIMX MOJIEKYJ COTJIACHO HACTOSIEMY H300pETeHHIO, BKJIOYAIOT BHIBI paka,
XapaKTePU3YIOIUECs TPUCYTCTBHEM PAKOBOH KJIETKH, BHIOPAHHOH M3 TPYIIIbI, COCTOSILICH M3
KJIETKHU: OIyXOJIM HAANOYEeYHHKOB, accouuupoBaHHoro co CIIMJlom paka, ajgbBEOJSIPHOM
CapKOMBbI MATKHUX TKaHEH, aCTPOLUTAPHON OMyXOJIH, PaKa MOUYEBOIO My3bIpsi, paKa KOCTEH, paka
FOJIOBHOTO U CIHUHHOTO MO3ra, METACTaTUYECKON OMyXOJu TOJIOBHOTO MO3ra, Paka MOJIOYHOU
JKeNe3bl, ONyXOJIEH COHHOM apTepuu, paka IIeHKH MaTKU, XOHAPOCAPKOMBI, XOPAOMBI,
XpOMO(OOHOH KapLIMHOMBI KJIETOK MOYEK, CBETIOKJIETOYHOH KapPIIMHOMBI, paKa TOJICTOH KHIIKH,
KOJIOPEKTAJIbHOTO ~ paka, KOXHOH  JOOpOKavyecTBEHHOH  (UOPO3HOH  T'MCTHOLIMTOMBI,
JNECMOILJIACTUUECKONH MEJIKOKPYTJIOKJIETOUHON OIMyXOJIM, 3NeHAUMOMBI, omyxonaun FOwuHnra,
HKCTPACKEJETHON MHMKCOUIHOW XOHIPOCAPKOMBI, HECOBEPLIEHHOTO KOCTHOro (ubporeHesa,
(ubpo3HOH MUCTIIA3UN KOCTH, PakKa JKETYHOTO My3bIPsl MITH JKETYHOTO MPOTOKA, PaKa JKeyJIKa,
recTaluOHHOTrO TPodoOIaCTHOTO 3a00JeBaHMUs, TEPMUHOTEHHOM OMYXOJIH, pPaKa rOJIOBbI U IIEH,
rernaToLesJIFOJSIPHON KapLIMHOMBI, OIyXOJIM OCTPOBKOBBIX KJIETOK, capkoMbl Kamomu, paka
MOYeK, JIEHKO3a, JIUTOMBI/ TOOPOKaYeCTBEHHOH JIMTIOMATO3HOI OTyXOJIH,
JIMIOCAPKOMBI/3JIOKAYECTBEHHOW JIMTIOMATO3HOM OMNYyXOJH, paka Ie4YeHH, JUMQPOMBI, paka
JETKUX, Meny/ulo0JacTOMBl, MEJIaHOMBI, MEHHHTHOMBL, MHO)KECTBEHHOH SHAOKPHUHHOM
HEOIJIa31H, MHOKECTBEHHOW MHEJIOMBI, MHEJIOIUCTIIACTUYECKOTO CHHAPOMA, HEHpOOIacTOMBI,
HEWPOSHIOKPUHHBIX OMYyXOJeH, paka SMYHUKOB, paka MOKETYJOYHON KeNe3bl, ManuuIsipHON
KapLMHOMBI IIUTOBUAHOMN JKeJe3bl, OMyXOJU NapaluTOBUIHON jKeJe3bl, eUaTPUIeCcKOro paka,
omyXxoJiIn 000JIoUeK Tepu(peprudIecKux HEPBOB, (PEOXPOMOLUTOMBI, OMyXOdU TUnodusa, paka
IIPECTaTeNbHON JKeNe3bl, IOCTepUaIbHON yBealbHON MEIaHOMBI, PEAKOTO reMaToJOrH4ecKOro
pacCTpOMCTBa, METAaCTaTUYECKOTO paka NOYeK, pabJoOMOHOW OMyXOJH, pabdIOMHOCAPKOMBI,
CapKOMBI, pakKa KOXH, CapKOMbl MATKHX TKaHel, IJIOCKOKJIETOYHOIO paka, paka >Kelyaka,
CHHOBHAJILHOM CapKOMBI, paka SU4Ka, KapLIUHOMBI TUMyCa, TUMOMbBI, METaCTATUYECKOTO paka

LHHTOBHHHOﬁ JKEJIE3bI U paKa MATKH.
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[00394] B uvactHOCTH, yKa3aHHbIe PD-1-cBs3pIBaromine MOJIEKyJIbl COTJIACHO HACTOSILIEMY
U300pEeTeHNI0 MOTYT OBbIThb  HWCHOJB30BAaHBI JUISI  JICUEHHS  KOJIOPEKTAJIBHOTO  paka,
rernaToOLEIUTIOIAPHON  KapIUHOMBI, TJIMOMBI, paka II0YeK, paka MOJIOYHOH IKele3bl,
MHOXKECTBEHHOW  MHENIOMBI, paka MOYEBOrO  My3bIps, HEHPOOIACTOMBI,  CapPKOMBI,
HEXOJUKKUHCKONW JUM(OMBI, HEMENKOKJIETOUYHOIO paka JIeTKUX, paka SHWYHUKOB, paka
MOAKEITyTOYHOM JKEJIE3bl U PaKa NPsIMOU KULIKH.

[00395] CesizaHHble C maroreHamMu 3a00JeBaHUs, KOTOpPbIE MOXKHO JIEUHUTh C
UCIIOJIb30BAHUEM  YKa3aHHbIX  PD-1-CBA3bIBAOIIMX  MOJIEKYJ  COTJIaCHO  HACTOSILEMY
M300pETEHNI0, BKJIOYAIOT XPOHMYECKHE BHUPYCHbIE, OakTepualbHble, TI'PUOKOBBIE U
napasutapHble  uMH(pekuuu. XpoHHUECKHME HHQEKIUH, KOTOpble MOXHO JIEUUTh C
ucrnoyib3oBanneM PD-1-CBS3bIBaOIIMX  MOJIEKYJ COTJIACHO HACTOALIEMY U300peTeHUIo,
BKJIFOUAIOT BUpyc DnireiiHa-bapp, supyc renatuta A (HAV); Bupyc renarura B (HBV); Bupyc
rematuta C (HCV); Bupycel repmeca (mampumep, HSV-1, HSV-2, HHV-6, CMV), Bupyc
umMMmyHoneduuuTta uvenoseka (BUY), Bupyc Besukymspuoro cromaruta (VSV), unbpexnmy,
Bb3BanHble Bacilli, Citrobacter, Cholera, Diphtheria, Enterobacter, Gonococci, Helicobacter
pylori, Klebsiella, Legionella, Meningococci, Mycobacterium, Pseudomonas, Pneumonococci,
Oakrepussmu pukkercusimu, Salmonella, Serratia, Staphylococci, Streptococci, Tetanus,
Aspergillus (fumigatus, niger w T. 1n.), Blastomyces dermatitidis, Candida (albicans, krusei,
glabrata, tropicalis w T. n.), Cryptococcus neoformans, Bunamu pona Mucorales (mucor,
absidia, rhizopus), Sporothrix schenkii, Paracoccidioides brasiliensis, Coccidioides immitis,
Histoplasma capsulatum, Leptospirosis, Borrelia burgdorferi, reTbMUHTHBIMU Tapa3uTaMu
(aHKHJIOCTOMaMH, JIEHTOYHBIMH YE€pPBSIMH, TPEMATOJaMH, IUIOCKUMHU YepBsIMHU (Harmpumep,
Giardia lambia, trichinella, Dientamoeba Fragilis, Trypanosoma brucei, Trypanosoma cruzi u
Leishmania donovani).

[00396] VYxazaunbie PD-1-cBsi3pIBarOIIME MOJIEKYJIBI COTJIACHO HACTOSIIEMY U300PETEHUIO
MOKHO KOMOMHHPOBATH C IPYTMMH NMPOTUBOPAKOBBIMH areHTaMHu, B YAaCTHOCTH, MOJIEKYJIAMHU,
KOTOpbIE CIEU(PUYHO CBSA3BIBAIOTCS C PAKOBBIM AHTUT€HOM (HampuUMep, AaHTUTENaMH,
nuarenaMu). IIpoTHBOpakoBble TmpemapaThl, KOTOpPbIE MOXHO KOoMOMHHMpoBaTh ¢ PD-1-
CBSI3BIBAIOIMMH MOJICKYJIAMH COTJIACHO HACTOSIIIEMY H300pETeHUIO, BKJIIOYAIOT MOJIEKYJIBI,
KOTOpBIE CIEMU(PUYHO CBS3BIBAIOTCS C €Ile OJHUM pAKOBBIM AaHTUI'€HOM, BKitO4as: 19.9,
oOHapy>XKeHHBIN MPU pake TOJCTON KHUINKH, B MyLIMHAX MPH pake skenyaka; 4.2; A33 (aHTureH
KOJIOpEKTaNbHOM KapuuHOMBbL, Almqvist, Y. 2006, Nucl Med Biol. Nov;33(8):991-998); ADAM-
9 (mybmukanusi matenta CIITA 2006/0172350, PCT nybmukamus WO 06/084075); AH6,
obHapy:xennblii npu pake xenynka, ALCAM (PCT nyomukammst WO 03/093443); APO-1

(3mokavecTBeHHbIH aHTUTeH JuMbonuToB uenoseka) (Trauth er al. (1989) «Monoclonal
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Antibody-Mediated Tumor Regression By Induction Of Apopftosis», Science 245:301-304); B1
(Egloff, AM. et al. 2006, Cancer Res. 66(1):6-9); B7-H3 (Collins, M. et al. (2005) «The B7
Family Of Immune-Regulatory Ligands», Genome Biol. 6:223.1-223.7). Chapoval, A. et al.
(2001) «B7-H3: A Costimulatory Molecule For T Cell Activation and IFN-y Productiony, Nature
Immunol. 2:269-274; Sun, M. et al. (2002) «Characterization of Mouse and Human B7-H3
Genesy, J. Immunol. 168:6294-6297); BAGE (Bodey, B. 2002 Expert Opin Biol Ther. 2(6):577-
84); Oera-xkarenun (Prange W. er al. 2003 J Pathol. 201(2):250-9); anTurens! rpymnmsl KpOBU
ALe"Le’, oOHapykeHHblE TIPH aIEHOKAPIMHOME TOJCTOH KMIIKH, AHTUTEH JHUMPOMBI
bepkurra-38.13, C14, oOHapy»keHHbIH npu aaeHokapiuHoMe TosicTol kumky, CA125 (anturen
kapunHoMsl suaHUKOB) (Bast, R.C. Jr. ef al. 2005 Int J Gynecol Cancer 15 Suppl 3:274-81 ; Yu
et al. (1991) «Coexpression Of Different Antigenic Markers On Moieties That Bear CA 125
Determinantsy, Cancer Res. 51(2):468-475); xapOoxkcunmantumazy M (myOnukauusi maTeHTa
CIHIA 2006/0166291); CDS5 (Calin, G.A. et al. 2006 Semin Oncol. 33(2):167-73; CD19 (Ghetie
et al. (1994) «Anti-CD19 Inhibits The Growth Of Human B-Cell Tumor Lines in vitro And Of
Daudi Cells In SCID Mice By Inducing Cell Cycle Arrest», Blood 83:1329-1336; Troussard, X.
et al. 1998 Hematol Cell Ther. 40(4):139-48), CD20 (Reff ef al. (1994) «Depletion Of B Cells in
vivo By A Chimeric Mouse Human Monoclonal Antibody To CD20», Blood 83:435-445;
Thomas, D.A. et al. 2006 Hematol Oncol Clin North Am. 20(5):1125-36); CD22 (Kreitman, R.J.
2006 AAPS J. 18;8(3):E532-51); CD23 (Rosati, S. et al. 2005 Curr Top Microbiol Immunol.
5;294:91-107); CD25 (Troussard, X. ef al. 1998 Hematol Cell Ther. 40(4):139-48); CD27
(Bataille, R. 2006 Haematologica 91(9):1234-40); CD28 (Bataille, R. 2006 Haematologica
91(9):1234-40); CD33 (Sgouros et al. (1993) «Modeling And Dosimetry Of Monoclonal
Antibody M195 (Anti-CD33) In Acute Mpyelogenous Leukemia», J. Nucl. Med. 34:422-430);
CD36 (Ge, Y. 2005 Lab Hematol. 11(1):31-7); CD40/CD154 (Messmer, D. ef al. 2005 Ann N 'Y
Acad Sci. 1062:51-60); CD45 (Jurcic, J.G. 2005 Curr Oncol Rep. 7(5):339-46); CD56 (Bataille,
R. 2006 Haematologica 91(9):1234-40); CD46 (marent CIIA Ne7148038; PCT nmyOmukarmst
WO 03/032814); CD52 (Eketorp, S.S. et al. (2014) «Alemtuzumab (Anti-CD52 Monoclonal
Antibody) As Single-Agent Therapy In Patients With Relapsed/Refractory Chronic Lymphocytic
Leukaemia (CLL)-A Single Region Experience On Consecutive Patients», Ann Hematol.
93(10):1725-1733; Suresh, T. et al. (2014) «New Antibody Approaches To Lymphoma Therapy»,
J. Hematol. Oncol. 7:58; Hoelzer, D. (2013) «Zargeted Therapy With Monoclonal Antibodies In
Acute Lymphoblastic Leukemiay», Curr. Opin. Oncol. 25(6):701-706); CD56 (Bataille, R. 2006
Haematologica 91(9):1234-40); CD79a/CD7% (Troussard, X. ef al. 1998 Hematol Cell Ther.
40(4):139-48; Chu, P.G. et al. 2001 Appl Immunohistochem Mol Morphol. 9(2):97-106); CD103
(Troussard, X. et al. 1998 Hematol Cell Ther. 40(4):139-48); CD317 (Kawai, S. ef al. (2008)
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«Interferon-A Enhances CD317 FExpression And The Antitumor Activity Of Anti-CD317
Monoclonal Antibody In Renal Cell Carcinoma Xenograft Models», Cancer Science
99(12):2461-2466; Wang, W. ef al. (2009) HM1.24 (CD317) Is A Novel Target Against Lung
Cancer For Immunotherapy Using Anti-HM1.24  Antibody», Cancer Immunology,
Immunotherapy 58(6):967-976; Wang, W. ef al. (2009) «Chimeric And Humanized Anti-HM1.24
Antibodies Mediate Antibody-Dependent Cellular Cytotoxicity Against Lung Cancer Cells. Lung
Cancery, 63(1):23-31; Sayeed, A. et al. (2013) «Aberrant Regulation Of The BST2 (1etherin)
Promoter Enhances Cell Proliferation And Apoptosis Evasion In High Grade Breast Cancer
Cells», PLoS ONE 8(6)e67191, pp. 1-10); CDK4 (Lee, Y.M. et al. 2006 Cell Cycle 5(18):2110-
4); CEA (xapumHosMOpuoHanbHblii anTureH; Foon ef al. (1995) «Immune Response To The
Carcinoembryonic Antigen In Patients Treated With An Anti-Idiotype Antibody Vacciney, J.
Clin. Invest. 96(1):334-42); Mathelin, C. 2006 Gynecol Obstet Fertil. 34(7-8):638-46; Tellez-
Avila, F.1. ef al. 2005 Rev Invest Clin. 57(6):814-9); CEACAMY9/CEACAMS6 (Zheng, C. et al.
(2011) «4 Novel Anti-CEACAMS Monoclonal Antibody, CC4, Suppresses Colorectal Tumor
Growth and Enhances NK Cells-Mediated Tumor Immunity», PLoS One 6(6):€21146, pp. 1-11);
CO17-1A (Ragnhammar et al. (1993) «Effect Of Monoclonal Antibody 17-14 And GM-CSF In
Patients With Advanced Colorectal Carcinoma - Long-Lasting, Complete Remissions Can Be
Inducedy», Int. J. Cancer 53:751-758); CO-43 (auturen rpymme! kposu Le® ); CO-514 (anTuren
rpymmbl kpoBu Le?), oOHapyxennblit npu aneHokapuuaome, CTA-1; CTLA-4 (Peggs, K.S. ef al.
2006 Curr Opin Immunol. 18(2):206-13); uurokepatun 8 (PCT nybnmukanuss WO 03/024191);
D1.1; Di56-22; DRS (Abdulghani, J. ef al. (2010) «TRAIL Receptor Signaling And
Therapeutics», Expert Opin. Ther. Targets 14(10):1091-1108; Andera, L. (2009) «Signaling
Activated By The Death Receptors Of The TNFR Family», Biomed. Pap. Med. Fac. Univ.
Palacky Olomouc Czech. Repub. 153(3):173-180; Carlo-Stella, C. et al. (2007) «Iargeting
TRAIL Agonistic Receptors for Cancer Therapyy, Clin, Cancer 13(8):2313-2317; Chaudhari,
B.R. et al. (2006) «Following the TRAIL to Apoptosisy», Immunologic Res. 35(3):249-262); psin
E: (rpynna kposu B), oOHapy:keHHbIH npu pake nomkenynounoit skenesbl, EGFR (peuenTop
snuaepMabHOro ¢akropa pocrta, Adenis, A. ef al. 2003 Bull Cancer. 90 Spec No:S228-32);
s¢puH (1, B yactHoctH, EphA2 (marent CLIA 7569672, PCT nybnukanus WO 06/084226), Erb
(ErbB1, ErbB3, ErbB4, Zhou, H. ef al. 2002 Oncogene 21(57):8732-8740; Rimon, E. et al. 2004
Int J Oncol. 24(5):1325-1338); GAGE (GAGE-1; GAGE-2; Akcakanat, A. ef al. 2006 Int J
Cancer. 118(1):123-128); GD2/GD3/GM2 (Livingston, P.O. et al. 2005 Cancer Immunol
Immunother. 54(10):1018-1025); raarmmo3un GD2 (Gpe; Saleh ef al. (1993) «Generation Of A
Human Anti-Idiotypic Antibody That Mimics The GD2 Antigen», J.Immunol., 151, 3390-3398);
ranrmo3n GD3 (Gps; Shitara ef al. (1993) «A Mouse/Human Chimeric Anti-(Ganglioside GD3)
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Antibody With Enhanced Antitumor Activities», Cancer Immunol. Immunother. 36:373-380);
ranrmo3nn GM2 (Gwme; Livingston ef al. (1994) «Improved Survival In Stage 111 Melanoma
Patients With GM?2 Antibodies: A Randomized Trial Of Adjuvant Vaccination With GM?2
Ganglioside», J. Clin. Oncol. 12:1036-1044); ranrmmo3un GM3 (Gms; Hoon ef al. (1993)
«Molecular Cloning Of A Human Monoclonal Antibody Reactive To Ganglioside GM3 Antigen
On Human Cancers», Cancer Res. 53:5244-5250); GICA 19-9 (Herlyn et al. (1982)
«Monoclonal Antibody Detection Of A Circulating Tumor-Associated Antigen. I. Presence Of
Antigen In Sera Of Patients With Colorectal, Gastric, And Pancreatic Carcinomay, J. Clin.
Immunol. 2:135-140); gp100 (Lotem, M. et al. 2006 J Immunother. 29(6):616-27); Gp37 (T-
KJIETOYHBbIN aHTHreH ueiiko3a uenoBeka, Bhattacharya-Chatterjee ef al. (1988) «ldiotype
Vaccines Against Human T Cell Leukemia. II. Generation And Characterization Of A
Monoclonal Idiotype Cascade (Abl, Ab2, and Ab3)», J. Immunol. 141:1398-1403); gp75
(anTuren menanomsl, Vijayasardahl ef al. (1990) « The Melanoma Antigen Gp75 Is The Human
Homologue Of The Mouse B (Brown) Locus Gene Product», J. Exp. Med. 171(4):1375-1380);
gpA33 (Heath, J K. et al. (1997) «The Human A33 Antigen Is A Transmembrane Glycoprotein
And A Novel Member Of The Immunoglobulin Superfamily», Proc. Natl. Acad. Sci. (U.S.A))
94(2):469-474; Ritter, G. et al. (1997) «Characterization Of Posttranslational Modifications Of
Human A33 Antigen, A Novel Palmitoylated Surface Glycoprotein Of Human Gastrointestinal
Epitheliumy», Biochem. Biophys. Res. Commun. 236(3):682-686; Wong, N.A. ef al. (2006)
«EpCAM and gpA33 Are Markers Of Barrett's Metaplasiax», J. Clin. Pathol. 59(3):260-263);
anturen HER2 (HER2/neu, p185"ER?; Kumar, Pal S ef al. 2006 Semin Oncol. 33(4):386-91);
HMFG (anturen rnoQyssl MOJOYHOTO kHpa uenoBeka, WO1995015171); manunnomaBupyc-E6
yenoBeka/mammuiomasupyc-E7 denoseka (DiMaio, D. ef al. 2006 Adv Virus Res. 66:125-59;
HMW-MAA  (BBICOKOMOJIEKYJSIDHBIM ~ aHTUreH MenaHombl, Natali ef al  (1987)
«Immunohistochemical Detection Of Antigen In Human Primary And Metastatic Melanomas By
The Monoclonal Antibody 140.240 And Its Possible Prognostic Significance », Cancer 59:55-63;
Mittelman et al. (1990) «Active Specific Immunotherapy In Patients With Melanoma. A Clinical
Trial With Mouse Antiidiotypic Monoclonal Antibodies Elicited With Syngeneic Anti-High-
Molecular-Weight-Melanoma-Associated Antigen Monoclonal Antibodies», J. Clin. Invest.
86:2136-2144); anturen | (muddepernunpoBounsiii anturen, Feizi (1985) «Demonstration By
Monoclonal Antibodies That Carbohydrate Structures Of Glycoproteins And Glycolipids Are
Onco-Developmental Antigens», Nature 314:53-57); IL13Ro2 (PCT nybmukauus WO
2008/146911; Brown, C.E. et al. (2013) «Glioma IL13Ra2 Is Associated With Mesenchymal
Signature Gene Fxpression And Poor Patient Prognosis», PLoS One. 18;8(10):€77769;
Barderas, R. et al. (2012) «High Expression Of IL-13 Receptor A2 In Colorectal Cancer Is
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Associated With Invasion, Liver Metastasis, And Poor Prognosis», Cancer Res. 72(11):2780-
2790, Kasaian, M.T. ef al. (2011) «IL-13 Antibodies Influence 1L-13 Clearance In Humans By
Modulating Scavenger Activity Of IL-13Ra2», J. Immunol. 187(1):561-569; Bozinov, O. ef al.
(2010) «Decreasing Expression Of The Interleukin-13 Receptor IL-13Ralpha2 In Treated
Recurrent Malignant Gliomasy», Neurol. Med. Chir. (Tokyo) 50(8):617-621; Fujisawa, T. ef al.
(2009) «A4 novel role of interleukin-13 receptor alpha? in pancreatic cancer invasion and
metastasis», Cancer Res. 69(22):8678-8685); unrerpun f6 (PCT nybnukamus WO 03/087340);
JAM-3 (PCT nybmuxauus WO 06/084078); KID3 (PCT nyGmukamust WO 05/028498); KID31
(PCT nybmuxauus WO 06/076584); obuuit anturen kapuuHoms! KS 1/4 Hellstrom ef al. (1986)
«Monoclonal Mouse Antibodies Raised Against Human Lung Carcinomay, Cancer Res.
46:3917-3923); LEA; LUCA-2 (ny6muxauuu natenroB CIIIA 2006/0172349; PCT nyOnuxauus
WO 06/083852); M1:22:25:8; M18; M39; MAGE (MAGE-1; MAGE-3; (Bodey, B. 2002 Expert
Opin Biol Ther. 2(6):577-84); MART (Kounalakis, N. ef al. 2005 Curr Oncol Rep. 7(5):377-82;
me3orenuH (Chang K, and Pastan 1. 1996 «Molecular cloning of mesothelin, a differentiation
antigen present on mesothelium, mesotheliomas, and ovarian cancersy, Proc Natl Acad Sci USA
93:136-40), MUC-1 (Mathelin, C. 2006 Gynecol Obstet Fertil. 34(7-8):638-46); MUM-1
(Castelli, C. et al. 2000 J Cell Physiol. 182(3):323-31); Myl; N-
anerwiraoko3amuauiaTpancdepasy (Dennis, JW. 1999 Biochim Biophys Acta. 6;1473(1):21-
34); neormukomnporenH, NS-10, oOHapyxkeHHbIi npu aneHokapuuHomax; OFA-1; OFA-2;
oHkoctatuH M (peuenTtop onkocraruHa Oeta, mateHT CLIA Ne7572896, PCT nybnukarmst WO
06/084092); pl5 (Gil, J. et al. 2006 Nat Rev Mol Cell Biol. 7(9):667-77), p97
(accommupoBaHHbIi ¢ MenaHoMmol aHtures; Estin et al. (1989) «Transfected Mouse Melanoma
Lines That Express Various Levels Of Human Melanoma-Associated Antigen p97», J. Natl.
Cancer Instit. 81(6):445-454); PEM (nmomumop¢uelii snutenuanbheiii mynus, Hilkens ef al.
(1992) «Cell Membrane-Associated Mucins And Their Adhesion-Modulating Property», Trends
in Biochem. Sci. 17:359-363); PEMA (anTureH noJuMop(pHOro 3MUTEUAIBHOTO MYLUHA);
PIPA (marenr CIOA Ne7405061, PCT mnyOmmukaums WO 04/043239); PSA (anturen
npexncratenpHoi sxene3nl, Henttu ef al. (1989) «cDNA Coding For The Entire Human Prostate
Specific Antigen Shows High Homologies To The Human Tissue Kallikrein Genesy, Biochem.
Biophys. Res. Comm. 10(2):903-910; Israeli ef al (1993) «Molecular Cloning Of A
Complementary DNA Encoding A Prostate-Specific Membrane Antigen», Cancer Res. 53:227-
230; Cracco, C.M. et al. 2005 Minerva Urol Nefrol. 57(4):301-11); PSMA (crienuduuHbIN 1151
npocratel MeMOpaHHbI aHTureH, Ragupathi, G. 2005 Cancer Treat Res. 123:157-180);
npocrarnueckas kucnas ¢ocdarasza (Tailor er al. (1990) «Nucleotide Sequence Of Human

Prostatic Acid Phosphatase Determined From A Full-Length cDNA Clone», Nucl. Acids Res.
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18(16):4928); Ris, oOHapyxkeHHblii npu MmenaHome; ROR1 (marentr CIHA Ne5843749);
churromununer, SSEA-1; SSEA-3; SSEA-4; sTn (Holmberg, L.A. 2001 Expert Opin Biol Ther.
1(5):881-91); T-kieTouHbIl penenTop, MOJYYEHHbIH U3 KOKHOH T-kierouHoi num¢pomsl (cMm.
Edelson (1998) «Cutaneous T-Cell Lymphoma: A Model For Selective Immunotherapy», Cancer
J Sci Am. 4:62-71); TsA7, oOHapyxeHHBIH B MuenounHbix kierkax, TAG-72 (Yokota et al.
(1992) «Rapid Tumor Penetration Of A Single-Chain Fv And Comparison With Other
Immunoglobulin Formsy», Cancer Res. 52:3402-3408); TLS (rpynma kposu A); peuenrop TNF
(peuenrop TNF-a, penenrop TNF-f; peuentop TNF-y (van Horssen, R. ez al. 2006 Oncologist.
11(4):397-408; Gardnerova, M. ef al. 2000 Curr Drug Targets. 1(4):327-64); TRA-1-85 (rpynmna
kposu H), peuentop tpancheppuna (marenr CIHA Ne7572895, PCT nyGmukaums WO
05/121179), 5T4 (TPBG, rnuxomporteun Ttpodobnacra, Boghaert, ER. er al. (2008) «7he
Oncofetal Protein, ST4, Is A Suitable Target For Antibody-Guided Anti-Cancer Chemotherapy
With Calicheamiciny», Int. J. Oncol. 32(1):221-234; Eisen, T. et al. (2014) «Naptumomab
Estafenatox: Targeted Immunotherapy with a Novel Immunotoxiny, Curr. Oncol. Rep. 16:370,
pp. 1-6); TSTA (onyxonecnenuduyHbIil TPAaHCIIIAHTALMOHHBII aHTUTEH), HAIIpUMep, BUPYCHO-
MHyLIUPOBaHHBIE ONyXOJieBble aHTUreHbl, BKIouas T-anturen JIHK-conepxamux omyxoneBbIx
BUPYCOB M aHTHreHol obosoukn PHK-comepikammx OIMyXoJeBBIX BHPYCOB, OHKO(ETaIbHBIM
anturen-ajbda-peronporens, Takod kak CEA TOJCTONH KHIIKH, OHKO(ETaJbHBI AHTUTEH
omyxosin MoueBoro my3bipsi (Hellstrom er al. (1985) «Monoclonal Antibodies To Cell Surface
Antigens Shared By Chemically Induced Mouse Bladder Carcinomasy», Cancer. Res. 45:2210-
2188); VEGF (Pietrantonio, F. ef al. (2015) «Bevacizumab-Based Neoadjuvant Chemotherapy
For Colorectal Cancer Liver Metastases: Pitfalls And Helpful Tricks In A Review For
Clinicians», Crit. Rev. Oncol. Hematol. 95(3):272-281; Grabowski, J.P. (2015) «Current
Management Of Ovarian Cancer», Minerva Med. 106(3):151-156; Field, KM. (2015)
«Bevacizumab And Glioblastoma: Scientific Review, Newly Reported Updates, And Ongoing
Controversiesy, Cancer 121(7):997-1007; Suh, D.-H. et al. (2015) «Major Clinical Research
Advances In Gynecologic Cancer In 2014», J. Gynecol. Oncol. 26(2):156-167; Liu, K.J. et al.
(2015) «Bevacizumab In Combination With Anticancer Drugs For Previously Treated Advanced
Non-Small Cell Lung Cancer», Tumour Biol. 36(3):1323-1327; D1 Bartolomeo, M. ef al. (2015)
«Bevacizumab treatment in the elderly patient with metastatic colorectal cancer», Clin. Interv.
Aging 10:127-133); peuentop VEGF (O’Dwyer. P.J. 2006 Oncologist. 11(9):992-998); VEPS;
VEP9; VIM-DS; u ranten Y, Le¥, oOHapyKeHHBIH B KJIeTKaX SMOPHOHAIBHON KapLIMHOMBL.

[00397] CornacHO HEKOTOPBIM BapHaHTAM pEAJM3aLUN  HACTOSIIEro H300peTeHus
ykaszaHHble PD-1-CBs3bIBarOIINE MOJIEKYJIbl COTJIACHO HACTOSIIIEMY U300PETEHUIO UCTIONB3YIOT B

KOMOMHAIMM ¢ ONHOH WM OoJiee MOJIEKyJaMH, KOTOpble CHenu(UIHO CB3bIBAIOTCS ¢ ST4,
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B7H3, CD19, CD20, CDS1, CD123, DRS, EGFR, EpCam, GD2, gpA33, HER2, ROR-1, TAG-
72, anturenom Kk VEGF-A w/unu VEGFR2.

[00398] VYkazannabie PD-1-CBs3pIBarOIINE MOJIEKYJIBI COTJIACHO HACTOSIIEMY U300PETEHUIO
MOKHO KOMOWHHUpPOBATb C WMMYHOT€HHBIM AareHTOM, TaKUM KakK OIyXOJieBas BaKIMHA.
ITopxonsmue BakIUHBI MOTYT COJEP’KaTh OYMINEHHBbIE OIYyXOJIEBbIE AHTUTE€HbI (BKIFOYAs
pPEKOMOMHAHTHBIE OENKH, MENTHABl U MOJEKYJIbl YIJIEBOAOB), AyTOJOTHYHbIE WM AJJIOT€HHbIE
OTIyXOJIEBbIE KJIETKH. BBUIO OMMCAaHO HECKOJIBKO CTPATErnid, KaCAOIIMUXCs OIMYyXOJEBBIX BAKLIUH
(cm., Hampumep, Palena, C., et al, (2006) «Cancer vaccines: preclinical studies and novel
strategies», Adv. Cancer Res. 95, 115-145; Mellman, 1., et al. (2011) «Cancer immunotherapy
comes of age», Nature 480, 480-489; Zhang, X. M. et al. (2008) «The anti-tumor immune
response induced by a combination of MAGE-3/MAGE-n-derived pepftides», Oncol. Rep. 20,
245-252; Disis, M. L. ef al. (2002) «Generation of T-cell immunity to the HER-2/neu protein
after active immunization with HER-2/neu peptide-based vaccines», J. Clin. Oncol. 20, 2624—
2632; Vermelij, R. et al. (2012) «Potentiation of a p53-SLP vaccine by cyclophosphamide in
ovarian cancer: a single-arm phase II study.» Int. J. Cancer 131, E670-E680). Yka3auubie PD-
1-CBSI3bIBAIOIME MOJIEKYJIbI COTJIACHO HACTOSIILEMY H300pETeHHI0 MOXKHO KOMOMHHPOBATH C
XUMHOTEPANeBTUUECKUMHU CXeMaMU. B 3TuUX ciydasx CyIIEeCTBYeT BO3MOKHOCTb CHIDKEHUS
J03bl BBOJMMOI'O XMMHOTepaneBTudeckoro pearenta (Mokyr ef al. (1998) Cancer Research 58:
5301-5304).

[00399] VYkazanubie PD-1-cBsi3pIBarOIIMe MOJIEKYJIbI COTJIACHO HACTOSIIEMY U300PETEHUIO
MOKHO KOMOHMHHpPOBaTb C IPYTUMH HMMYHOCTHMYJHUPYIOIIUMH MOJIEKYJIAMH, TaKHUMH Kak
aHTHUTENA, KOTOpbIE AKTHBUPYIOT BOCHPUHUMYHUBOCTb MMMYHHOH CHCTEMBl XO3SIMHA, YTOOBI
ofecrieynTh MOBBILICHHbIE YPOBHH aKkTUBAMH T-kieTok. B wacTHOCTH, OBUIO MOKa3aHO, YTO
anturena xk PD-1, anturena xk PD-L1 w/mwmm anturena k CTLA-4 akTHBHPYIOT MMMYHHYIO
cucremy (cMm., Hanpumep, del Rio, M-L. ef al. (2005) «Antibody-Mediated Signaling Through
PD-1 Costimulates T Cells And Enhances CD28-Dependent Proliferation», Eur. J. Immunol
35:3545-3560; Barber, D. L. ef al. (20006) «Restoring function in exhausted CD8 T cells during
chronic viral infectiony, Nature 439, 682—-687; Iwai, Y. ef al. (2002) «Involvement Of PD-L1 On
Tumor Cells In The Escape From Host Immune System And Tumor Immunotherapy By PD-L1
Blockade», Proc. Natl Acad. Sci. USA 99, 12293-12297, Leach, D. R., ef al, (1996)
«Enhancement Of Antitumor Immunity By CTLA-4 Blockade», Science 271, 1734-1736).
JIOTIOTHUTEbHBIE IMMYHOCTUMYJIHPYIOLINE MOJIEKYJIbI, KOTOPBIE MOKHO KOMOUHUpPOBATh ¢ PD-
1-CBA3BIBAIOIIMMH MOJIEKYJIAMH COTJIACHO HACTOSALIEMY H300PETEHHIO, BKIIIOYAIOT AHTHTENA K
MOJIEKYJJaM Ha TOBEPXHOCTH MACHAPUTHBIX KIETOK, KOTOpbIE AaKTHBHPYIOT (YHKLHUIO

nernputHbIX Ki1etok (JIK) u npencrasnenue anturena, antutena k CD40, ciocoOHbIe 3aMEHUTD
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aKTUBHOCTb XENMEPHBIX T-KJIETOK, W aKTUBUPYIOIIHWE AaHTUTENA K KOCTHMYJHUPYIOIIUM
mosekynam T-knerok, Takum kak PD-L1, CTLA-4, OX-40 4-1BB u ICOS (cm., Hanpumep, Ito ef
al. (2000) «Lffective Priming Of Cytotoxic T Lymphocyte Precursors By Subcutaneous
Administration Of Peptide Antigens In Liposomes Accompanied By Anti-CD40 And Anti-CTLA-4
Antibodies»,Immunobiology 201:527-40; marent CILIA Ne5811097; Weinberg ef al. (2000)
«bngagement of the OX-40 Receptor in vivo Enhances Antitumor Immunity», Immunol
164:2160-2169; Melero et al. (1997) «Monoclonal Antibodies Against The 4-1BB 1-Cell
Activation Molecule Eradicate Establish ed Tumors», Nature Medicine 3: 682-685; Hutloff ez al.
(1999) «ICOS Is An Inducible 1-Cell Co-Stimulator Structurally And Functionally Related To
CD28», Nature 397: 263-266; u Moran, A E. et al. (2013) «The TNFRs OX40, 4-1BB, and CD40
As Targets For Cancer Immunotherapy», Curr Opin Immunol. 2013 Apr; 25(2):
10.1016/5.c01.2013.01.004), n/unu cTumynupyromue XuMepHole anturenssle perentopsl (CAR),
COZep’Kallie AHTHICHCBS3BIBAIOIIMK JIOMEH, HANpaBJIEHHbIH K aHTHIeHy 3a00JieBaHus,
rUOpUIN30BaHHBI ¢ ONHUM Wi OoJiee BHYTPUKIETOUHBIMH CUTHAJIBHBIMH JOMEHAMH U3
Pa3NIUYHBIX KOCTUMYJIHPYIOINX OeKOBBIX perentopos (Hampumep, CD28, 4-1BB, ICOS, 0X40
U T. 1.), KOTOpbIe CIy)XaT Il CTUMYJSIOMU T-KJIETOK MpPU CBA3bIBAHUM AaHTUTEHa (CM.,
Harpumep, Tettamanti, S. et al. (2013) «Zargeting Of Acute Myeloid Leukaemia By Cytokine-
Induced Killer Cells Redirected With A Novel CD123-Specific Chimeric Antigen Receptor», Br.
J. Haematol. 161:389-401; Gill, S. ef al. (2014) «Efficacy Against Human Acute Myeloid
Leukemia And Myeloablation Of Normal Hematopoiesis In A Mouse Model Using Chimeric
Antigen Receptor-Modified T Cellsy, Blood 123(15): 2343-2354; Mardiros, A. ef al. (2013) «T
Cells Expressing CD123-Specific Chimeric Antigen Receptors Exhibit Specific Cytolytic Effector
Functions And Antitumor Effects Against Human Acute Myeloid Leukemiay», Blood 122:3138-
3148; Pizzitola, 1. et al. (2014) «Chimeric Antigen Receptors Against CD33/CD123 Antigens
Lfficiently Target Primary Acute Myeloid Leukemia Cells in vivoy, Leukemia
doi:10.1038/leu.2014.62).

[00400] VYxazannbie PD-1-cBs3bIBarOIINE MOJIEKYJIBI COTJIACHO HACTOSIIEMY U300PETEHUIO
MOKHO KOMOMHHMPOBATh ¢ MHTHOMPYIOIIMM XHUMEPHBIM aHTUTeHHbIM perienrtopoM (ICAR) mist
NepEeHanpaBIeHNs]  HALlEJIEHHBIX ~HMMMYHOTepaneBTHdecknx otBeroB. 1CAR  comepkut
AHTUI€HCBSI3bIBAIOLINIA TOMEH, HANPABJICHHBIH K aHTHreHY 3a00JieBaHMsI, THOPUAN30BAHHBIN C
OIITHUM MJIH OOJiee BHYTPHUKIIETOYHBIMU CUTHAJIBHBIMHI JJOMEHAMH U3 PA3JIMYHBIX HHTUOHPYIOIHX
OenkoBbIX peuentopos (Hampumep, CTLA-4, PD-1 u T. 1.), KOTOpBIE CIIy:KaT AJisi OTPaHUYEHUS
oTBeTOB T-KJIETOK MpH CBSA3BIBAHUM C aHTUTE€HOM (cM., Hanpumep, Fedorov V.D. (2013) «PD-1—
and CTLA-4-Based Inhibitory Chimeric Antigen Receptors (iCARs) Divert Off-Target
Immunotherapy Responsesy», Sci. Tranl. Med. 5:215ral72 doi:10.1126/ scitranslmed.3006597.
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[00401] B uvactHOCTH, yKa3aHHbIe PD-1-cBs3pIBaromine MOJIEKyJIbl COTJIACHO HACTOSILIEMY
U300pETEeHNI0 UCTOJIL3YIOT B KoMOuHaimu ¢ antutesiom k CD137, anturenom x CTLA-4,
antutenoM k OX40, anturenom k LAG-3, anturenom k PD-L1, anturenom k TIGIT, aatutesom
k TIM-3 w/unu npoTUBOPAKOBON BaKIIMHOM.

B JuarHocTuyeckasi ¥ Jje4e0HO-THATHOCTHYECKAsl M0JIE3HOCTh

[00402] Hexoroppie u3 PD-1-cBsa3piBaromimx  MOJIEKYJT  COTJIACHO — HACTOSILIEMY
U300pETEeHNI0 He CIOCOOHBI WJTU MPOSIBJSIFOT clabyr0 CIOCOOHOCTh OJIOKUPOBATH CBSI3bIBAHUE
PD-1 ¢ jgurangom PD-1L. B stoii cBsizu anturena MAT 2 k PD-1 u MAT 4 x PD-1, ux
rYMaHU3UPOBAaHHbIE MPOU3BOJAHBIE, & TAK)XXe MOJEKYNbl, coaepxkauue ux PD-1-cBsaspiBaromue
¢bparmenTsl (Hanpumep, OucnenuduUecKple quaTena, U T.4.), WIK Te, KOTOpble KOHKYPHPYIOT 3a
CBS3bIBAHUE C YKAa3aHHBIMH AHTUTEJIAMH, MOTYT OBbITh TOMEYEHBbl IETEKTHPYEeMOW METKOMH
(HampuMep, C UCHOJIb30BAHUEM PAAMOAKTHBHBIX, (PEPMEHTATHBHBIX, (IYOPECLIEHTHBIX,
XeMUJIFOMHUHECLIEHTHBIX, TAPAMArHUTHBIX, AMAMArHUTHBIX MM JPYTUX MEYEHbIX (PParMEeHTOB) U
UCTIONIB3YIOTCS Juisl nerektupoBanus PD-1 B oOpasnax wim Busyanusammu PD-1 Ha kieTkax.
ITockoNIbKy yKa3aHHbIE MOJIEKYJIbI HE BIIUSIIOT Ha OHMOJIOTMYECKYH0 aKTUBHOCTH PD-1, oHH
0COOEHHO TMOJIE3HBI B CHOCO0AX ONpeneNeHuss CTENeHH, MECTOIOJOXKEHUs U U3MEHEHHs
skcnpeccun PD-1 y cyObekToB (Hanmpumep, y CyOBEKTOB, KOTOPBIX JieuaT OT paka, CBSI3AHHOTO C
SKCTPECCUEN WU HalleJIeHHbIM Bo3aercTBreM Ha PD-1).

XII  dPapmaneBTHYeCKHE KOMIIO3HLMHU

[00403] Kommo3unuu corjlacHO HACTOSIIEMY U300PETEHUIO BKITIOUAIOT Hepac(hacoBaHHbBIE
JIEKapCTBEHHbIE KOMITO3HUIIMHU, IPUTOAHBIC Il U3rOTOBJIEHHs (PapMaleBTUYECKUX KOMIO3HLIUH
(HampuMep, HEOYMINEHHBbIX WJIH HECTEPUJIbHBIX KOMIO3UIUH) ¢  (apMaleBTUIECKUX
KOMNO3ULIUH (T.€., KOMIIO3ULMI, KOTOPBIE MOAXOIST JJIsi BBEACHHsS CYOBEKTY WU MAIHEHTY),
KOTOpbIe MOTYT OBbITh HCIOJIB30BaHbl B MPUTOTOBJIEHUH CTAHAAPTHBIX JIEKAPCTBEHHBIX (HOpM.
[Mopxonsimue KOMIO3UIMU COAEPIKAT MPOGUIAKTUYECKA WM TePaneBTHUECKH 3P (PEeKTHBHOE
KOJIM4eCTBO PD-1-CBS3BIBAOIMX MOJIEKYJI COTJIACHO HACTOSIEMY H300PETEHHIO  HITU
KOMOMHAIIMIO TMOAXOJSIIUX areHToB W (apMaleBTHYECKH TMPUEMIIEMOTO  HOCHTEJS.
[IpennoyTUTeNPHO  KOMIIO3ULMHM  COTJIACHO  HACTOSIIEMY  H300pPETeHHI0  COnepiKaT
npopUIAKTUYECKH WM TepamneBTudeckn >(dekTnBHOe KoamuecTBo PD-1-cBs3bIBarOIMNX
MOJIEKYJI COTJIACHO HACTOSIIEMY M300peTeHnI0 U (hapMaleBTHUECKH MPUEMIIEMbIH HOCHTENb. B
00J1acTh HACTOSIIEr0 M300PETeHHsT B YaCTHOCTH BKIJIFOYEHBI MOIAXOMAIINE (DapMaleBTHYECKHE
KOMIO3ULIUH, B KOTOpbIX PD-1-cBsi3pIBarommast Mosnekyna npencrasisier codoit: MAT k PD-1 1,
MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 k PD-
1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13
k PD-1, MAT 14 x PD-1 unu MAT 15 k PD-1; rymaausupoBannoe MAT k PD-1 1; MAT 2
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PD-1, MAT 3 x PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8
kK PD-1, MAT 9 x PD-1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 x PD-1, MAT 13 x PD-1,
MAT 14 x PD-1 umn MAT 15 x PD-1; PD-1-cBsa3biBatommii pparMeHT JIF0OOrO YKa3aHHOTO
aHTUTeNla, WiIM B KOTOpbIXx PD-1-cBsi3bIBaromasi MoJieKysa TpencTaBisieT  coOou
oucnermduueckoe auareno k PD-1- (manpumep, ducneunpuyeckoe nuareno PD-1xLAG-3). B
00J1acTh HACTOSIIETO M300PETeHUs BKIIOUEHBI B YaCTHOCTU MOJIEKYJIBI, KOTOpBIE COAepkaTr 3
CDRL u 3 CDRu u3 MAT k PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 k PD-1, MAT 5
PD-1, MAT 6 k PD-1, MAT 7 k PD-1, MAT 8 x PD-1, MAT 9 k PD-1, MAT 10 x PD-1, MAT
11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 k PD-1 wnmu MAT 15 k PD-1;
rymanusupoBaHHoro MAT k PD-1 1; MAT 2 x PD-1, MAT 3 x PD-1, MAT 4 k PD-1, MAT 5 «
PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 k PD-1, MAT 10 x PD-1, MAT
11 x PD-1, MAT 12 k PD-1, MAT 13 x PD-1, MAT 14 x PD-1 unu MAT 15 k PD-1.

[00404] B  obOnmacte  Hacrosimero — M300peTeHHs]  TaKXK€ ~ BKJIOYEHbI  TaKue
(papmaLeBTHUECKHE KOMITIO3ULINH, KOTOPbIE JOMOJIHUTEIBHO COAEPKaT BTOPOE TEPAEBTHYECKOE
aHTUTENO (HampuMmep, creuu(puyHOe Ul OINyXOJed MOHOKJIOHAJbHOE AHTUTENO), KOTOpOoe
ABJISIETCS] CIIeNM(UYHBIM B OTHOIIEHUH KOHKPETHOT'O PAKOBOTO aHTHUI'€HA, U (papMaleBTUYECKU
PUEMJIEMBIH HOCUTEIb.

[00405] CornacHO KOHKPETHOMY BapHUaHTy peaJM3alUdd HACTOSIIEro H300peTeHHs
TEPMHUH «(papMalleBTUYECKH TMPUEMJIEMBIH» O3Ha4aeT OJOOPEHHBIH PEryJIUPYIOLUIUM OpPraHOM
(benepanbHOro MPaBUTENbCTBA WM MPABUTENBLCTBA LITATA WM NEPEUUCIeHHbI B Dapmakornee
CIOA wmm ppyrodi oOenpu3HaHHOW (apmakoree AJisi UCMOJb30BAHUS Y JKUBOTHBIX U, Ooee
KOHKPETHO, Yy 4eJOBeKa. TepMHUH «HOCHTEIb» OTHOCUTCS K pa3OaBUTENIO, aIbIOBaHTY
(Hampumep, axbproBaHTy @peliHaa (MOJTHOMY U HETOJIHOMY ), BCIIOMOTaTeIbHOMY BELIECTBY MU
HOCHUTEJIIO, €  KOTOPbIM  BBOAAT  JIEKAPCTBEHHOE  coeamHeHue.  lloaxonsmmumu
(apMaleBTHUECKUMH HOCHUTENIIMH MOTYT OBbITh CTEPHJIbHBIE XKHIKOCTH, TaKHe Kak BOAA H
Macjia, BKJIOYas Maciia HepTernpoAyKTOB, Macjia J>KHBOTHOTO, PACTHTEJIBHOTO WU
CHHTETHUYECKOTO MPOMCXOXKIEHHS, TAKHE KaK apaxrCOBOE MAaciio, COEBOE MAacjo, MHUHEPAIbHOE
Maclio, KYH)XyTHO€ Macjio U TOMy mojoOHoe. Bopa sBisieTcss mpearnovTUTEIbHBIM HOCHTEIEM
NpU BHYTPUBEHHOM BBEIEHHH (PapMaleBTU4YECKOH KOMMO3ULMH. PU3HONOrHYecKHue COJIEBBIC
pacTBOpPHI U BOAHBIE PACTBOPBI IEKCTPO3bl M TIIMIEPHHA TAK)KE MOTYT OBbITh HCIIOJIb30BAHBI B
KAa4eCTBE JKUAKUX HOCUTENIeH, B YaCTHOCTH JUIl WHBEKUHMOHHBIX pacTBopoB. [loaxomsmue
(apMarieBTHUECKHE BCIIOMOTATEIbHbIE BELIECTBA BKIIOYAKOT Kpaxmal, TJIIOKO3Y, JAKTO3Y,
caxaposy, JKeNaTHH, COJIOZ, PHUC, MYKY, MeJ, CHJIMKarellb, CTeapaT HATPHUs, MOHOCTeapaT
TIIULEPUHA, TaJlbK, XJIOPUA HATPUs, CyXoe OO0Ee3KMPEHHOE MOJIOKO, TMIIMLEPUH, TMPOIUIIEH,

IJIUKOJIb, BOAY, 9TAaHOJ U T. IL KOMHOSI/ILII/UI, €CJIi HCO6XOI[I/IMO, TAKKE MOXKET COACPKATb
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HE3HAUNTENIbHbIE KOJIMYECTBA CMAUMBAIOIINX WIH 3MYJIBTUPYIOIIUX areHTOB WIH OyQepHbIX
arenToB mus noanepxkanus pH. Iloaxonsdmme KOMIO3UIMU MOTYT OBITH B (hOpME PacTBOPOB,
CYCHEeH3HH, dMYJIbCUH, TaOJNETOK, MUIIIOJIb, KaICyJ, MOPOIIKOB, KOMIO3HLIUN C 3aMeIJIEHHBIM
BBICBOOOKIIEHHEM H T. T1.

[00406] OOBIYHO WHTPEAMEHTb KOMIIO3ULIUK COTJIACHO HACTOSIEMY H300PETeHHUIO
MOCTABJIAIOT MO OTAENbHOCTH HJIM CMEILIMBAKOT C MOJY4YeHHEM CTaHJApTHON 103UPOBAHHOMN
¢dopMbl, HampuMep, B BHIE CYXOro JHO(PHIN30BAHHOTO IOPOLIKA MM KOHIIEHTpaTa, HE
COJZIep>Kalllero BOABbI, B F€pPMETUYHO 3aKPbITOM KOHTEHepe, TaKOM Kak aMIlyjla WU caile, ¢
yKa3aHHEM KOJINYEeCTBA AKTUBHOTO areHTa. B TOM ciydae, eciM KOMIIO3MLMS AOJDKHA OBITh
BBEJEHa IyTeM HH(]Y3UH, OHa MOKET OBITh pacmpeneneHa ¢ HHQY3MOHHONW OyTBUIKOH,
cofepKaleil cTepuiibHyI0 (papMalieBTUYeCKyr0 BOAy Wi (pusnojoruyeckuit pactsop. B tom
cllydae, €CIIM KOMIIO3UIMIO BBOAAT IyTeM HMHBEKIHH, MOXET ObIThb olecredeHa amiysia
CTePUJIBHOW BOZBI U1 MHBEKLUHUH MM (PU3UOJOTHYECKOrO PacTBOpa TaK, YTO WHIPEIHEHTHI
MOTYT ObITh CMELIAaHbI Iepe]] BBEICHUEM.

[00407] Komnosummu cornacHo HacTosmeMy H300pEeTeHHI0 MOTYT ObITh M3TOTOBJICHBI B
BUJI€ HEUTPAIbHBIX WIN COJNEBbIX (popm. PapmaneBTHUECKH MPUEMIIEMbIE COJIM BKIIFOUAIOT, HO
HE OrPaHUYMBAIOTCS MU, COJIM, 0Opa30BaHHbIE C AaHMOHAMH, TAKUMH KaK aHUOHBI, MIOJy4YEHHbIE
U3 COJISIHOHM, (OCHOpPHOM, YKCYCHOW, ILIABENIEBOM, BHHHOW KHUCJIOT WU T.A., U Te, KOTOpBIE
0o0pa3oBaHbl KATHOHAMH, TAKMMH KaK KATHOHBI, MOJIy4YEHHbIC W3 HATpPUs, KaJIHs, aMMOHMS,
KaJblUs, THUAPOKCHIOB JKeJe3a, W3OMPONUIaMUHA, TPUITHIAMUHA, 2-3TUJIAMHHOATAHOJA,
TUCTUMHA, IPOKaNHA U T. 1.

[00408] CornacHo HacTosileMy HM300pPETEHUIO TakKe TpelioxkeHa (apMaleBTHUECKas
yHakoBKa wid HaOOp, comep:kaimuii ONMH WK Oojiee KOHTEWHEPOB, 3aroJIHeHHBIX PD-1-
CBSI3BIBAIOINEN MOJIEKYJION COTMJIACHO HACTOsIEMy H300peTeHHio (M Ooyiee MPenrnoYTUTETHHO
MAT x PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 k PD-1, MAT 5 x PD-1, MAT 6 x PD-
1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT 12
k PD-1, MAT 13 k PD-1, MAT 14 k PD-1 unu MAT 15 k PD-1; rymanusupoBanasiMm MAT
PD-1 1, MAT 2 x PD-1, MAT 3 x PD-1, MAT 4 k PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT
7 x PD-1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 k PD-1, MAT 12 x PD-1,
MAT 13 x PD-1, MAT 14 x PD-1 unu MAT 15 x PD-1, PD-1-cBs3piBarouum ¢parMeHTOM
1r000T0 M3 YKa3aHHBIX aHTUTEN, Wik PD-1-cBs3bIBaroIel MOJIEKYIJIOH, KOTOpasi MPeACTaBIsieT
cobotii bucnenudpuueckoe nuareno k PD-1 (Hanpumep, ducnennduyeckoe auareno PD-1xLAG-
3)). B o0Omacte Hacrosimmero H300peTEeHHMs B YAaCTHOCTH BKJIIOUEHBI MOJIEKYJIbI, KOTOPBIE
comepxat 3 CDRL u 3 CDRul u3 MAT k PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 x PD-
1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10
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PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13 k PD-1, MAT 14 k PD-1 wniu MAT 15 x PD-
1, Mo OTHENBHOCTH WM C MOAXOISIUM (hapMalleBTUYECKH MPHEMIIEeMbIM HocHuTeeM. [loMmumo
3TOTO OAWH WK 0oJiee PYrux NpOPHIAKTHIECKUX HIIH TEPANEBTHYECKIX ar€HTOB, TPUTOIHBIX
I JedeHust 3a00JIeBaHUs, TaKK€ MOTYT OBITh BKJIOYEHBI B (DapMalleBTUUECKUN MaKeT MU
Habop. CornacHo HacTOSIIIEMY M300PETEHHIO TaKXKe MPeAioskeHa hapMaleBTHUECKas yIIaKOBKa
wii Habop, comepkaluii ONWH MM OoJiee KOHTEHHEPOB, 3aIlOJHEHHBIX OAHUM HWin Ooee
UHTpenueHTaMu  (papMaleBTUIECKUX KOMITO3UIMH COTJIACHO HACTOSIIIEMY H300pETEeHHIO.
VYBenomnenue B (opme, NPEINHCAHHOW NPAaBUTENBCTBEHHBIM AreHTCTBOM, PETYIHPYIOLUM
U3TOTOBJIEHHE, TPUMEHEHNE WIIN NPOAAXy (papMalieBTUUECKHX MPENapaToB WM OMOIOTHYECKHX
IPOAYKTOB, KOTOPOE OTPakaeT 000peHNe YKa3aHHbIM areéHTCTBOM IPOM3BOACTBA, IPUMEHEHHSI
WIA TIPOAAXHU JUIA BBENEHHs YeJNOBEKY, MOXET OBITb He0oO0s3aTeNbHO MPHUKPEIUIEHO K
yKa3aHHOMY KOHTeHHepy (KOHTelHepaMm).

[00409] CornacHo HacTosileMy H300PETEHHIO TakKe MPEAIOKEeHbl HaOOpbI, KOTOPHIE
MOXKHO TIPUMEHSTh B BBILIEYKa3aHHBIX criocodax. Habop moxer conepskath moOyro u3 PD-1-
CBSI3BIBAIOIIMX MOJIEKYJI COIJIACHO HacToseMy n3oOpereHmo. HaGop MOkeT HOTOIHUTENbHO
cozepkaTh OAMH MM Oojiee APYrHX NPOQMIAKTUUECKHX W/MIM TePAaNeBTUYECKHX AareHTOB,
NPUTONHBIX IJIsl JIeueHWs paka, B OJHOM MM Oojee KOHTelHepax, W/miau HabOp MOXKET
TOMOJHUTENIBHO COAEPKATh OJHO MIIU 00Jiee IUTOTOKCHYECKUX AaHTUTEN, KOTOPbIE CBSA3BIBAIOTCS
C omHuM wiau OoJiee PAKOBBIMH AHTUT'€HAMH, AaCCOLMHMPOBAHHBIMU ¢ pakoMm. CoriacHo
HEKOTOPBbIM BapUaHTAM peaU3alK HACTOSIIIEro H300peTeHus: Apyroi mpoQuIakTHUECKUH Win
TEPANeBTUYECKUH areHT MPEeACTaBIsIeT COOON XUMHUOTepaneBTHIeCKuii areHT. CorylacHO Apyrum
BApPUAHTAM peaTU3alH HACTOSINEro M300peTeHHs: MpOQIIAKTHUECKUN WU TEPareBTUYECKUN
areHT MPECTaBIAeT COO0H OHOJOrMYECKOe HITH TOPMOHAIBHOE TEPANEBTHUECKOE CPEICTBO.
XIII Cnoco0sl BBegeHust

[00410] Kommo3unmu cornacHo HacTOSIIEMY U300PETEHUI0 MOTYT ObITh O0eCIIeYeHbI JIJIs
JeueHus, NPOPWIAKTUKA M YIYYLIEHHs OJHOTO WM Oojiee CHMITOMOB, CBS3aHHBIX C
3a00JieBaHUEM, PACCTPOMCTBOM WM WH(QpEKIHeH, myTeM BBeneHHs cyOpekTy 3¢dexTuBHOrO
KOJINYeCTBA THOPUAHOTO OeNka WM KOHBIOTHUPOBAHHOH MOJIEKYJIBI COTJIACHO HACTOSLIEMY
u300peTeHno, uiu (apMaleBTUYECKOW KOMIIO3MIIMH, COAep Kalledl THOpPHUIHBbIA OeloK Wiu
KOHBIOTUPOBAHHYIO  MOJIEKYJly  COTJIaCHO  HactosimeMmy — m3oOperenmro.  CoryacHo
NPEANOYTUTEIbHOMY AaCIEKTy YKa3aHHbIE KOMIIO3WLUH [0 CYIIECTBY OYHIIEHbI (T.€. IO
CYLIECTBY HE€ COJIepKaT BELIECTBAa, KOTOpPble OrPaHUYMBAIOT WX JENHCTBHUE WM BbI3bIBAIOT
HekesarenbHble To004HbIe 3¢¢ekTer). CormacHO KOHKPETHOMY BapHaHTy pealn3alun
HACTOSIIIEro M300peTeHus CyOBeKT NpEeACTaBiseT COOOH IKHUBOTHOE, TMPEANIOYTHTEIHHO

MIJICKOIMUTAOLICE, TAKOC KaK MIJICKOIMMUTANOMICE, HE OTHOCAIICECd K IIpUMaTaM (Haan/IMep,
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OBIYBUX, JIOIIAAMHBIX, KOIIAYbUX, COOAYbMX, TPHIBYHOB W T.1.), WM NpuUMara (HAIpuMmep,
00e3bsiHy, TaKyH Kak sIBAHCKash Makaka, 4dejoBeka W T. 1.). COrIacHO NPEeATIOYTHTEITbHOMY
BapHAHTY PEATM3AINH HACTOSIIEro H300peTeHUsI CYOBEKT SIBJISIETCS YEJIOBEKOM.

[00411] PaznuuHble CHUCTEMBI NOCTABKH H3BECTHBI U MOTYT OBITH HCIIOJB30BAHBI IS
BBENICHUS] KOMIIO3UIIMI COTJIACHO HACTOSIIEMY H300pETEHUIO, HApUMeEp, WHKAICYJIUPOBAHUE B
JUNOCOMAX, MHKPOYACTHIAX, MHKpPOKAICyJIaX, PEKOMOWHAHTHBIE KIIETKH, CIIOCOOHBIE
AKCIPECCHPOBATh AHTUTENIO WJIM THOPHUIHBIN OEJIOK, OMOCPENOBAHHBIN PELEenTOPaMH YHIOIIUTO3
(cm., Hampumep, Wu et al. (1987) «Receptor-Mediated in vitro Gene Transformation By A
Soluble DNA Carrier System», J. Biol. Chem. 262:4429-4432), KOHCTPyHpPOBaHUE HYKJIEHHOBOM
KHUCJIOTHI KaK YaCTU PETPOBUPYCHOTO WIIH APYTrOro BEKTOPa U T. .

[00412] CriocoObl BBeI€HUSI MOJIEKYJIBI COTJIACHO HACTOSIIEMY M300PETeHUI0 BKJIIOYAOT,
HO HE OrPaHUYUBAIOTCS HWMH, TNAapEHTepajbHOEe BBEACHHE (HAMpUMep, BHYTPUKONKHOE,
BHYTPUMBIILIEYHOE, BHYTPUOPIOIINHHOE, BHYTPUBEHHOE U TMOAKOXKHOE), SMUAYPATbHOE U Yepe3
cIu3uCTbie 000JOUKM (HampuMmep, WHTpaHA3aJbHBIH U mepopanbHbiii myTH). CornacHo
KOHKPETHOMY BapHaHTy peasu3aliy HacTosero uzooperenus PD-1-CBs3bIBaOLIIE MOJIEKYJIbI
COTJIACHO HACTOSIIIEMY W300PETeHHIO BBOIST BHYTPUMBILIEUYHO, BHYTPUBEHHO HJIH TMOJIKOKHO.
KoMmo3unuyn MOKHO BBOIUTH JIEOOBIM yIOOHBIM CrOcoOOM, Hampumep, MyTeM UHQY3UH WU
OOJIFOCHON MHBEKLMH, MyTEM BCACBIBAHHS Yepe3 SMUTETHANbHbIE WU CIM3HCTbIe O0O0JOYKH
(HampuMep, CIAU3UCTYIO OOOJIOUKY TMOJIOCTH PTa, CIM3UCTYIO OOOJIOYKY MPSIMON KHIIKH U
KUILIEYHHUKA U T. 1) 1 MOKHO BBOAWTh BMECTE C IPYTUMHU OHOJIOTUYECKH aKTHBHBIMH areHTaMHU.
BBenenne MoskeT ObITh CUCTEMHBIM WU JIOKAJTbHBIM. [IOMHUMO 3TOrO TakkKe MOKHO MPUMEHSITh
JIETOYHOE BBEICHHE, HAIPUMED, C UCTIOJIb30BAHUEM MHIAJATOPA WJIM PACIIBUIMTENSI U COCTaBa C
a’po3osibHbIM areHToM. Cwm., Hampumep, marteHTbl CIIIA NeNe6019968; 5985320; 5985309;
5934272; 5874064; 5855913; 5290540; u 4880078; u PCT nyOmukammmu WO 92/19244; WO
97/32572; WO 97/44013; WO 98/31346; u WO 99/66903, koTOpble BCE TIOJHOCTHIO BKITOUYESHBI
B HACTOSIIIYIO 3asIBKY TIOCPENCTBOM CCBLIKU.

[00413] CornacHo HacTosIEMYy HM300pETEHUI0 Takke mpemiokeHbl PD-1-cBsi3biBarolme
MOJIEKYJIbI COTJIACHO HACTOSIIEMY H300PETEHUI0, YMAKOBAHHBIE B TE€PMETUYHO 3aKPBITHIN
KOHTEIHep, TaKkOW Kak aMIlyjia WIM calle, ¢ yKa3aHWeM KojudecTBa MoJiekysbl. CorjacHO
OTHOMY BapHaHTy peaJlu3ally HACTOSIIEro N300peTeHUs YKa3aHHbIE MOJIEKYJIbl MOCTABIISTFOTCS
B BHUIE CYXOr0 CTEPIJIM30BAHHOIO JHO(MUIN30BAHHOTO TOPOINKA WJIM KOHIIEHTpaTa, He
CONIEepIKaIero BOJBI, B T'€PMETHYHO 3aKPBITOM KOHTEWHEpPE M MOTYT OBbITh BOCCTAHOBJICHBI,
HaNpUMep, ¢ UCTOJb30BAHUEM BOJIbI WM (DPU3HOJIOTHYECKOrO PAacTBOpa IO COOTBETCTBYIOLIEH

KOHIIEHTpAaLUMU JUIsi BBeneHus: cyopekty. [IpeamoututensHo PD-1-CBsi3bIBarOIIe MOJIEKYJIbI
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COMJIACHO  HACTOSIIEMY H300pPETeHHIO MOCTaBISIIOT B BHJIE CYXOr0  CTEPHIBHOTO
TO(UIN30BAHHOTO TIOPOIIKA B TEPMETHYHO 3aKPBITOM KOHTEHHEpE.

[00414] JInodunmzoBanueie PD-1-CBsi3bIBAIOIINE MOJIEKYJIBI COTJIACHO HACTOSIIIEMY
n300peTeHnio caenyer XpaHuTh npu Temmepatype oT 2 °C go 8 °C B uUX mepBOHAYAILHOM
KOHTEWHEepe, ¥ MOJIEKYJIbl JOJDKHBI OBITh BBENEHBI B T€UEHHE 12 4YacoOB, MPEANOYTUTENHHO B
TeyeHue 6 4acoB, B TEUEHHE 5 4acoB, B TeUeHUE 3 YaCOB WJIM B TeueHue 1 dyaca moclne
BOCCTaHOBJIEHUs. B 1pyroM BapuaHTe peanu3alii yKa3aHHbIE MOJIEKYJbl IOCTaBISAIOT B
KUIKOH (opMe B TepPMETHYHO 3aKPbITOM KOHTEHHEpPE C YKa3aHWEM KOJHYEeCTBa M
KOHIIEHTPALIMU  MOJIEKYJbl, THOpuAHOro Oenka MIM KOHBIOTUPOBAHHONH  MOJIEKYJIBI.
IIpennouturensHo ykazaHHble PD-1-cBs3bIBaromne MOJIEKYJBI, €CIM OHHM OO€CIedYeHbl B
KHUIKOH (popMe, MOCTABIAIOT B FEpMETHYHO 3aKPBITOM KOHTEHHEpE.

[00415] KonnuecTBO KOMIO3HMIIMK COTJIACHO HACTOSIIEMY HM300pEeTeHHI0, KoTopasi Oyner
3¢ PEeKTUBHON MPU JEUSHUH, NPEAOTBPAIIEHHN WIN YIYUILIEHUH OJHOTO MK 0OJiee CHMITTOMOB,
CBSI3aHHBIX C PACCTPOHCTBOM, MOXKET OBITh ONpe/iesieHa C MOMOIIBIO CTAHAAPTHBIX KIMHUYECKUX
meronuk. TodHast no3a, koTopas OyneT HpUMEHeHa B COCTaBe, Takke OyaeT 3aBHCETb OT
criocoba BBENEHHS M OT TSDKECTH COCTOSIHMS, U JOJDKHA OBITh OINpenesieHa B COOTBETCTBUH C
pelIeHneM NPAKTHKYIOIEro Bpada U OOCTOSATENbCTBAMHM KaXkJOro mnarueHta. DddexkTuBHble
J03bl MOTYT OBITh 3KCTPAIOJIMPOBAHBI U3 KPUBBIX 3aBHCUMOCTH OTBETA OT JI03bI, TIOJy4YEHHBIX U3
UCTIBITATEIbHBIX CUCTEM B YCIIOBHSIX i#1 VilFO VTN JKUBOTHBIX MOJIEJEH.

[00416] B Hacrosieit 3asBke TepMuH «3(Q(PEeKTUBHOE KONMMYECTBO» (hapMarleBTHUECKOU
KOMIO3ULIUK B OJHOM BapHAHTE pPEaJU3aLUU MPENCTABIAET COOOW KOJUYECTBO, HOCTATOUHOE
Ui TIOJydeHHsT OJIarONpPHSATHBIX MJIM  JKEJIATeJbHbIX PE3yJIbTAaTOB, BKJIKOYAs, HO He
OTPaHUYMBAsACh WMH, KIWHUYECKHE pe3yJNbTaThl, TakKHe€ KaK yMEHbLIEHHE CHMIITOMOB,
BO3HUKAKOIIUX B pe3yibraTe 3a00JieBaHus, oOciadieHne cumnroMa uHpeKunu (Hanmpumep,
BUPYCHOH HArpy3kH, JHXOpajakH, OOJH, cerncuca W T.J.) WIM CHMIITOMAa paka (Hampumep,
nponngepanuy paKoBbIX KIETOK, MPUCYTCTBHS OIYXOJIM, METACTa3 OMYyXOJIH U T. A.), MOBBIIIAs
TEM CaMbIM Ka4yeCTBO JKM3HM HWHAWBUAYYMOB, CTPaJalOIIUX YyKa3aHHBIM 3a00JeBaHUEM,
YMEHBLICHHE JT03bl APYTHX JIEKAPCTBEHHBIX CPENICTB, HEOOXOAMMBIX JUIS JIeYeHUs1 3a00JIeBaHus,
yCUJIEHHE JAEWCTBUsI JPyroro JE€KapCTBEHHOIO CpPEICTBA, HAampuUMep, IMyTeM HalleJeHHOro
BO3ACUCTBUSl W/WIM WHTEPHAIM3ALUY, 3aMeIUICHHE MPOrpecCUpoBaHusl 3a00JeBaHUs W/HUIH
MPOJIEHNE TIEPUO/IA BBLDKUBAHUS UHIUBUIYYMOB.

[00417] O¢ddexkTnBHOE KONMMYECTBO MOXKHO BBOAUTH C IMOMOINBIO OJHOTO MM Oojee
BBeneHui. s nenedl Hactosimero u3oOpereHus 3((EKTHBHOE KOJIUYECTBO JIEKAPCTBEHHOTO
npenapara, COeIWHEHHs WM (papManeBTUYEeCKOH KOMITO3WIMHM  TPENCTaBIsET COOOH

KOJIMYECTBO, JOCTATOYHOE JUIsl CHWKeHus: mposmdepaunu (umn 3pdexra) mpucCyTCTBYIOMIETO
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BUpYCa U JJI1 YMEHBIICHUS] W/WIN 3aMEJIEHHs] Pa3BUTHsI BUPYCHOTO 3a00JI€BaHMsI, MPSIMO WJIH
kocBeHHO. COryJacHO HEKOTOPBIM BapHaHTaM pealM3alfil  HACTOSLIEro HU300peTeHus
3¢ peKTUBHOE KOJUYECTBO JIEKAPCTBEHHOTO IperapaTa, COSAMHEHUs WIN (PapMaleBTHYECKOM
KOMIO3ULIUM MOXKET ObITh, HO HEOOs3aTeNbHO, JOCTUTHYTO B KOMOMHALIMU C JIPYTUM
JEKapCTBEHHbIM  IIPENapaTtoM, COEIWHEHHEeM WIM  (PapMaleBTUYECKOH  KOMIIO3HIIUEH.
CooTBeTcTBEHHO, «3()(EKTUBHOE KOJUYECTBO» MOXET OBITh PACCMOTPEHO NMPUMEHUTENIBHO K
BBEICHUIO OJHOrO WM OoJiee XUMHOTEPANEBTHUECKUX AareHTOB, U OJIUH AareHT MOJKHO
paccMaTpuBaTh KaK BBEACHHBIN B 3PPEKTUBHOM KOJIUYECTBE, €CIIH, B KOMOMHALIMH C OJTHUM HJIH
Oojee IpyrMMu areHTamM, DOCTUIHYT WJIM MOJKET ObITh JOCTUTHYT JKEJIATEeNbHbIH pe3yibTaT.
Hecmotpss Ha TO, 4YTO WHAUBHIYyaJbHblE IOTPEOHOCTH pPA3JIMYAIOTCS, OIpENesIeHUEe
ONTUMAJIbHBIX JAMANA30HOB 3((EKTUBHBIX KOJIUYECTB KAKJOTO KOMIIOHEHTAa HAaXOIUTCS B
npenenax KOMIETEHLNH CIeHUATNCTOB B IAHHOHN 00JIaCTH TEXHHUKH.

[00418] Jdns  PD-1-cBA3bIBAOIIMX MOJIEKYJ, BKIIOYEHHBIX B OO0JNACTh HACTOSIIEro
n300peTeHusi, TO3UPOBKA, BBOAUMAS MALMEHTY, MPEANOYTUTEIBHO OINpEeAeIeHa Ha OCHOBAHUH
macchl Tena (Kr) cyObekra-perunuenta. s PD-1-CBA3bIBAIOIUX MOJIEKYJ, BKJIFOUEHHBIX B
00acTh HACTOALIErO U300pETEeHNs], BBOAUMAs MAlMEHTy JO3MPOBKA, KaK MPABHJIO, COCTABIISAET
no Mesblieir mepe npuOnusurenbHo 0,01 MKr/kr, mo Menblied mepe npuOmmsuresabHo 0,05
MKI/KT, TI0 MEHbIIel Mepe mpubnusutenbHo 0,1 MKI/KT, 0 MeHblel Mepe npuoamsuTebHo 0,2
MKI/KT, TIO MeHbLIEH Mepe mpuOnmu3uTenbHo 0,5 MKI/KT, O MEHbIIeH Mepe MpUOIU3UTENbHO |
MKI/KT, TIO MEHbIIeH Mepe NMPUOIU3UTENBHO 2 MKI/KT, MO MEHbIIEH Mepe MPUOIU3UTENIbHO 5
MKI/KT, TIO MEHbILIEeH Mepe mpuOnn3uTenbHo 10 MKI/KT, 1O MeHbLIeH Mepe nmpudamsuTeabHo 20
MKI/KT, TI0 MeHbIIEH Mepe MpHOMU3uTeNbHO SO MKI/KT, O MeHbLIeH Mepe npudnusutensHo 0,1
MTI/KT, IO MEHbLIEH Mepe MPUOTU3UTENLHO | MI/KT, IO MEHbLIEH Mepe TPUOTU3UTENEHO 3 MIV/KT,
10 MeHbILIEH Mepe MPUOTU3UTENBHO 5 MI/KT, O MeHblIel Mepe mpubiusutesbHo 10 Mr/kr, mo
MeHbInel Mepe npubansureabHo 30 MI/KT, MO MEHbLIeH Mepe mpuOIM3uTenbHO SO MI/KT, O
MeHbIIeH Mepe NMPUOIM3UTENBHO 75 MI/KT, IO MeHbLIeH Mepe nmpuomusutensHo 100 mr/kr, mo
MeHbIIel Mepe mpuOIu3nTeNbHO 125 Mr/Kr, Mo MeHblIel Mepe npudbausutenbHo 150 mr/kr nmm
OoJiee Macchl Tena CyobekTa.

[00419] Jo3supoBka u yactota BBeneHHss PD-1-cBs3piBarolieil MOJIEKYJIbI COTJIACHO
HACTOSIIEMY U300PETEHHUIO MOXKET OBITh CHIDKEHA MJTH M3MEHEHA MyTeM YCUJICHHUS TOTJIOMEeHHUs
U TIPOHUKHOBEHHSI MOJIEKYJbl B TKaHHM MOCPEICTBOM MOIM(HKALMNA, TAKHX KaK, Hampumep,
JUMHUINPOBAHUE.

[00420] Jo3upoBka PD-1-cBsi3bIBaroIIei MOJIEKYJIBI COTJIACHO HACTOSIIIIEMY H300PETEHHIO,
BBOAMMAS MALEHTY, MOXKET OBITh pacCUMTaHa JJIsl IPUMEHEHHs] B KauecTBe MOHOTepanuu. B

OPYrOM BapHUaHTE, MOJIEKyJla MOXeT OBITh HCIOJb30BaHA B KOMOWHAIIMM C APYTUMHU

163



TEPAreBTUYECKUMHU KOMIO3HLUSMH, U BBOJAUMAs! MALIMEHTY O3UPOBKA sIBJIsIETCsI O0JIee HU3KOH,
9YeM IPH BBECHUH YKAa3aHHBIX MOJIEKYJ B BUZE MOHOTEPAIIHH.

[00421] dapmMalieBTHYECKHE KOMITO3UIIUU COTJIACHO HACTOSIEMY H300PETEHHIO MOKHO
BBOJUTDH JIOKAJIBHO B OOJIACTh, HYXIAIOIIVIOCS B JIEYEHHUU, TaKO€ BBEIEHHE MOXKET OBITh
IOCTUTHYTO, HANIPUMeEP, HO HE OIPAaHUYMBASICh MU, TyTEM MECTHOH MH(Y3UH, IyTEM UHBEKIIUU
WIA C TIOMOINBI0 UMILIAHTATA, IPUYEM YKa3aHHBIA MMILIAHTAT MPEACTABISIET COOOH MOPUCTBIH,
HETIOPUCTBIM MM JKEJIATUHOOOpa3HbIl  MaTepual, BKIOYash MeMOpaHbl, Takue Kak
cuiacTHdeckne MeMOpaHbl, MM BOJIOKHA. IIpeAamodTuTenbHO MNpPU BBEAEHUU MOJIEKYJIbI
COTJIACHO HACTOSIIEMY M300PETEHUIO CJIEAyeT MPOSBISATH OCTOPOKHOCTh MPHU HCIIOJIB30BAHUU
MaTepHaioB, KOTOPbIE HE TIOTJIOLIAI0T MOJIEKYJTY.

[00422] KoMmno3unuu coriacHo HacToseMy H300pETeHHI0 MOTYT OBIThb JOCTaBIIEHBI B
BE3UKyJle, B 4acTHOCTH, B JunocoMme (cMm. Langer (1990) «New Methods Of Drug Deliveryy,
Science 249:1527-1533); Treat ef al., B LIPOSOMES IN THE THERAPY OF INFECTIOUS DISEASE AND
CANCER, Lopez-Berestein and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-
Berestein, ibid., pp. 3 17-327).

[00423] Komnosummy corjiacHo HacTosieMy H300peTeHHI0 MOTYT OBITh OCTAaBJIEHBI B
CHCTEeME C KOHTPOJHMPYEMbIM BBICBOOOXKAEHMEM MM B CHCTEME C 3aMeUIeHHBIM
BbICBOOOXKIeHHeM. JIto0ast MeTonnKka, W3BECTHAs CHELUANNCTy B JAHHOH OOJNACTH TEXHUKH,
MOJKET OBITh HCIIOJIb30BaHA Il TOJYYEHHS COCTAaBOB C 3aMENJICHHBIM BBICBOOOXKIEHHEM,
comepxamux oOaHy wuian Oojee PD-1-CBS3BIBAIOIIMX MOJIEKYJ COIJIACHO HACTOSLIEMY
uzooperennro. Cm., Hampumep, nateHT CIITA Ne4526938; PCT myOmukamuro WO 91/05548;
PCT nybnukarmro WO 96/20698; Ning et al. (1996) «Intratumoral Radioimmunotheraphy Of A
Human Colon Cancer Xenograft Using A Sustained-Release Gel», Radiotherapy & Oncology
39:179-189, Song et al. (1995) «Antibody Mediated Lung Targeting Of Long-Circulating
Emulsions», PDA Journal of Pharmaceutical Science & Technology 50:372-397; Cleek et al.
(1997) «Biodegradable Polymeric Carriers For A bFGF Antibody For Cardiovascular
Applicationy, Pro. Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854; u Lam et al. (1997)
«Microencapsulation Of Recombinant Humanized Monoclonal Antibody For Local Delivery»,
Proc. Int’l. Symp. Control Rel. Bioact. Mater. 24:759-760, kOTOpbIE BCE MOJHOCTHEO BKJIFOUEHBI
B HACTOSIIYK 3asABKY IOCPENCTBOM CChUIKH. COrNacHO OIHOMY BapHaHTy pealnu3aluu
HACTOSIILEro HM300peTeHHss B CHUCTEME C KOHTPOJHUPYEMBIM BBICBOOOXKIEHHEM MOKET OBITh
ucnosb3oBaH Hacoc (cMm. Langer, ssiute; Sefton, (1987) «Implantable Pumps», CRC Crit. Rev.
Biomed. Eng. 14:201-240; Buchwald er al. (1980) «Long-Term, Continuous Intravenous
Heparin Administration By An Implantable Infusion Pump In Ambulatory Patients With
Recurrent Venous Thrombosisy, Surgery 88:507-516; u Saudek ef al. (1989) «A Preliminary
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Trial Of The Programmable Implantable Medication System For Insulin Delivery», N. Engl. J.
Med. 321:574-579). CornacHO Ipyromy BapUaHTy peajH3allii HACTOSIIEro H300peTeHus
NOJIMMEPHBIE MaTepHajibl MOTYT OBbITh HCIIOJIb30BaHbl Ui JAOCTIDKEHHS] KOHTPOJIMPYEMOTO
BBICBOOOXKIEHHSI MOJIEKYJ (cM., HanpuMep, MEDICAL APPLICATIONS OF CONTROLLED RELEASE,
Langer and Wise (eds.), CRC Pres.,, Boca Raton, Florida (1974); CONTROLLED DRUG
BIOAVAILABILITY, DRUG PRODUCT DESIGN AND PERFORMANCE, Smolen and Ball (eds.), Wiley,
New York (1984); Levy et al. (1985) «Inhibition Of Calcification Of Bioprosthetic Heart Valves
By Local Controlled-Release Diphosphonate», Science 228:190-192; During et al. (1989)
«Controlled Release Of Dopamine From A Polymeric Brain Implant: in vivo Characterizationy,
Ann. Neurol. 25:351-356; Howard ef al. (1989) «Intracerebral Drug Delivery In Rats With
Lesion-Induced Memory Deficits», J. Neurosurg. 7(1):105-112); marent CIIIA Ne5679377,
nateHT CHIA Ne5916597; marent CIIIA Ne5912015; marent CIIIA Ne5989463; marent CIIA
Ne5123232; PCT ny6nmukauuro WO 99/15154; u PCT nybmukauuto WO 99/20253). TIpumepsr
HIOJIMMEPOB, UCTIOJIb3YEMbIX B MPenapaTax ¢ 3aMeIJICHHbIM BbICBOOOXKICHHUEM, BKJIIOYAIOT, HO HE
OTPaHUYMBAIOTCS UM, NOJIM-2-THIPOKCUITUIIMETAKPUIIAT, NOJIMMETHIIMETAKPUIIAT,
MOJIMAKPUJIOBYIO KUCJIOTY, COTIOJIMMEp 3TUJIEHA U BUHWJIALIETATa, NOJMMETaKPUIIOBYIO KUCIIOTY,
noyuraukonuae!l (PLG), nommanruapunel, monu-N-BHHUITHPPOIUIOH, TOJTHBHHUIIOBBIH CITUPT,
MOJIMAKPWIIAMUT], TOJMATUICHIIUKONb, mnomunaktuasl (PLA), comomumep MosiouHOW U
rmukonieBoit  kuciaor (PLGA) wu  mnomumoproaduper.  Cucrema ¢ KOHTPOJHPYEMBIM
BBICBOOOKIEHHEM MOKET OBITh pa3MelleHa BOJHM3U TEPareBTUYECKOW MHUIIEHU (HAMpUMeED,
JIETKUX), B pe3yJbTaTe 3TOr0 HEoOXOauMa JIMIIb JOJS CHCTEMHOH A03bI (CM., Hampumep,
Goodson, B MEDICAL APPLICATIONS OF CONTROLLED RELEASE, supra, vol. 2, pp. 115-138
(1984)). ITommMepHBbIE KOMITO3UIMH, KOTOPBIE MOXHO NMPUMEHSATh B KaU€CTBE UMILIAHTATOB C
KOHTPOJIUPYEMBIM BBICBOOOKIAECHHUEM, MOTYT OBITh MCIIOJB30BAHBI B COOTBETCTBHU ¢ Dunn et al.
(cm. matent CIHITA Ne5945155). JlaHHBII KOHKPETHBIN CHOCOO OCHOBAaH Ha TepaneBTHYECKOM
s¢(ekTe KOHTPOJUPYEMOTO BBICBOOOKIECHHSI OWOAKTHBHOIO MaTephayia U3 MOJUMEPHOU
CHCTEMBbI B YCIOBUSIX in Sifu. VIMmaHTanusi OObIMHO MOJKET MPOUCXOIUTH B JIFOOOM MecTe
OpraHu3Ma TalHMeHTa, HY)KJAIOIIEerocs B TEPAEeBTUYECKOM JIEYeHHH. MOJKHO HCHOJIBb30BATh
HETOJIMMEPHYIO CUCTEMY 3aMEJICHHON NOOCTAaBKU, B KOTOPOW HEMOJMMEPHBbIA HMILIAHTAT B
OpraHusMe CyObeKTa HCIIOJIb3YETCsl B KAUeCTBE CHCTEMBI IOCTABKH JIEKAPCTBEHHOTO Tpernapara.
[Ipy wWMIIAaHTAMKM B OpPraHM3Me OPraHMYECKUH PACTBOPUTENb HMIUIAHTaTa OyzIer
pacrpenensaThCsi, AUCIEPrHpPOBATHCS HJIM BBILIENAUYNBATECS M3 KOMIIO3HLUU B OKPYIKAIOLIYIO
TKAaHEBYIO JKHIKOCTb, M HEMOJMMEPHBbIH Marepuan OyAeT IMOCTEeNEeHHO KOaryJupoBaTh WIIH
OCaX/aTbCsi € OOpa3oBaHWMEM TBEpAOW MHUKpornopuctoid wmarpunpsl (cMm. mareHt CIIA

Ne5888533).
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[00424] CucremMbl ¢ KOHTPOJIUPYEMBIM BBICBOOOKIEHHEM 00CY:KIaroTcsi B 0030pe Langer
(1990, «New Methods Of Drug Delivery», Science 249:1527-1533). JlroOas meroamka,
M3BECTHAsl CHIELUAIUCTY B JAaHHOW O0OJAacTH TEXHUKH, MOXKET OBITh HCIOJNb30BaHA IS
MOJIY4€HUSI COCTaBOB C 3aMEVIEHHBIM BBICBOOOKIACHHEM, COAEpIKALINX OIUH WM Oosee
TEPareBTUYECKUX areHTOB COTJIACHO HacTosimemy n3obperenuto. Cm., Harmpumep, nmateHt CIITA
Ne4526938; mexxayHaponnbie nmyonmukauun WO 91/05548 u WO 96/20698; Ning ef al. (1996)
«Intratumoral Radioimmunotheraphy Of A Human Colon Cancer Xenograft Using A
Sustained-Release Gel», Radiotherapy & Oncology 39:179-189, Song et al. (1995) «Antibody
Mediated Lung Targeting Of Long-Circulating Emulsions», PDA Journal of Pharmaceutical
Science & Technology 50:372-397; Cleek et al. (1997) «Biodegradable Polymeric Carriers For
A bFGF Antibody For Cardiovascular Application», Pro. Int’l. Symp. Control. Rel. Bioact.
Mater. 24:853-854;, u Lam et al. (1997) «Microencapsulation Of Recombinant Humanized
Monoclonal Antibody For Local Delivery», Proc. Int’l. Symp. Control Rel. Bioact. Mater.
24:759-760, KOTOpBbIE BCE MOJTHOCTHIO BKJIFOUEHBI B HACTOSIIIYIO 3as1BKY MOCPEACTBOM CCBUIKH.
[00425] Ecnu komMmnosuiusi COrJiaCHO HACTOSIEMY H300pETEHHIO MpeAcTaBjsieT coOoit
HYKJIEMHOBYIO KUCJIOTY, KOAUPYOLYIO PD-1-CBA3BIBaIOIIYI0 MOJIEKYJY COIVIACHO HACTOSIIIEMY
N300peTeHNI0, TO HYKJIEMHOBYIO KHCIOTY MOKHO BBOIUTH B YCIOBHSAX i1 VivO, YTOOBI
CTUMYJIUPOBATh dKcrpeccuto PD-1-cBsi3biBaromeil MOJEKyIbl, KOTOPYKO OHA KOAUPYET, MyTeM
KOHCTPYHPOBAHHMsSI €€ KaK 4YacTH COOTBETCTBYIOIIErO BEKTOpa JKCIPECCHU HYKJIEHHOBOH
KUCJIOTBI U TIyT€M BBEJECHHS TaK, YTOObI YKa3aHHBIA BEKTOP CTAJl BHYTPUKIIETOYHBIM, HATIPUMED,
C MCTIOJIb30BAaHUEM peTpoBUpPYCcHOTO BekTopa (cM. mateHT CIIA Ne4980286) mnu myTem npsiMoi
UHBEKLUU, WIH C HCIOJB30BAHMEM OOMOApAMpPOBKH MHUKPOYACTHULAMH (HAMpPUMEp, T€HHOU
nymwky, Biolistic, Dupont), win mnyTeM MNOKPBITUS JIMIUAAMH, WIH T[TOBEPXHOCTHBIMU
peuenTopamMu KJIETOK HJIM TPAaHCHEIUPYIOIUMHU areHTaMH, WM MyTeM BBEIEHHs YKa3aHHOTO
BEKTOpPa, COEOMHEHHOTO C TIOMEOOOKCOMONOOHBIM MENTHIOM, KOTOPBIA, KaKk H3BECTHO,
npoHukaer B siapo (cm., Hampumep, Joliot ef al. (1991) «Antennapedia Homeobox Peptide
Regulates Neural Morphogenesis», Proc. Natl. Acad. Sci. (U.S.A.) 88:1864-1868), u T.n. B
IPYroM BapHaHTe, HYKJIEHHOBAs KUCJIOTa MOXET ObITh BBEIEHA BHYTPUKJIETOYHO U BCTPOEHA B
JUHK kyeTku-xo3siMHa 115 SKCIPECCUU MTyTeM FOMOJIOTHYHOW PEKOMOUHALIHH.

[00426] JleueHnue cyObeKTa ¢ HCIOJIb30BAHUEM TEPAMEBTUYECKH MIIA MPOQUIAKTUIECKH
spdexTuBHOro  Kommdectsa  PD-1-cBs3bIBaroImmeld  MOJIEKYJIbI  COTJIACHO — HACTOSIIEMY
H300pETEHNI0 MOXKET BKJIIOYATh OMHOKPATHYIO OOpaOOTKY WM TMPEANOYTHTEBHO MOXKET
BKJIFOYAaTh Ccepuro oOpaboTrok. B mpeamodruTensHOM mpuMepe CyObekTra JiedaT
WCIMOJIb30BAHUEM YKA3aHHOTO JMaTeNa OAWH pa3 B Henemo B TedeHue oT | no 10 Hemens,

NPEANOYTHTENBHO OT 2 10 8 Hexmenb, Oosiee MPEANOUTHTENBHO OT 3 10 7 Hedelb U emne Oosee
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NPEANOYTUTENbHO B TeueHHe mnpubmusurensHo 4, 5 wim 6 Henmenb. PapmaneBTHYECKHE
KOMIIO3ULIUH COTJIACHO HACTOSIIEMY M300PETEHHIO MOKHO BBOIHUTH OJMH pa3 B CYTKH, /IBa pas3a
B CYTKHM WJIM TPHU pas3a B CYTKU. B mpyrom BapuanTte (papmaneBTHUECKHE KOMIIO3ULIUU MOKHO
BBOJUTb OJIMH pa3 B HEJEJNIO, Ba pa3a B HEJENIO, pa3 B [BE HE/EH, OAUH pa3 B MECsL], OJUH pa3
KaXkable LIeCTb He/elb, OAMH pa3 B ABa Mecsla, Ba pa3a B Ioj WIM OIUH pa3 B roa. Takke
Oyzmer MoOHATHO, 4YTO 3((eKTUBHAST JO3MPOBKA MOJIEKYJ, UCIOJB3YEMBIX Ui JICYEHUS, MOXKET
YBEJIMUYNBATLCS UM YMEHbBIIATHCS B XOJ1€ KOHKPETHOTO JIEYEHMSL.
IIpumepsl
[00427] Crenyrolue npuMepsl WUTOCTPUPYIOT Pa3IMYHbIE CIIOCOOBI /Uil KOMIO3ULIUH B
IMAarHOCTUYECKUX WJIM JIe4eOHBIX CIoco0ax COTJIACHO HacTosimeMy Hu3o0pereHHo. [Ipumepsr
NPUBEIECHbl B WJUIIOCTPATUBHBIX ILENAX W HUKOUM 00pa3oM HE OrpaHHYUBAIOT 00beM
HACTOSIIEro N300peTeHMsI.
IIpumep 1

XapaKkTepuCcTHKA MOHOKJIOHAJIbHBIX aHTHTeJN K PD-1 yennoBeka
[00428] [TaTHAAUATH MBIIUHBIX MOHOKJIOHAJBHBIX AHTHUTEN, CIOCOOHBIX CHEU(PUUHO
CBsI3bIBAaThCsI Kak ¢ PD-1 uenoBeka, Tak u ¢ PD-1 siBaHCKMX Makak, BBIIEISIIH M 0003HAYAIN
«MAT k PD-1 1», «MAT 2 k PD-1», «<kMAT 3 k PD-1», «KMAT 4 x PD-1», «kMAT 5 k PD-1»,
«MAT 6 x PD-1», «cMAT 7 x PD-1», «kMAT 8 k PD-1», «kMAT 9 k PD-1», «MAT 10 x PD-1»,
«MAT 11 x PD-1», «kMAT 12 k PD-1», «MAT 13 x PD-1», «kMAT 14 x PD-1» u «kMAT 15 k
PD-1». bbuto o6Hapyxeno, yto CDR yka3aHHBIX aHTHTEN OTJIUYAOTCS M MPEICTABIICHBI BhIIIE.
Cps3piBaHHE C BHEKJIETOUYHBIM JaoMeHOM PD-1 uenoBeka M sBaHCKMX Makak OLI€HUBAJIU
ClenyomuM 00pa3oM: 96-TyHOUHBIE TIAHLIETH C IUIOCKAM aHOM Maxi-Sorb® moxpeisanu
pactBopumbiM PD-1 uenoeka wiu PD-1 sBaHckux Makak (BHeKJeTOuUHbI aomeH PD-1
4eJioBeka, TMOPUAN30BaHHBINA ¢ MOJUrHCTHANHOBOUM MeTkou (shPD-1 His) umu obnacteio Fe
yenoseka (shPD-1 hFc), unu BHekyieTouHblil toMeH PD-1 siBaHCKMX Makak, TMOpUIU30BaHHBIN C
obnacteto Fc uenoseka (scyno-PD1 Fc)), xaxneiii B koHuentpammu 0,5 wmm 1 Mkr/mo,
IUTAHIIETHI TPOMBIBAJIH U HHKYOUPOBAJIM C OTHUM M3 BbIeNeHHbIX anTutel K PD-1, MAT k PD-
1 1-15. [ina npoBeneHuss MOaHHBIX uUcCcienoBaHuil aHturena k PD-1 ucnons3oBanu B
koHuentpauuu 3, 1,0, 0,3333, 0,1111, 0,0370, 0,0123 wmm 0,0041 wmkr/mu (TpexkpaTHbIE
NoCJIeZIoBaTebHbIE pa3BeneHusl). Konuuectso aHTUTENA, CBSI3BIBAIOLLErOCs c
umMMoOmn3oBanHbIM  PD-1  (denoBeka WM sSIBAHCKUX MAaKak), OLCHHUBAIM C TOMOIIBIO
KOHBIOTHPOBAHHOTO ¢ Mepokcuaa3oit xpena (I1X) sropuuHoro anturena ko3bl k IgG mbimu. Bee
obpa3ubl ucciaenoBain Ha cumrTbiBaTene miusi ruaHmeroB (Victor 2 Wallac, Perkin Elmers).
TunuuHele KpuBblE CBsA3bIBaHUA 171 pacTtBopumoro PD-1 uemoseka u pacrsopumoro PD-1

SIBAHCKUX Makak npezactasyieHbl Ha Qurype 7A-7D u @urype 8A-8C, COOTBETCTBEHHO.
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[00429] PesynbraTel TpOBENEHHBIX HCClenoBaHWHA CBs3bIBaHHUS (Purypsr 7A-7D u
@urypsr 8A-8C) cBUIETENBCTBYIOT O TOM, 4TO Bce aHtutena k PD-1, MAT k PD-1 1-15,
CBA3BIBAIOTCS Kak ¢ pacTtBopuMmbliM PD-1 wenoseka, Tak u ¢ pactBopumbiM PD-1 saBanckux
MAaKax.

[00430] UroObl OTIONHUTENBPHO OXapaKTepU30BaTh MbIIWHBIE aHTUTeNna k PD-1, wux
crocoOHOCTh OJIOKMPOBaTh CBsi3bIBaHUE pacTBopumoro PD-L1 genoseka ¢ pactBopumeiM PD-1
4YeJIOBEKa OLEHUBAIUW B JBYX pPa3HbIX KOJMYECTBEHHBIX HCCIENOBaHUSAX. B ogHOM
KOJINYECTBEHHOM HCCIIEIOBAHUM OLIEHUBAIU CIIOCOOHOCTb aHTHUTEN OJOKHPOBAThH CBSI3bIBAHUE
PD-1 uenoseka ¢ PD-L1, umMoOunm3oBaHHBIM Ha TOBEpXHOCTU. JLisi mpoBeneHus JaHHOTO
KOJIMYECTBEHHOTO HCCcheAoBaHusi kKaxknoe u3 anruren k PD-1, MAT x PD-1 1-15, wmm
koHTpoJsipHOE anTuTeno k PD-1 (MAT x PD-1 A) cmemuBanu ¢ rubpunaeim 6enxom shPD-1 His
(B KOHLEHTpALUH 2,5 MKI/MJI) U OTAEIbHO HHKYOHUPOBAIH C MEUYEHBIM OMOTHHOM PAaCTBOPUMBIM
PD-L1 uenoseka (BHekneTouHblit fomeH PD-L1, rubpuauzoBanssiii ¢ Fc yenoseka (sPD-L1)), B
KOHLIEHTpauu# 1 MKIr/MJj1, ”MMOOMIN30BaHHBIM Ha IUIAHIIETE, MOKPBITOM CTPEeNTaBUIUHOM. Jliist
MIPOBEACHUS AAHHBIX HccaenoBaHuil antutena Kk PD-1 ucnons3oBanu B koHueHTpauuu 10, 5,0,
2,5, 1,25, 0,625, 0,3125 wmm 0,1563 Mkr/mi (IByKpaTHbIE MOCIIEIOBATENIbHBIE PA3BEICHMUS).
KomnuectBo shPD-1 His, cBsizsaHHOro ¢ uMMoOmim3oBaHHbIM SPD-L1, oneHuBaNMy ¢ MOMOIIBIO
His-MeTku ¢ MCnosib30BaHMEM BTOPUYHOrO aHTUTeNa K His-MeTke, KOHBIOTHpOBaHHOTO ¢ ITX.
Bce oOpasubl uccnenoBanu Ha cuutbiBaTene s mianmeros (Victor 2 Wallac, Perkin Elmers).
Pe3ynbrarhl JAHHOTO SKCIIEPUMEHTA NpeAcTaBiieHbl Ha Purype 9A-9D.

[00431] Pe3ynbraThl TPOBENEHHBIX KOJIMYECTBEHHBIX HWCCIENOBAHUI HMHTHOMPOBAHUS
(@urypsl 9A-9D) cBUAETENBCTBYIOT O TOM, uTO aHtuTena K PD-1, MAT k PD-1 1, MAT 3 x PD-
I, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 k PD-1, MAT 10
PD-1, MAT 11 x PD-1, MAT 12 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 u MAT 15 k PD-1,
ObutH CcIIOCOOHBI OJIOKMPOBATH CBs3BbIBAHHE pacTBopuMoro PD-L1 dyenoBeka ¢ pacTBOPHMBIM
PD-1 uenoseka B pasHoii creneny, B To BpeMs kak MAT 2 x PD-1 u MAT 4 x PD-1 nposiBunu
HE3HAUUTENIbHYI0 WM OTCYTCTBYIOIIYIO OJIOKHPYIOIIYIO AaKTHBHOCTh B JaHHOM ¢opmare
KOJIMYECTBEHHBIX UCCIENOBAHUM.

[00432] Bo BTOpOM KOJMYECTBEHHOM HCCIIEIOBAHUH OLIEHUBAN CIIOCOOHOCTD MBIITHHBIX
aaturen k PD-1, MAT k PD-1 1-15, GnokupoBars cBsizbiBanue suranga PD-1 (t.e. PD-L1
yenoseka win PD-L2 yenoseka) ¢ PD-1, skcnpeccHpoBaHHBIM Ha MOBEPXHOCTH KJIETOK JIMHUH
NSO. nst npoBeneHust JTaHHOTO KOJUYECTBEHHOTO MCCJIENOBAaHMs Kakaoe u3 aHturen Kk PD-1,
MAT k PD-1 1-15, unu xonrpoasHoe antureno Kk PD-1 (MAT k PD-1 A unu MAT x PD-1 B)
OTIENbHO CMEIINBAIN C OMOTHHWIMPOBAHHBIM pacTBOpuMbIM PD-L1 uenoseka (ruOpunmHbIi

6enok shPD-L1) nnn GHOTHHHIMPOBAHHBIM PACTBOPUMBIM THOpUAHBIM OenkoMm PD-L2-mulgFc
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gyenoeka (shPD-L2; Ancell, katamoxsbiii Homep 573-030), xaxknaeiii B koHuenrpammu 0,1
MKI/HCClIeIOBaHUe, U WHKyOmpoBanmu ¢ kierkamu juHuA NSO, skcrpeccupyromumu PD-1
yenoBeka (~250000 kierox/nyHky) B Onokupyromem Oydepe (FACS + 10% ChIBOPOTOUHOTO
anbOymuiHa u4enoBeka). J[si TpoBedeHWs] JNAaHHBIX HCCIenoBaHUN aHTHTena kK PD-1
HCMOJb30Bany B KoHuentpauuu 4,0, 1,0, 2,5x107, 6,25x102, 1,56x102, 3,90x103, 9,76x10*,
2,4x10™", 0,6x10* wMkr/uccnenopanue (YeThIPEXKPATHbIE MOCHENOBATENbHbIE DPA3BENEHHS).
KonmuecrBo shPD-L1 (unmu shPD-L2), cBsi3aHHOro ¢ mHOBEpXHOCTBIO KieTOK JMHUU NSO,
OTIPENIENSUTN C UCTIOJb30BAHUEM KOHBIOTHUPOBAHHOTO C (PUKO3PUTPUHOM BTOPHUYHOTO AHTHUTEINA,
CBsA3aHHOro co crpenraBuauHoM, ¢ nomombo FACS. Onpepensnu 3nauenus HWKso ans
uHrubuposanus cesizbiBanus PD-1/PD-L1, u cpenHee 3HaueHne BHIOOPKH (X) MO MEHbLIEH Mepe

IBYX OSKCIEPUMEHTOB (32 HCKJIIOYEHHEM TeX CJydaeB, KOTJa 3TO YKa3aHO) MPEACTaBJIEHO B

Tabnuie 6.
Tabnuua 6
AnTtuteno k PD- | UKso Anrturesio k PD- | UKs
1 (MKr/uccjenoBanue) 1 (MKr/MccenoBaHue)
MAT k PD-1 A 0,0044 MAT 8 k PD-1 0,6011%
MAT k PD-1B 0,0064 MAT 9 k PD-1 0,0154
MAT k PD-1 1 0,0048 MAT 10 x PD-1 | 0,0057
MAT 2 x PD-1 0,0110 MAT 11 x PD-1 | 0,0259%
MAT 3 x PD-1 0,0361% MAT 12 x PD-1 | 0,0238%
MAT 4 x PD-1 0,0156% MAT 13 x PD-1 | 0,0117
MAT 5 x PD-1 0,0039 MAT 14 x PD-1 | 0,0149%
MAT 6 x PD-1 0,0051 MAT 15 x PD-1 | 0,0060
MAT 7 x PD-1 0,0024
+Pe3yapTaThl OTHOTO 3KCIIEPUMEHTA.
[00433] PesynbTaThl KOIMYECTBEHHBIX HCcenoBanuil nHruouposanust shPD-L1 (Tabmuma

6) CBUIETENLCTBYIOT O TOM, 4To aHtuTena k PD-1, MAT k PD-1 1, MAT 2 k PD-1, MAT 3
PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 9 k PD-1, MAT 10
k PD-1, MAT 11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 x PD-1 u MAT 15 x PD-

1, Obum cnocoOHbl OnokupoBaTh cBsi3biBaHwe PD-L1 denmoseka ¢ PD-1  dyenoseka,

3KCTIPECCUPYEMBIM Ha MoBepxHOCTH KieTok Jiuanu NSO. B wactaoctu, MAT k PD-1 1, MAT 5
k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 10 k PD-1 u MAT 15 k PD-1 GnokupoBanu
csizbiBaHne shPD-L1 ananormuno winu Gonee 3pdexkTuBHO, UeM 3TaNoHHBIE aHTHTENa K PD-1
(MAT x PD-1 A, MAT k PD-1 B), torna kak MAT 8 k PD-1 mo cymecTBy He OKa3bIBAJIO

OJNIOKUPYIOLIEro AeWCTBYs B TaHHOM (popmaTe konmuecTBeHHbIX uccnenosanmii. O6a MAT 2 x
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PD-1 u MAT 4 x PD-1 Obutn ciocoGHbl OnokupoBath cesispiBanue PD-1/PD-L1 B nanaOM
(bopmaTe KONMIECTBEHHBIX UCCIEAOBAHMUI.

[00434] AmnanorndsaeiM oOpaszom, anturena k PD-1, MAT k PD-1 1, MAT 2 k PD-1, MAT
3 x PD-1, MAT 4 k PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 k PD-1, MAT 9 « PD-1,
MAT 10 x PD-1, MAT 12 x PD-1, MAT 13 x PD-1 u MAT 14 k PD-1, Obutun criocoOHbI
OonoxupoBarh cBsi3biBaHue PD-L2 uenoBeka ¢ PD-1 denoBeka, skcmpeccupyeMbIM —Ha
noBepxHocTu kjeTok Junuu NSO, torma kak MAT 8 x PD-1 mo cyuiecTBy He OKa3bIBajio
OJIOKMPYIOLIEro NeWCTBUSI B JaHHOM (popMaTe KOJIMYECTBEHHBIX HCCIeNoBaHuil. B wacTHOCTH,
MAT k PD-11, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1 u MAT 10 x PD-1
OnoxupoBanu cBsasbiBaHue shPD-L2 anamornyno unm Gonee >PQPEKTUBHO, UeM 3TAJOHHBIE
anturena k PD-1 (MAT k PD-1 A, MAT k PD-1 B). Auturena k PD-1, MAT 11 x PD-1 u MAT
15 x PD-1, He ucnbIThIBaIM B JAHHOM KOJHMYECTBEHHOM HccienoBaHuu. Hibke mpuseneHsI
pe3yJIbTaThl AJi1 HECKOJIbKUX T'YMAaHU3UPOBaHHbIX aHTUTEN K PD-1, Bkimroyast MAT k yPD-1 15.

IIpumep 2
I'ymanu3zauus u fanbHeHIIAS XapaKTePHUCTHKA

[00435] Bapuabenbubie nomensl anturen k PD-1, MAT k PD-1 1, MAT 2 k PD-1, MAT 7
Kk PD-1, MAT 9 x PD-1 u MAT 15 x PD-1, rymaHu3upoBajiy, B TeX Cly4asX, KOraa ObLIH
UIeHTU(UIUPOBAHBI AHTUTEHHBIE SIIUTOIBI, AHTHTENA AOMOIHUTEIbHO TeMMMYHU3UPOBAN IS
MOJIYYEHHUS] TOTOBBIX T'YMaHU3UPOBAHHBIX BapuabenbHbIX qoMeHOB. ['ymanmszamst MAT k PD-
11, MAT 2 x PD-1 u MAT 15 kx PD-1 no3Bonuia nosy4yuTh OJUH I'YMaHU3UPOBAHHBIN JOMEH
VH ¥ oaWH TryMaHu3WpOBaHHBIM 1OOMeH VL s Kakmoro aHTutena, OOO3HAYE€HHbIE B
HactosimeM nokymeHTe kKak « VHI MAT k 4uPD-1 1» u «VL1 MAT k uPD-1 1»; «VHI MAT «
4PD-1 2» u «VL1 MAT k 4PD-1 2»; u «VHI MAT k 4PD-1 15» u «VL1 MAT x uPD-1 15».
I'ymanuzauust MAT 7 x PD-1 nmo3Bosmna moiyduTh OBa I'yMaHU3UPOBaHHbIX JomeHa VH,
o0o3HaueHHbIX B HacTosieM nokymeHTe kak « VH1 MAT k uPD-1 7» u «VH2 MAT « uPD-
1 7», u Tpu ryMaHU3UPOBAHHbIX HOMeHa VL, 0003HAYEHHBIX B HACTOSILEM IOKYMEHTE Kak
«VL1 MAT x 4PD-1 1», «VL2 MAT x 4PD-17» u «VL3 MAT k uPD-1 7». I'ymanuzanus
MAT 9 x PD-1 no3Bosmia moJy4uTh Ba T'yYMaHU3HPOBAHHBIX AoMeHa VH, 0003HaueHHBIX B
HactosimmeM nokymeHTe kak «VH1 MAT k 4PD-19 u «VH2 MAT x 4PD-19 u nBa
I'YMaHU3HPOBAHHBIX JOMeHa VL, 0003HaueHHBIX B HacTosieM nokymeHte kak « VL1 MAT
9PD-19» u «VL2 MAT x 4PD-1 1». B Tex cayuasx, xorga ObUIO MOJYYE€HO HECKOJIBKO
I'YMaHM3MPOBAHHBIX BapuaOeNbHBIX JOMEHOB, T'YMaHH3HUPOBAHHbIE BapHaOENbHBIE JIOMEHBI
TSDKEJION M JIETKOW Liernel KoHKpeTHoro anturena k PD-1 (manpumep, MAT 7 x PD-1) moxHO
NPUMEHSTh B JIOOOH KOMOWHAIIMHM, W KOHKPETHbIE KOMOWHAIIMM TYMaHHW3UPOBAHHBIX LETeH

YIOMHHAIOTCSI CO CCBIIKOW Ha ompeaenieHHbie noMmeHbl VH/VL, HampuMep, ryMaHU3UpOBAHHOE

170



antuteno, conepxkamee VH1 MAT k uPD-1 7 u VL2 MAT x uPD-1 7, B yacTHOCTH Ha3bIBaeTCS
«MAT x uPD-17 (1.2)». I'yvmMaHM3HpOBaHHbIC TIOJHOPA3MEPHbIE AHTUTENA TMOJy4Yald C
NOMOIIBI0 KOHCTaHTHOM oOmactu IgG1l uenoseka, conmepskameii 3amennl L234A/L235A (IgG1
(AA)), nnu koHcTanTHOH obmactu IgG4 yenoseka, conepskameii 3ameny S228P (IgG4 (P)).

[00436] IgG1

VH

HOJ’IHOpaSMeprIe TAXKEIIbIC Oeru T'YMaHU3HUPOBAHHOTO AHTUTECIIA

KOHCTPYUpPOBaIU  ClefyomuM obOpasoM: C-kOHe TI'yMaHH3HPOBAHHOTO JOMEHa

ruOpuansoBanu ¢ N-KOHIIOM KOHCTaHTHOH obOmactu IgGl denoBeka, comeprkaiieil BapuaHT
nomerna CH2-CH3 (comepxammii 3amensl L234A/L235A (AA)) u numenHo# C-KOHIIEBOTO
ocratka sm3uHa (SEQ ID NO: 255):

ASTKGPSVEP
HTFPAVLOSS
KSCDKTHTCP
HEDPEVKENW
EYKCKVSNKA
LVKGEFYPSDI
QOGNVESCSV

LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEALHNHYT

GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPG

DYFPEPVTVS
YICNVNHKPS
KDTLMISRTP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLY

WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHODWLNGK
MTKNQVSLTC
SKLTVDKSRW

[00437]
IgG1 (SEQ ID NO: 10), ocratku aMHHOKHUCIOT 99-113 COOTBETCTBYIOT HIAPHUPHOW OONACTH

IgG1 (SEQ ID NO: 32) u ocrarku amuHOkucoT 114-329 coorBerctBytor nomeny CH2-CH3

B SEQ ID NO: 255 ocratku amuHokucaot 1-98 coorserctByroT nomeny CHI

IgG1, comepxamemy 3amensl L234A/L235A (Bbienennl noguepkusanuem) (SEQ ID NO: 5), Ho
nuieHHoMy C-KOHLIEBOTO OCTaTKa JU3HHA.

[00438] AMMHOKHUCJIOTHasE ~ TOCJIEIOBATEbHOCTh  TSDKEJIOH  Lemu  MPUMEPHOTO
rymaanzuposanHoro anturena ((MAT k 4uPD-1 7 (1.2)), comepskaiiero KOHCTaHTHYK 00JacTh
Tsokenon nenu IgGl, comepxkamyro myrammio L234A/L235A u numennyo C-KOHIEBOTO
OCTaTKa JIM3MHA, MPEACTaBIsIeT COO0U MOCIeNoBaTeIbHOCTD, npuBenaeHHy0 Hinke (SEQ ID NO:

265):

QVOQLVQSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLMISRTPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFEFFLYS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TKNQVSLTCL
KLTVDKSRWQ

SCKASGYSET
TVDKSTSTAY
STKGPSVEPL
TEFPAVLOSSG
SCDKTHTCPP
EDPEVKENWY
YKCKVSNKAL
VKGEFYPSDIA
QGNVESCSVM

SYWMNWVROA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQOPE
HEALHNHYTQ

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLEFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG

171



[00439]
VH1 MAT k uPD-17 (SEQ ID NO: 147), ocratku aMuHOKHCIOT 120-217 COOTBETCTBYIOT

B SEQ ID NO: 265 ocrarku amuHokuciot 1-119 coorserctByror nomeny VH u3

nomeny CH1 IgGl (SEQ ID NO: 10), ocratku amuHOKHCIOT 218-232 COOTBETCTBYIOT
mapuupHoit obnactu IgG1 (SEQ ID NO: 32) u octatku aMUHOKHUCIOT 233-448 COOTBETCTBYIOT
nomeny CH2-CH3 IgG1, conepxxamemy 3amensl L234A/L235A (BblieeHbI MOAYEPKUBAHUEM)

(SEQ ID NO: 5) u numenaoMy C-KOHLIEBOTO OCTATKa JIN3UHA.

[00440] [lonHopa3smepHble TsDKENble LENU TyMaHU3UpoBaHHOro anrurena I[gG4
KOHCTPYHpOBaNIU cienyromuM obOpazom: C-koHell TryMaHU3WpoBaHHOro pomeHa VH
ruOpuan3oBaiii ¢ N-KOHLOM KOHCTaHTHOH obmactu IgGG4 uenoBeka, copepkaiei

CTaOUIM3UPOBAHHYIO IMAPHUPHYIO 00JacTh (coxmepskamyro 3ameHy S228P) u numennyio C-

koH1eBoro ocratka jm3uHa (SEQ ID NO: 256):

ASTKGPSVEP
HTFPAVLQSS
KYGPPCPPCP
PEVQFNWYVD
CKVSNKGLPS
GFYPSDIAVE

LAPCSRSTSE
GLYSLSSVVT
APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQPENN

STAALGCLVK
VPSSSLGTKT
FLFPPKPKDT
PREEQFNSTY
GQPREPQVYT
YKTTPPVLDS

DYFPEPVTVS
YTCNVDHKPS
LMISRTPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSFFLYSRL

WNSGALTSGV
NTKVDKRVES
CVVVDVSQED
ODWLNGKEYK
NQVSLTCLVK
TVDKSRWQEG

NVFSCSVMHE
[00441]

ALHNHYTQKS LSLSLG

B SEQ ID NO: 256 ocrarku amuHokuciot 1-98 coorserctByror nomeny CHI
IgG4 (SEQ ID NO: 254), ocratku aMHHOKHCIOT 99-110 COOTBETCTBYIOT CTAOMITU3UPOBAHHOMN
mapaupHor obnmactu I1gG4, conepxameit 3amensl S228P (Bbinenensl nogyepkuBanuem) (SEQ
ID NO: 13) u ocratku amuaokuciot 111-326 coorserctBytoT nomeny CH2-CH3 IgG4 (SEQ ID
NO: 4), numenHomy C-KOHILIEBOTO OCTATKa JIM3UHA.
[00442] AMMHOKHUCJIOTHAsE ~ TIOCJIEIOBATEbHOCTh  TSDKEJIOW  LEeMU  MPUMEPHOro
rymaamzuposanHoro anturena ((MAT k 4uPD-1 7 (1.2)), comepskamiero KOHCTaHTHYKO 00JacTh
Tsokeon nenu [gG4, comeprkamnyro CTaOMIIM3MPOBAHHYIO IIAPHUPHYK OOJACTh ¢ MyTaluen
S228P u numenayro C-KOHIEBOTO OCTAaTKa JIM3WHA, MPEACTABISIET COOOW MOCIEN0BATEIPHOCTD,
npusenennyto Huxe (SEQ ID NO: 266):

QVOLVQSGAE VKKPGASVKV

SCKASGYSFEFT SYWMNWVROQA PGOQGLEWIGVY

IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
TCNVDHKPSN
MISRTPEVTC
VVSVLTVLHQ

DOKFKDRVTI
OGTLVTVSSA
NSGALTSGVH
TKVDKRVESK
VVVDVSQEDP
DWLNGKEYKC

TVDKSTSTAY
STKGPSVEPL
TFPAVLOSSG
YGPPCPPCPA
EVOFNWYVDG
KVSNKGLPSS

MELSSLRSED
APCSRSTSES
LYSLSSVVTV
PEFLGGPSVFEF
VEVHNAKTKP
IEKTISKAKG

TAVYYCAREH
TAALGCLVKD
PSSSLGTKTY
LFPPKPKDTL
REEQFNSTYR
QPREPQVYTL
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PPSQEEMTKN QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD
GSFFLYSRLT VDKSRWQEGN VEFSCSVMHEA LHNHYTQKSL SLSLG
[00443] B SEQ ID NO: 266 ocrarku amuHOokuciot 1-119 coorBerctBytoT nomeny VH u3
VH1 MAT k uPD-17 (SEQ ID NO: 147), ocratku amMuHOKHCIOT 120-217 COOTBETCTBYIOT
nomeny CHI1 IgG4 (SEQ ID NO: 254), ocratku amMuHOKUCIOT 218-229 COOTBETCTBYIOT
crabunm3upoBanHoi mapHUpHOUW obmactu IgG4, conmepskameit 3ameny S228P (BwimeneHa
noquepkuBanueM) (SEQ ID NO: 13), u ocratku aMuHOKHCIOT 230-445 COOTBETCTBYIOT IOMEHY
CH2-CH3 IgG4 (SEQ ID NO: 4), numennomy C-KOHLIEBOTO OCTaTKa JIN3UHA.
[00444] IlonHopasmepHble  I'yMaHU3UPOBAHHbIE  JIETKME  LENUM  KOHCTPYUPOBAIU
cnenyromuM obpasom: C-koHell 'yMaHU3HPOBAHHOTO noMeHa VL rubpuamzosamu ¢ N-KOHLIOM
nerkoii kamma-uenu venoseka (SEQ ID NO: 8). AHalOrmuHyIO JIETKYIO LeMb CIapuBajiu C
TsokenbiMu tersiMu 1IgG1 (AA) u IgG4 (P).
[00445] AMMHOKHUCIIOTHAs MOCJIEAOBATEIBHOCTD JIErKOt Lenu MIPUMEPHOTO
rymanusupoaHHoro antutena k PD-1 (MAT k uPD-17 (1.2)), conmepskariero KOHCTaHTHYIO
o0acThb Karnma-Leny, NpeacTaBiseT co00il mocnenoBaTeNbHOCTb, puBeaeHHyo Hinke (SEQ ID
NO: 264):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEMNWE QOQKPGQPPKL
LTHAASNQGS GVPSRFESGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY
TFGGGTKVEI KRTVAAPSVE IFPPSDEQLK SGTASVVCLL NNEFYPREAKV
QWKVDNALQS GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THOGLSSPVT KSENRGEC
[00446] B SEQ ID NO: 264 ocratku amunokuciotr 1-111 cootBerctBytor nomeny VL
VL2 MAT k 4PD-17 (SEQ ID NO: 151), u ocrarku aMuHOKUCIOT 112-218 COOTBETCTBYIOT
KOHCTaHTHOM oOnactu jerkoit kanma-uenu (SEQ ID NO: 8).
[00447] Anturena k PD-1, conmepkamme anbTepHATUBHBIE KOHCTAHTHBIE OOJIACTH,
Harpumep, MoauduurpoBanHble obmactu Fc, MOTYT OBITh JIETKO MOJYYEHbI MyTeM BKIIFOYCHUS
Pa3INYHBIX KOHCTAHTHBIX 00JIaCTel WMWK MyTeM BBEACHUS OJHOW MM 00Jiee aAMHUHOKHCIIOTHBIX
3aMeH, no0aBieHud wiu Aeneruii. Hampumep, eciiu skeaTeNbHBIM SIBJISIETCS HCTIOJIb30BaHHE
oucnenrduyuecKkoro aHTUTeNna, TO JJsl OOJIErYeHUs TeTepOIUMEPH3ALINH HCTIONB3YIOT HECyIIne
BbICTYN U BraauHy aoMeHnbl CH2-CH3. Xumepnbie anturena k PD-1, comeprkaiue MbInHbIe
BapHuabeIbHbIE TOMEHbI U KOHCTAHTHBIE 00JIACTH YeJIOBEKA, TOTy4Yald, KaK OMHICAHO BBILIE.
[00448] I'ymanmsuposanssie antutena (IgGl (AA) w/mmm IgG4 (P)) ucneiTeiBamm st
OLICHKH aKTHUBHOCTH CBSI3BIBAHMS M OJOKMPOBAHUS, Kak omucaHo Beime. Ces3piBanue ¢ PD-1
genoseka (shPD-1 His u shPD-1 hFc) m PD-1 sBanckux wakak (shPD-L1 hFc)

T'YMaHU3UPOBAHHBIX AHTUTEI OBLIO COMOCTABUMO CO CBSI3bIBAHUEM COOTBETCTBYHOLLIECTO
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MBILIMHOTO aHTuTeNna. [IoMHMO 3TOro ryMaHW3MpPOBAaHHBIE AHTUTENA COXPAHSIM CIOCOOHOCTH
onmokupoBats cBsizbiBanne PD-L1 yenoseka ¢ PD-1 yenoseka B uccienopannu metonom MDA,

[00449] Kuneruky cBs3biBanust MpiuHbIX aHTUTET MAT 2 k PD-1, MAT 7 x PD-1, MAT
9 k PD-1, MAT 15 k PD-1, rymanusupoBanubix anturen MAT k uPD-1 2, MAT x 4PD-1 7
(1.2), MAT k uPD-1 9 (1.1), MAT x uPD-1 15 u xouTponbHbIx aaTtuten k PD-1, MAT k PD-1 A
u MAT k PD-1 B, uccrnemoBanu ¢ HCHONIb30BaHHEM aHaiu3a Biacore. AHtuTtena k PD-1
3axBaThIBAJIM HA UMMOOHMIN30BaHHOM Oenke A 1 nHKyOupoBaiu ¢ His-MeueHbIM pacTBOPHMBIM
PD-1 uenosexa (shPD-1-His) unu pactBopumbiM ruOpunsaeiM OGenkom PD-1 Fc uenoseka-
ssBaHCKUX Makak (scyno PD-1 hFc¢), pacmeriennsiM anst ynanenust yuactka Fc, 1 KMHETHUKY
CBSI3bIBAHMS ONpPENeNsUIM C MOMOINBI0 aHanu3a Biacore. B mOnMOMHUTENBbHBIX HCCIETOBAHMAX
anturena k PD-1, MAT k 4PD-1 7 (1.2) IgG1 (AA), MAT x 4uPD-1 7 (1.2) IgG4 (P), MAT x
yPD-19 (1.1) IgG1 (AA), MAT k uPD-1 9 (1.1) IgG4 (P), MAT k PD-1 A IgGl (AA), MAT «
PD-1 A IgG4 (P), MAT k PD-1B IgGl (AA) u MAT x PD-1 B IgG4 (P), 3axBarbiBaiu Ha
UMMOOHITN30BaHHOM Ko3beM F(ab), k Fc uenoBeka, W KWHETHKY CBS3bIBAHUSI OTMPENEISUIA C
MMOMOINBIO aHaiu3a Biacore, kak omnucaHo Beime. PaccuurtanHbie 3HaueHus ka, kd u KD wu3

JaHHBIX UCCIIEOBAHUI MPEACTaBIeHbI B TaOnuIe 7.

Taoauna 7
3axBar 0eaxom A
YenoBek? SABanckas makaka®
AnTHTEN0 K PD-
4 4 KD 4 4 KD
1 k (x10) kd(><10 ) k (x10) kd(><10 )
* (HM) * (aM)
MAT x PD-1 A 60 18 3 14 9,6 6,9
MAT x PD-1 B 140 35 2,5 37 12 3,2
MAT 7 x PD-1 21 2.8 1.3 17 6 3,5
MAT x yPD-
110 43 0,39 37 6,4 1,7
17(1.2)
MAT 9 x PD-1 4.3 42 9,8 2.2 16 72,7
MAT x yPD-
1,8 6,5 36,1 1,5 11 73,3
19(1.1)

MAT 15 k PD-1 4.5 1,3 2,9 2.7 11 40,7
MAT k 4PD-1 15 2,4 32 13,3 2.3 18 78,3
MAT 2 x PD-1 5,5 5,6 10,2 472 6,0 14,3
MAT k yPD-1 2 3,2 1,6 5,0 2,3 3.9 17
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3axsart ko3bum pparmentom F(ab): k Fc yenioBeka
MAT k PD-1 A
1gG1 (AA) 13 8,4 6,5 8,1 4,5 5,6
MAT k PD-1 A
16G4 (P) 13 7,9 6,1 8,4 5,0 6,0
MAT x PD-1B
1gG1 (AA) 25 28 11,2 20 6,4 3,2
MAT x PD-1 B
16G4 (P) 26 25 9,6 20 7,9 4,0
MAT x uPD-
17(1.2) IgGl 25 3,8 1,5 16 7.8 4,9
(AA)
MAT x 4PD-
17(1.2) 1G4 (P) 27 4,1 1,5 17 7,8 4,6
MAT x uPD-
19(1.1) IgG1 5,6 6,1 10,9 5,6 5,2 9,3
(AA)
MAT k 4PD-

19(1.1) 1G4 (P) 6,1 5,8 9,5 4,9 7,4 15,1
*MedeHblil MOJIMTUCTUANHOBOM MeTKOM pactBopumbiii PD-1 venoseka (shPD-1 His).
®Pacieniennblii pactBopuMelii PD-1 sBanckux mMakak (scyno PD-1 hFc).

[00450] Pesynbrarel cBuneTenscTBYOT 0 ToM, 4T0 MAT 7 k PD-1 u rymanusupoBaHHoe

MAT x 4PD-17 (1.2) neMOHCTpPUPYIOT JYYIIYIO KHHETHUKY CBSI3bIBAHHS 1O CPABHEHHUIO C
stanoHHbiMU aHTUTedaMu Kk PD-1, MAT k PD-1 A u MAT k PD-1 B. Iloka3arenn KWHETUKHU
ceszbiBauss MAT 2 k PD-1 u MAT x 4PD-1 2 npuOnu3uTenbHO B J1Ba pas3a MPEBBIMIAIOT
aHaAJOTMYHbIE MOKa3aTeNu AN STaJoHHbIX aHTutren k PD-1, B To Bpems kak mokasartenu
kuHeTHkH cBsizbiBaHuA MAT 9 x PD-1, MAT k uPD-1 9 (1.1), MAT 15 x PD-1 u MAT k 4PD-
1 15 npubnusurtensHo B 2-0 pasa NPEBBIIIAIOT AHAJOTUYHBIE MOKA3aTENH ISl STAJOHHBIX
antuten k PD-1.

[00451] brina m3yueHa TkaneBas cnenmduyHOCTh aHTUTena kK PD-1 uenoseka, MAT x
yPD-1 7. HopmanbHyto TkaHb noasepranu sozfeiictBuro MAT 7 k PD-1 unu anturena ans
koHTposst m3otuna (0,313 MKr/mi), U BU3YaJIM3HPOBAIHM CTENeHb OKpammBaHus. Bloxall™
UCTIOJIB30BAIIH 1151 OJIOKUPOBAHUS SHIOTEHHBIX (DEPMEHTOB, YTOOBI YMEHBIINTD HECTIELU(PHUIHOE
OKpallMBaHNEe MyLMHA B TKaHU ToJicToi kminku. Kak mokasano Ha @urype 10A, manenu i-xii,

MAT 7 x PD-1 u aHTUTENO IUIsi KOHTPOJSI M30THINA HE OBUTM CIOCOOHBI MOMEYaTh KIIETKU

175



HOPMAJIbHONW TOJICTOW KHIIKH, MEY€HH, JIETKUX, MOJKENyJOYHON JKeNe3bl, MO4YeK U TKaHU
cepaua. I[Tomumo storo MAT 7 k PD-1 u aaTUTENO A1 KOHTPOJIS U30THITA HE OBLTH CIIOCOOHBI
OKpaIINBaTh HOPMAIBHYIO KOXY (Purypa 10B, manenu i-i1). Hanporus, 6bu10 06HapyskeHO, 4TO
MAT 7 x PD-1 uHT€HCHBHO OKpamIuBaeT JUM(POLUTHL, MPUCYTCTBYIOLINE B HOPMAJIbHON TKaHH
muHzanuH, U TpaHcdenuposanHele PDCDI1 xnerku muamu NSO, skcnpeccupyromue PD-1
(@urypa 10B, maHenu iii ¥ V), B TO BpeMsl KaK aHTUTEJO JJIsI KOHTPOJSI M30THIA HE OBLIO
CHOCOOHO OKpaIlMBaTh KIETKH OOOMX yKasaHHbIX Tunos (Purypa 10B, mamenm iv u vi).
CooTBeTCTBEHHO, pe3ynbTaThl, npencrasieHHble HA Purypax 10A-10B, yka3bIBarOT Ha TO, 4TO
MAT 7 x PD-1 cnocobno crenupudHo CBA3BIBATHCA C JUMGPOIHUTAMH U  KJIETKAMH,
skcnpeccupyromumu PD-1.

[00452] Uccnenosanu npodunu Hacenuenus cessbiBanus MAT k uPD-12 IgGl (AA),
MAT x uPD-1 7(1.1) IgG1 (AA), MAT k uPD-1 7(1.2) IgG1, (AA), MAT x uPD-1 7(1.2) IgG4
(P), MAT x uPD-19(1.1) IgG1 (AA), MAT x uPD-1 9(1.1) IgG4 (P), MAT k 4PD-1 15 IgG1
(AA) u sranonnsix antutren Kk PD-1 MAT x PD-1 A u MAT x PD-1B. B o0mux ueprax,
kaxpoe u3 anturen k PD-1, MAT k PD-1 1-15 wnu stanonssix antuten k PD-1 (MAT x PD-1
A u MAT k PD-1 B) cmemuBanu ¢ knerkamu e NSO, skcnpeccupyroomumu PD-1 denoseka
(~250000 knerok/nyHky) B Onokupyromem Oydepe (FACS + 10% cbiBopoTouHOro ampOyMuHa
yenoBeka). /sl mpoBemeHWs NaHHBIX HCClenoBaHWi aHTuTena Kk PD-1 wucnosb3oBamu B
koHueHnTpamuu 50, 12,5, 3,13, 2,0x107, 49x102,1,2x102, 3,0x107, 1,9x10*, 7,6x10*, 4,75x10"
> umu 1,19x10° Mkr/uccienopaHue (4eTHIPEXKPATHbIE MOCJENOBATENbHbIE PA3BENEHH).
KonuyectBo aHTuTENna, CBSI3aHHOTO C IOBEPXHOCTBIO KieToK JuHuu NSO, omnpenensnu c
UCIOJIb30BaHHEM KOHBIOTHPOBaHHOTO ¢ APC BTOpHUYHOro KO3pero aHturtena k Ig udenmoseka
merogoM FACS. TunuuHble KpuBbIe HachIleHUs npenctabieHbl Ha Durype 11. Onpenensnu
3HaueHus IKso u DKoo, 1 cpenHee 3HaueHue BbIOOpKU (SM) u ctannapTHoe oTkIoHeHue (SD, o)

YETBIPEX OTACIIbHBIX SKCIIEPUMEHTOB IPHUBEICHDBI B Ta6J'[I/II_[e 8.

Ta6auua 8
Hacumeﬂne CBA3BIBAHUSA
IKs0 (Mxr/uccaenosanne) | Koy (MKr/ uccienosanue)
Antureno k PD-1 SM SDo SM SDo6
MAT x PD-1 A IgG1 (AA) 0,1991 0,1309 1,4528 0,8040
MAT k PD-1 A IgG4 (P) 0,1581 0,1161 1,5464 1,7690
MAT x PD-1 B IgG1 (AA) 0,1347 0,0681 1,3917 0,9573
MAT x PD-1 B IgG4 (P) 0,1398 0,0951 1,1619 1,2681
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MAT x uPD-1 2 IgG1 (AA) 0,4431 0,1997 2,4374 1,2637
MAT x uPD-1 7(1.1) IgG1 (AA) 0,1069 0,0500 0,9102 0,5476
MAT x uPD-1 7(1.2) IgG1 (AA) 0,1872 0,1553 0,6810 0,3226
MAT x uPD-1 7(1.2) IgG4 (P) 0,1376 0,0926 0,6609 0,3437
MAT x uPD-1 9(1.1) IgG1 (AA) 0,3123 0,2291 1,6486 0,9117
MAT x uPD-1 9(1.1) IgG4 (P) 0,5128 0,2228 3,0563 0,9437
MAT x uPD-1 15 IgG1 (AA) 0,2927 0,1333 2,0640 0,6096
[00453] Hccnenosanus HACBILIEHNS CBSI3bIBAHYS JIIEMOHCTPUPYIOT, 4TO

rymanusuposansble BapuanTel MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 x PD-1 u MAT 15 k PD-
1 umeror OnaronpusTHBIM NMpoduiIb IS CBA3BIBaAHMS ¢ NMoBepxHOCTHBIM PD-1. B wactHOCTH,
rymanusupoBaniele MAT 7 x PD-1 (MAT x 4PD-17 (1.1) u MAT x 4PD-17 (1.2),
conepxatue obnacte Fc IgG1l (AA) wn IgG4 (P), umerotr cambie Hu3kue 3HaueHus Koo u3
BCEX UCCJIEOBAHHBIX AHTUTEIL.

[00454] UTtoOB! JOTOHUTEIBHO OXapaKTepU30BaTh 'YMaHU3UPOBaHHbIE aHTUTENA K PD-1,
MAT k uPD-12 IgGl (AA), MAT x 4PD-1 7(1.1) IgG1l (AA), MAT k 4PD-1 7(1.2) IgGl,
(AA), MAT x uPD-1 7(1.2) IgG4 (P), MAT x 4PD-1 9(1.1) IgGl (AA), MAT x 4PD-1 9(1.1)
IgG4 (P) u MAT k 4PD-115 IgGl (AA), uccinemoBaiu HX CHOCOOHOCTH OJIOKHPOBATH
ceszbiBaHne PD-L1  uyenmoeka (shPD-L1) wu PD-L2 4enoseka (shPD-L2) ¢ PD-I,
SKCIIPECCUPYEMbIM Ha TNOBEPXHOCTU KieTok JuHuu NSO. VYka3zaHHble KOJHMUYECTBEHHBIE
UCCIIEIOBAHMS BBIMOJIHSUIM, KaK OMNHMCAHO Bbille. THUNHYHBIE KpPUBbIE WHTHOMPOBAHUS
ceszpiBaHusag sPD-L1 u sPD-L2 ¢ PD-1, skcrpeccupoBaHHbIM B Kkjerkax JuHuu NSO,
npencrasiensl Ha Qurypax 12A u 12B, cootBercTBerHo. Onpenensu 3nauenus UKso u UKo,
U cpenHee 3HadeHHe BBIOOpPKH (SM) u craHmaptHoe oTkiIoHeHHe (SD, G) Tpex OTAeIbHBIX

SKCIIEPUMEHTOB MPUBECACHDI B Ta6m/1ue 9.

Taomma 9

sPD-L1 sPD-L2

HKso HKoo HKso HKoo

(Mxr/uccaenoanne) | (Mkr/mcciaenosanne) | (Mkr/mcciienoanne) | (MKr/mcciieaoBaHne)

Awnrureno k PD-

1

SM SDo SM SDe SM SD o SM SD o

MAT k PD-1 A

0,0203 | 0,0080 | 02985 | 03279 | 00414 | 00124 | 0,1601 0,066
IgG1 (AA)

MAT x PD-1 A 0,0156 0,0096 0,0776 0,0208 0,0280 0,0070 0,1594 0,1153
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1gG4 (P)

MAT k PD-1B

0,0148 | 0,0008 | 0,034 | 00100 | 00280 | 00059 | 0,1190 0,060
IgG1 (AA)

MAT k PD-1B

0,0143 | 00013 | 00798 | 00239 | 00280 | 00055 | 00924 | 0,0065
IgG4 (P)

MAT x uPD-1 2

0,0578 | 00124 | 02480 0,050 0,1294 | 00143 | 03813 | 0,0656
IgG1 (AA)

MAT & 4PD-
17(1.1) IgG1 0,0166 | 0,0032 | 00674 | 00041 | 00283 | 00147 | 0,088 | 0,0166
(AA)

MAT x uPD-
17(1.2) IgG1 0,0118 0,0027 0,0678 0,0031 0,0212 0,0031 0,0672 0,0043
(AA)

MAT x 4uPD-
17(1.2) IgG4 0,0103 0,0023 0,0520 0,0033 0,0213 0,0019 0,0616 0,0063

P)

MAT & 4PD-
1 9(1.1) IgG1 0,0593 | 00036 | 03238 | 00508 | 04002 | 0,5000 | 04573 | 0,1805
(AA)

MAT x uPD-
19(1.1) IgG4 0,0460 0,0118 0,2461 0,0513 0,1105 0,0146 0,2914 0,0526
P)

MAT x uPD-

0,0440 | 0,0092 | 02068 0,035 0,0945 | 0,0022 | 03093 | 0,0588
1 151gG1 (AA)

[00455] HccnenoBanuss WHrUOMPOBAHUS CBSI3bIBAHMS JIMTAHIOB JEMOHCTPUPYIOT, YTO
rymanusupoBaHHble BapuaHTel MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 x PD-1 u MAT 15 k PD-
1 cnocobubl narnOuposate cesizbiBanue sPD-L1 u sPD-L2 ¢ PD-1 Ha nmoBepxHOCTH KJeTKH. B
yactHoCTH, TyMaHu3upoBanHble MAT 7 k PD-1 (MAT x uPD-1 7 (1.1) u MAT x uPD-1 7 (1.2))
UMeIOT camble Hu3kue 3HaueHus: Koo U3 Bcex uccnenoBaHHbIX aHTUTEL.
IIpumep 3
Baoxkuposanue koHTpoabHOI ToukH PD-1/PD-L1 ryMmaHu3HPOBAHHBIMH AHTHTEJAMH K
PD-1 genoBexa

[00456] Crnocobnocte MAT k uPD-1 2 IgGl (AA), MAT k 4PD-1 7(1.1) IgG1 (AA),
MAT k 4PD-1 7(1.2) IgG1, (AA), MAT k uPD-1 7(1.2) IgG4 (P), MAT x 4PD-1 9(1.1) IgGl
(AA), MAT k uPD-1 9(1.1) IgG4 (P), MAT k uPD-1 15 IgG1 (AA) u 3TanoHHbIX aHTUTEN K PD-
1, MAT x PD-1 A u MAT x PD-1 B, Beictynare antaronucramu ocu PD-1/PD-L1 (t.e.
onoxuposats B3aumozeiictsue PD-1/PD-L1 u npenoTepainate nojaBieHne OTBETOB T-KIIETOK),

UCCIIEOBAIN B KOJIMYECTBEHHOM HCCIIEIOBAHUU C UCIIOJB30BAHUEM pernoprepa Moundepassl
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Jurkat-luc-NFAT/CHO-PD-L1. B o6mux geptax, xnerku quanu CHO, skcnpeccupyromue PD-
L1 (CHO/PD-L1), BriceBamu B miaotHocTH 40000/myHky B 100 MKI KyJBTYpajJbHOH CpenbI
(RPMI + 10% d¢eranproii Oprubeit coiBopoTkd (PBC) + 100 Mxr/mia rurpomunusHa B + 100
Mmkr/mn G418) u nnkyOupoBanu B TedeHune Houu. Ha crepyromuii neHb Cpenpl yOalsuid, U B
Kaxnyro nayHKy BHocwm kietku Jurkat MNFAT-luc2/PD-1 (Promega) B muotHoctu 50000
kJeTok/nysky B 40 Mk Oydepa mns ananmuza (RPMI + 2% ®BC) u antutena k PD-1, MAT «
PD-1 1-15, nnu stanonnsie anturena k PD-1 (MAT x PD-1 A u MAT « PD-1 B) (0-25 mxr/mu,
BOCEMb IIOCJIEIOBATENBHBIX pasBeneHui B 2,5 pasa B Oydepe ansa aHanuza), MHKyOUpOBaIH B
teueHne 6 wacoB mpu 37 °C ¢ pomonHMUTENbHOM HHKyOauueidl B TeueHue 5-10 MuH mpu
TeMIepaType OKpYy)Karollei cpenbl. 3aTeM B KXy JYHKY noOasnsiau mo 80 mxi cyOcrpara
BioGlo (Promega), u nianmer nHKyOMpoBanu eme B TedeHue 5-10 MHHYT mpu Temmeparype
OKpY>Karollel cpeapl, HMHTEHCHUBHOCTb JIFOMMHECLEHLMH W3MEpsUId B CUUTBIBATENE IS
tanmeToB Victor. TunnyHble KpuBble HACBIIEHUs npeacTasieHbl Ha @urype 13. Onpenensnu
sHaueHust DKso u DKoo, 1 cpennee 3HaueHue BpiOOpkH (SM) u cTaHmapTHoe oTkioHeHue (SD, 6)

YETBhIPEX OT/ENIbHBIX KCIIEPUMEHTOB NpuBeieHs! B Tabnuie 10.

Taoauuma 10
Curnan penoprepa
AHTHTEN0 K PD-1 K50 (MKI/mcciienoBanme) Koy (MKI/mccIenoBaHNE)

SM SDo SM SDo
MAT x PD-1 A IgG1 (AA) 0,2549 0,0480 2,4474 1,2228
MAT k PD-1 A IgG4 (P) 0,2049 0,0719 2,5535 1,2139
MAT x PD-1 B IgG1 (AA) 02119 0,1781 2,2036 2,0118
MAT x PD-1 B IgG4 (P) 0,1142 0,0323 0,9418 0,2863
MAT x uPD-1 2 IgG1 (AA) 0,3539 0,0983 3,8975 2,0054
MAT x uPD-1 7(1.1) IgG1 (AA) 0,1080 0,0386 1,1992 0,5103
MAT x uPD-1 7(1.2) IgG1 (AA) 0,0944 0,0153 0,6452 0,2615
MAT x uPD-1 7(1.2) IgG4 (P) 0,0965 0,0169 0,6885 0,01858
MAT x 4PD-1 9 IgGl (AA) 0,2835 0,0530 2,9968 0,8866
MAT k uPD-1 9 IgG4 (P) 0,3154 0,0872 5,0940 4,0496
MAT x uPD-1 15 IgG1 (AA) 0,2585 0,0592 3,3138 1,0532
[00457] HccnenoBaHusi MHTEHCUBHOCTHM CHUTHAQJIOB peNOpTEpPAa AEMOHCTPUPYIOT, HYTO

rymanusuposanHble BapuanTel MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 k PD-1 u MAT 15 k PD-
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1 moryr OnokupoBatrh ock PD-1/PD-L1 um OyayTr mpemoTBpamarh mnoaaBieHHE OTBETOB -
kietok. B wacrHocTy, rymanusuposanHoe MAT 7 k PD-1 (MAT k uPD-1 7 (1.1) u MAT x uPD-
17 (1.2), conepxkamee obmacts Fc IgGl (AA) wmm IgG4 (P), umeer camble HU3KHE 3HAYEHHS
9OK50/9Koo.
Ipumep 4
DYyHKUMOHAJIBHAA AKTUBHOCTH aHTUTE] K PD-1 yenoseka

[00458] Ourepotokcun tuna B Staphylococcus aureus (SEB) npencrasisier coboit
MUKPOOHBIN CynepaHTHIeH, CIOCOOHBIN aKTUBHPOBATh 3HAYUTENBbHYIO 00 T-kietok (5-30%)
y SEB-uysctBuTenbHbIX AOHOPOB. SEB cBsizbiBaercsi ¢ ['KI'C II BHe OOpO3abl CBSI3bIBAHHS
NenTuaoB U, cienosaTenbHo, 3aBUCUT OT I KI'C II, Ho HeorpanuueHn u onocpenosad TCR. SEB-
cTUMyJsiUs T-KJIETOK MPUBOIUT K Mpoudepaluyl OJUrOKIOHANBHBIX T-KIETOK U BBIPAOOTKE
LIUTOKWHOB (XOTs MOXeT HaONI0AAaThCsl U3MEHUYHUBOCTh OTBETOB IOHOPOB, U HEKOTOPBIE JJOHOPbI
He OynyTt orBedath Ha SEB). B Teuenue 48 vacos SEB-crumymsimuu MKIIK aktusupyrot PD-1
u LAG-3 ¢ nocienyrooumum yCUJI€HHEM, KOTOpoe HaOJIomaeTcss Ha S5-i eHb MOCje BbICAIKU
BTOPUYHOHN KyJbTypbl B 90-nyHOuHBIH IuaHmer ¢ SEB-ctumymsnumei. AxtuBaums O€IKOB
KOHTPOJIbHOM Touku uMMyHHOro oteera PD-1 u LAG-3 mnocne SEB-crumyssimuu MKIIK
OTrpaHWYMBAET BBbIJEJIEHUE LIMTOKHMHOB IpU TNOBTOPHON cTUMyssuuu. beuta uccienosana
ciocobHocTe aHTHTeNn K PD-1 mo ormenbHOoCcTM M B KoMOMHammu ¢ aHtutenamu Kk LAG-3
YCHJIMBATh BBICBOOOKAEHNE LINTOKHHOB MOCPEACTBOM MHIMOUPOBAHUS KOHTPOJIBHON TOYKH.
[00459] B o0mux veprax, MKIIK ouuinanu u3 neabHOU KPOBH, MOJY4EHHOMN OT 3M0POBBIX
JIOHOPOB, monamucaBiux ¢opmy wuHbpopMHupoBaHHOTO cornacusi  (Biological —Specialty
Corporation), ¢ UCIIOJIb30BAHHEM CrIOCO0a HEeHTpUpyrupoBaHust B rpaauente miotHoctu Ficoll-
Paque Plus (GE Healthcare) B cOOTBETCTBUM ¢ MHCTPYKLUSMU HU3TOTOBUTENS, W T-KJIETKU 3aTeM
OUMINANHM, HCTONL3ys HaOOp A BhimeneHus T-kiaetok denmoseka Dynabeads® Untouched™
(Life Technologies) B cooTBercTBUU ¢ WHCTPyKUUsAMHU mpousBoputens. Ounimennsie MKITK
kynbTuBHpoBamu B cpenax RPMI + 10% wunakTuBupoBanHoit HarpeBanueM @PBC + 1%
MEHUIWJUTHHA/CTPENTOMULIMHA B 00BeMHBIX Kojibax T-25 B TeyeHue 2-3 AHEH MO OTAENbHOCTU
wi ¢ SEB (Sigma-Aldrich) B konuentpammu 0,1 Hr/mn (mepBuuHas cTuMyssinus). B xoHme
nepsoro payHaa SEB-crumynsaiun MKIIK nBaknbel npombiBanu ¢ochaTHO-coneBbiM Oydepom
(®CB) u cpasy ke BbICeBaAIM B 90-JTyHOUHBbIE TUIAHIIETHI JUIsl KYJIBTHBUPOBAHUS TKAHU B
KOHIEHTpaLuu 1-5%10° KNeTOK/MyHKy TONBbKO B CPEMbl, CPEMbl C KOHTPOJbHBIM AHTHTENIOM M
antutenoMm Kk PD-1, cpenst ¢ SEB B konHnentpamwu 0,1 Hr/mMi (BTOpUYHAs CTUMYJISIIUS) U O3
anturen uian cpensl ¢ SEB u koHTponpHbIM IgG nnn anTutenom k PD-1, ¢ nobaBnennem wmin
06e3 anturena k LAG-3, m KyJnbTUBHpOBaIM B TeueHHWe eme 2-3 nHeld. B koHuIe BTOpOH

CTUMYJIALUN CYNICPHATAHTBI co61/1pam/1 AJIL UBMEPEHUSA CEKPELIUMNU HUTOKMHOB C UCTIOJIb30OBAHHUEM
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HabopoB ans MDA DuoSet msa nsmeperns UOH-y, ®HO-ao, MJI-10 u UJI-4 genoseka (R&D
Systems) B COOTBETCTBUU C HHCTPYKLUSMHU MPOU3BOIUTEIISL.

[00460] Uccnenosanu cnocobnocte MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 x PD-1 u
MAT 15 k PD-1, no otmenpHocTM Wi B KoMmOuHammu ¢ yHuKaibHBIM MAT k LAG-3 1,
YCUJIMBATh BBICBOOOKAECHNE IIUTOKWHOB ITOCPEICTBOM HHIMOMPOBAHUS KOHTPOJIBHONW TOYKH.
JlaHHBbIE HMCCIIEOBAHUS TAaK)K€ BKIFOYAJIHM HCIIOJB30BAHHE OMHOTO WIIM Oojiee M3 CIENYIOLIUX
stanonHbix antuten k PD-1. MAT x PD-1 A; MAT x PD-1B; u MAT kx LAG-3 A, 1o
oTaenpbHOCTH Min B KomOuHauuu. Ha @urype 14 npencrasnensr npodunn cexperun UPH-y u3
SEB-crumynupoBanHubix (0,1 ar/mur) MKIIK oT THNUYHOTO JOHOpa, UMEIOLIEr0 HaJIeKallHii
orBer (D: 38941), oOpaGoTaHHBIX: KOHTpoJieM Oe3 aHTUTENA, AHTUTENIOM JJsl KOHTPOJIS
uzotuna, MAT 7 k PD-1 w/unu MAT k LAG-3 7; MAT 9 x PD-1 w/unu MAT k LAG-3 1; MAT
15 k PD-1 w/unu MAT k LAG-3 1; MAT 2 x PD-1 u/umu MAT k LAG-3 1; wiu 3TaOHHBIMH
anturenamMu Kk PD-1, MAT k PD-1B wumu MAT x LAG-3 A (aHTuTeNa HCMONB30BAIH B
KOHIeHTpauuu 10 MKr/mit).

[00461] B JOTIOJIHUTEJIbHBIX HCCJIEIOBAHMSIX OLIEHUBAJIN CHOCOOHOCTB
rymaHusuposanHbix BapuantoB MAT 2 x PD-1, MAT 7 k PD-1, MAT 9 k PD-1 u MAT 15 k
PD-1 (comepxamux Fc IgGl (AA) uenoseka mmm IgG4 (P) yenoBeka), a Takke 3TaJOHHBIX
antuten k PD-1, MAT k PD-1 A u MAT « PD-1 B, ycunuBath BbICBOOOKIE€HUE ITUTOKHMHOB
MOCPENCTBOM WHTUOMPOBAHUS KOHTPOJBHOW TOYKH. [ MpoOBeNeHMs NaHHBIX HCCIETOBAHHIA
aHTHUTENa WCMOJBb30BadM B KoHUeHTpauuu 0,625, 2.5 m 10 mxr/min. Ha ®urypax 15A-15B
npezacrasienbl npodpmim cexkpeunn UPH-y (Qurypa 15A) u ®HO-a; (Purypa 15B) u3 SEB-
crumysupoBaHHbIX (0,2 Hr/mir) MKIIK ot tunmyHoro moHopa, umeromiero otser (D: 57709),
KOTOpble O00pabaThIBAIM KOHTPOJIEM 0O€3 aHTHTeNa WM OJHUM U3 CIEAYIOIUX aHTUTE:
anTuTenoM s koHtpons m3otumna, MAT kx 9PD-1 2 IgGl (AA); MAT x 4PD-1 7(1.2) IgGl
(AA); MAT x uPD-1 7(1.2) IgG4 (P); MAT k 4PD-1 9(1.1) IgG1 (AA); MAT k 4PD-1 9(1.1)
IgG4 (P); MAT k uPD-1 15 IgG1 (AA); winu stanonssiMu antutedaamu kK PD-1, MAT x PD-1 A
IgG1 (AA), MAT « PD-1 A IgG4 (P), MAT k PD-1 B IgGl (AA), MAT « PD-1 B IgG4 (P).
Oobmee xonmyecrso MOH-y (ir/mr) B obpasuax, odpadoranusix SEB + aHTUTENO, ONMpenessum
s 00pa3noB, obpaboTaHHbIX anTUTedaMu K PD-1 B koHuenTpauuu 0,625, 2,5 u 10 Mxr/mi, u
cpenHee 3HadeHue BbIOOpkU (SM) u cranmaptHoe oTkioHeHHe (SD, 6) mns Tpex pa3HbIX
JOHOPOB, UMEIOIINX OTBET (32 MCKIIIOUEHHEM YKa3aHHBIX CIydaeB), MpuUBeneHbl B Tabmume 11.
CoorHomenne  ypoHeir  U®PH-y, cekperupyemoro B  oOpasue, oOpaboTaHHOM
rymanusupoBaHHbiMu BapuantaMu MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 k PD-1 u MAT 15 k
PD-1 (comepxamumu Fc IgGl (AA) genoseka mmm IgG4 (P) uenoBeka), MO CPaBHEHHIO C

YPOBHSIMH, UHAYLIMPOBAaHHBIMU KOHTpPOJbHbIMHU aHTuTenaMu Kk PD-1, MAT k PD-1 A u MAT «
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PD-1 B (t.e. rymanuzupoBaaibiM MAT k PD-1/MAT x PD-1 A u rymanusupoBanabiM MAT k

PD-1/MAT k PD-1 B), npencrasneno B Tabnuue 12 u Tabanue 13, COOTBETCTBEHHO.

Ta6auna 11

Cexpenuss UOH-y (nr/mu)

AnTuTes0 K PD1 (MKr/mun) 0,625 MKr/ma 2,5 MKr/ma 10 Mxr/ma

AnTureno k PD1 SM SD o SM SD e SM SD e

MAT x PD-1 A IgG1 (AA) 221,18 110,89 341,13 247,93 347,46 144,72

MAT k PD-1 A IgG4 (P) 281,36 | 132,65 | 49515 | 190,57 | 399.41 | 117,56

MAT x PD-1 B IgG1 (AA) 366,69 196,64 387,682 | 215,51 387,32 | 282,81

MAT k PD-1 B IgG4 (P) 34840 | 185,96 | 433382 | 16323 | 55168 | 125,08
MAT k uPD-1 7(1.2) IgG1

302,05 | 18571 | 610,70 | 209,77 | 414,63 | 272.65
(AA)
MAT k uPD-1 7(1.2) IgG4
® 384,571 | 323,793 | 411,40 | 398,59 | 370,06 | 108,12
MAT k uPD-1 9(1.1) IgG1

34081 | 207,76 | 442,598 | 303,70 | 635529 | 567.91
(AA)
MAT k 4PD-1 9(1.1) IgG4
® 309.82 | 13030 | 468.62 | 35015 | 42435 | 28895

MAT x 4PD-1 15 IgG1 (AA) | 360,00 274,28 373,32 160,25 541,83 | 444,22

MAT x 4PD-1 2 IgG1 (AA) | 275,88 135,23 372,73 53,53 496,70 | 235,37

KonTponbnsrii [gG 137,14 76,61 100,65 48,67 138,10 120,81

AHTHUTEJIO OTCYTCTBYET 120,05 73,90 120,05 73,90 109,46 85,18

1 Pe3ynbTathl, MOJYYEHHBIE Y JBYX JTOHOPOB, HIMEBIIUX OTBET.

Tadauna 12
CoorHomenue yposHeii cekpennu HOH-y (HoBoe MAT k
PD-1/MAT k PD-1 A)

AnTuTesio Kk PD1 (Mkr/mu) 0,625 MKr/ma 2,5 MKr/ma 10 Mxr/ma
AnTuTesio k PD1 SM SD ¢ SM SD ¢ SM SD ¢
MAT & PD-1 A IgG1 (AA) 1,00 0,00 1,00 0,00 1.00 0.00
MAT x PD-1 A IgG4 (P) 1,00 0,00 1,00 0,00 1,00 0,00
MAT & PD-1 B IgG1 (AA) 1,77 0,92 128 0,36 1.07 0.42
MAT & PD-1 B IgG4 (P) 123 0,16 0,92 0,27 1.40 0.12
MAT & uPD-1 7(1.2) IgG1 1.36 0,37 2.46 1.85 1,17 0,41
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(AA)
MAT x uPD-1 7(1.2) IgG4 (P) 1,20% 0,35% 0,79 0,54 0,95 0,22
MAT x uPD-1 9(1.1) IgGl

1,48 0,19 1,46 0,71 1,70 0,84
(AA)
MAT x uPD-1 9(1.1) IgG4 (P) 1,13 0,13 0,91 0,42 1,02 0,46
MAT x uPD-1 15 IgG1 (AA) 1,50 0,39 1,51 1,23 1,48 0,71
MAT x uPD-1 2 IgG1 (AA) 1,32 0,53 1,48 0,86 1,42 0,12
KonTponbnsrit IgG 0,63 0,2 0,33 0,08 0,39 0,24
AHTHUTENO OTCYTCTBYET 0,54 0,12 0,39 0,14 0,31 0,17

iPe3ynbTarhl, MONyYEHHBIE Y IBYX JOHOPOB, UMEBIINX OTBET.

Tao6auna 13
CootrHomenue ypoBHei cekpeunu UOH-y (HoBoe MAT k
PD-1/MAT x PD-1 B)

AnTHTes0 K PD1 (MKI/muT) 0,625 Mxr/mJ 2,5 MKr/mJ 10 Mxr/mJ
Anturesio k PD1 SM SD ¢ SM SD e SM SD 6
MAT k PD-1 A IgG1 (AA) | 037 0,37 0,82 0,20 1,06 0,48
MAT x PD-1 A IgG4 (P) 0,82 0,12 1,16 0,38 0,72 0,07
MAT k PD-1 B IgG1 (AA) 1,0 0,00 1,0 0,00 1,0 0.00
MAT x PD-1 B IgG4 (P) 1.0 0,00 1.0 0.00 1,0 0,00
MAT x yPD-1 7(1.2) IgG1

0,84 022 1.77 0.81 1.11 0,07
(AA)
MAT x 4PD-1 7(1.2) IgG4

0,91% 0,263 0.83 0.50 0.68 0.17
(P)
MAT x 9PD-1 9(1.1) IgG1

1.04 0,59 1.12 0.29 1.60 0.42
(AA)
MAT x 9PD-1 9(1.1) IgG4

0,92 0,09 0.99 0.36 0.75 0.39
(P)
MAT x 4PD-1 15 IgG1

1.01 0,48 1.07 0.57 1,34 0.15
(AA)
MAT x uPD-1 2 IgG1 (AA) 0,78 0,12 1,10 0,38 1,46 0,53
Konrponpnsrii IgG 0,39 0,08 0,27 0,08 0,34 0,13
AHTHUTEIIO OTCYTCTBYET 0,34 0,11 0,31 0,03 0,28 0,08

I Pe3ynbTathl, MOJy4EHHBIE Y ABYX JOHOPOB, HIMEBIINX OTBET.
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[00462] Pesynbrartel ANaHHBIX MCCIENOBAHMM OEMOHCTPUPYIOT, 4TO aHTUTena k PD-1,
MAT 2 x PD-1, MAT 7 x PD-1, MAT 9 x PD-1 u MAT 15 k PD-1, pe3ko ycunuanu
BbIpaboTky UDPH-y (Purypst 14 u 15A u Tabmuuer 11-13) u ®HO-a (Purypa 15B) u3z SEB-
crumysupoBaHHbIX MKIIK npu nosropHO# crumyssinun. [IoMumo 3Toro koMOWHAIMS aHTUTEN
k PD-1 ¢ anturenamu x LAG-3 mpuBoamia K JOTIOJHUTEIBHOMY YCHIJIGHHUIO BBICBOOOXKIEHUS
utoknHOB (@urypa 14) u3 SEB-ctumynuposanasix MKIIK npu noBTopHO# cTuUMynsiun. B
yacTHocTH, komOuHaruss MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 k PD-1 unu MAT 15 x PD-1 ¢
yHuKaIbHBIM aHTUTENOM K LAG-3, MAT x LAG-3 1, ofecnieunsia HanOoiblee yCHIEHHUE.
Ipumep S
Hccnegoanus cesizbiBaHus Oucnenuduyeckbix Mojiekya PD-1xLAG-3

[00463] IMonyuanu psn Oucneundudecksix monekyn PD-1xLAG-3, Bxmouass guarerna,
comepxkamue obmactu Fc, conmepskamme Tpu, 4eTblpe W MATh Lened u Oucneruduyeckoe
antureno. Ilomydanu ueTrelpe nuarena, COAEpKALUX YETbIpPE LEMH U COAEPKALIUX JOMEHBDI,
cnocoOcTByroKe obOpazoBanuio rerepoaumepa, ¢ E/K-cniupanpio, u obo3nadamun «DART Ay,
«DART B», <kDART C» u «kDART I». Ilonyuanu getbipe auaTtena, COAEpKalINX Y€TbIpe LEnu U
conepxamux nomeHsl CH1/CL, u o6o3nauamu «DART D», «kDART E», «<DART J» u «DART
I». Ilonmywanmu nBa pOuarena, COAEPXKAIMMX MATh LENed M COJAEp)KalluX AOMEHBI,
cnocoOcTByromue obpasoBanuto rerepoaumepa, ¢ E/K-cnmpanbio, u gomenst CHI1/CL, wu
obozHauamu «DART F» u «DART G». [lonyuanu OAHO aHTHUTENO, MMEIOIIEe TPU LEMH U
conepxamee E/K-cnmpans, u obo3nauamu «DART Hy. IMonydanum omgHo Oucnenmduueckoe
AQHTUTENIO, Cconepskaiee dYerbipe wenu, u obOo3Hadamu «BSAB A». Crpykrypa wu
AMHHOKHUCJIOTHBIE MOCJIEIOBATEIbHOCTH YKa3aHHBIX Oucnenudpudeckbx mMoyiekya PD-1xLAG-3

NPUBEICHBI BbIe U 00001meHb!I B Tabnuie 14 Hinke.

Ta6auna 14
Ha3BaHl/l I[pyr“e
Hcxoanoe MAT Fc* enu SEQ ID NO:
€ KOMIIOHEHTbI
MAT x uPD-1 7(1.2)
IgG4 267 (Xi=A; Xo=Y; | E/K-cnmpamu; cm.
DART A | MAT kx uLAG- 4
(YTE) X5=T; X4s=E) u 268 Qurypy 3B
3 1(1.4)
MAT x uPD-1 7(1.2)
IgG4 267 (Xi=G; Xo=Y; | E/K-cnupanu; cm.
DART B | MAT k uLAG- 4
(YTE) X5=T; X4s=E) u 268 Qurypy 3B
31(1.3)
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Tab6auua 14

Ha3Banu Apyrue
Hcxoanoe MAT Fc* enu SEQ ID NO:
€ KOMITIOHEHTDI
MAT k uPD-1 7(1.2)
267 (X,=G; X,=M; | E/K-cnmpanu; cm.
DART C | MAT k uLAG- IgG4 4
X5=S; X4=T) n 268 Qurypy 3B
3 1(1.3)
MAT k uPD-1 7(1.2)
IgG4 CL/CHI; cm.
DART D | MAT k uLAG- 4 269 u 270
(YTE) Qurypy 3C
31(1.4)
MAT k uPD-1 7(1.2)
IgG4 CL/CHI; cm.
DART E | MAT k uLAG- 4 271 u 272
(YTE) Qurypy 3C
31(1.4)
MAT k uPD-1 7(1.2) IgGl CL/CH1 u E/K-
273,274,275 u
DARTF | MAT k uLAG- (AA/ 5 76 CIIHPAJIH; CM.
31(1.4) YTE) Qurypy 5
MAT k uPD-1 7(1.2) IgGl CL/CHI1 u E/K-
277,278,279 u
DART G | MAT k 4LAG- (AA/ 5 . CIIMPAJTH; CM.
31(1.4) YTE) durypy 5
MAT k 4PD-1 7(1.2)
IgGl E/K cniupanu; cm.
DART H | MAT k uLAG- 3 281, 282 u 283
(AA) Ourypy 4A
31(1.4)
MAT k 4PD-1 7(1.2)
IgG4 E/K-cniupanu; cMm.
DARTI | MAT k uLAG- 4 290 u 291
(YTE) @urypy 3B
36(1.1)
MAT k 4PD-1 7(1.2)
IgG4 CL/CHI; cm.
DARTJ | MAT k uLAG- 4 292 u 293
(YTE) Qurypy 3C
36(1.1)
MAT k PD-1 A IgGl CL/CHI; cm.
DART 1 4 284 u 285
MAT k LAG-3 A (AA) Qurypy 3C
MAT, conep:xatuee
MAT k 4PD-1 7(1.2)
IgG1 286, 287,288 u obnactb Fc ¢
BSAB A | MAT k uLAG- 4
(AA) 289 MOIU(ULIUPOBAHH
31(1.4)

BIM 3apsiAOM
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T Monekynel, conepxamue obmactu Fc IgG4, Takke comepkar CTaOWIM3UPOBAHHYIO
mapHUpHYH odnacte 1gG4.

[00464] HonoaurensHble  Oucnenududeckbie Mosekyiasl PD-1xLAG-3, conmepskamue
aNbTEepHATHUBHBIE CAlTBl CBs3bIBaHUs »muTonoB PD-1 wmmm LAG-3, moryr ObITh JIeTKO
MOJIY4eHbI NYTEM BKIIIOYEHHS pa3ianyHbelx aoMeHoB VH m VL. AHnanormuHbIM o0pasom,
MOJIEKYJIbI, CBS3BIBAIOLINE AHTUTeH, OTIH4YHBIH OT LAG-3, mMoryr ObITh NOJIyd4eHBI IyTeM
BriroueHuss VH u VL, uMeronux sxeiaTenbHy0 CrelupuIHOCTb.

[00465] IIpodunu HackIIeHNs CBA3BIBAHUA KOHCTPYKUMH Oucneunduyueckbix auaren PD-
IXLAG-3: DART A, DART B, DART D, DART E, DART F, DART G, DART H, DART I u
DART 1; antuten k PD-1: MAT k uPD-1 7(1.2) IgG4 (P), MAT x 4PD-1 7(1.2) IgG1 (AA),
MAT k PD-1 A IgG1 (AA) u MAT k PD-1 A IgG4 (P); u anturen k LAG-3: MAT k uLAG-
3 1(1.4) IgG4 (P), MAT k LAG-3 A IgG4 (P), MAT k uLAG-3 1(1.4) I1gG1 (AA) u MAT «
LAG-3 A IgGl (AA), uccremoBanu mTO CyIIeCTBY, Kak omucaHo Bbime. KoHCTpykuuu
oucnenuduueckpix anturen PD-1xLAG-3 uccnemoBanu ajsi OueHKH CBsisbiBaHusi ¢ PD-1 u
LAG-3, torma xak anturena k PD-1 u anturena x LAG-3 wuccienoBaiu TOJBKO IJisI OLIEHKU
CBA3BIBAHUA C MX COOTBETCTBYIOLIMMHU aHTUIe€HaMu. [[1s1 mpoBeAeHMs] AaHHBIX HUCCIEIOBAaHUN
ucnosibzoBanu kinetku JguHUM NSO, skcnpeccupyromue PD-1 wiu LAG-3. Ucnons3oBanu
muarena u  anturena (170,0-0,013 mxM  wmm  85,0-0,0021 MkM  (4eThIpexKpaTHbIE
nocienoBareibable pasBeneHus). 3Hadenus OKso u DKoo ompenensim u mpencTaBisuid B
tabmunax 15-16. IlpencraBneHo cpennee 3HadeHne BBIOOPKU (SM) U CTaHAAPTHOE OTKJIOHEHUE

(SD, 6) nns Tex ciy4aeB, KOria MPOBOIMIIN J1BA WK 00Jiee OTENbHBIX SKCIIEPUMEHTOB.

Tabauua 15
Hacbimenue ceszbiBanusi PD-1
Mouaekyaa K50 (MkM) Koy (MkM)

SM SD e SM SD ¢
DART A 1,9297 0,4324 9,6027 0,4801
DARTB 1,76408 12,27008
DART D 2,2267 0,4140 10,9313 2,6351
DARTE 3,2180 0,5742 23,840 3,2385
DARTF 1,43208 14,58008
DART G 1,1488 0,6227 3,4220 2,4600
DARTH 453108 22,66008
DARTI 1,3232 0,4890 7,8135 4,0821
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DART 1 2,1329 1,4850 13,8113 9,0256
MAT k uPD-1 7(1.2) IgG4 (P) 1,2083 0,8112 3,9340 1,8746
MAT k PD-1 A IgG4 (P) 2,3470 1,2362 22,7770 15,0690
MAT k uPD-1 7(1.2) IgG1 (AA) 1,0879 0,3958 7,4153 3,0794
MAT k PD-1 A IgG1 (AA) 1,6733 0,5464 9,9543 6,6569

§Pe3ynbTaThl, MOJy4YE€HHbIE B OTHOM SKCIIEPUMEHTE.

Tab6auua 16
Hacbimenue cesizbiBanusi LAG-3

Mouanekyaa IKs0 (MkM) IKyg (MKkM)

SM SD ¢ SM SD ¢
DART A 0,8402 0,2231 4,4448 2,4770
DART B 1,0750% 9,8580°%
DART D 0,8985 0,5326 5,7967 4,7329
DARTE 0,9250 0,8075 5,6450 5,6809
DARTF 5,0090 0,5770 19,3350 4,7447
DART G 0,9396 0,3045 8,5507 4,7448
DART H 2,38403 9,7810 4,2412
DART I 0,5321 0,0547 4,198 3,2188
DART 1 20,0233 2,1454 115,97 15,2425
MAT x 9yLAG-3 1(1.4) IgG4 (P) 1,0057 0,1969 5,1360 4,7904
MAT x LAG-3 A 1gG4 (P) 0,5968 0,1376 2,0833 0,3244
MAT x 9yLAG-3 1(1.4) IgG1
(AA) 0,6069 0,3430 3,6373 2,4762
MAT k LAG-3 A IgGl1 (AA) 0,4523 0,1660 2,0187 0,7035

§Pe3ynbTaThl, MOJy4YEeHHbIE B OJJHOM SKCIIEPUMEHTE.

[00466] HccnenosaHus HacChILIEHUs CBA3BIBAHUS JE€MOHCTPUPYIOT, YTO KOHCTPYKLUH
oucnermduueckprx antuten PD-1xLAG-3 coxpanstoT cBszbiBanue ¢ PD-1 u umeror npodunu
CBSI3BIBAHMS, KOTOPblE CXOOHBI C MPOQWIAMHU CBs3bIBaHUS aHTUTEN K PD-1. AHamoruuHeiM
obpazom, koHCTpykumu Oucnerudpudeckpix antutesl PD-1xLAG-3 COXpaHSIOT CBSI3bIBAHUE C
LAG-3 wu, 3a uckmouyennem DART 1, umeror mpodunu CBSI3bIBaHUS, KOTOPBIE CXOIHBI C

npo MU CBSI3BIBAHUS HCXOAHBIX aHTHTEN K LAG-3.
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IIpumep 6

HccnenoBanust HHTHOUTOPHOI cnocoOHOCcTH Oucnienpuyeckbix MojiekyJ PD-1xLAG-3

[00467]

CrnocobHocth Oucnenuduuecksix Mosiekyn PD-1xXLAG-3: DART A, DART B,

DART D, DART E, DART F, DART G, DART H, DART I, DART 1 u BSAB A; u anturen k
PD-1: MAT x uPD-1 7(1.2) IgG4 (P), MAT x uPD-1 7(1.2) IgG1 (AA), MAT x PD-1 A IgGl
(AA) u MAT k PD-1 A IgG4 (P), 6nokuposats cBsizbiBanue PD-L1 uenoseka (shPD-L1) u PD-

L2 uenosexka (SHPD-L2) ¢ PD-1, skcnpeccupyemMbplM Ha MOBEPXHOCTH KieTOK JMHUH NSO,

HUCCIICA0BAIN MO CYHWECTBY, KaK OIKWCAHO BBIIIC. Z[HaTena N aHTUTECJIAa MCIIOJBb30BAJIM B

koHUeHTpauuu 33,75-0,002 MxkM unu 107,5-0,0001 MM (4eTbIpeXKpaTHbIE TOCIEA0BATEIbHBIC

pa3BeneHMs]).

[00468]

3nauenuss UKso u UKoo ompenensmn u mpencrasimsuin B Tadmune 17. Cpennee

3HaueHue BbIOOpkU (SM) u crannaptHoe oTkioHeHHe (SD, G) mpeacTasisuu Uil TEX CIy4aes,

KOorga npoBOOUIIN 2 wnu 6oee OTACIIbHBIX OKCIICPUMEHTOB.

Tadauna 17
baokuposanue cesizpiBanus sPD- Baokuposanue cBsizpiBanus sPD-
L1/PD-1 L2/PD-1
MouJexkyJja

HNKso (MxM) HNKop (MxM) NKso (MxM) NKop (MxM)

SM SD ¢ SM SD e SM SD ¢ SM SD ¢
DART A 09645 | 0.1485 | 56312 | 15247 | 1,6273 | 0,4285 | 6,9335 | 3,9849
DART B 1,1515 | 0,0007 | 48615 | 02199 | 2,1150 | 03154 | 7.9550 | 0,0933
DART D 1,5548 | 0.1692 | 7.8950 | 25135 | 3,1255 | 0.5869 | 9,2973 | 5,5426
DARTE 1,6533 | 03307 | 7.8470 | 1,1642 | 2,9460 | 07736 | 6,6135 | 0,0177
DARTF 05697 | 0.1729 | 2,0360 | 0.1174 | 0,8389 | 0,0846 | 1,7995 | 02171
DART G 1,6013 | 0,3581 8,1953 1,5708 2,5540 | 0,7891 | 7.4810 | 0,2333
DARTH 3.3950 | 0,1018 | 18,640 95742 | 6,2065 | 3,6847 |29.395 | 3.8679
DARTI 0.8363 | 01302 | 53115 | 03125 | 1,286 | 0,3125 | 6,2485 | 1,3951
DART 1 1,7467 | 0,3097 | 54533 | 1,0214 | 2,8355 | 1,8250 | 7,2735 | 3,9831
BSAB A 2.1590 | 0,3097 | 11,075 08132 | 4.8775 | 0,5438 | 15,580 | 1,3294
MAT x uPD-
17(1.2) 1gG4 0,5186 | 0,1668 3.8050 1,2227 1,0425 | 0,2563 | 3,4880 | 0,5459
(P)
MAT k PD-1 A
eG4 (P 0,9209 | 03256 | 43023 | 07069 | 1,3859 | 0,3882 | 5,1675 | 0,2943
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MAT x 4yPD-

17(1.2) 0,7320 | 0,2337 3,2048 1,1479 | 0,9769 | 0,2893 | 2,8437 | 1,4801
IeG1(AA)
MAT x PD-1 A

1,0765 | 0,2393 5,2775 0,9933 1,9510 | 0,8814 | 5,0880 | 1,3831
IeG1 (AA)
[00469] UccnenoBanuss WHrHOMpPOBAHUSI CBSI3bIBAHUS JIMTAHIA JEMOHCTPUPYIOT, YTO

KOHCTpyKImu  Oucnenuduueckpix  anruren  PD-1xLAG-3  coxpaHsoOT  CrioCOOHOCTH
uHruomposats cBsizbiBanue sPD-L1 u sPD-L2 ¢ PD-1 Ha mOBepXHOCTH KJIETKH.

[00470] ITomuMo 3TOrO HCCNEROBaIM CIOCOOHOCTh Oucnenngpuyeckbix mosekya PD-
IxLAG-3: DART A, DART B, DART D, DART E, DART F, DART G, DART H, DART I,
DART 1 u BSAB A; u anturen k LAG-3: MAT x uLAG-3 1(1.4) IgG4 (P), MAT x LAG-3 A
IgG4 (P), MAT x uLAG-3 1(1.4) IgG1 (AA) u MAT k LAG-3 A IgGl (AA), GnokupoBath
ces3piBanne LAG-3 uenoseka ¢ HatuBHbIM [ KI'C xiacca II Ha moBepxHoCcTH KieTok [aynu. B
o0mux yeprax, Kaxayw oucnenndpudeckyro monekyiay PD-1xLAG-3 u KOHTPOJIBHOE aHTUTENO
Kk LAG-3 cmemuBanu ¢ OMOTHHWIMPOBAHHBIM PAaCTBOPUMBIM rHOpuaHbM Oenkom LAG-3-Fc
yenoBeka (ShLAG-3) (B xonuenrtpammu 0,5 Mkr/mu) u otaenbHo uHKyOuposanu ¢ ['KI'C II-
noNoKuTeNbHEIMUA  KIeTkamu Jaymu (2,5%x10° knerox). KommgectBo LAG-3, cBs3aHHOTO ¢
MOBEPXHOCTBIO KJeTok Jlaynu, ompenensiu ¢ HUCHOJb30BaHUEM DD-KOHBIOTHPOBAHHOTIO
BTOPUYHOTO aHTUTEJNA, CBSI3aHHOTO CO cTpentaBunuHOM, MeronoM FACS. Jluarena u antutena
UCTIOJIb30BAIN B KOHIeHTpauuu 27,5-0,026 MKkM (IByKpaTHbIE TIOCIEOBATEIbHbBIE PA3BEICHUS)
wi 107,5-0,0001 MxM ("eTpIpexKpaTHbIe TOCIEAOBATENbHbIE pa3BeneHusi) wim 35-0,002 MxkM
(4eThIpexKpaTHBIE TIOCIEIOBATEIbHBIC PA3BEICHIS).

[00471] 3nauenuss UKso u UKop ompenensiiu u mpencrasisuin B Tabnuie 18. Cpennee
3HaueHne BbIOOpKH (SM) u cranmapTHoe oTkioHeHue (SD, G) mpenocTaBisuid B TEX CIy4asX,

KOoTraa nNpoBOAUIA 2 unu Oojee OTACJIbHBIX SKCIIEPUMEHTOB.

Tabauna 18
Bbaoxuposanue csizbiBanusi ShLAG-3/I'KI'C knacca 11
Mouanekyaa NKso (MxM) UKy (MxM)

SM SD ¢ SM SD ¢
DART A 1,3835 1,6465 8,396102 8,3962
DART B 0,4081 0,1104 3,0645 0,3924
DART D 1,1843 1,1398 8,0041 7,3317
DART E 3,2706 2,9177 28,9683 24,1694
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DARTF 1,5347 1,2674 10,3920 11,2555

DART G 2,0618 3,3552 11,4422 12,4964
DART H 2,8967 4,9817 17,2533 21,1420
DARTI 0,4864 0,1549 2,339 1,1780
DART 1 15,9610 14,0883 87,1486 109,533
BSAB A 0,7101 0,0571 7,2470 1,0706
MAT x 9yLAG-3 1(1.4) IgG4 (P) 0,4815 0,2176 3,4837 1,7564
MAT x LAG-3 A IgG4 (P) 0,7011 0,1900 2,4232 0,3481
MAT x 9yLAG-3 1(1.4) IgG1

(AA) 0,3637 0,1409 9,4422 7,9319
MAT x LAG-3 A IgG1 (AA) 0,5923 0,3407 2,1451 1,1139
[00472] UccnenoBanusi MHrHOUpPOBAHMS CBSI3BIBAHUS JIMTAHIOB JEMOHCTPHPYIOT, YTO

KOHCTpyKUmH  Oucnenuduueckpix  anturen  PD-1xLAG-3  coxpaHsioT  crnmocoOHOCTB
uHrubuposats cBsizbiBaHue rudpugHoro 6enka shLAG-3-Fc ¢ I'KI'C knacca II Ha moBepxHOCTH
kietku. 3a uckimouenneM DART 1, Oucnenuduueckbie monekynbsl PD-1xXLAG-3 umeror
aHAJIOTUYHbIE MPOPUIN HHTMOUPOBAHUS, KaK M UCXOAHbIe aHTuTeNna K LAG-3.
Hpumep 7
BaokupoBanue moJjiekya KOHTPoabHOH Touku PD-1/PD-L1 noa aeiictBuem
oucneunpuyecknix moaexya PD-1xLAG-3

[00473] Crnocobnocts Oucnerudpuueckbix mMosekyn PD-1xLAG-3: DART A, DART B,
DART D, DART E, DART F, DART G, DART H, DART I, DART 1 u BSAB A; u anturen k
PD-1: MAT x uPD-1 7(1.2) IgG4 (P), MAT x uPD-1 7(1.2) IgG1 (AA), MAT x PD-1 A IgGl
(AA) u MAT k PD-1 A IgG4 (P), Beictynarb aHtaronuctamu ocu PD-1/PD-L1 (t.e.
onmoxuposats B3aumozeiictsue PD-1/PD-L1 u npenoTepainate nojaBieHne OTBETOB T-KJIETOK),
OLICHUBAJIM B KOJIMYECTBEHHOM HCCIIEIOBAHUM C HCIIOJIb30OBAHHEM pernoprepa Jonudepass
Jurkat-luc2-NFAT/CHO-PD-L1 (¢ wucnonezoBanuem kinerok CHO/PD-L1 u xnerok Jurkat
MNFAT-luc2/PD-1), kak onucano Bbiine. Jlparena 1 aHTUTENA HCIOJIb30BAIN B KOHIICHTPALIUU
100-0,0065 MM (4eThIpexKpaTHbIE TMOCIeAOBaTeNbHbIe pa3BeneHus) win 100-0,0013 mMxM
(TISITUKpaTHBIE MTOCIIEIOBATEIbHBIE PA3BEACHUS).

[00474] 3nauenuss UKso u UKoo ompenensmn u mpencrasisuin B Tadmume 19. Cpennee
3HaueHne BbIOOpkU (SM) m craHmapTHOe oTkjJoHeHHe (SD, ©) mpencraBisui B TeX Clydasx,

KOoTAa nNpoBOAUIIA 2 unu Oojiee OTACJIbHBIX SKCIIECPUMEHTOB.

Ta6auua 19
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CurnaJj penoprepa
MouJiekyJia HKso (mxM) HKop (MxM)

SM SD e SM SD ¢
DART A 0,8804 0,1949 7,9115 1,3232
DART B 1,079 0,1535 7,5413 3,1483
DART D 1,4044 0,2584 12,0786 3,6616
DARTE 1,4060 0,1222 13,7867 1,4981
DARTF 0,3404 0,0103 1,8710 0,481
DART G 0,6914 0,0206 4,2090 0,7331
DART H 36,6167 20,8078 968,300 811,8471
DART I 1,3335 0,3641 12,146 6,8787
DART 1 11,8807 3,4905 1048,2000 1508,9992
BSAB A 9,7825 1,0288 113,3350 22,2951
MAT k uPD-1 7(1.2) IgG4 (P) 0,6460 0,3035 6,0736 2,5513
MAT k PD-1 A IgG4 (P) 1,328 0,7439 16,5138 9,7149
MAT x 9PD-1 7(1.2) IgG1(AA) 0,5214 0,1541 4,7592 2,1044
MAT x PD-1 A IgG1 (AA) 1,4514 1,0049 35,7382 40,9858

[00475] HccnenoBaHusi HMHTEHCHMBHOCTHM CUTHAJla penoprepa JIEMOHCTPUPYIOT,
OOJBIIMHCTBO ~ KOHCTPyKUWH  Oucnenuduueckbix  anturen  PD-1xXLAG-3  coxpaHstoT
cnocoOHocTh  MHrHOMpoBaTh cBsizbiBaHue SPD-L1 ¢ PD-1 Ha mNOBEpXHOCTH KJIETKH.

KoHcTpykuun deTpipexBajieHTHbIX Oncneruduuecksix auaresn PD-1xLAG-3, DART A, DART
B, DART D, DART-E, DART F, DART G u DART I, Obutu camMbIMU CHJIBHBIMH HHTHOUTOPAMHU
B JTAHHOM KOJINYECTBEHHOM HCCIIEIOBAHMU. AHAJIOTUYHbIE PE3yJbTaThl ObUIM IMOJYYEHBI IS
HECKOJIbKUX M3  YKa3aHHbIX  OuCHeUU(UYECKBbIX  KOHCTPYKLUH, pPACCMOTPEHHBIX B
KOJINUECTBEHHOM HCClien0BaHuu cBsi3biBaHus PD-L2 ¢ ncnonp3oBanuem penoprepa.
IIpumep 8
DYHKUHOHAJILHASI AKTHBHOCTh Oucnennpuyeckbix moaekya PD-1xLAG-3

[00476] CrnocobHocth Oucnenuduaecksrx Mojiekysn PD-1xLAG-3 ycunuBaTh BbIIeJIeHHE
LIUTOKWHOB TIOCPEICTBOM WHTMOMPOBAHUS KOHTPOJIbHOM TOUKH wHcciaenoBain B SEB-
ctumynupoBaHHbIx MKIIK nmpu noBTOpHON CTUMYJISILIMH, KaK ONHCAHO BbILIE, 32 UCKIIFOUEHHEM

OTMEYCHHBIX CJIYyYacB.
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[00477] B HayanbHBIX UCCIENOBAHUSX OICHUBAIA CHOCOOHOCTh OuCHenupUISCKbIX
monekys PD-1xLAG-3: DART A, DART D, DART E, DART F, DART G, DART H; u anturten
kK PD-1 u anturen x LAG: MAT k PD-1 A IgG4 (P) u MAT x LAG-3 A IgG4 (P), no
OTIENBPHOCTH WJIM B KOMOWHAIMM, YCHJIMBATh BBICBOOOXKIEHHE LIMTOKHHOB MOCPEICTBOM
UHTUOMPOBAHUS  KOHTPOJBHOH TOYKM. B [aHHBIX  KOJMUYECTBEHHBIX HCCIEIOBAHMSIX
oucnennduueckbie MoJieKyJibl u anTuTena PD-1xLAG-3 ucnonp3oBanu B 00IIel KOHUEHTPALUU
3,125, 12,5 wmm 50 uM, u MKIIK crumymupoBanu ¢ ucnosibzoBanueM 0,2 ur/mun SEB (B
OpeAbIAYINUX —HUcclenoBaHusx wucnospzoBanu 0,1  ®Hr/mm). [lnsg mpoBeneHUs  JaHHBIX
UCCIIENIOBAHMM, MPU UCIOJIBb30BAHUN KOMOWHAIIMM AHTHUTEJ, KOHLEHTPALUS KaKAOTO aHTHTENa
COCTaBJIsJIa NOJIOBUHY OT oOmmiel koHueHTpauuu (T.e., 1,563, 6,25, unu 25 uM). Ha @urypax
16A u 16B npencrasnens! npopunu cexpeunu MPH-y u3 SEB-ctumynuposanneix MKIIK nByx
TUMHUYHBIX JOHOPOB, UMEBIIUX OTBET, D: 35644 u D: 59697, cOOTBETCTBEHHO.

[00478] Kax y>xe ormeuasnoch, He Bce foHOpbI oTBeuamu Ha SEB B koHnentpamuu 0,1 wiu
0,2 ur/mn. ns ycunenust SEB-ctumymsiumun MKIIK ot Oojbliero koiudecTBa AOHOPOB B
JOMOJHUTENBHBIX Hccienoanmsix SEB ncnonb3oBany B BBICOKOW KOHLIEHTpPAUMU 85 HIr/Mi1 Win
cpenneil konuenrpauun 0,5 Hr/mu. Ilpu ykasaHHbBIX KOHUeHTpauusx ctumyssinus SEB Gonee
ycToi4MBa y OOJBIIEr0 YHCiIAa JOHOPOB, HECMOTPS HA TO, YTO BCE €Ile MOKET HaOIoAaThCs
BapHuabeTbHOCTh OTBETOB JJOHOPOB.

[00479] B omHOM W3  yKasaHHBIX  HMCCJIEAOBAHUNM  OLEHUBAIU  CIOCOOHOCTH
oucneunduueckbix Mojekyn PD-1xLAG-3: DART A, DART B, antutena k PD-1: MAT «
yPD-1 7 (1.2) IgG4 (P); antutena k LAG-3: MAT x LAG-3 1 (1.4) IgG4 (P); u xomOuHamu:
MAT x PD-1 A IgG4 (P) u MAT x LAG-3 A IgG4 (P), ycuiuBaTh BbICBOOOKICHHE LIMTOKUHOB
MOCPENCTBOM WMHTMOMPOBAHMS KOHTPOJIbHOW TOYKH. B yKa3aHHBIX  KOJHMYECTBEHHBIX
uccienoBaHmsIx Oucnenuduueckpie Mosiekyiabl u aHtutena PD-1xLAG-3 wucnonp3oBaiu B
koHueHtpauun 0,019, 0,078, 0,3125, 1,25, 5 wmu 20 #M, u MKIIK ctumynupoBamu ¢
ucnosibzoBanueM 85 Hr/mu SEB. J{ns mpoBeneHus: JTaHHOTO KOJIMYECTBEHHOTO HMCCIIENOBAHUS,
IPU HCIIOJIB30BAHMN KOMOWMHAILIMHM AHTUTEJN, KaXI0€ AHTUTENI0 OOEeCIedYrBAd B YKa3aHHOH
KOHIIGHTPALIWU, U, COOTBETCTBEHHO, OOmasi KOHLEHTpaUMs AaHTUTEJ B JBa pas3a BBILIE
KOHIIEHTPALIMK, KOTOPYEO HCIOJIb30BANU JJisi Kakaoro antutena (T.e., 0,038, 0,156, 0,625, 2,5,
10 wim 40 aM). Ha @urypax 17A u 17B npexncrasnens! npodpumm cekpeunu UPH-y u3 SEB-
ctumysnpoBaHHbIX MKIIK ot aByx Tunuunbix 1oHOpoB D: 55515 u D: 54024, cooTBETCTBEHHO.
[00480] B npyrom mccienoBaHUU OLEHHBAIH CIIOCOOHOCTh OMCIENU(PUISCKBIX MOJIEKYJT
PD-1xLAG-3: DART A, DART B, DART C; anturena k PD-1: MAT k uPD-1 7(1.2) IgG4(P);
aarurena k LAG-3: MAT k LAG-3 1(1.4) IgG4(P); n xomOunauuu: MAT k PD-1 A IgG4 (P) u

MAT x LAG-3 A IgG4 (P), ycwimuBaTh BBICBOOOXKICHHE IUTOKWHOB IIOCPEACTBOM
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UHTUOMPOBAaHUS KOHTPOJBHOH TOYKM. B MaHHBIX  KOJMYECTBEHHBIX  HCCIIETOBAHUSIX
oucneunduueckbie MoJieKyJibl u antuTena PD-1xLAG-3 ucnonp3oBanu B 00IIel KOHIEHTPALUU
0,048, 0,195, 0,78, 3,125, 12,5 unu 50 sM, u MKIIK ctumynupoBanu ¢ ucnoyibzoBanuem 0,5
ur/mn SEB. J{ns mpoBeneHus NaHHBIX HCCIENOBAHUM, B TEX CIIyYasiX, KOTJa HCIOJIb30BAIU
KOMOWHAIIMIO AHTUTEJN, KOHLEHTPALMs KaKJOTO AaHTUTENa COCTAaBJsja TOJOBUHY OOIIeH
koHueHTpauuu (t.e., 0,024, 0,098, 0,39, 1,563, 6,25 wm 25 uM). Ha ®@urypax 18A u 18B
npeacrasiaenbl npodunn cexpeunun HM®PH-y u3z SEB-crumymmposannbix MKIIK ot nByx
TUNU4YHBIX TOHOPOB D: 20990 u D: 54947, cOOTBETCTBEHHO.

[00481] B nomnonHUTEIPHOM HCCIIEOBAHUH OIIEHHUBAJN BbICBOOOKAeHHe uToknHa MJI-2.
B uwactHOCTH, HccnenoBanyu cnocoOHoCcTh Oucnennpudecksix Mojekyn PD-1xLAG-3: DART D,
DART H; anturen x PD-1: MAT k PD-1 A IgG4 (P), MAT k uPD-1 7(1.2) IgG4(P), antuTen
LAG-3: MAT k LAG-3 A IgG4 (P) u MAT x LAG-3 1(1.4) IgG4(P); u xomOunarun: MAT k
PD-1 A IgG4 (P) u MAT k LAG-3 A IgG4 (P), u MAT x uPD-1 7(1.2) IgG4(P) u MAT x LAG-
31(1.4) IgG4(P), ycumuBarh BeIcBOOOXKIeHHe WMJI-2 mocpencTBOM — MHrHOMPOBAHUS
KOHTPOJIbHOH TOYKH. B JaHHBIX KOJWYECTBEHHBIX HCCIIEAOBAHMAX OucnennpuuecKbie
mounekysbl PD-1xLAG-3 u aHTUTENa UCMOBb30BaIu B 001Iel KoHIeHTpauuu 3,125, 12,5 unmu 50
HM, u MKIIK crumynupoBanu BbicOkoi koHueHtpauueii SEB 85 wr/mn. Jlns mpoBenenus
JaHHBIX HCCJIEAOBAHUH, B KOTOPBIX HCIOJB30BATH KOMOMHAIIMIO AHTHTEN, KOHLIEHTPALIHs
Ka)KJI0T0 aHTHUTE A COCTABJIsUIA MMOJIOBUHY 00Iel koHueHTpamu (T.€., 1,563, 6,25, wnu 25 HM).
Ha ®urype 19 npencrasnen npoduns cekperuu MJI-2 uz SEB-ctumynupoBanabix MKIIK ot
tunmuaHOTro noxopa (D: 54024).

[00482] B 1omosHUTENBHBIX HCCIENOBAHUSX OLIEHUBAJIN CIIOCOOHOCTh OMCTIeNU(UIECKBIX
mouiekyd PD-1xLAG-3: DART B u DART [; aututen k PD-1: MAT k PD-1 A IgG4 (P), u MAT
k 4PD-1 7(1.2) IgG4(P); anturen k LAG-3: MAT x LAG-3 A IgG4 (P), MAT k uLAG-3 1(1.4)
IgG4(P) u MAT x uLAG-3 6(1.1) IgG4 (P); u komObunamit: MAT x PD-1 A IgG4 (P) u MAT «
LAG-3 A IgG4 (P), MAT x uPD-1 7(1.2) IgG4(P) u MAT k uLAG-3 1(1.4) IgG4(P), a Taxxe
MAT k uPD-1 7(1.2) IgG4(P) u MAT x uLAG-3 6(1.1) IgG4 (P), ycunuBath BBICBOOOXKIEHUE
LIUTOKWHOB TOCPEICTBOM HMHIHOMPOBAHHS KOHTPOJBHOW TOYKH. B HaHHBIX HCCIENOBaHHSIX
oucnennduueckpie MoJekyiabl U aHturena PD-1xLAG-3 wucnonp3oBajiy B KOHLEHTPALUU
0,0061, 0,024, 0,09, 0,39, 1,56, 6,25 wnmu 25 #M, u MKIIK ctumynupoBaiu ¢ UCNOIb30BAHUEM
0,5 wr/mn SEB. Jlnsg mnpoBeneHUs JaHHBIX WCCICNOBAHUI, B KOTOPBIX HCIOJb30BAIU
KOMOWHALIMIO AaHTUTEJN, KaXXI0€ AaHTUTENO O0ecrneurBalil B YKAa3aHHON KOHLIEHTPALUH, H,
COOTBETCTBEHHO, OOIas KOHLEHTpalHs AaHTHTe]l B JBa pas3a BbIIIE KOHIECHTPALIUH,

WCTIOJIb30BAHHOM J1s1 Kaxkaoro antutena (T.e., 0,0122, 0,048, 0,18, 0,78, 3,12, 12,5 umu 50 HM).
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Ha ®urype 20 npencrasnensl npodmnu cekpern MPH-y n3 SEB-crumynuposannsix MKIIK,
MOJIY4E€HHBIX OT TUIMMYHOrO AoHOpa D: 56041.
[00483] CrnocobHocts Oucnenuduaeckoii mosiekyssl PD-1xLAG-3 DART I; komOuHarmu
aaturena k PD-1, MAT k PD-1 A IgG4 u anturena xk LAG-3, MAT k LAG-3 A 1gG4 (P); u
aHTHUTENA IJI1 OTPULATEIBHOTO KOHTPOJISI, YCHIINBATh OTBETHI aHTUTreHCneun(puIHbIX T-KieTok
UCCNENIOBAIM C HCIOJIb30BAHUEM KOJIMYECTBEHHOIO HCCJIEAOBAHUsS BTOPUYHOTO HMMYHHOTO
OTBETa Ha CTOJOHSYHBIN AaHATOKCHH. B YacTHOCTH, OTBET aHTUreHCHEUN(UYHON YCHUIEHHOMU
CeKpeLN LUTOKWHOB H3MEPSUI C HCIOJB30BAHUEM CTOJIOHSYHOIO AHATOKCHHA B KAaueCTBE
AQHTUTE€HA AJs MHAYKLUUU BTOPUYHOIO MMMYHHOTO OTBETa B CHUCTEME ISl KOJIUYECTBEHHOIO
HCCIIEIOBAHMSI HA OCHOBE COBMECTHOH KynbTyphl. B 0bmiux ueprax, CD4 T-knerku namstu (0,5-
1,0x10° KI€TOK/TyHKY) BBIAEISIM C HCMOJB30BAHMEM HabOpOB Il BBIAENEHHS HA OCHOBE
orpunarenbhoi cenexkun (Miltenyi Biotec, Can-/Iuero, Kanudopnus, u Invitrogen, Kapncban,
Kamudopuus, CIIA) u3z nepudepudeckoil KpoBU 4YeOBeKa M KYJIbTUBHPOBAIU B TeUeHUE 5-7
nHeit ¢ o6mydenHbiMu MonormTamu (0,01-0,05x10° knerox/mynky, 3500 paa) OT TOro xe
JOHOPA B MPHUCYTCTBUU WJIM B OTCYTCTBHE 5 MKI/MJI aHTHUI€HA CTOJIOHSYHOTO AaHATOKCHUHA IS
UHAYKIUH BTopudHOro nMmyHHoro otsera (TTd) u passenenuit (HaunHast ¢ 25 HM) DART 1,
MAT k PD-1 A IgG4 + MAT x LAG-3 A 1gG4(P), unu a"tuTena aias KOHTPoJs usorumna. B
HapauleNIbHBIX IUIAHIIETaX Mpoiu(epanuo U3Mepsuld IyTeM BCTPAMBAHHS TPUTHPOBAHHOIO
tumuguHa U WJI-2 u UPH-y usmepsnun meronom MDA (R&D systems, MunHeanosuc,
Munecora) Ha 5-7 nenb. Ha ¢urypax 21A-D mpencraBnensl npodumu cexkpeunn HMOH-y
(@urypa 21A, 21C) u NJI-2 (Purypa 21B, 21D) Ha 7 neHb Uil ABYX TUIHYHBIX JOHOPOB
(D50702 1 D54267).
[00484] PesynpTarsl MPOBEAEHHDBIX UCCIIETOBAHUM JIIEMOHCTPUPYIOT, 4TO
oucnermduueckpie Mojekynbsl PD-1xLAG-3 3HauutenpHO ycunmBaimu BbipaboTky HMDH-y
(@uryper 16A-16B, 17A-17B, 18A-18B, 20) u UJI-2 (Purypa 19) uz SEB-ctumynnpoBaHHBIX
MKIIK npu mnosropHO#l crumyisinuu. B pononneHue Oucnernuduueckpie Mosekysnbl PD-
IXLAG-3 3HaunTenbHO yeunuanu Beipadotky MPH-y (Puryper 21A u 21C) u3 CD4 T-kierok
NaMSITH, CTHUMYJUPOBAHHBIX CTOJOHSYHBIM AHATOKCHHOM. B YacTHOCTH, YeTbIpeXBaJICHTHBIC
oucnermduuecksie Mosekysel PD-1XxLAG-3 obecnieunnu Oosiee 3HAUUTENBPHOE YCUIICHHUE, YeM
koMOuHarws antuten k PD-1 u antuten k LAG-3.
IIpumep 9

dapmakoxkuHeTuka oucnenuduyeckoix mojaekya PD-1xLAG-3
[00485] DapMakOKMHETUKY THNHYHOW Oncnermduueckoir monekynsl PD-1xLAG-3,
DART I, u Tunuuynoro anturena k PD-1, MAT k PD-1 A, uccrenoBanu y siBAHCKUX Makak. B
o0mux 4Yeprax, JBYM SIBAHCKUM MakakaM (OJJHOMY CaMIly M OJHOH CaMKe) BBOIWIN ITyTEM
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uHpy3un oxHokpatHyro 103y DART I (5 wmr/kr) wmm MAT k PD-1 A (10 wmr/kr), u
KOHIIEHTPALIMIO MOJIEKYJ B CBIBOPOTKE KPOBU KOHTPOJIMPOBAJIN C TEYEHUEM BPEMEHH, UCTIONb3YS
HUDA B popmare «coHaBua». B o0mux ueprax, 96-myHOUHBIE TUIAHIIETHI U KOJHYECTBEHHOTO
uccnenoBanust Maxi-Sorb™ nokpeiBanu pactBopumbiM PD-1 uenoseka (shPD-1), 6nokuposanu
OBIYBUM CHIBOPOTOYHBIM aJIbOYMHUHOM, MPOMBIBAIA M HMHKYOHPOBAIM C KaJIUOPOBOYHBIMH
CTaHIApTaMHM, CTAHAAPTAMHU JUIsI KOHTPOJISI Ka4eCcTBa U pa30aBiIeHHBIMU 00pa3iaMH ChIBOPOTKH.
KomnuectBo 3axBauennoro DART I u MAT k PD-1 A oueHuBanu mytem MocCjaen0BaTENIbHOTO
no0aByieHUs] BTOPHUYHOIO KO3bero OMOTHHMIMpOBaHHOro anrturena kK IgG Fc uenoseka u
KOHBIOraTa crpenraBuauH-nepokcunasza xpeHa (CA-IIX). AxruHocte IIX onpememsiiu ¢
ucnoJib3oBanneM cyoctpara TMB. Bce 0Opa3ubl aHAIM3HUPOBAJIN C TOMOIIBIO CYUTBIBATES AJIsI
mukporutaniieros (SpectraMax M2e, Molecular Device, Cannuseiin, Kamudopuus, CIHA), u
curHamel  OD, wucnyckaeMbIMH — CTaHAAPTaMU  JUIA  KaJdHOPOBKH,  HCIOJb30BAJIU B
YeThIpexnapaMeTpuyeckoil  JIOTUCTUYECKOH MOJENN C HCIOJIb30BAaHHEM IPOrPAMMHOIO
obecneuenust SoftMax Pro (Bepcus 5.4, Molecular Devices). Konuentpauun MAT k PD-1 A
wii DART 1 onpenensiin Ha OCHOBAaHMHM HHTEPNOJALMHU AaHHBIX curHana OD ¢ momoribo
YPaBHEHMsI, OINMUCBHIBAIOLIETO CTaHAApTHYKO KpuByro. Ilo oueHkam, HIWKHMHA npenen
konmvecTBeHHoro onpenenenus (LLOQ) nyist naHHOTO MCCIenoBaHust COCTaBu 9,775 Hr/Mil.

[00486] Ha ®urype 22 mnpeacrtaBieHa 3aBUCUMOCTb KOHLIGHTPALMU B CBIBOPOTKE OT
BPEMEHH, JIMHUU TPEICTABISIOT CpeaHee 3HA4YEeHUE Ui CAMLOB (3aMOJHEHHbIE CHMBOJIBI) H
caMOK (OTKpPBITbIE CUMBOJIbI) 00€3bsiH, KOTOpbIM myTeM uH(y3uu BBoamin DART I (cronrHast
muaus, TpeyronbHukn) wid MAT kx PD-1 A (nyHktupHas nuHust, kpyru). [logyueHHble JaHHbIE
CBUIETENLCTBYIOT O TOM, 4TO (papmMakokuHeTHka Oucnenupudeckoii mojexysasl PD-1xLAG-3

cpaBHUMA ¢ (hapMaKOKUHETHKOM aHTUTeNa K PD-1 y siBaHCKUX Makak.

IIpumep 10
Tokcukonornyeckoe ucciaenopanue antures Kk PD-1 u oucneundguyecknix mosexya PD-
1XLAG-3
[00487] IIpodune GezonmacHocty TnuyHoro antutena kK PD1, MAT k uPD-1 7 (1.2) IgG4

(P), m tunumunoit Oumcnenuduueckoir monekynsl PDIXLAG-3, DART I, onenuBamm B
UCCJIEZIOBAaHUN TIO0 mOoAOOpY MO3bl y SIBAHCKUX MAakKak, MPOBEAEHHOM He B pamkax HJIII
(Hanneskamas mabopaTopHasi MPaKTHKA).

[00488] B nmaHHOM wucCCleOBaHMM OLCHMBAIU MOTEHLHUAJIbHYK) TOKCUYHOCTb U
TOKCUKOKMHETHUKY aHTuUTena k PD-1 (MAT k uPD-17 (1.2) IgG4 (P)), npu BBeneHu:u cC
UCTIOJIb30BAHMEM  HECKOJBKMX BHYTPUBEHHBIX WH(QY3ud. IlomMuMo 3TOro OLeHHUBAIH

NOTEHINAIBHYI0 TOKCHYHOCTh U (papmMakokuHeTHKy MoJekyinsl DART PD-1xLAG-3 (DART I)
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OpU BBENEHHHM TIIyTeM OJHOKPATHOW BHYTpUMBEHHOW uHOYy3un. JluzaliH wuccienoBaHus

npencTasieH B Tadnmme 20.

Tabauua 20
Ne Hccnenyembrii | YpoBeHb JHu Oobem | [lo3a Koa-Bo
rpynnbl MaTepHaJl A03bI AO3UPOBaHHUs | A03bI | (Mr/mu) KMBOTHBIX
(mMr/kr) Camubl | Camku
1 KonTponb 0 1,8, 15 5 0 1? 1?
2A MAT k 4PD- 1 1,8, 15 5 0,2 1? 1?
17(1.2)IgG4
(P)
2B MAT x uPD- 1 1,8, 15 5 0,2 1° 1°
17(1.2)I1gG4
(P)
3A MAT x uPD- 100 1,8, 15 5 20 1 12
17(1.2) IgG4
(P)
3B MAT x 4PD- 100 1,8, 15 5 20 1° 1°
17(1.2) IgG4
(P)
4 DART I 5 1 5 1 1° 1°

B rpynmnax 1, 2A u 3A 103b1 BBOAWIN, HAYUHAs ¢ | JTHS, U BCKPBITHE MPOBOIWIN Yyepe3 72 yaca
ToCJie BBEIIEHHSI TOCTenHel (TpeThbeit) 1o3bl Ha 18 neHb.

°B rpynmnax 2B u 3B 10361 BBOAWIHN, HauMHAsA ¢ 1 JHS, ¥ BCKPLITHE IPOBOIUIN uepe3 7 aHei
TIOCJIe BBEIIEHHS TTOCTeHeH (TpeTheil) 103bl Ha 22 IeHb.

‘B rpynmne 4 o3y BBOAWIM Ha | 1€Hb U 3aTeM HaOJFOAaJH 32 )KUBOTHBIMU B TeueHHe 28 nHei

NOCJIe BBEJICHHsI OTHOKPATHOM 103bI (10 29 NHS); )KUBOTHBIX 3aT€M BO3BPALIAN B KOJIOHHIO.

[00489] B naHHOM wuccnenoBaHUMM OLEHHUBAIM CIAEAYHOLIHME IAapamMeTpbl U KOHEUYHBIE
TOYKH: KJIMHUYECKHE TIPU3HAKH, MacCy Teja, NOTpeOlieHWe MHIIH, TeMIepaTrypy Tena,
napamMeTpbel KJIMHUYECKOH MaToJjoruu (TMOKa3aTenu TeMaTOJIOTHH, CBEPTHIBAHHMS KPOBU U
KJIMHUYECKOW XUMHH), OHOAQHAINTHYECKHE M TOKCHKOKHHETHYECKHE IapaMeTphbl, YPOBHHU
AQHTUTEN K JIEKAPCTBEHHOMY IIpernapary, AaHHbIE MPOTOYHOU LIMTOMETPUHU, YPOBHHU LINTOKUHOB,
pe3yNbTaThl MAaKpPOCKOIHYECKOTO BCKPBITHS, Maccy  OpraHoB U pe3ynbTaThl
TUCTONATOJOTUYECKUX UCCIIETOBAHUM.

[00490] Bce xMBOTHBIE BBDKUIIM 10 3aIUIAHUPOBAHHON 3BTaHa3uu Ha 18 unu 22 neHp uinu

BbIOBUTH U3 wcchenoBanust Ha 29 nenb. s MAT k 4PD-17 (1.2) IgG4 (P) otcyrcrBoBanmu
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CBSI3aHHBIE C HCCIIEAYEMBIM H3/I€JMEM M3MEHEHHsI KIMHMYECKHX INPU3HAKOB, MOTPeOIeHUs
MWLM, MAacChl Tea, TEMIEPaTyphl Tesla, MOKA3aTesed reMaToIOTuH, CBEPTBhIBAHUS KPOBU HIIH
KJIMHUYECKOW XUMUH HWJIM PE3yJbTaTOB MAaKpOCKONMMYECKOro BCkpeiTvs. Ha 18 u 22 num y
KUBOTHBIX, nosydaBmux MAT k uPD-1 7 (1.2) IgG4 (P) B no3ze 1 umm 100 mr/kr, HaOmonanu
YBEJIINYEHNE MACChl CEJIE3EHKH U 3aBUCHMYIO OT J103bl JUM(OTUCTHOLUTAPHYIO HH(DHIBTPALHIO
KpPaCHOM IyJbIIbl JIETKOM M YMEPEHHOM CTeneHu TshKeCTU. IIo CpaBHEHMIO ¢ OKPYKAIOIIMMHU
muMporuramMyu TUMQOTUCTHOLUTAPHBIE KIETKU UMENN CBETIYIO LIUTOIUIA3My U HeperysipHble
anpa. Penkue wmutoTmueckue Qurypbl Obutd o4yeBHAHBL Ha MHKPOCKONHMYECKOM YpOBHE
UHQHUIBTPAT KOPPETUPOBAJ C YBETHMUEHHEM MACChl CEJIE3EHKH.

[00491] IIpodunm 3aBHCHMOCTH KOHLIEHTPALMH B CHIBOPOTKE KPOBH OT BPEMEHU IS
xuBOTHBIX, nojydaBmnx MAT k uPD-17 (1.2) IgG4 (P), nposBisitoT npoduiib, 0KUAAEMBbIN
IJI1 aHTUTeNa y 3TOTO BUJA, 32 HEKOTOPbIMHU UCKIIFOYeHUsIMU. HakiOH KpUBBIX NOCJE BBENEHUS
TpeThel 03Bl CHIKAJICSA Ooyiee pe3Ko, YeM MOCIe MePBOH J03bI I ABYX JKUBOTHBIX B IPYIIIE
103bl 1 MI/KT My ABYX XHBOTHBIX B rpymme 103bl 100 MI/Kr, 4TO yKa3bIBae€T Ha BO3MOXKHOE
NOSIBJICHUE aHTUTEN K JiekapcTBeHHOMY mpenapary (ADA) Ha Oosiee MO3OHUX LUKIAX. AHAIU3
nokasai, 4to y 2/4 sxuBotHbIx ADA pa3BuBanuce B rpynmne | mr/kr, u'y 1/4 sxuBotHeix ADA
paszBuBaiuch B rpymmne 100 mr/kr.

[00492] B zaxroueHue crienyer oTMeTuTh, 9to BBenenue MAT k uPD-1 7 (1.2) IgG4 (P)
NyTeM BHYTPUBEHHOW MH(Y3UHN OOMH pa3 B Heneo B Teuenue 3 Henenb (1, 8 u 15 nHu) xopomo
MEePEHOCUJIOCh Y SIBAHCKMX Makak mpu ypoBHsX 1036l 1 m 100 wmr/kr. J{o303aBHCHUMBIH
JTUM(OrHCTHOLIMTAPHBIA KJIETOYHbIH WHQWIBTPAT KPACHOHM TMyJbIbI CEJE3eHKH JIETKON |
YMEPEHHOH CTENeHH TsDKECTH MPUCYTCTBOBAI Mpu BBeneHnu 103 1 u 100 mr/kr MAT k uPD-1 7
(1.2) IgG4 (P).

[00493] s DART 1 orcyTcTBOBaNM M3MEHEHHS KIIMHUYECKUX MPU3HAKOB, NMOTPeOIeHNUs
MWLM, MAacChl Tesa, TEMIEepaTypbl Tesa, IIOKa3aTesled TIeMaToJIOTUM WM [apaMmeTpoB
cBepThiBaHUus KpoBU. M3menenwus, cBszanHbie ¢ DART I, mapameTpoB KIMHUYECKOW XUMHH,
BKJIFOYAJIN HEHeOIaronpusTHoE, KPaTKOBPEMEHHOE MOBBILIIEHHE AKTUBHOCTH
acnapratamuHotpancdepassl (ACT) u makrarmerunporenasbl (JIJAI) Ha 2 nmens. Cpennee
n3MeHenne aktuBHOCTH ACT Obuto B 3,2 pas3a BbIlIe, YeM AaKTHBHOCTh y KOHTPOJBHBIX
JKABOTHBIX, MOJIy4aBIINX HOCHUTENb, U B 7,8 pa3a BbIllIe YPOBHEW A0 Hadajla UCCIEAOBAHUs, IPU
5TOM YpPOBHU OBUIM BBIIIE KOHTPOJBHOIO STAJIOHHOTO auanazoHa. CpenHee H3MEHEHHE
aktuBHocTH JIII' Opio B 2,5 pasa Bbille, YeM AaKTHBHOCTb y KOHTPOJIBHBIX >KMBOTHBIX,
MOJTy4aBIINX HOCHTENb, U B 6,9 pa3a Beile ypoBHEH 10 Havana uccienosanus. O0a mapamerpa

BCPHYJIMCb K MHCXOAHBIM YPOBHAM Ha 8 JE€Hb. B 3akmrodeHne CIeayeT OTMETUTH, 4YTO
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onnokpataoe BBemeHne DART-I myrem BHyTpUBEHHOW HH(Y3UM XOPOLIO MEPEHOCUIIOCH Y
SIBAHCKUX MaKakK IPH YPOBHE J03bI 5 MI/KT.
Ipumep 11
Hccnenosanue papmMakoKnHeTHKH aHTHTEI K PD-1 npu BBegeHnH 0AHOKPATHOH 103bI
[00494] Uccnenosanne Qapmakoknneruku (PK) npu BBeneHWH OJHOKPATHOM MO3BI C
BbIOPAHHBIMU TOKCHKOJIOTHYECKMMH KOHEYHBIMH TOYKAMH ITPOBOAMIIHM Y SIBAHCKMX Makak. B
nanHoMm wuccnenoBanuu MAT k uPD-17 (1.2) IgG4 (P) cpaBHuMBanm ¢ IOByMs IpyrUMHU
anturenamu k PD1 IgG4 (P): MAT k PD-1 A IgG4 (P) u MAT x PD-1 B IgG4 (P). Kaxxnoe
aHTUTENO BBOIMIN ABYM obOe3bsiHaM (1 camiyy, 1 camke) B no3e 10 Mr/kr myreM BHYTPHUBEHHON
uH(Yy3un B TeueHue | 4, U )KUBOTHbIE HAXOAWUJIMCh IO HAOMIOAEHNEM B TeUeHHe 65 Heil.
[00495] OTCyTCTBOBAIM CBSI3aHHBIE C UCCIEAYEMBIM H3AEINEM U3MEHEHUs KIMHUYECKUX
NPU3HAKOB, M3MEHEHUS MAaCChl TeNa, MOTPeONICHHs MHIIH, BBICBOOOXKIEHUS IIMTOKHHOB HWIJIN
umMMyHo(deHoTUnupoBaHus, cszaHHble ¢ BBeneHneM MAT k uPD-1 7 (1.2) IgG4 (P) unu MAT
k PD-1 A IgG4 (P). ITonyuennsie nannele Obutn cxonnbl ¢ nanHeiMu it MAT k PD-1 B IgG4
(P), 3a wuckmouenuem Ttoro, uro npu BBenmeHnu MAT k PD-1 B IgG4 (P) naGmomanu
nosplenue yposuen MJI-5.
[00496] CeszpiBanue antutena k PD-1 ¢ PD-1 Ha nosepxHoctu T-kierok onpenensiiu
METOJIOM MPOTOYHOH LIUTOMETPUH C HCIIOJB30BAHUEM CHOCO0Aa KOHKYPEHTHOTO CBSI3BIBAHUS, B
KOTOPOM OLICHUBAJIN CPEIHIOI0 UHTEHCUBHOCTD (bayopecueHIuu (MFI)
¢dnyopecuenTHOMeueHoro MAT k uPD-1 7 (1.2) IgG4 (P), ces3biBatomerocst ¢ T-kieTkamu B
orcyrcTBue (KoHTposb, @CB) mwin B mpucyTcTBUM U30bITKAa KOHKypeHTa (HemeueHoro MAT k
yPD-17 (1.2) IgG4 (P)), mns oOpa3noB KpoBH, COOPaHHBIX BO BCEX BPEMEHHBIX TOYKAX Y
sBaHCKUX Makak, nmosy4aBmux MAT k 4PD-1 7 (1.2) IgG4 (P), MAT k PD-1 A IgG4 (P) unn
MAT x PD-1 B IgG4 (P). Kak noka3zano Ha ¢urypax 23A-23C, MAT x uPD-1 7 (1.2) IgG4 (P)
u MAT k PD-1 B IgG4 (P) mpomemoHCTpupoBanu AIUTENbHOE CBs3biBaHHEe ¢ PD-1 Ha
nosepxunoctu CD4™ u CD8" T-knerok (cBs3biBanue ¢ PD-1 noanepxkusanock Ha yposHe >80% B
teueHue 28 nHeit unm 6onee) (Puryper 23A u 23C, coorBeTcTBeHHO) N0 cpaBHeHHIO0 ¢ MAT k
PD-1 A IgG4 (P) (csizbiBarne ¢ PD-1 nonnep:kusanoch Ha ypoBHe >80% B Teuenue 21 qHs wim
menee) (Durypa 23B). s kaxxaoro u3 anturen k PD-1 nanubie no cesizbiBanuio ¢ PD-1 Ha T-
KJIETKAaX KOPPETHPYIOT C UX KOHLIEHTPALMEH B CHIBOPOTKE KPOBH.
IIpumep 12
HccnenoBanne TOKCHYHOCTH NPH MOBTOPHOM BBEACHUH
[00497] Jlns onieHKH 0€30MacHOCTH, TOKCHKOKHHETHYECKOTO U (hapMaKOIUHAMUYECKOTO
npodmiIs TEPaneBTHUECKHUX MOJIEKYJ COIJIACHO HACTOSIIEMY H300PETEHHIO, NPUMEPHYIO

monekyny (MAT x 4uPD-17 (1.2) IgG4 (P)) BBOOWIM SBAaHCKHMM MAakKakaM M BBITIOJIHSIIH
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uccienoBaHie no noadopy no3el He B pamkax HJIII. B nanHOM mccnenoBaHuM YeThIpe TPYIIIBI
KUBOTHBIX (10 10 Ha rpymmy, 5 camuoB u 5 camok) noaydamu MAT k uPD-1 7 (1.2) IgG4 (P)
WIA KOHTPOJIbHBIA MpernapaT OIWH pa3 B HENeNMo myTeM HHQY3UH Npu 3 YPOBHAX JO3BL
JKVBOTHBIX OLIEHWBAJN U BBISIBJICHHUs JIFOOOH IMOTEHIMANBHOW TOKCHYHOCTU B TeYEHUE 4-
HEJENBbHOIO MepHoAa MAO3UPOBAaHUs JIEKAPCTBEHHOIO Mpernapata M 3aTeéM B TEUYEHHE
nononHuTenbHOro 10-HemenpHOro rmnepuosa ©Oe3 BBEACGHUS JIEKAPCTBEHHOTO IIpemnapara.
DKCrepUMEHTANbHBIA OU3aiiH JAaHHOTO HCCIIEeNOBaHMA npernctasieH B Tabnuue 21. JKuBoTHBIM
BBOJMJIM JIO3bI OIUH pa3 B HENENI0 MyTeM BHYTPUBEHHOW MH(QY3MH B TeueHHe | 4 C MOMOINbIO
oTkanuOpoBaHHOrO MH(Y3HMOHHOTrO Hacoca Ha 1, 8, 15 u 22 nens uccnenosanus. OgHOrO camua
Y OJIHY CaMKy U3 Ka)XKIOU IPYMIbl YMEPIIBJIISUIN HA 25 A€Hb, OCTaJIbHBIX )KUBOTHBIX YMEPLIBJISIN
Ha 95 nenp uccnenoBanus. OuenuBanu BiusHue BBeneHuss MAT k uPD-17 (1.2) IgG4 (P) Ha
cyOmonymsiuuu  JIEHKOLMTOB B KPOBOTOKE, BKIIOYast 3aHsATHe penentopoB PD-1 wa T-

mumporurax. Takxke onpenensiu npouiIu aHTUTEN K JieKapCTBEHHOMY mipernapaty (ADA).

Tadauna 21
Ko0.1-B0 5KHBOTHBIX"
Yposens | O0bem OcHoBHOe Hccnenoanue
Ne Hccnenyembiii A03bI A03bI Jo3a | Hcciaea0BaHHE | BOCCTAHOBJICHHS

rpynmel | Marepuas® (mr/kr) | (ma/kr) | (mr/man) | M F M F

1 Kontposnb 0 5,88 0 3 3 2 2
MAT k 4PD-17

2 10 5,88 1,7 3 3 2 2
(1.2) IgG4 (P)
MAT k 4PD-17

3 40 5,88 6,8 3 3 2 2
(1.2) IgG4 (P)
MAT k 4PD-17

4 150 5,88 25,5 3 3 2 2
(1.2) IgG4 (P)

a

Konrpoms u MAT k uPD-1 7 (1.2) IgG4 (P) BBOAMIH ©)KCHEACIFHO IIYTEM BHYTPHBEHHOMH HH(Y3HH.

[Mlects 06e3bsH (3 caMua/3 caMKh) HAa TPYIITY BCKPHIBAIH HA 25 ICHb, H OCTABINUXCS 00E3bsH B IPYIIIIC
BOCCTAHOBJICHU (2 caMua/2 caMKH) BCKPBIBATH HA 95 JCHB.

[00498] SlBaHCKHME MakKakh XOpOIIO TEPEHOCHJIM eXKeHeNelbHble BHYTPUBEHHBIE (B/B)
uHpysun MAT x uPD-17 (1.2) IgG4 (P) B mo3ax 0, 10, 40 u 150 mr/kr, u BCE€ JKUBOTHBIC
BBDKWJIM [0 3aIJJAHUPOBAHHON 5BTaHa3uu Ha 25 nin 95 nenb. He Obu1o 0OHAPYIKEHO CBSI3aHHBIX
¢ MAT x 4PD-17 (1.2) IgG4 (P) u3MeHeHnli KIMHUYECKUX MPU3HAKOB, MOTPEOICHUS MHIIH,
Macchbl Tena, TOKasareled (U3NYECKUX, O(PTaIbMOJOIHYECKMX M  HEBPOJIOTHMYECKHX

oOcenoBaHuil, 31EKTPOKAPANOJIOTHIECKUX MTAPaMETPOB, TEMITEPATYPBI TeJla, YACTOThI ABIXAHUS,
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apTepHalbHOTO JaBJIEHMs U MyJbCa, apaMeTPOB CBEPTBIBAHUS KPOBHU, KIMHUYECKOW XUMUU U
aHanu3a MOYH, MacChl OPTaHOB UJIM PE3yJIbTATOB MAKPOCKOMUYECKOTO BCKPBITHS.

[00499] H3meHeHns1 reMaToJIOTHYeCKUX mapaMeTposB, cBszanHbie ¢ MAT k uPD-1 7 (1.2)
IgG4 (P), BrirOYanmu KpaTKOBPEMEHHOE CHIDKEeHHE TUTPOB JuMdouuToB. TUTpsl TUMEGOIUTOBR
YMEPEHHO YMEHBINAJNCh M0 CPABHEHUIO C UCXOIHBIMU YpOoBHAMHU (1 neHb 1O BBENEHHS I03bI)
Ha 2 neHb (23 daca mocie MHQY3UH) Y CaMIIOB M CaMOK IpH Ao3e >10 MI/Kr, CTAaTUCTHYECKU
nocToBepHO s camuoB npu no3e 10 m 40 mr/kr u y camok mpu no3e 40 u 150 mr/kr mo
CPAaBHEHHUIO C KOHTPOJSIMU. TUTpBI JTUM(QOLMTOB BO3BpAINAIHCH MPAKTUYECKH K HCXOIHBIM
YPOBHsIM Ha 8 JIeHb 10 Hayaja JO3UPOBAHMsI, HO YMEPEHHO CHIDKAJINCh Y HEKOTOPBIX CaMLIOB U
CaMOK TIpH BceX ypoBHsX 1036l (B 0,47-0,68 pa3a OTHOCUTENBHO UCXOAHBIX YPOBHEH) Ha 9 neHb
(23 vaca nocne unpy3un). Turpsl TUMPOLUTOB YBENIUINBAIUCH 10 BBEIEHUS 03Bl Ha 15 u 22
JIeHb, HO YMEHBIIAJINUCh Yy HEKOTOPBIX camuoB u camok (B 0,36-0,54 pa3a OTHOCHUTENBHO
UCXOIHBIX ypoBHEH) Ha 16 u 23 nenb (23 vaca nocie nHQY3UN).

[00500] J10303aBUCUMOE, KPATKOBPEMEHHOE CHUIKEHUE MOMyJSIUN UPKYJIUPYIOIIHNX
UMMYHHBIX KJIETOK, BKJIFOUas OOIyro momyssnuio Jjeiikouutos, T-knerku, B-xmerkn m NK-
KJIeTKH, Habmonamy yepes 23 yaca nocyie OKOHYaHusI UH(PY3UH Y )KUBOTHBIX, mony4aBmnx MAT
k uPD-17 (1.2) IgG4 (P), mo cpaBHEHHIO C KOHTPOJBbHOU rpymnmnoi. Haubosbuiyo BeTM4uHy
U3MEHEeHH HaONIOaMy TOCHe BBENSHHs MEepBOM 103kl B | 1eHb, HU3MEHEHUS MeEHbIIeH
BEJIMYMHBI KPATKOBPEMEHHO HAOJIFOAAU MOCje BBEASHHs MOCIEAYOIUX 103 Ha 8, 15 umu 22
naau. [Tonynsuuu UMMYHHBIX KJIETOK OOBIYHO BOCCTAHABIUBAIUCH 10 UCXOIHBIX 3HAUEHHH, UITH
OMU3KUX K HMCXOOHBIM, K 72 dYacCy IMOC/e OKOHYaHUS WH(Y3UU U HAa TNPOTSHKEHUU (has3bl
BOCCTaHOBJIeHHUs. Y KHUBOTHBIX, nmony4daBmux MAT k 4PD-1 7 (1.2) IgG4 (P), e Habnronanu
U3MEHEHUHN, KacarolUXcs LUPKYJIUPYIOIINX MOHOLMTOB, IO CPaBHEHUIO C KOHTPOJIbHOMU
rpynmnoiu.

[00501] MaxkcumanbHoe cBssbiBane MAT k uPD-17 (1.2) IgG4 (P) ¢ PD-17/CD4™ u
PD-17/CD8" knerkamu HaGmonanu B Teuenue (aswl nedenuss MAT k uPD-17 (1.2) IgG4 (P)
UCCIIEOBaHMs MpHU BCex mposepeHHbIX no3ax (10, 40 wimm 150 mr/kr). Bo Bpems mepuona
BOCCTAHOBJICHHSI Y *KHBOTHBIX, Y KOTOPBIX HE BHIPAOATHIBAJHCH AHTHTENA K JIEKAPCTBEHHOMY
npenapaty (ADA), konuentpaumum MAT x uPD-17 (1.2) IgG4 (P) B ChIBOPOTKE KpOBHU
OCTaBaINCh Bhile 29 MKI/MJ, U MakCHMMaibHOe cBsispiBaHue PD-17/CD4" u PD-17/CD8" T-
KJIETKAMHU TOJAEPKUBAIOCh B TeueHue Bcero l0-HenenbHOro mnepuoja BOCCTAHOBJICHUS. Y
YKa3aHHBIX >KUBOTHBIX OTCYTCTBOBAJIM JAOKasaTenbcTBa Moaymauuu PD-1 na T-knerkax. Bo
BpeMsl IIepro/ia BOCCTAHOBJIEHUsI Y )KMBOTHBIX, Y KOTOPBIX pa3BuBaiucb ADA-OTBeThl, 4acToTa
MGDO012-cBsizannbix PD-17 T-KIeTok CHMKanach A0 MCXOAHOrO ypoBHS. CHIDKEHHME OT

MakcuManbHoro cesspiBanusi MAT x uPD-17 (1.2) IgG4 (P) ¢ PD-17/CD4" u PD-17/CD8"
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kiaeTkaMd  ADA-NONOKUTENBHBIX JKUBOTHBIX OOBIYHO HMENI0 MECTO, KOrja KaKyIasics
koHeHTpauuss MAT k uPD-17 (1.2) IgG4 (P) B CBIBOPOTKE KPOBH yMEHBIIANAch HIXKE
npubnusutenbHo 25 Mkr/mu. OgHAKO HEW3BECTHO, OTHOCHJIOCH JIM JAHHOE KaxKylleecs
noporosoe cooTHouleHne k ADA-oTpuniatenbHbIM JKUBOTHBIM, MOCKOJIbKY NpucyTcTBue ADA y
ADA-TI0JIOKUTENBHBIX JKHBOTHBIX MOKET CIIOCOOCTBOBATH OJIOKMPOBAHUIO CBSI3bIBAHUS AHTHTEI
k PD-1 ¢ PD-1.

[00502] Paznuunsa ¢apmakokunernyecknx otBetoB MAT k 4uPD-17 (1.2) IgG4 (P),
CBSI3aHHBIE C TIOJOM JKMBOTHBIX, OBUIM MHHHUMAJbHBIMH W JIMHEHHBIMH B IIpenenax
uccnenoBaHHoro auanaszoHa 103 (10-150 mr/kr). Ina MAT k uPD-1 7 (1.2) IgG4 (P) B nose 10,
40 u 150 mr/kr koMOMHUpPOBaHHOE cpenHee 3HaueHne Cmax amst o0oux rmoyioB coctaBmiio 240
Mkr/mit (0,240 mr/mi), 1078 mxr/mu (1,08 mr/min) u 3938 mxr/mn (3,94 mr/mn), u 3Hauenust AUC
cocraBmi 47310 uemkr/mn (47,3 yemkr/mi), 205723 uemkr/ma (206 uemkr/mi) u 745681
yeMkr/Ma (746 ueMKr/mi), cooTBeTcTBeHHO. CpenHui KIHUPEHC COTJIACHO pe3yJibTaTaM
HekommnapTMeHTHoro aHanuza (NCA) mepsoro mukina MAT k 4PD-17 (1.2) IgG4 (P) mo
nosienieHust ADA coctaBui 0,21 Mi1/4/Kr, 4TO 3HAYUTEIBHO HIIKE, Y€M CKOPOCTh KIIYOOYKOBOM
¢dunpTpanuy SBAHCKUX Makak, KaKk M OXKHMAAJIOCH Ul BBICOKOMOJIEKyJsipHOro Oenka. CpenHuit
CTalMOHApHBIN 00BeM pacnpenenenus: cornacHo pesyibraraM NCA mnepsoro mumkna MAT k
yPD-1 7 (1.2) IgG4 (P) cocraBui 68 mur/kr, 4to nmpudbau3uTenpbHo B 1,5 pasa Oosbine oObema
CBIBOPOTKH, HO MEHbIIE, YeM BHEKJIETOYHOE BOJHOE MPOCTPAHCTBO. DTO CBHUIETENBCTBYET O
toM, uto MAT x 4PD-1 7 (1.2) IgG4 (P) BbITEKaeT U3 COCYAOB BO BHEKJIETOYHOE MPOCTPAHCTBO
TKaHH, HO HE BCE BHEKJIETOYHOE MPOCTPAHCTBO ObUIO AOCTYIMHO Uil YKA3aHHON MOJIEKYJIbI.
Cpennee 3HaueHue cpenanero Bpemenn yaep:kanus (MRT) cornmacHo pesyibsraram NCA mnepBoro
mukta MAT k uPD-1 7 (1.2) IgG4 (P) cocraBuio 335 4yacoB uiu mpuONU3UTENbHO 14 nHEH.
[MosiBnenne ADA ymenbmano koHuentpauna MAT k uPD-17 (1.2) IgG4 (P) B uuknax 2-4.
HokazarenbcTBa cHkeHus: koHueHTpauniit MAT k uPD-1 7 (1.2) IgG4 (P) B cbIBOpOTKE KPOBH
nocie BBeneHust moBTopHbIX 103 MAT k uPD-1 7 (1.2) IgG4 (P) nabmonmamu y 7/10, 4/10 u 3/10
JKUBOTHBIX B rpymmax 03 10, 40 u 150 mr/kr, cootBercrBenHo. IIpucyrcteue ADA k MAT «k
yPD-1 7 (1.2) IgG4 (P) 6p10 moaTepskaeHo y 4, 2 v | U3 yKa3aHHBIX KUBOTHBIX B TPYIIAX 103
10, 40 u 150 Mr/Kr, COOTBETCTBEHHO; BCE JKUBOTHBIE, Y KOTOPbIX ADA He ObLIH MOATBEPKICHBI,
ObUIM B TPyNIE TEPMUHAIBHOTO BCKPBITHS, B KOTOpod koHueHTpaimu MAT k 4PD-17 (1.2)
IgG4 (P) B CBIBOPOTKE KpOBH, BEpOSITHO, NPEMSTCTBOBAIN JeTeKTHpoBaHHIO ADA.
COOTBETCTBEHHO, B TMOCIEOYIOUINX HCCIEIOBAHUSIX TOKCHKOKWHETHKH, €CIH OCTaTOYHAs
KOHIIEHTpauusi ObUTa HUXKE, YeM IMPEbIAyIlasi OCTATOYHAs KOHLEHTPALUs, NaHHbIE, HAUYUHAS C
3TOTO MOMEHTa BpPEMEHH, TMOJBeprajid mnepecMoTpy. Ha OCHOBaHMM  PE3yJNBTaTOB

ABYXKOMIIAPTMCHTHOI'O MOACIIMPOBAHUA JAHHBIX MO BCEM LUKJIAM JJIA 3 rpymom J1o3upOBaHusd, 3a
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UCKJIFOUEHHEM BPEMEHHBIX TOYEK, KOTOpble MojBepriauch BiausHUI0O ADA, cpenHue 3HaueHUs
U TIepBUYHBIX mapamerpoB TK mis nByxkoMmapTMeHTHOUW moxaenu coctaBwid 0,22 mi/d4/kr
Ui KIupeHca, 38,5 MII/KT aiist nepBOHavaIbHOro oobemMa pacnpenenenus (Vi) u 33,8 mur/kr s
V>, 4TO Aano cpeaHuii paBHOBECHBINH 0ObeM pactpeneneHus (Vss) 72,3 mu/kr u MRT 329 yacos.
ITonydeHHble 3HAUYEHUs COTJIACYIOTCs C MapaMmerpamu, nojydeHHbiMu U3 NCA mnepBoil J0O3BL
PesynpTaTel MOAENMPOBAHUS CBUAETENbCTBYIOT O TOM, 4YTO, B OTcyrcTBUe ADA, mpu
€KEHEeIeTIbHOM JIO3UPOBAHMU YCTOHYMBOE COCTOSIHME Y SIBAHCKMX Makak OyleT JOCTHIHYTO
nocJie S 103bl, U HHIEKC HAKOTUIeHUs OyaeT paseH 2,4.

[00503] Ha 25 nenp muHMManbHblE MyJIbTH(OKAIbHBIE EPUBACKYIIAPHbIE HHPHIBTPATHI
MOHOHYKJIEAPHBIX KJIETOK, cBs3aHHple ¢ MAT k 4PD-17 (1.2) IgG4 (P), mpucyrcTBoBanu B
MOBEPXHOCTHBIX CJIOSIX A€PMBI B CaiiTe B/B MHBEKLUHU Y CAMIOB IpU 103€ >40 MI/KT U Yy CaMOK
npu no3e >10 Mr/kr u OplIH OXXKMIAEMOH peakuuell Ha MOBTOPHYIO MHBEKLHIO Yy>KEPOAHOTO
Oenka (MOHOKJIOHajgbHOro aHtutena). Ha 95 neHp He ObUIO OTMEUEHO KaKUX-JHOO
MUKPOCKOTIMUYECKHUX u3MeHeHuH, cBsizanHbIX ¢ MAT k uPD-1 7 (1.2) IgG4 (P), aTo yka3biBaer Ha
BOCCTAHOBJICHHE M3MEHEHHS, CBS3aHHOTO C HCCIIENyeMbIM H3JenueM, HaOmomaemMoro Ha 25
JI€Hb.

[00504] B 3axmodeHue ciaeayer OTMETUTb, YTO pPe3yJibTaTbl AAHHOTO HCCIEIOBAHMS
yKa3bIBalOT Ha TO, uTo BBeneHne MAT k yPD-1 7 (1.2) IgG4 (P) nyrem BHYTpUBEHHOH HHDY3UH
onuH pa3 B Hexenmo (1, 8, 15 u 22 nHM) KIMHUYECKH XOPOIIO MEPEHOCUIIOCh Y SIBAHCKUX MaKak
npu ypoBHsx 103bl 10, 40 wmmu 150 wmr/kr. HaGmogaemble 3¢ ¢dekTbl ObUTH OrpaHHUYEHbBI
KPAaTKOBPEMEHHBIM CHIDKEHHEM KOJMYECTBA LMPKYJIUPYIOIUX JTUM(POLUTOB U MHHUMAJIBHBIMU
U3MEHEHHsIMH B MECTE€ WHBEKLWH, CBS3aHHBIMH C HWHBEKLUHEH uyxkeponHoro Oenmka. Ha
OCHOBAaHHMH OSTHX pE3YJIbTATOB ypoBeHb Oe3 HabmomaeMbix modounbix 3¢dextoB (NOAEL)
cuntajgu paBHbIM 150 mr/kr (komOuHupoBanHoe cpenHee Cmax UTsE 000UX TOJIOB 3,94 Mr/mit u
AUC 746 gemr/mi).

[00505] Bce myOnukanuy ¥ MAaTeHTHI, YIOMSHYTbIE B JaHHOM OITUCAHWU, BKJIFOUEHBI B
HACTOSIIYIO 3asiBKY IMOCPEACTBOM CCBUIKH B TOH K€ CTENEHH, KaK €Ciu Obl KaXkaasi OTAeNbHAas
nyOJNUKALMs WJTM TIATEHTHAs 3asBKa OblJIa KOHKPETHO M MHAMBHIAYAJIbHO YKa3aHa ISl TIOJHOTO
BKJIFOYEHHUSI TOCPENCTBOM CChUTKM. HecMoTpss Ha TO, 4TO Hacrosiee u3o0peTeHHe ObLIo
ONMCAHO MPUMEHHUTENBHO K KOHKPETHBIMU BapHaHTAMU pealu3alliy, cienyeT MOHMMATb, YTO
OHO MOJKET OBbITh JIOTIOJIHUTENbHO MOAUMULIMPOBAHO, U MPEAYCMOTPEHO, YTO HACTOSLIAS 3as5BKa
BKJIFOYAET JIFOOBIE BAPHAHTHI, CIIOCOOBI MPUMEHEHHS MM AN THPOBAHHbBIE BAPUAHTBI COTJIACHO
HACTOSIIIEMY U300pETeHHUIO, Cenysl B OOIIeM MPHUHIUNAM HACTOSLIETO H300PETeHHS M BKIIOUas

TaKuE OTKJIIOHCHHA OT HACTOAIICIO I/1306peTeHI/I$I, KOTOPBIC BXOAAT B U3BECTHYHO WU O6bILIHy1-O
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NPaKTUKY B 00JACTH, K KOTOPOIH OTHOCHUTCS HACTOsIIee M300peTeHHne, U KOTOPhIe MOTYT OBITh

NPUMEHEHBI K OCHOBHbBIM IIPU3HAKAaM, U3JIOKCHHBIM BbILIE.
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®OPMYJIA U30BPETEHUA

1. MynbTrcnenuduynas MOJeKyia s cesisbiBanus PD-1 duenoBeka, KoTopas COMEPKUT
BapualeNbHbII TOMEH TSDKEJION IeNH U BapuaOeNbHBIM TOMEH JIeTKOH Lemu, H:

yKa3aHHBINA BapraOenbHbIi TOMEH Tsokeson nenu conepkut nomed CDRyl, nomen
CDRH2 u nomen CDRu3, u ykazaHHbIH BapuabesbHbIA JOMEH JIETKOW e COAEPIKUT JOMEH
CDRyL1, nomen CDR12 u nomen CDRL3, rae:

(a) (1) ykazanabil toMeH CDRyl, nomen CDRu2 u nomen CDRy3 comepxat
amMuHOKHuCJI0THBIE mocienopatepHocTH: SEQ ID NO:139, SEQ ID NO:140 u SEQ ID
NO:141, COOTBETCTBEHHO, U

(2) ykazanHbll foMeH CDRL1, nomen CDR12 nu nomen CDRL3 conepxar
aMuHOKHCTIOTHBIE TocaenoBareasaoctd: SEQ ID NO:157, SEQ ID NO:145 u SEQ ID
NO:146, cOOTBETCTBEHHO;, WK

(b) (1) ykazanHblid nomeH CDRul, nomen CDRu2 u nomen CDRH3 conepxat
aMuHOKHCTIOTHBIE rTocienoBareasaoctd: SEQ ID NO:139, SEQ ID NO:140 u SEQ ID
NO:141, cOOTBETCTBEHHO; H

(2) ykazanabidi qomeH CDRL1, nomen CDRL2 u momen CDRL3 conepskar
amuHOKuCJI0THEIE mocienosarensaocTd: SEQ ID NO:157, SEQ ID NO:158 u SEQ ID
NO:145, cOOTBETCTBEHHO; HJIH

(c) (1) ykazanabii fomeH CDRyl, nomer CDRu2 u nomen CDRu3 comeprkat
amuHOKHuCI0THEIE mociaenosareasHocT: SEQ ID NO:71, SEQ ID NO:72 u SEQ ID NO:73,
COOTBETCTBEHHO; U

(2) ykazanHb fomeH CDRL1, nomen CDR12 n momen CDRL3 coneprxar
amMuHOKHuCI0THEIE mociaenosareasHocT: SEQ ID NO:76, SEQ ID NO:77 u SEQ ID NO:78,
COOTBETCTBEHHO, UJIH

(d) (1) ykazauabil nomeH CDRyl, nomer CDRy2 nu nomen CDRy3 comepkat
amMuHOKuCI0THLIE ocienosateasHocT: SEQ ID NO:85, SEQ ID NO:86 u SEQ ID NO:87,
COOTBETCTBEHHO, U

(2) ykazanHbli fomeH CDRL1, nomen CDR12 nu nmomen CDRL3 coneprxar
aMuHOKHUCI0THLIE ociaenosateasHocT: SEQ ID NO:90, SEQ ID NO:91 u SEQ ID NO:92,
COOTBETCTBEHHO, UJIH

(e) (1) ykazanabil tomeH CDRyl, nomer CDRy2 nu nomen CDRy3 comepkat
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aMuHOKuCJI0THLIE ociaenopateapHocTH: SEQ ID NO:99, SEQ ID NO:100 u SEQ ID NO:101,
COOTBETCTBEHHO, H
(2) ykazauabiil fomeH CDRL1, nomen CDRL2 u nmomen CDRL3 conmepxar
amMuHOKuCJI0THBIE mocienopateasHocT: SEQ ID NO:104, SEQ ID NO:105 u SEQ ID
NO:106, COOTBETCTBEHHO; HJIH
§3) (1) ykazanabii toMmeH CDRul, nomen CDRu2 u nomen CDRu3 comepxat
aMuHOKHuCJ0THBIE mocienopatepHocTH: SEQ ID NO:109, SEQ ID NO:110 u SEQ ID
NO:111, cOOTBETCTBEHHO; H
(2) ykazanHbli fomeH CDRL1, nomen CDR1.2 nu nomen CDRL3 conepxar
amuHOKuCJI0THBIE mocienoatebHoCcTH: SEQ ID NO:114, SEQ ID NO:115 u SEQ ID
NO:116, COOTBETCTBEHHO; HJIH
(2) (1) ykazanHbid nomeH CDRul, nomen CDRu2 u nomen CDRH3 conepxat
aMuHOKHCIOTHBIE rociienoBarensHocTd: SEQ ID NO:119, SEQ ID NO:120 u SEQ ID
NO:121, cOOTBETCTBEHHO; 1
2) ykasanubiid qomed CDRL1, nomen CDR12 u momen CDRL3 comepskar
amuHOKucI0THEIE mociaenosareasHocTd: SEQ ID NO:124, SEQ ID NO:125 u SEQ ID
NO:126, COOTBETCTBEHHO; HJIH
(h) (1) ykazanabii toMmeH CDRul, momen CDRu2 u nomen CDRu3 comeprkat
aMuHOKuCI0THEIE mociaenosareasnocTd: SEQ ID NO:129, SEQ ID NO:130 u SEQ ID
NO:131, cOOTBETCTBEHHO, H
(2) ykazanHbld foMeH CDRL1, nomen CDR1L2 nu nmomen CDRL3 coneprxar
amMuHOKuCJI0THEIE mocienosareasHocTd: SEQ ID NO:134, SEQ ID NO:135 u SEQ ID
NO:136, COOTBETCTBEHHO; HJIH
(1) (1) ykazanabil fomeH CDRyl, nomer CDRy2 nu nomen CDRy3 comepikat
aMuHOKHUCJI0THLIE mocienosareasHocTd: SEQ ID NO:139, SEQ ID NO:140 u SEQ ID
NO:141, COOTBETCTBEHHO, H
2) ykazanHbi fomeH CDRL1, nomen CDR12 nu nmomen CDRL3 coneprxar
aMuHOKHUCJI0THBIE mociaenopateasHocTd: SEQ ID NO:144, SEQ ID NO:145 u SEQ ID
NO:146, COOTBETCTBEHHO; HJIH
) (1) ykazauabil nomeH CDRyl, nomer CDRy2 nu nomen CDRy3 comepkat
aMuHOKuCJI0THBIE mociaenoeateasHocTd: SEQ ID NO:161, SEQ ID NO:162 u SEQ ID
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NO:163, COOTBETCTBEHHO; H
2) ykazanHbll qomeH CDRL1, nomen CDR12 nu nmomen CDRL3 comepoxat
amMuHOKuCJI0THBIE mociaenopateapHocTH: SEQ ID NO:166, SEQ ID NO:167 u SEQ ID
NO:168, cOOTBETCTBEHHO; HJIH
(k) (1) ykazanabiii tomeH CDRyl, nomen CDRu2 u nomen CDRy3 comepxat
aMuHOKHuCJI0THBIE mociaenopateapHocTH: SEQ ID NO:171, SEQ ID NO:172 u SEQ ID
NO:173, cOOTBETCTBEHHO;
and
(2) ykazanHbli fomeH CDRL1, nomen CDR1.2 nu nomen CDRL3 conepxar
amuHOKuCJI0THBIE mocnenoatebHOCTH: SEQ ID NO:176, SEQ ID NO:177 u SEQ ID
NO:178, COOTBETCTBEHHO; HJIH
D (1) ykazanHbid nomeH CDRul, nomen CDRu2 u nomen CDRH3 conepxat
aMuHOKHCTIOTHBIE rTocienoBareasaoctd: SEQ ID NO:192, SEQ ID NO:193 u SEQ ID
NO:194, cOOTBETCTBEHHO; 1
2) ykasanubiid qomed CDRL1, nomen CDR12 u momen CDRL3 comepskar
amuHOKuCI0THEIE mociaenosareasHocTd: SEQ ID NO:197, SEQ ID NO:198 u SEQ ID
NO:199, cOOTBETCTBEHHO; HJIH
(m) (1) ykazanabii toMmeH CDRul, momen CDRu2 u nomen CDRu3 comeprkat
aMuHOKHUCI0THEIE mocienosareasnocTd: SEQ ID NO:202, SEQ ID NO:203 u SEQ ID
NO:204, COOTBETCTBEHHO, H
(2) ykazanHbld foMeH CDRL1, nomen CDR1L2 nu nmomen CDRL3 coneprxar
aMHHOKHUCJI0THLIE mocienosareasnocTd: SEQ ID NO:207, SEQ ID NO:208 u SEQ ID
NO:209, cOOTBETCTBEHHO; HJIH
(n) (1) ykazanabil fomeH CDRyl, nomer CDRy2 nu nomen CDRy3 comepikat
aMHHOKHUCJI0THBIE mocienosareasHocTd: SEQ ID NO:212, SEQ ID NO:213 u SEQ ID
NO:214, COOTBETCTBEHHO, H
2) ykazanHbi fomeH CDRL1, nomen CDR12 nu nmomen CDRL3 coneprxar
aMHHOKHUCJ0THBIE mocienoeareasHocTd: SEQ ID NO:217, SEQ ID NO:218 u SEQ ID
NO:219, cOOTBETCTBEHHO; HJIH
(0) (1) ykazauabil nomeH CDRyl, nomer CDRy2 nu nomen CDRy3 comepkat
aMHHOKHUCJIO0THBIE mocienopareasHocTd: SEQ ID NO:222, SEQ ID NO:223 u SEQ ID

-3



NO:224, cOOTBETCTBEHHO; H

(2) ykazanabiil fomeH CDRL1, nomen CDRL2 u momen CDRL3 conmepxar
aMHHOKHUCJI0THBIE mocienopateapHocTd: SEQ ID NO:227, SEQ ID NO:228 u SEQ ID
NO:229, cOOTBETCTBEHHO; HJIH

(p) (1) ykazanabiii tomeH CDRyl, nomen CDRu2 u nomen CDRy3 comepxat
aMHHOKHUCJI0THBIE ocnenopateabHocTH: SEQ ID NO:232, SEQ ID NO:233 u SEQ ID
NO:234, COOTBETCTBEHHO; H

(2) ykazanHbli foMeH CDRL1, nomen CDR12 nu nomen CDRL3 conepoxat
aMuHOKHuCJI0THBIE mocienopateapHocTH: SEQ ID NO:237, SEQ ID NO:238 u SEQ ID
NO:239, cOOTBETCTBEHHO; HJIH

(q) (1) ykazanHbiid noMmeH CDRul, nomen CDRu2 u nomen CDRH3 conepxat
aMuHOKHCTIOTHBIE TocienoBareasaoctd: SEQ ID NO:242, SEQ ID NO:243 u SEQ ID
NO:244, cOOTBETCTBEHHO;

(2) ykazanHbid nomeH CDRL1, nomen CDR12 u nmomen CDRL3 conepxar
amuHOKucI0THEIE mociaenosareabHocTd: SEQ ID NO:247, SEQ ID NO:248 u SEQ ID
NO:249, cOOTBETCTBEHHO; HJIH

() (1) ykazanHbid nomeH CDRul, nomen CDRu2 u nomen CDRH3
codepskat aMuHOKHCIIOTHBIE mociienoBarensHocT: SEQ ID NO:183, SEQ ID NO:172 u SEQ
ID NO:173, COOTBETCTBEHHO, U

) ykazanHb fomeH CDRL1, nomen CDR12 nu nmomen CDRL3 conepxar
amMuHOKuCJI0THBIE mocienosareasaocTd: SEQ ID NO:188, SEQ ID NO:189 u SEQ ID

NO:178, cOOTBETCTBEHHO.

2. MynbTrcnenududnas MOJeKyia it cesisbiBanus PD-1 uenoeka mo mm. 1,
XapaKTEePU3YIOLIAsCS TEM, UTO:

(a) yKa3aHHasi MOJIEKYJIa CONEPKUT BapraOebHbIH TOMEH TSHKEON el ,
coaeprKalui aMUHOKUCIIOTHYIO TTOCIEN0BATENBHOCTD, puBenieHHyi0 B SEQ ID NO:79, SEQ
ID NO:93, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:179, SEQ ID NO:181 um SEQ
ID NO:250; unu

(b)  yxazaHHas MOJIEKyJa COAEPKUT BapHaOeNbHBIN JOMEH JIETKOH LemnH,

coaeprKaIui aMIUHOKUCIIOTHYIO TTOCIEN0BATENBHOCTE, puBeeHHyo B SEQ ID NO:81, SEQ



ID NO:95, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID NO:184, SEQ ID
NO:186 unmu SEQ ID NO:252.

3. MynbsticnennduyHas Moiekyna st cBs3biBanusi PD-1 uenoBeka mo m. 1,
XapaKTEePU3YIOLIAsCS TEM, UTO:

(a) ykazanabiil fomeH CDRul, nomen CDRy2 u nomen CDRu3 comepxat
aMuHOKHUCJI0THBIE mocienopateabHocTH: SEQ ID NO:139, SEQ ID NO:140 u SEQ ID
NO:141, cCOOTBETCTBEHHO; H

(b) ykazanabiii foMmeH CDRL1, nomen CDRL2 u nomen CDRL3 conepsxar
amuHOKuCJ0THBIE mocienoateabHoCcTH: SEQ ID NO:157, SEQ ID NO:145 u SEQ ID

NO:146, cOOTBETCTBEHHO.

4. Mybtucnenududnas Mosekysa s cBsisbiBanus PD-1 yenoBeka no 1. 1,
XapaKTePU3YIOLIASCS TEM, YTO:

(a) yKa3aHHas MOJIEKYJIa CONEPKUT BapraOebHbIi JOMEH TSKEION IENH,
comeprKalnui aMUHOKHCIIOTHYIO TIOCIIEIOBATENBbHOCTE, puBeneHHyio B SEQ ID NO:79, SEQ
ID NO:93, SEQ ID NO:179, SEQ ID NO:181 wmu SEQ ID NO:250; u

(b) yKa3aHHAs MOJIEKYJIa CONEPKUT BapraOebHbII JIOMEH JIETKOH e ,
coAepsKalui aMIHOKHCIIOTHYIO TTOCIEN0BATENBHOCTE, puBeneHHnyo B SEQ ID NO:81, SEQ

ID NO:95, SEQ ID NO:184, SEQ ID NO:186 iz SEQ ID NO:252.

5. Mynbrrcnenududnas MOJeKyia uist cesisbiBanus PD-1 uenoBeka mo . 1,
XapaKTEPU3YIOAsICS TEM, UTO:
(a) yKa3aHHasi MOJIEKYJIa CONEPKUT BapraOebHbIH TOMEH TSKEION el ,
coaep Kalui aMUHOKHCIIOTHYIO TTOCIEN0BATENBHOCTD, puBeieHHyI0 B SEQ ID NOQ:147; unmu
(b) yKa3aHHAast MOJIEKYJIa CONEP)KUT BapraOebHBII IOMEH JIETKOH IEMH,

conmeprKaluii aMHHOKHUCIIOTHYIO TIOCIIEIOBATENbHOCTD, mpuBeneHHyi0 B SEQ ID NO:153.

6. MynbsticneunduyHas Moiekyna st cBs3biBanusi PD-1 venoBeka mo 1. 5, comeprraiuas
BapuaOebHBIN JOMEH TSKENON 1eNd U BapuaOeIbHbIA TOMEH JIETKOH HENH, IIe€ YKa3aHHbIH
BapraOesbHBIN TOMEH TSKEJION e COAePKUT AMHHOKHU CJIOTHYIO MOCJIE0BATEIbHOCTD,
npencraeinennyio B SEQ ID NO:147, u ykazaHHbIl BapuaOeNbHbIN JOMEH JIETKOU IEMH

COIEepP’KUT aMUHOKHCIIOTHYIO ITOCJIeI0BATEIbHOCTD, TpenctasiieHHyo B SEQ ID NO:153.
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7. MynbTrcnennduynas MoJeKya st cesisbiBanus PD-1 denoBeka mo modomy u3 mir. 1-6,
XapaKTePH3YIOLIAsCA TEM, YTO YKa3aHHASI MOJIEKYJIa SIBJISIeTCs Oucnenunuyueckoi
CBSI3BIBAIOLIEH MOJIEKYJION, CIOCOOHO OTHOBPEMEHHO CBs3bIBaTHCS ¢ PD-1 1 co BTOpBIM

SIHUTOIIOM.

8. MynbsticnennduyHas Moiekyna uist cBs3biBanusi PD-1 uenoseka mo m. 7,
XapaKTEPU3YIOLIAsCS TEM, YTO YKa3aHHBINA BTOPOM 3MUTOI SIBJSIETCS SIIUTOIOM MOJIEKYJIBI,
YYaCTBYIOIIEH B Peryssiiud KOHTPOJIBHON TOYKHM UMMYHHOI'O OTBETA, IPUCYTCTBYIOLIEH Ha

MOBEPXHOCTH HMMYHHOﬁ KIJICTKH.

9. Mynbstucnenuduynast Monekyna uist cs3biBanusi PD-1 uenoseka mo m. 7,
XapaKTePU3YIOLIAsACA TEM, YTO YKa3aHHBIM BTOPOM SMUTOI MPEACTaBIIsseT codoit smuron B7-H3,
B7-H4, BTLA, CD40, CD40L, CD47, CD70, CD80, CD86, CD%4, CD137, CD137L, CD226,
CTLA-4, Galectin-9, GITR, GITRL, HHLA2, ICOS, ICOSL, KIR, LAG-3, LIGHT, MHC class
I or I, NKG2a, NKG2d, 0X40, OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR,
TIGIT, TIM-3 umu VISTA.

10.  MynbrrcnenuduyHas MOJieKyia uist cBs3biBanusi PD-1 venoBeka o 1. 9,
XapaKTePU3YIOLIAsACA TEM, YTO YKA3aHHBII BTOPOM 3MUTOI MPEACTABIISIET COOOM SMUTOI

CD137, CTLA-4, LAG-3, 0X40, TIGIT um TIM-3.

11.  Mynstucnernuduysas Mosiekysa s cBsa3siBanus PD-1 yenoseka mo 1. 10,
XapaKTEPHU3YIOIIASACS TEM, UYTO YKa3aHHBIA BTOPOU SMUTOI MpeAcTapiser codoi smuton LAG-

3.

12. MynstucnernuduyHas Mosiekysa ais cBsassiBanus PD-1 yenoseka mo 1. 11,
XapaKTEPU3YIOMAICTd TEM, UTO YKa3aHHBIN CalT cBsizbiBaHus snutona LAG-3 conepKur:

(a) (1) nomeH CDRyl, nomen CDRu2 u nomen CDR#3, koTOpsie comepxaT
amMuHOKuca0THEIE mocienosateasHocT: SEQ ID NO:57, SEQ ID NO:58 u SEQ ID NO:59,
COOTBETCTBEHHO, U

(2) nomeH CDRL1, nomer CDRL2 u nomen CDRL3, koTopsie comepkaT
aMuHOKuCI0THBIE ocienosateasHocTd: SEQ ID NO:298, SEQ ID NO:62 u SEQ ID NO:63,

COOTBETCTBCHHO



(b) (1) nomed CDRul, nomern CDRu2 u nomen CDRH3, koTOpBIE COmEPIKAT
amuHokucoTHeIE TocnenosaTenbHocT: SEQ ID NO:42, SEQ ID NO:43 u SEQ ID NO:44,
COOTBETCTBEHHO; H

(2) nomeH CDRL1, nomer CDRL2 u nomen CDRL3, koTopbie conepxaT
amuHokucaoTHbie nocaenopateabHoCcTH: SEQ ID NO:46, SEQ ID NO:47 u SEQ ID NO:48,
COOTBETCTBEHHO; MIJIN

() (1) nomeH CDRyul, nomen CDRu2 u nomen CDRy3, xoTOpbIe comepxaT
amuHokucaoTHeie mocnenosateabHocTd: SEQ ID NO:42, SEQ ID NO:43 u SEQ ID NO:44,
COOTBETCTBEHHO; H

(2) nomed CDRL1, nomen CDR12 u nomen CDRL3, koTopsle comepxkaT
amuHOKHCTIOTHBIE mocienoBarensHocT: SEQ ID NO:S5, SEQ ID NO:47 u SEQ ID NO:48,
COOTBETCTBEHHO; HJIU

(d) (1) nomed CDRyul, nomern CDRy2 u nomen CDRH3, koTopeIe comepkat
aMuHOKHCIOTHBIE mocienoBareasHocT: SEQ ID NO:57, SEQ ID NO:58 u SEQ ID NO:59,
COOTBETCTBEHHO; U

(2) nomed CDRL1, nomer CDRL2 u nomen CDRL3, koTopbie comepkat
amuHokucaoTabie nocienosareasHocTd: SEQ ID NO:61, SEQ ID NO:62 u SEQ ID NO:63,

COOTBETCTBCHHO.

13. MynbTrcnenuduyaas MojeKya s cesisbiBanus PD-1 uemoseka mo m. 11,
XapaKTEPU3YIOAICT TEM, UTO YKa3aHHBIN calT cBsa3biBanus snuTona LAG-3 comepKuT:

(a) nomeH CDRyl, nomen CDRu2 u nomen CDR#3, xoTopsie comepxaT
amMuHOKuCI0THEIE ociaenosareasHocT: SEQ ID NO:57, SEQ ID NO:58 u SEQ ID NO:59,
COOTBETCTBEHHO, U

(b) nomen CDRL1, nomer CDR1L2 u nmomen CDRL3, koTopbie comepkaT
aMuHOKHUCI0THEIE ocienosateasHocT: SEQ ID NO:298, SEQ ID NO:62 u SEQ ID NO:63,

COOTBCTCTBCHHO.

14. MynbTrcnenuduyHas MojeKya s cesisbiBanus PD-1 uenoseka mo m. 13,
XapaKTEPU3YIOMAICTd TEM, UTO YKa3aHHBIN calT cBa3biBanus snutona LAG-3 conepuT:
(a) BapuabenbHyo Tsokenyio nens VH1 MAT 6 k hLAG-3 (SEQ ID NO:294); u
(b) BapuabenbHyto Jierkyro nenb VL1 MAT 6 k hLAG-3 (SEQ ID NO:296).
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15. Mynbstucneunduunas Monekyna uist cBs3biBanus PD-1 uenoBeka mo moboMy u3 m. 1-
14, xapakTepu3yIOIIasiCsl TEM, YTO YKa3aHHAs MOJIEKYJIa MPEACTaBISIET COOOM:

(a) QMAaTeNIo, MPeACTaBsioniee COO0i KOBAJIEHTHO CBSI3aHHBIN KOMILIEKC, KOTOPBIH
COIEPIKHUT JIBE, TPH, YEThIPE WM MSITh MOJUIEN THAHBIX LENe; Ui

(b) TPEXBAJIEHTHYIO CBS3BIBAIOIIYIO MOJIEKYITY, MPEICTABIISIOIYIO COOOM

KOBAJIEHTHO CBSI3aHHBIN KOMIIJICKC, KOTOpLIﬁ COOCPIKUT TPH, YCTBIPC UJIU IATh MOJUIICIITH JHBIX

Leneu, uim
(c) oucnenupuyeckoe aHTUTEINO.
16. MynbTucnenuduynas MojeKyna s cBsisbiBanus PD-1 uenoeka mo m. 15,

XapaKTEePU3YIOIIAsCS TEeM, UTO YKa3aHHAsi MOJIEKyJia HPEeACTABIsIeT COOOH IuaTeso.

17. Mybtucnenududnas Mosiekya s cBsisbiBanusi PD-1 yenoseka no yrobomy u3 mm. 1-

16, XxapakTepU3yIOIIAsACs TEM, YTO yKa3aHHAsi MOJIEKyJia comepkut obmacts Fc.

18. MynsricnenuduyHas Moiekyna uist cBs3biBanusi PD-1 uenoseka mo m. 17,
XapaKTePU3YIOLIAsACsA TEM, UTO yKa3aHHas o0Osiacte Fc npuHaanexut k uzotuny [gGl, IgG2,

IgG3 nm [gG4.

19. MynbtrcnenuduyHas MoJeKyia s cesisbiBanus PD-1 uenoseka mo m. 17 umm 18,

XapaKTEePHU3YIOIIAsICSa TEM, UTO ykazaHHas moJiekyna further comprises a Hinge Domain.

20. MynbTrcnenuduyHas MojeKyia s cesisbiBanus PD-1 uemoseka mo m. 19,
XapaKTepHU3YIOLIAsICS TeM, YTO:
(a) ykaszaHHas obnacte FC v apHupHBIA 1OMeH npuHayiexat K uzotuny 1gG4, u

(b) YKa3aHHBIN IAPHUPHBIA JOMEH COAEPKUT CTAOUITH3UPYIOLIYIO MyTauio S228P.



21. MynsTrcnenuduynas MojeKya s cesisbiBanus PD-1 venoBeka mo mobomy u3 mm. 17-
20, xapakTepU3yoLIascs TeM, UTo:

(a) ykasaHHas obnacte Fc npencrasisier coboit Bapuant obmactu Fc , koToperii
COIEPKUT OAHY WiH Oosiee MOAU(HKALINI AMUHOKHICIIOT, KOTOPbIe CHIKAKOT A (UHHOCTB
obnactu Fc x FcyR, n

(b) yKa3zaHHbIe OJ1HA MK Oosiee Mo (pUKaIUil, KOTOphIe CHIDKAIOT ah(PuHHOCTD
obnactu Fc x FcyR, Brmouaror 3ameny L234A; L235A; umu L234A u L235A, roe Hymepanus

npexactapiser coboit Hymepanuio EU kak y Kabar.

22, MynbTrcnenuduynas MojeKya s cesisbiBanus PD-1 uenoBeka mo mobdomy u3 mm. 17-
21, xapaxTepu3yroLascs TeM, uto:

(a) ykazanHas obnacts Fc npencrasnsier coboit Bapuant obnactu Fc, koTopsrii
COIEPIKUT OAHY MK DoJiee MyTaLluil aMHHOKHUCIIOT, KOTOPBIE YBEJIMYHUBAIOT BPEMS
HOJIYBBIBEIICHUS YKa3aHHOr0 BapuanTta obsactu Fc, u

(b) yKa3aHHbIE MOIU(HUKALNH, KOTOPbIE YBEIMYUBAIOT BPEMS [IOJTyBbIBEICHHUSI
BapuanTa obnactu Fc, Bkimouaror 3ameny M252Y; M252Y u S254T; M252Y u T256E; M252Y,
S254T u T256E; miu K288D u H435K, roe Hymeparus npeacrasiser codoit Hymeparuio EU

kak y Kabar..

23. MynbTrcnenuduyHas MOJeKya s cesisbiBanus PD-1 uenoeeka mo obomy u3 mi. 15-
22, XxapaKTepH3YIOIIAsCs TEM, YTO yKa3aHHAasi MOJIEKYJIa TPEACTABIISIET COOOi IuaTelo,
cozeprkaliee:

(a) SEQ ID NOs:290 u 291; unu

(b) SEQ ID NO:267, roe X1 npeacrasisiet coboit Ala; Xz npencrasnsier coboit Tyr;
X3 mpencrasinser coboit Thr; Xu npencraenser codoii Glu, 1 SEQ ID NO:268; unu

(c) SEQ ID NO:267, roe Xi npencrasisiet coboit Gly; Xo nmpencrasnsier coboii Tyr;
X3 mpencrasnser coboit Thr; Xu npencraenser codoii Glu, 1 SEQ ID NO:268; unu

(d) SEQ ID NO:267, rae X npencrasisier codoit Gly; X, nmpencraenser codoii Met;
X3 mpencrasnser coboit Ser; X4 npencraenser codoii Thr, u SEQ ID NOQ:268; unu

(e) SEQ ID NOs:269 u 270; uiu

§3) SEQ ID NOs:271 u 272; unu

(2) SEQ ID NOs:273, 274, 275 u 276, vnu
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(h)  SEQ ID NOs:277, 278, 279 u 280; wm
()  SEQID NOs:281, 282 u 283; wm
()  SEQID NOs:292 u 293

24, MynbTrcnenuduynas MojeKyna s cesisbiBanus PD-1 uenoseka mo m. 23,
XapaKTePU3YIOLIAsCS TEM, YTO YKAa3aHHASI MOJIEKYJIa MPEACTABIsIET COOOM auaTeno,

cogepkamee SEQ ID NOs:290 u 291.

25. dapmarieBTHUECKasT KOMIIO3HIUs 1Jis1 OyokupoBanus B3aumozericteus PD-1 u/unu PD-
L1 y cyObekra-uenoBeka, conepskaruas:

(A)  wmynapTHCHEUU(PUIHYIO MOJIEKYITY [Uisi cBsi3biBaHus PD-1 uesnoBeka mo robomy u3
nm. 1-24; u

(B)  dapmaneBTHUeCKH TPUEMIIEMBIH HOCUTENb.

26. Komnoszunus no n. 25, xapakTepu3yromascst TeM, YTO YKa3aHHYIO KOMIIO3UIUIO
IPUMEHSIOT [Vl CTUMYJISIIMM UMMYHHOTO OTBETa, onocpenyeMoro T-kineTkamu, y

HY)KIAIOIIEroCsl B 3TOM CyOBeKTa.

27. Komnozunms no m. 25, xapaKTepu3yrowmasicsi TeM, YTO YKa3aHHYIO KOMITO3HUIIHIO
NPUMEHSIOT B JIeUeHHH 3a00JIEBAHKS HJIH COCTOSIHUS, CBSI3aHHOT'O C IMOABJIEHHOW UMMYHHOM

CHUCTEMOM.

28. Kommnosuuust 1o . 27, xapaKTepu3yoIascs TeM, YTO YKa3aHHOe 3a00IeBaHne HITH

COCTOSIHHE IPeACTaBIseT cOOOH pak WK HHQPEKIHUIO.

29. Kommnosuuust o m. 28, xapaKTepu3yIascs TEM, YTO paK BEIOpaH U3 CPYIIIIHI,
COCTOSIIER W3 OMyXOJIU HAAMOYEUHUKOB, accoruupoBannoro co CITN/{om paka, albBeOIIpHON
CapKOMBI MSTKHAX TKaHEH, aCTPOILMTAPHON OIyXOJIH, paka MOYEBOI0 My3bIPs, paka KOCTEH, paka
T'OJIOBHOT'O U CIIMHHOTO MO3ra, METACTATUYECKOW OMYXOJIH MOJIOBHOTO MO3Ta, PaKka MOJIOYHOMN
JKeJIe3bl, ONyXOJIM COHHOW apTepuH, paKa MIEWKH MAaTKH, XOHAPOCAPKOMBI, XOPAOMBI,
xpoMo(OOHOI CapKOMBI KJIETOK MOYEK, CBETJIOKIETOUHOM CApPKOMBI, paKa TOJICTOH KHILIKH,
KOJIOPEKTAIILHOTO paka, KOKHOM JOOpOKaueCTBEHHOW (GHOPO3HOM r'HCTHOIMTOMBI,
JIECMOIIACTHYECKON MEJIKOKPYTJIOKJIETOUHOW OMyXOJIH, SNMEeHANMOMBI, onyxoin FOunra,

SKCTPACKENIETHON MUKCOHIHOH XOHAPOCAPKOMBI, HECOBEPLISHHOTO KOCTHOTO (hubdporenesa,
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(bubpPO3HON MUCIIA3MK KOCTH, PaKa KETUHOrO My3bIPs HITH YKETUHOTO MPOTOKA, pakKa >KeTyIKa,
recTairoHHOro TpohoOIacTHOro 3a00eBaHUs], TEPMUHOTE€HHON OMYXOJIH, PaKa rOJIOBHI H IIEH,
renaToNEUTIOIAPHON KapIIUHOMBI, OYXOJIH OCTPOBKOBBIX KIJIETOK, capkombl Kamorm, paka
MOYeK, JIEHK03a, JTUTOMbI/ T0OPOKAaYECTBEHHON JTMTIOMATO3HOH OMYyXOJIH, a
JIUTIOCAPKOMBI/3JTOKAYECTBEHHOW JTUTTOMATO3HOM OMYyXOJIH, paka MeveHu, JUM(POMBI, paka
JIETKUX, MEIyJI00JJaCTOMBI, MEJAHOMbBI, MEHHHT' HOMbI, MHOYKECTBEHHOH 3HIOKPHHHOU
HEOILIAa31H, MHOKECTBEHHOW MHEJIOMbI, MUEJIOIUCIIACTUYECKOTO CHHAPOMA, HEHPOOIaCTOMBI,
HEWPOIHAOKPUHHON OMYXOJIH, paka SUMYHUKOB, paka MOLKeTy JOUHOM JKee3bl, ManuJuIspHON
THPEOKAPIUHOMEI, OMYXOJIH MaPAIIUTOBUAHON JKeJie3bl, EIUATPUUECKOTO PaKa, OMyXOJH
oboouek nepudepuueckux HePBOB, (HEOXPOMOLIMTOMBI, ONYyXO0JH rUnodu3a, paka
MpeaCTaTeIbHOMN KeJe3bl, MOCTEPUAIbHON YBEaJIbHOW MEJIAHOMBI, PEAKOTO reMaTOJIOTHUECKOTO
paccTpOCTBA, METACTATUYECKOTO paKa Mmovek, padIouIHON OMyXod, pabaIOMHOCAPKOMBI, a
CapKOMBI, paKa KOKU, CAPKOMBI MATKHX TKAHE!, MIIOCKOKJIETOUHON CAPKOMBI, paKa KejyIKa,
CHHOBHAJILHOW CapKOMBI, paKa sIMYKa, KAPLUHHOMBI THMYCa, TUMOMBI, METACTATHYECKOTO pakKa

LA TOBHIHOM JKEJI€3bI U paka MaTKu.

30. Kommosunust mo . 28, xapakTepHu3yroIascs TEM, 4TO pakK MPEACTABIIIET COOOM
KOJIOPEKTAJIbHBIN paK, TeNaToLe/UTIOJIIPHYIO KAPLIHOMY, TJIHOMY, paK MOYEK, paK MOJIOUHOM
JKeJIe3bl, MHOKECTBEHHYIO MUEJIOMY, PaK MOUYEBOT0 My3bIpsi, HEHPOOIACTOMY; CAPKOMY,
HEXOKKUHCKYIO THM(DOMY, HEMENKOKIIETOYHBIN paK JIETKUX, PaK SIMUHUKOB, paK
MOJKETYIOUH O JKEJIe3bl, PEKTAIbHBIN PaK, OCTPbIH MUETOUAHBIIH Jieiiko3 (AML), xpoHuuecKuit
muenonetiko3 (CML), octpeiit B-nmuneiinbtit tumdobnactherii neiiko3 (B-ALL), xporuueckuii
mumpouuTtaphsrii jeiko3 (CLL), neiiko3 Bosocateix kietok (HCL), GnactHyro onyxomb u3
M1a3MOLUTOUIHBIX NeHAPUTHBIX KieTok (BPDCN), Hexomxkkuuckue umpomsl (NHL),
BKJIIOUAs Jiei ko3 MaHTUHHBIX KJI1eTOK (MCL) 1 MeIKOKJIETOUHYO TUMGPOLHUTAPHYIO JTUMPOMY

(SLL), mumdpomy XOmKKIHA, CHCTEMHBIH MacTOLUTO3 uin Jumdpomy bepkurra.

31. Mynetucneunduunas Monekyna uist cBsi3biBanusi PD-1 uenoBeka mo sroboMy u3 mi. 1-

24, xapaKTepU3YIOIIAsCs TeM, UTO YKa3aHHAS MOJIEKYJIA COMEPKUT AETEKTUPYEMYIO METKY.

32. BexTop 3Kkcnpeccuu HyKJIEHHOBOMN KHUCIOTHI, KOAUPYIOLIHHA MYJIbTUCIEHH(PHUHYIO

MoJieKyJy s cBsizbiBanust PD-1 yenoBeka o mobomy u3 mim. 1-24.
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