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IlepexpecTHasi cCHIIIKA HA POACTBEHHBIE 3aIBKI

3assBKa HA HACTOSIIMN TATEHT WCIPAIIUBACT TPHOPUTET COIIacCHO 3asBkaM Ha mareHTH CIIIA
Ne 62/198867 (momannoit 30 utons 2015 r.; 3asgBKa B CTaANK paccMOTpeHus), 62/239559 (momanHo# 9 OKTAOpS
2015 r.; 3asBKa B CTQAWH paccMOTpeHus), 62/255140 (moxannoit 13 HosOps 2015 r.; 3asiBKa B CTaIUX pacCMOT-
penus) u 62/322974 (momannoii 15 ampens 2016 r.; 3asdBKa B CTaauU PACCMOTPEHUS), COJEPKAHUE KOTOPHIX
TIOJTHOCTHIO BKITFOYCHO B HACTOSAIIEE H300pETEHHE IOCPEACTBOM CCHUIKH.

CcpliKka Ha nepeyeHb MocjIe0BaTeIbHOCTeI

Hacrosmiee m3o0peTeHne BKIIOYaeT OAWH WK OoJiee IepeyHel MoCIeI0BaTeNbHOCTEH B COOTBETCTBHH C
naparpagom 1.821 paznena 37 Coxa ¢penepansubix npasui CIHIA n nanee, KOTOpbIe pacKpbITHl Ha MaIlIMHOYH-
TaeMbIX HocuTessx (¢aiin o3arnasien: 1301 0122PCT Sequence Listing ST25.txt, cozaan 1 uronst 2016 r. u
uMmeet pasmep 282789 Gaiir), yka3aHHBINH (Qail MOJTHOCTHIO BKIIOYEH B HACTOSIINI MATEHT MOCPEICTBOM CChLI-
KH.

O0J1acTh TEXHUKH

Hacrosimee nzoOperenne otHocutcss K PD-1-cBs3piBatommM Monekynam, KoTopwle coxepxar PD-1-
CBSI3BIBAIOIINN JJOMEH U3 OTOOpaHHBIX aHTUTeN K PD-1, ciocoOHbIX cBs3bIBaThes ¢ PD-1 siBanckux makak u PD-
1 genmoBeka: MoHOKIOHaNMEHOTO anTuTena 1 (MAT 1) k PD-1 , MAT 2 k PD-1, MAT 3 x 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 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. B gactHOCTH, COTJIacCHO Ha-
CTOSIIIIEMY H300PETeHUIO MpeIokeHbI PD-1-cBs3pIBatonne MOJICKYIbI, KOTOPBIE TIPEICTABIISIIOT COO0M Ir'yMaHH-
3WpOBAaHHBIC WM XWMEpPHBIE BapHaHTHl YKAa3aHHBIX aHTUTEN WIN copepkaT PD-1-cBsa3pIBaromue (parMeHTHI
yKka3aHHBIX aHTUTeN K PD-1 (B yacTHOCTH, MIMMYHOKOHBIOTATHI, AuaTtena, BiTE, Oucnenududeckue aHTHTENA H
T.1.). B WacTHOCTH, cornacHo HacTosmeMy H300peTeHHUIO NpeIokeHbl PD-1-cBs3bIBatOIINEe MOJIEKYJIBI, KOTO-
pBI€ IOTIOTHUTENHLHO CIIOCOOHBI CBSA3BIBATHCS C AIIUTOIIOM MOJICKYJIbI, y4acTBYIOMIEH B PETyJISIIUN KOHTPOJIbHON
TOYKM MIMMYHHOTO OTBETa, KOTOpask MPUCYTCTBYET Ha MIOBEPXHOCTH NMMYHHOH KJIeTKH. COrIacHO HACTOSILEMY
M300pETEHHIO TAKXKe MPEIOKEHBI CIIOCOOBI MPUMEHEHHS YKa3aHHBIX PD-1-cBS3bIBaIOINX MOJIEKYI JUIS IETCK-
tupoBarusg PD-1 win it cTuMyssinnn “MMYHHOTO oTBeTa. COTJIacHO HACTOSIIEMY H300pETCHUIO TakKe Tpea-
JIOXKEHBI CTIOCOOBI KOMOMHUPOBAHHOM Tepamnuu, B KOTOPBIX PD-1-CBA3BIBAIONIYIO MOJEKYITY, KOTOpask CONEPKUT
onuH win 6osiee PD-1-cBA3bIBaOMNX JTOMEHOB YKa3aHHBIX OTOOpaHHBIX aHTHTEN K PD-1, BBOASIT B KOMOMHA-
UM ¢ ONHOW WK Oojee JOMOJTHUTENFHBIMH MOJIEKYJIaMHU, KOTOpPBIE YP(PEKTUBHO CTUMYIHPYIOT UMMYHHBIN
OTBET, W/WIXA B KOMOMHAIIUH C OJHOHN MM Oojiee ITOTONHUTETFHBIMI MOJIEKYJIaMH, KOTOPbIe CHenn(UIHO CBA-
3BIBAIOTCS C PAKOBBIM QHTUT€HOM.

YpoBeHb TEXHUKH

I. UMMyHHBIE OTBETHI, OTIOCPEyEMbIEC KJIETKAMH.

HMiMMyHHas cucTeMa YenoBeKa M JPYruX MIIEKOMHUTAIOIUX o0ecrieunBaeT 3aluTy oT nHdekuuii u 3abose-
BaHuil. Takas 3ammra obecrevnBaeTCs Kak TYMOPalTbHBIM NMMYHHBIM OTBETOM, TaK U MMMYHHBIM OTBETOM,
OToCpeyeMbIM KJIeTKaMH. [ yMOpanbHBIH OTBET NPHBOIUT K BHIPAOOTKE aHTHTEN M APYIHX OHOJIOTHYECKHX
MOJIEKYJI, KOTOpbIE CIIOCOOHBI pPacHo3HaTh M HEWTPAIN30BaTh Uy)KEpOJIHBbIC MUIIEHH (aHTHUTreHbI). Hamportus,
OTIOCpeAyeMbIil KIIeTKaMH NMMYHHBIH OTBET BKIIFOYAaeT aKTHBALMIO T-KJI€TKaMU Makpo(haros, MPUPOJHBIX Kie-
Tok-KruyuiepoB (NK) u aHTHreHCIe M UIHBIX IUTOTOKCHYECKUX T-ITMM(OITUTOB, a TAK)KE BHICBOOOKICHHE pa3-
JUYHBIX [IATOKWHOB B OTBET Ha pacro3HaBanue anturena (Dong, C. et al. (2003) "Immune Regulation by Novel
Costimulatory Molecules", Immunolog. Res. 28(1):39-48). Crioco6HOCTh T-KIETOK ONTHMAIBLHO OMOCPENOBAThH
MMMYHHBIH OTBET Ha aHTHUTCH TpeOyeT ABYX pa3jMYHbIX CHTHAIBHBIX B3ammonericteuii (Viglietta, V. et al.
(2007) "Modulating Co-Stimulation", Neurotherapeutics 4:666-675; Korman, A.J. et al. (2007) "Checkpoint
Blockade in Cancer Immunotherapy", Adv. Immunol. 90:297-339). Bo-nepBbIX, aHTUTeH, KOTOPBIHA OBUT pacHo-
JIO)KEH Ha MOBEPXHOCTH aHTHTeHNpe3eHTUpylomux kietok (AIIK), momkeH OBITH Npe3eHTUPOBAaH aHTHUTEHCIIE-
muduuabM HauBHbIM CD4" T-kneTkam. Tponecc mpe3eHTalMy BKJIIOYAET Mepejjady CHTHANa MocpeacTsom T-
knerouHoro peuentopa (TCR), ynpasnsaromero T-kneTkoi i MHUIMAPOBAHUS UIMMYHHOTO OTBETa, KOTOPBIN
OyneT crien(UYHBIM B OTHOLICHUH MPE3EHTHPOBAHHOTO aHTHUT€HA. BO-BTOPBIX, Pl KOCTUMYJIUPYIOIINX U HH-
THOMPYIOIINX CHUTHAJIOB, OMOCPEAYEMBIX B3amMmoneicTBuAMU Mexay AIIK u pa3muyHBIMH MOBEPXHOCTHBIMH
MoOJIeKyJIaMH T-KJIETOK, 3aIlyCKaeT CHadajla aKTHBALUIO U Tpoiudepanuio T-KIeTOK W, B KOHEYHOM HTOTE, MX
uarnouposanue. CremoBaTeNbHO, TEPBBI CHUTHAN TPHIACT CIEHU(PHIHOCTF UMMYHHOMY OTBETY, TOTAa Kak
BTOPOM CHTHAJI CITYXKHT IS ONIPEIeIICHISI XapaKTepa, BEIMYNHBI M TPOJAOIDKUTEIHFHOCTH OTBETA.

VmmyHHas cucTeMa TIATeTbHO KOHTPOIUPYETCS KOCTUMYIHUPYIOMIUMHI ¥ KOMHTHOUPYIONTAMH JINTaHJAMHA
U pelenTopamMu. Y OMSHYTHIE MOJIEKYJIBI 00€CIICUNBAIOT BTOPOU CHUTHAI IS aKTUBAINK T-KIeTOK M obecriedn-
BAlOT cOAJTaHCHPOBAHHBIH KOMIUIEKC IOJIOXKUTEIBHBIX M OTPHLATENBHBIX CUTHAJIOB, YTOOBI MAaKCHMAJIBHO yBe-
JMYUTh UMMYHHBIC OTBETHI Ha MH(EKIIHIO, IPH 3TOM CBOJS K MUHUMYMY ayTOMMMYHHBIC oTBeTHI (Wang, L. et
al. (March 7, 2011) "VISTA, A Novel Mouse Ig Superfamily Ligand That Negatively Regulates T-Cell Re-
sponses", J. Exp. Med. 10.1084/jem.20100619:1-16; Lepenies, B. et al. (2008) "The Role Of Negative Costimu-
lators During Parasitic Infections", Endocrine, Metabolic & Immune Disorders - Drug Targets 8:279-288). Oco-
0oe 3HaueHHe MMeeT cBs3biBanue nuragnos B7.1 (CD80) n B7.2 (CD86) aHTHreHNpe3eHTUpYOmel KIETKH, a
take CD28 u penentopos CTLA-4 CD4" T-nrumdonuta (Sharpe, A.H. et al. (2002) "The B7-CD28 Super-
family", Nature Rev. Immunol. 2:116-126; Dong, C et al. (2003) "Immune Regulation by Novel Costimulatory
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Molecules", Immunolog. Res. 28(1):39-48; Lindley, P.S. et al. (2009) "The Clinical Utility Of Inhibiting CD28-
Mediated Costimulation", Immunol. Rev. 229:307-321). CesspiBanue B7.1 nim B7.2 ¢ CD28 crumynupyer ak-
tuBanuto T-knerok; cBs3piBanne B7.1 wim B7.2 ¢ CTLA-4 uarubupyet takyto akruBanuto (Dong, C. et al.
(2003) "Immune Regulation by Novel Costimulatory Molecules", Immunolog. Res. 28(1):39-48; Lindley, P.S. et
al. (2009) "The Clinical Utility Of Inhibiting CD28-Mediated Costimulation", Immunol. Rev. 229:307-321;
Greenwald, R.J. et al. (2005) "The B7 Family Revisited", Ann. Rev. Immunol. 23:515-548). CD28 koHCTUTY-
THBHO JKCIIpeccupyeTcst Ha moBepxHocT T-kierok (Gross, J., et al. (1992) "Identification And Distribution Of
The Costimulatory Receptor CD28 In The Mouse", J. Immunol. 149:380-388), Torna xak sxcnpeccus CTLA-4
ObICTpO ycmmuBaetcs nmocie akruBanuu T-kierok (Linsley, P. et al. (1996) "Intracellular Trafficking Of CTLA4
And Focal Localization Towards Sites Of TCR Engagement", Immunity 4:535-543). ITockosnsky CTLA-4 siBisi-
etcst 6osiee BricokoadGuHHBIM perenitopoM (Sharpe, A.H. et al. (2002) "The B7-CD28 Superfamily”, Nature
Rev. Immunol. 2:116-126), cBsi3pIBaHKe cHavyana MHALMHpPYeET nponudepannto T-knetok (mocpencrsom CD28)
W 3aTeM MHTHOMpYeT ero (mocpeacTBoM passuBarotetics sxcnpeccun CTLA-4), ocnabisas Tem cambiM 3 dekr,
ecyu npoudeparys 60JbIIe He TpeOyeTcs.

JlanpHeimue uccienoBanus JIuranaoB perentopa CD28 nmpuenu k naeHTH(GUKAIIMN U OTIMCaHNIO0 Habopa
ponactBeHHBIX Mosiekyn B7 ("cymepcemeiictBo B7") (Coyle, A.J. et 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 Superfamily”, Nature Rev. Immunol. 2:116-126; Greenwald, R.J. et al.
(2005) "The B7 Family Revisited", Ann. Rev. Immunol. 23:515-548; Collins, M. et al. (2005) "The B7 Family
Of Immune-Regulatory Ligands", Genome Biol. 6:223.1-223.7; Loke, P. et al. (2004) "Emerging Mechanisms
Of Immune Regulation: The Extended B7 Family And Regulatory T-Cells". Arthritis Res. Ther. 6:208-214;
Korman, A.J. et 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. Immunother. 30(3):251-260;
Agarwal, A. et al. (2008) "The Role Of Positive Costimulatory Molecules In Transplantation And Tolerance",
Curr. Opin. Organ Transplant. 13:366-372; Lenschow, D.J. et al. (1996) "CD28/B7 System of T-Cell Costimula-
tion", Ann. Rev. Immunol. 14:233-258; Wang, S. et al. (2004) "Co-Signaling Molecules Of The B7-CD28 Fam-
ily In Positive And Negative Regulation Of T Lymphocyte Responses", Microbes Infect. 6:759-766). B nactos-
mee BpeMsl CYIeCTBYET HECKOJIBKO M3BECTHRIX WieHOB cemeiicTBa: B7.1 (CD80), B7.2 (CD86), nHmynupyeMblit
koctumynupytonii smrann (ICOS-L), murann nporpammupyemoii cmeptu-1 (PD-L1; B7-H1), nurann mpo-
rpammupyemoit cmept-2 (PD-L2, B7-DC), B7-H3, B7-H4 u B7-H6 (Collins, M. et al. (2005) "The B7 Family
Of Immune-Regulatory Ligands", Genome Biol. 6:223.1-223.7; Flajnik, M.F. 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).

II. Benok nporpammupyemotit cmeptu-1 ("PD-1").

Benox nporpammupyemoii cmeptu-1 ("PD-1", Taxke n3BectHsli kak "CD279") npencrasnsier co6oit Mem-
OpanHsrit 6emok Trumna I Maccoit 31 k/]a, SIBISIOMIMIACS YJICHOM PaCIIUPEHHOTO CEMEHCTBA PEeryIsTOpoB T-KIeToK
CD28/CTLA-4, KOTOpHI B IIETIOM OTpPHLATENFHO peryianpyer nMMyHHble oTBeThl (Ishida, Y. et al. (1992) "In-
duced Expression Of PD-1, A Novel Member Of The Immunoglobulin Gene Superfamily, Upon Programmed
Cell Death", EMBO J. 11:3887-3895; mybmukarus 3asBku Ha mateHT CIITA Ne 2007/0202100; 2008/0311117;
2009/00110667, matertsr CLIIA Ne Ne 6808710, 7101500, 7488802, 7635757, 7722868, PCT mybmukamus WO
01/14557).

PD-1 skempeccupyercst Ha aKTHBUPOBAHHBIX T-KieTkax, B-kimeTkax n moHonwurax (Agata, Y. 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; Yamazaki, T. et al. (2002) "Expression Of Programmed Death 1 Ligands By Murine T-Cells And
APC", J. Immunol. 169:5538-5545) n ¢ HM3KMMH YPOBHSMH Ha HPUPOIHBIX KWIepHbIX T-kierkax (NK-
kierkax) (Nishimura, H. et 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). Bueknerounas obnacts PD-1
COCTOWT M3 OofHOTO BapuabenpHOTO AoMmeHa (V) mmmyHornooymuHa (Ig), kotoperii Ha 23% HWOCHTHYEH SKBHBA-
neataoMy nomeny B CTLA-4 (Martin-Orozco, N. et al. (2007) "Inhibitory Costimulation And Anti-Tumor Im-
munity", Semin. Cancer Biol. 17(4):288-298). [Tociie BHEKIETOYHOTO BaprabeapHOTo JOoMeHa Ig pacrooxkena
TpaHcMeMOpaHHasi 001acTh ¥ BHYTPUKJIETOYHBIH XBOCT. BHYTPHKIIETOUHBIH XBOCT COEPIKHT JiBa caita (ocdo-
PUIHUPOBAHUSA, PACIIONOKEHHBIX B IMMYHOPEIETITOPHOM THPO3WHOBOM HHTHOMPYIOIIEM MOTHBE W MMMYHOpE-
HENTOPHOM THPO3WHOBOM MEPEKII0YAIONIeM MOTHBE, 3TO CBHAETENIECTBYET 0 TOM, 4To PD-1 oTpumnarensno pe-
rymupyet curHansl TCR (Ishida, Y. et al. (1992) "Induced Expression Of PD-1, A Novel Member Of The Im-
munoglobulin Gene Superfamily, Upon Programmed Cell Death", EMBO J. 11:3887-3895; Blank, C et 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). PD-1 unrubupyer
UMMYHHYIO cucteMy mmyteM cBsi3biBanus ¢ B7-H1 n B7-DC (Flies, D.B. et al. (2007) "The New B7s: Playing a
Pivotal Role in Tumor Immunity", J. Immunother. 30(3):251-260; narentsr CILIA Ne 6803192, 7794710, my0-
nukaiuu 3asBok Ha mateHT CIIIA Ne 2005/0059051, 2009/0055944, 2009/0274666, 2009/0313687, PCT my6mim-
karust WO 01/39722, WO 02/086083).
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B7-H1 u B7-DC mupoKo 3KCHpPECcCCHPYIOTCS Ha MOBEPXHOCTSIX TKAaHEH 4eloBeKa M MBIIIM, TaKUX Kak
cep/le, TUIALCHTa, MBI, (eTalbHas MCUYCHb, CENC3CHKA, TUM(PATHICCKAEC Y3l M THMYC, & TAKXKE ICYCHB,
JIeTKHE, TTOYKH, KIETKH OCTPOBKOB ITO/IKEITyTOYHOHN JKeJIe3bl U TOHKOTO KumewyHrnka Meimu (Martin-Orozco, N.
et al. (2007) "Inhibitory Costimulation And Anti-Tumor Immunity", Semin. Cancer Biol. 17(4):288-298). V ue-
noBeka dkcrpeccus Oenka B7-H1 Oputa oOHapykeHa B kietkax sHporenus demoBeka (Chen, Y. et al. (2005)
"Expression of B7-H1 in Inflammatory Renal Tubular Epithelial Cells", Nephron. Exp. Nephrol. 102:e81-¢92;
de Haij, S. et 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 Synthesis", J. Immunol. 169:3581-3588), muokapne (Brown, J.A. et al. (2003)
"Blockade Of Programmed Death-1 Ligands On Dendritic Cells Enhances T-Cell Activation And Cytokine Pro-
duction", J. Immunol. 170:1257-1266), curnuruotpodobnacrax (Petroff, M.G. et al. (2002) "57 Family Mole-
cules: Novel Immunomodulators At The Maternal-Fetal Interface", Placenta 23:595-S101). Monekyisl Takxke
IKCIPECCUPYIOTCS PE3UACHTHBIMU Makpo(daraMu HEKOTOPBIX TKaHEH, MakpodaramMmu, KOTOphIe ObLTH aKTHBUPO-
BaHbl uHTephepornom (MDH)-y nimm dpakropom Hekposa omyxonu (PHO)-a (Latchman, Y. et al. (2001) "PD-L2
Is A Second Ligand For PD-1 And Inhibits T-Cell Activation", Nat. Immunol 2:261-268), u B omyxonsax (Dong,
H. (2003) "B7-H1 Pathway And Its Role In The Evasion Of Tumor Immunity", J. Mol. Med. 81:281-287).

Bbrio obHapyxkeHo, uro B3aumoneiicteue B7-H1 u PD-1 moceimaer cymecTBEHHBIH OTPUIIATELHBIA KOC-
tamysapyromuid curHan T- u B-kmetkam (Martin-Orozco, N. et al. (2007) "Inhibitory Costimulation And Anti-
Tumor Immunity", Semin. Cancer Biol. 17(4):288-298) u BbImONHAET (QYHKIIUIO WHAYKTOpPA THOEIH KIETOK
(Ishida, Y. et al. (1992) "Induced Expression Of PD-1, A Novel Member Of The Immunoglobulin Gene Super-
family, Upon Programmed Cell Death", EMBO J. 11:3887-3895; Subudhi, S.K. et al. (2005) "The Balance Of
Immune Responses: Costimulation Verse Coinhibition", J. Molec. Med. 83:193-202). Bonee kKOHKpeTHO, OBLIO
oOHapy>xeHo, 4To B3ammopeicTeue peuenropa PD-1 B HM3KMX KOHUIEHTpauusix u auranaa B7-H1 npusomut k
nepenaye MHTUOMPYIOMIETO CHUTHaja, KOTOPBIM CHJILHO MHTHOMpYET Npoiudepaniio aHTUreHCTeH()UIHBIX
CDS8" T-kneTok; npu 60J1ee BHICOKHX KOHIEHTPAIUAX B3auMozeiictBus ¢ PD-1 He naruGupyror npomudepanuio
T-kJeToK, a 3HaYNTENTHLHO CHIXKAIOT BRIPaOOTKY MHOTHX IuToKkHHOB (Sharpe, A.H. et al. (2002) "The B7-CD28
Superfamily”, Nature Rev. Immunol. 2:116-126). beiio o6HapyskeHo, uto nponudepannst T-KIeTOK U BRIpaOOT-
Ka IIUTOKWHOB TOJT IEUCTBUEM MOKOSIIMXCS U paHee akTHBUpoBaHHBIX CD4 1 CD§ T-kieTok, u 1axe HauBHBIX
T-Kx1eTOK W3 MyNOBHHHON KPOBHM, HMHTHOUPYETCS pacTBOpUMBIMH TuOpunHsiMu Oenkamu B7-H1-Fc (Freeman,
G.J. et al. (2000) "Engagement Of The PD-1 Immunoinhibitory Receptor By A Novel B7 Family Member Leads
To Negative Regulation Of Lymphocyte Activation", J. Exp. Med. 192:1-9; Latchman, Y. et al. (2001) "PD-L2
Is A Second Ligand For PD-1 And Inhibits T-Cell Activation", Nature Immunol. 2:261-268; Carter, L. et 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).

Pons B7-H1 u PD-1 B nHrnOupoBanuu akTuBanuu 1 npoiaudepanun T-KIeTOK 03BOISET MPETIOIOKHTS,
YTO yKa3aHHBIC OMOJIOTHYCCKUEC MOJICKYIIBI MOTYT CITY>KUTh TEPAIleBTUYCCKUMHI MUIICHIMH JUIS JICUCHHS BOCTIa-
JICHWs U paka. B 3Tol CBsA3M OBUIO MPEATIOKCHO TPUMEHEHUE auTuTeN K PD-1 1is iedeHus nHPEKIUA 1 ommyXxo-
JIeH, a TakKe aKTHBUPYIOMIEH MOTYJISINN adalTHBHOIO HMMYHHOTO OTBeTa (CM. ITyOIMKAIliH 3asSBOK HA TTATEHT
CIIOA Ne 2010/0040614; 2010/0028330; 2004/0241745; 2008/0311117; 2009/0217401, marentsr CHIA Ne
7521051, 7563869, 7595048, PCT myb6mukanuun WO 2004/056875, WO 2008/083174). ArtuTena, crmocoOHbIe
crienmupuIHO CBs3bIBaThCs ¢ PD-1, Oputn onucansl 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. et 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 (cM. Takxke maTeH-
o1 CIHA No 8008449 wu 8552154, myOmumkanum mnatentoB CIIIA Ne 2007/0166281; 2012/0114648;
2012/0114649; 2013/0017199; 2013/0230514 n 2014/0044738; u PCT nyGsnukanuu nateatoB 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).

OpHako, HECMOTPS HA BCE NPEAIIECTBYIONINE JOCTH)KEHHSI, OCTAETCsI HOTPEOHOCTD B YITYYLIEHHBIX KOMIIO-
3HUIHUAX, CIIOCOOHBIX OoJiee aKTUBHO HAINPABIATh MMMYHHYIO CHCTEMY OpraHM3Ma Ha HMOpakeHHe PaKOBBIX KiIe-
TOK WM WH()UIMPOBAHHBIX IMATOTEHAMH KIIETOK, OCOOCHHO B 00Jie€ HU3KHUX TEPANCBTUYECKUX KOHIICHTPALUSX.
Hecmotps Ha TO 9TO amanTHUBHAS UMMYHHAsI CHCTEMa MOJKET OBITh MOIIHBIM 3aIIUTHBIM MEXaHH3MOM IPOTHB
paka U 3a00JeBaHMUs, 3a9aCTyI0 € MPETSITCTBYIOT MEXaHW3MBI MOJABIICHUS NIMMYHHTETa B MUKPOOKDPY>KEHUH
OITyXO0JH, Takue Kak 3kcnupeccus PD-1. Kpome Toro, KOMHruOMpyromue MOJIEKYIIBI, SKCIIPECCHPYEMBIE OITyXO0-
JICBBIMHU KJICTKAMH, HMMYHHBIMH KJIETKaMH M CTPOMAIILHBIMU KJIETKAMHU B OIYyXOJEBOH cpelie, MOTYT MPEHMY-
IIECTBEHHO OCJIA0JISATh OTBETHI T-KJIETOK Ha pakoBble KIeTKH. CienoBaTeNbHO, 0OCTaeTcs MOTpeOHOCTh B 3 dek-
TUBHBIX PD-1-cBs3pIBatommx Moiekynax. B dyactHocTH, cymiecTByeT HOTpeOHOCTE B 3(dekTuBHbIX PD-1-
CBSI3BIBAIOIIUX MOJICKYJIaX, MMCIOIIHX KEJIATeIbHBIN MPOQIIh KHHCTHKH CBSI3BIBAHUS U CITOCOOHBIX BBICTYIIATh
anraronucramu ocu PD-1/PD-L1, 6xokupys B3aumoneiictsue PD-1/PD-L1, 4ro Moxer obecriedunTs yaydIieH-
HOE TepareBTUYECKOe AEHCTBHE Y NAMEHTOB, CTPAJAIONINX PAKOM WM IPYTUMH 3a00JICBaHUSIMH U COCTOSIHUS-
Mmu. Hactosmee m300peTeHre HaIpaBieHO Ha yKa3aHHbIC U APYTHE IENH.
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Kpartkoe onucanue n300peTeHus

Hacrosimmee wm300perenne oTHOocuTcss K PD-1-cBsi3pIBarommM — MonekyiaM, coxepxamuMm  PD-1-
CBSI3BIBAIOIINN JJOMEH U3 OTOOpaHHBIX aHTUTeN K PD-1, ctocoOHbIX cBs3biBaThes ¢ PD-1 siBanckux makak u PD-
1 gemoBeka: 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 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 k PD-1, MAT 13 k
PD-1, MAT 14 x PD-1 wumn MAT 15 k PD-1. CornacHo HacTosieMy H300pETCHHIO B YACTHOCTH TPEIOKECHBI
PD-1-cBsI3bIBatoIIfe MOJIEKYIIBI, KOTOPBIE SBISIOTCS T'yMaHU3UPOBAaHHBIMU MJIM XUMEPHBIMHA BapHaHTaMH yKa-
3aHHBIX aHTHTEJ WIH KOTOpBIe cojaepkar PD-1-cBs3piBaroniie ¢pparMeHThl YKa3aHHBIX aHTuTen K PD-1 (B wacT-
HOCTH, IMMYHOKOHBIOTaThl, nuatena, BiTE, Oucnenuduueckue aHTutena U T.4.). B 4aCTHOCTH COTJIACHO Ha-
CTOAIIEMY H300PETCHHIO MPeIoKeHbl PD-1-cBsA3bIBarONIME MOJECKYIBI, KOTOPHIC TOMOJHUTEIBHO CIOCOOHEI
CBSI3BIBATHCS C SMUTOIOM MOJICKYJEI, yYaCTBYIOIICH B PEryJISIUN KOHTPOJIBHONH TOYKA HMMYHHOTO OTBETA, KO-
TOpasi MPUCYTCTBYET Ha TOBEPXHOCTH MMMYHHOH KiIeTKH. COTIaCHO HACTOSIIEMY M300PETECHHIO TAKKe Tpe-
JIOXKEHBI CITOCOOBI MPUMEHEHHS YKa3aHHBIX PD-1-CBS3BIBAIONIMX MOJICKYI JJIs AeTeKTHpoBaHus PD-1 wnu s
CTHUMYJIAIIUN UMMYHHOTO OTBeTa. COTJIIACHO HACTOAIIEMY H300PETCHHIO TaKXKE MPEIIOKEHBI CIIOCOOBI KOMOU-
HUPOBAaHHOM Tepamnuu, B KOTOPhIX PD-1-CBA3BIBAIOIIYI0 MOJIEKYITY, KOTOPasi COAEPKHUT OAWH Wiu Oosiee PD-1-
CBSI3BIBAIOIINX JIOMEHOB YKa3aHHBIX OTOOpaHHBIX aHTHTEN K PD-1, BBOAAT B KOMOMHAIIMU C OMHOW WM OoJiee
JTOTIOTHATEILHBIMA MOJIEKYJIaMH, KOTOPbIE 3((HEKTUBHO CTUMYIUPYIOT UMMYHHBIH OTBET, W/WIM B KOMOMHAIINN
C OJHOW WM OoJiee TOTIOHUTEIHLHBIMA MOJIEKYJIAMH, KOTOPBIC CHICIIM(PUIHO CBSI3BIBAIOTCS C PAKOBBIM aHTHTE-
HOM. B 9acTHOCTH, cOTIacHO HacTOsIIeMY M300pETCHHIO MpeIokeHa MOJIeKyia, cBsa3biBatomias PD-1 genose-
Ka, KOTOpasi CONEPKUT TPH ToMeHa rutiepBapruadenbHbix yaactkoB (CDR) tsokenoit e (H) CDRyl, CDRy2 n
CDRy3 u tpu nomena CDR nerkoit nenu (L) CDR( 1, CDR;2 u CDR| 3, npuuem:

(A) (1) nomen CDRyl, nomern CDRy2 u nomen CDRy3 npeacrasisiror coboit gomensl CDR Tspxenoi 1e-
mu MAT x PD-1 1 u, coOOTBETCTBEHHO, COJEp>KAT aMUHOKUCIIOTHBIE mochenoBareiabHoctu: SEQ ID NO: 71,
SEQ ID NO: 72 u SEQ ID NO: 73; u

(2) momen CDR(1, nomen CDR;2 u nomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT x PD-1 1 u, cooTBeTCTBEHHO, COACpkKAT aMHUHOKUCIOTHBIE mocneaoBarenbHocT: SEQ ID NO: 76, SEQ
ID NO: 77 u SEQ ID NO: 78; unun

(B) (1) momen CDRyl, nomen CDRy2 u nomen CDRy3 npencrasistot coboit nomensr CDR Tspxenmoit 1ie-
mu MAT 2 x PD-1 u, cOOTBETCTBEHHO, COAEpKAT aMHHOKUCIIOTHBIE TochenoBareiapbHocTu: SEQ ID NO: 85,
SEQ ID NO: 86 u SEQ ID NO: 87; u

(2) nomen CDR_1, nmomern CDR;2 u momen CDR;3 mpexncrasmstor coboit momenst CDR nerko# memnu
MAT 2 k PD-1 u, cooTBeTCTBEHHO, COAepkKAT aMUHOKUCIOTHBIE mocienaoBarensHocT: SEQ ID NO: 90, SEQ
ID NO: 91 u SEQ ID NO: 92; unu

(C) (1) momen CDRy1, nomen CDRy2 u nomen CDRy3 mpencrasnsroT coboit qomensr CDR Tspxenoit e-
mu MAT 3 k PD-1 u, coOOTBETCTBEHHO, COJEp>KAT aMUHOKUCIOTHBIE mochenoBareiabHoctu: SEQ ID NO: 99,
SEQ ID NO: 100 u SEQ ID NO: 101; u

(2) momen CDR(1, nomen CDR;2 u gomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT 3 x PD-1 #, cOOTBETCTBEHHO, COJIEPKAT aMHHOKHUCIOTHBIE TIochenoBatenbHocT: SEQ ID NO: 104, SEQ
ID NO: 105 u SEQ ID NO: 106; nmm

(D) (1) nomen CDRy1, nomern CDRy2 u nomen CDRy3 npencrasmisiror coboit qomens CDR Tsixernoit 1ie-
mu MAT 4 x PD-1 u, COOTBETCTBEHHO, COJIep)KaT aMUHOKHUCIIOTHBIE TocsienoBarensHocTH: SEQ ID NO: 109,
SEQID NO: 110 m SEQID NO: 111;u

(2) momen CDR(1, nomen CDR;2 u gomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT 4 x PD-1 1, cOOTBEeTCTBEHHO, COJIEp:KaT aMUHOKUCIOTHBIE TocneaoBatenbHocTu: SEQ ID NO: 114, SEQ
ID NO: 115 u SEQ ID NO: 116; unu

(E) (1) nomen CDRyl, nomen CDRy2 u nomen CDRy3 npencrasmstor coboii tomens CDR Tspxenoit nenu
MAT 5 x PD-1 4, cOOTBeTCTBEHHO, COJIEpKaT aMMHOKUCIOTHBIE TocheaoBatenbHocTu: SEQ ID NO: 119, SEQ
ID NO: 120 u SEQ ID NO: 121; u

(2) nomen CDR_1, nmomern CDR;2 u momen CDR;3 mpexncrapmstor coboit momenst CDR nerko# memnu
MAT 5 x PD-1 #, cOOTBETCTBEHHO, COJIEpPKaT aMHHOKHUCIIOTHBIE TochenoBatenbHocT: SEQ ID NO: 124, SEQ
ID NO: 125 u SEQ ID NO: 126; nmm

(F) (1) momen CDRy1, nomer CDRy2 1 nomen CDRy3 nipencrasistot coboit momensl CDR Tspxenoit nenu
MAT 6 x PD-1 #, cOOTBETCTBEHHO, COJIEPKAT aMHHOKHUCIIOTHBIE TIochenoBatenbHocTi: SEQ ID NO: 129, SEQ
ID NO: 130 u SEQ ID NO: 131; u

(2) momen CDR(1, nomen CDR;2 u nomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT 6 x PD-1 1, cOOTBeTCTBEHHO, COJIEp:KaT aMMHOKUCIOTHBIE ocneaoBatenbHocT: SEQ ID NO: 134, SEQ
ID NO: 135 u SEQ ID NO: 136; unu

(G) (1) momen CDRy1, nomern CDRy2 u nomen CDRy3 mpencrapnstor coboit momensl CDR Tspxenoit 1e-
mu MAT 7 x PD-1 u, cOOTBEeTCTBEHHO, COJEpKAaT aMUHOKHUCIOTHBIE mociienoBarensbHoctu: SEQ ID NO: 139,
SEQ ID NO: 140 u SEQ ID NO: 141; u

(2) nomen CDR_1, nomern CDR;2 u momen CDR;3 mpexncrapmstor coboit momenst CDR nerko# memnu
MAT 7 x PD-1 #, cOOTBETCTBEHHO, COJIEPKAT aMHHOKHUCIOTHBIE TIochenoBatenbHocTi: SEQ ID NO: 144, SEQ
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ID NO: 145 u SEQ ID NO: 146; unu

(H) (1) momen CDRy1, nomern CDRy2 u nomen CDRy3 mpencrapnstor coboit momensl CDR Tspxenoit me-
mu MAT 8 x PD-1 u, COOTBEeTCTBEHHO, COJIep)KaT aMUHOKHUCIIOTHBIE TocsienoBarensHocT: SEQ ID NO: 161,
SEQ ID NO: 162 u SEQ ID NO: 163; u

(2) nomen CDR_1, nomern CDR;2 u momen CDR;3 mpexncrapmstor coboit momenst CDR nerko# memnu
MAT 8 x PD-1 #, cOOTBETCTBEHHO, COJIEPKAaT aMHHOKHUCIOTHBIE TIochenoBatenbHocT: SEQ ID NO: 166, SEQ
ID NO: 167 u SEQ ID NO: 168; nmu

(D (1) momern CDRy1, nomen CDRy2 n momern CDRy3 npencrasnsior co6oit momensr CDR Tsxenoit nenu
MAT 9 x PD-1 1, cOOTBeTCTBEHHO, COJIEp:KaT aMMHOKUCIOTHBIE nocheaoBarenbHocT: SEQ ID NO: 171, SEQ
IDNO: 172 u SEQ ID NO: 173; u

(2) momen CDR(1, nomen CDR;2 u nomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT 9 x PD-1 4, cOOTBeTCTBEHHO, COJIEp:KaT aMMHOKUCIOTHBIE ocheaoBatenbHocT: SEQ ID NO: 176, SEQ
ID NO: 177 u SEQ ID NO: 178; unu

(J) (1) momen CDRy1, nomern CDRy2 u nomern CDRy3 npencraisiror coboit momensl CDR Tshxenoit nernu
MAT 10 k PD-1 1, COOTBETCTBEHHO, COJIepKaT aMHHOKHUCIIOTHBIE TTocneaoBatenpbHocTH: SEQ ID NO: 192, SEQ
ID NO: 193 u SEQ ID NO: 194; u

(2) nomen CDR_1, nmomern CDR;2 u momen CDR;3 mpexncrapmstor coboit momenst CDR nerko# memnu
MAT 10 k PD-1 1, COOTBETCTBEHHO, COJIepKaT aMHUHOKHUCIIOTHBIE TTocneaoBatenpbHocTH: SEQ ID NO: 197, SEQ
ID NO: 198 u SEQ ID NO: 199; nmm

(K) (1) nomen CDRy1, nomern CDRy2 u nomen CDRy3 nipencrasmisiror co6oit qomens CDR Tsixenoit 1ie-
mu MAT 11 k PD-1 u, cooTBeTCTBEHHO, COAEPKAT aMUHOKHUCIOTHBIE TocaenoBaTenbHocTH: SEQ ID NO: 202,
SEQ ID NO: 203 u SEQ ID NO: 204; u

(2) momen CDR(1, nomen CDR;2 u gomen CDR;3 mpencraBnstor coboit nomensl CDR nerkoii nemnm
MAT 11 k PD-1 u, cOOTBETCTBEHHO, COJIep:KaT aMUHOKHUCIIOTHBIE TTocneaoBatenbHocTu: SEQ ID NO: 207, SEQ
ID NO: 208 u SEQ ID NO: 209; unu

(L) (1) nomen CDRy1, nomen CDRy2 1 nomen CDRy3 npencrasmsitor coboit momersl CDR Tspxenoi nenu
MAT 12 k PD-1 1, COOTBETCTBEHHO, COJIEpKaT aMUHOKHUCIIOTHBIE TTocneaoBatenpbHocTH: SEQ ID NO: 212, SEQ
ID NO: 213 u SEQ ID NO: 214; u

(2) nomen CDR_1, nmomern CDR;2 u momen CDR;3 mpexncrapmstor coboit momenst CDR nerko# memnu
MAT 12 k PD-1 1, COOTBETCTBEHHO, COJIEpKaT aMHHOKHUCIIOTHBIE TTocneaoBatenpbHocTH: SEQ ID NO: 217, SEQ
ID NO: 218 u SEQ ID NO: 219 unu

(M) (1) nomen CDRyl, nomen CDRy2 u nomen CDRy3 mpencrasisitor coboit nomensr CDR Tspxenoii te-
mu MAT 13 k PD-1 u, cOOTBeTCTBEHHO, COAEPKAT aMUHOKHUCIOTHBIE TlocaeaoBaTenbHocTH: SEQ ID NO: 222,
SEQ ID NO: 223 u SEQ ID NO: 224; u

(2) momen CDR(1, nomen CDR;2 u gomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT 13 k PD-1 u, cOOTBETCTBEHHO, COJIep:KaT aMUHOKHUCIIOTHBIE TTocneaoBatenbHocTu: SEQ ID NO: 227, SEQ
ID NO: 228 u SEQ ID NO: 229; unu

(N) (1) nomen CDRy1, nomern CDRy2 u nomen CDRy3 nipencrasmisiror coboit qomens CDR Tsixemnoit 1ie-
i MAT 14 k PD-1 u, COOTBETCTBEHHO, COAEpKAT aMUHOKHUCIOTHBIE TIocieaoBatenbHocTH: SEQ ID NO: 232,
SEQ ID NO: 233 u SEQ ID NO: 234; u

(2) nomen CDR_1, nmomern CDR;2 u momen CDR;3 mpexncrapmstor coboit momenst CDR nerko# memnu
MAT 14 k PD-1 1, COOTBETCTBEHHO, COJIEpKaT aMHHOKHUCIIOTHBIE TTocneaoBatenpHocTH: SEQ ID NO: 237, SEQ
ID NO: 238 u SEQ ID NO: 239; unu

(O) (1) momen CDRyl1, nomern CDRy2 u nomen CDRy3 mpencrapnstor coboit momensl CDR Tspxenoit 1e-
mu MAT 15 k PD-1 u, cOOTBeTCTBEHHO, COAEPKAT aMUHOKHUCIOTHBIE TIocaenoBaTenbHocTH: SEQ ID NO: 242,
SEQ ID NO: 243 u SEQ ID NO: 244; u

(2) momen CDR(1, nomen CDR;2 u gomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT 15 k PD-1 u, cOOTBETCTBEHHO, COJIep>KaT aMUHOKHUCIOTHBIE TTocneaoBatenbHocTu: SEQ ID NO: 247, SEQ
ID NO: 248 u SEQ ID NO: 249; nmm

(P) (1) momen CDRy1, nomer CDRy2 1 nomen CDRy3 nipencrasistot coboit momensl CDR Tspxenoit nenu
MAT x PD-1 gemoseka (hPD-1) 7(1.2) u, COOTBETCTBEHHO, COJIEP’KAaT AMHUHOKHUCIOTHBIE MTOCIICOBATEILHOCTH:
SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141; u

(2) nomen CDR_1, nomern CDR;2 u momen CDR;3 mpexacrapmstor coboit momenst CDR nerko# memnu
MAT x hPD-1 7 (1.2) 1, COOTBETCTBEHHO, COJIEPKAaT aMUHOKUCIOTHBIE TTocneaoBarenpbHocTi: SEQ ID NO: 157,
SEQ ID NO: 145 u SEQ ID NO: 146; nnm

(Q) (1) momen CDRyl, nomern CDRy2 u momen CDRy3 mpencrapnstor coboit momensl CDR Tspxenoit 1e-
1 MAT x hPD-1 7 (1.3) u, COOTBETCTBEHHO, COJACPKAT aMUHOKHUCIIOTHEIE TiocieaoBatensHocti: SEQ ID NO:
139, SEQ ID NO: 140 u SEQ ID NO: 141; u

(2) momen CDR(1, nomen CDR;2 u nomen CDR;3 mpencraBnsror coboit nomensl CDR nerkoii nemnm
MAT k hPD-1 7 (1.3) u, COOTBETCTBEHHO, COACPKaT aMHHOKUCIOTHBIC TIocienoBarenbHocTd: SEQ ID NO: 157,
SEQ ID NO: 158 u SEQ ID NO: 145; nunu

(R) (1) momen CDRyl, nomen CDRy2 u nomen CDRy3 npencrasistot coboit nomensr CDR Tspxenmoit 1ie-
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i MAT x hPD-1 9 (2.2) u, COOTBETCTBEHHO, COJICPKAT aMUHOKHUCIIOTHBIE TiocieaoBatensHocti: SEQ ID NO:
183, SEQ ID NO: 172 u SEQ ID NO: 173; u

(2) nomen CDR_1, nomern CDR;2 u momen CDR;3 mpexncrasmstor coboit momenst CDR nerko# memnu
MAT x hPD-1 9 (2.2) 1, COOTBETCTBEHHO, COJIEPKAaT aMUHOKUCIOTHBIE TTocneaoBarenpbHocTH: SEQ ID NO: 188,
SEQ ID NO: 189 u SEQ ID NO: 178. CoriacHo HacTosIeMy H300pETCHHIO TaKXKe TPeII0KEHBI BAPUAHTHI pe-
aJM3aIy BCeX YKa3aHHBIX MOJEKYJ, CBsA3bIBatonux PD-1 denmoBeka, mpudeM yKa3zaHHas MOJICKYJa MPEACTaBIIs-
€T cO00i aHTUTEJIO, M B YaCTHOCTH yKa3aHHas MOJIEKYJIa MPEACTaBISET COOOH XMMEPHOE aHTUTENO HUITH T'yMaHH-
3UPOBAHHOE aHTHUTEIIO.

CornacHO HACTOSIIEMY H300PETCHHIO TAaKKE MPEIJI0KCHBI BApUAHTHI PEaH3allMy YKa3aHHBIX MOJICKYI,
cBs3piBarouX PD-1 denoBeka, mpuyeM BapuaOCIbHEIN JOMCH TSDKEJIOH IEH COACPKUT aMUHOKUCIOTHYIO TO-
cienoBaTelbHOCTb, puBeaeHHyio 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 wu SEQ ID NO: 250.

CornacHO HACTOSIIEMY H300PETCHHIO TAaKKE MPEIJI0KCHBI BApUAHTHI PEaH3allMy YKa3aHHBIX MOJICKYI,
cBs3piBaromuX PD-1 denoBeka, mpuueM BapuaOeIbHBIN JTOMEH JICTKOH IIETTH COJCPKHUT aMUHOKHUCIOTHYIO TO-
cienoBaTeNIbHOCTh, MpuBeaeHHYI0 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 wim SEQ ID NO: 251.

CoryiacHO HacTOSIIEMY U300pETEHHUIO TaKXKe TPEUIOKESH BApUAHT PeaTu3allii, B KOTOPOM MOJIEKYJIa, CBSI-
3piBafomas PD-1 denmoBeka, mpencTaBisieT co00i OMCTICITU(PUIESCKYIO CBS3BIBAIONIYIO MOJIEKYIY, CIOCOOHYIO
OJTHOBPEMEHHO CBS3BIBaThCs ¢ PD-1 denoBeka W co BTOPHIM SIIUTOIIOM, M B YaCTHOCTH MPEJIOKEH BapHUaHT pe-
aJM3aIiy, B KOTOPOM BTOPOM SITUTOII SBIISIETCS SIMUTOTIOM MOJICKYJIBI, yYaCTBYIOIIEH B PETYJISAIIMNA KOHTPOIBHON
TOYKA UMMYHHOTO OTBETa, MPHUCYTCTBYIONICH Ha MOBEPXHOCTH MMMYHHOH KIICTKH (B YAaCTHOCTH, €CIH BTOPOM
SMUTOM MpencTaBisieT codoit smuron B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70, CD80, CD86, CD94,
CD137, CD137L, CD226, CTLA-4, ranektuna-9, GITR, GITRL, HHLA2, ICOS, ICOSL, KIR, LAG-3,
LIGHT, I'KI'C xmacca I wim I, NKG2a, NKG2d, 0X40, OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR, SIRPa,
TCR, TIGIT, TIM-3 unmu VISTA, u Haubonee KOHKPETHO, €CJIM BTOPOW SIHTOI MPEICTABISACT COOOH 3MUTOM
CD137, CTLA-4, LAG-3, 0X40, TIGIT umu TIM-3).

CoryilacHO HaCTOSIIIEMY M300PETEHUIO TaKKe TPE/UIOKESHBI BAPUAHTHI pEaM3alliK, B KOTOPHIX MOJIEKYJIa,
cBs3pIBafomas PD-1 gemoBeka, mpencrasiser coboit Oucnenmduaeckyo MOJICKYITy, COACPKAIIYIO CANUT CBS3BI-
BaHus snutona LAG-3, B 4aCTHOCTH, B KOTOPO# cailT cBs3piBanms dnuTona LAG-3 conepxur:

(A) (1) nomen CDRyl, momen CDRy2 u nomen CDRy3 BapmabenbHO# obnmactu Tspkenmon memn MAT k
LAG-3 1, cogepxammue aMHHOKUCIOTHBIE TTocneaoBarenpbHocTH: SEQ ID NO: 42, SEQ ID NO: 43 u SEQ ID
NO: 44, cCOOTBETCTBEHHO; U

(2) nomern CDRy 1, momen CDR; 2 u nomen CDR; 3 BapuabenbHoii o0xactu nerkoit nenmu MAT k LAG-3 1,
cozeprkale aMuHOKUCIOTHBIE nociiegoBarenbHocT: SEQ ID NO: 46, SEQ ID NO: 47 u SEQ ID NO: 48, co-
OTBETCTBCHHO; HJIH

(B) (1) nomen CDRy1, nomen CDRy2 u nomen CDRy3 BapuabenbHoii o0nactu Tspkenoit nenmu VH1 MAT
k LAG-3 genoseka (hLAG-3) 1, conmepxamue aMUHOKUACIOTHEIC mocnenoarenpHocTH: SEQ ID NO: 42, SEQ
ID NO: 43 u SEQ ID NO: 44, cOOTBETCTBEHHO; U

(2) nomen CDR(1, nomern CDR;2 u momen CDR;3 BapuaGenbHOl obmactu nerkoi nermm VL4 MAT k
hLAG-3 1, comgepxaimue aMHHOKHCIOTHEIE mocneaoBarensHocT: SEQ ID NO: 55, SEQ ID NO: 47 u SEQ ID
NO: 48, cOOTBETCTBEHHO; HUIU

(©) (1) momern CDRyl, nomen CDRy2 n momern CDRy3 BapuabenbHO# obnactu Tspkenoi memu MAT k
LAG-3 6, cogepxaiue aMuHOKUCIOTHBIE TocneaoBatenbHocTu: SEQ ID NO: 57, SEQ ID NO: 58 u SEQ ID
NO: 59, COOTBETCTBEHHO; U

(2) nomern CDRy 1, momen CDR; 2 u nomen CDR; 3 BapuabenbHoii o0xactu nerkoit nenmu MAT k LAG-3 6,
cozeprkale aMuHOKUCIOTHBIE nocnegoBarenbHocT: SEQ ID NO: 61, SEQ ID NO: 62 u SEQ ID NO: 63, co-
OTBETCTBCHHO; HJIH

(D) (1) nomen CDRy1, nomern CDRy2 u nomern CDRy3 BapuabenbHoit obonactu Tsokenoi nermn VH1I MAT
k hLAG-3 6, comepkaimye aMUHOKHCIOTHBIE TTocnenoBatenbHocTd: SEQ ID NO: 57, SEQ ID NO: 58 u SEQ ID
NO: 59, cOOTBETCTBEHHO; U

(2) nomen CDR_ 1, nomern CDR;2 u nomen CDR; 3 BapuabensHoit oOmactu sierkoit niemn MAT k LAG-3 6,
coJeprkale aMUHOKHUCIOoTHBIE TocaenoBatenbHocTH: SEQ ID NO: 298, SEQ ID NO: 62 u SEQ ID NO: 63,
COOTBETCTBEHHO.

CorJlacHO HACTOAIIEMY HM300PETEHUIO TAKXKe MPEIJIOKEHBI BAPUAHTHI PEAU3allMi yKa3aHHBIX MOJEKYII,
cBs3piBaroux PD-1 yenoBeka, mpudeM ykasaHHAs MOJICKYJIa MPEACTaBIIsIeT COOON AUATENIO, U B YACTHOCTH yKa-
3aHHOE TUATEJIO MPECTABIICT COO0M KOBAJCHTHO CBS3aHHBIA KOMIUIECKC, KOTOPBIA CONCPKUT IBE WM TPH, WIH
YETHIPE, WM MATh MOJUICITUAHBIX 1ereil. COracHO HACTOSIIEMY U300PETEHUIO TAKKE MPEATIOKCHBI BAPHAHTHI
peaM3anuy yKa3aHHBIX MOJCKYJ, cBs3bBaromux PD-1 denoBeka, mpuyeM yka3aHHas MOJICKYJa MPECTABISACT
co00¥ TPEXBAICHTHYIO CBS3BIBAIONIYIO MOJICKYJIY M B YACTHOCTH YKa3aHHAs TPEXBAJICHTHAS CBSI3BIBAIOIIAS MO-
JICKyJa TPEJCTaBIsIeT CO00H KOBAJCHTHO CBSI3aHHBIH KOMIUICKC, KOTOPBIH CONEPIKUT TPH, YETHIPE, MATh HIH
Oomee TATH MOTUTIENTHAHBIX mereid. CorlacHO HaCTOANIEMY H300PETEHUIO JOTIOTHUTELHO TIPEITIOKEHBI BapH-
aHTBI peasM3alliy yKa3aHHBIX MOJIEKYI, CBSI3bIBAOIMKX PD-1 demoBeka, mpudeM yka3aHHas MOJIEKYJIa COMEPKUT
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obnacte Fc. CornmacHo HacTosimieMy M300pPETEHHIO JOMOJHUTEIBHO INPEUIOKEHBI BAPHAHTHI peai3aliy yKa-
3aHHBIX MOJIEKYJ, cBsi3biBatommx PD-1 4enoBeka, mpuyeM yKa3aHHas MOJIEKYJa COAEPKHT JOMEH, CBS3bIBAIO-
mui amsOyMHH, ¥ B YaCTHOCTH IEMMMYHH3HPOBAHHBIN JTOMEH, CBSI3BIBAIOIITHNA aTbOYMUH.

CornacHO HaCTOSIIEMY H300PETEHHIO TAKKe MPEIOKEHBI BAPUAHTHI PeaTH3alii BCeX yKa3aHHBIX MOJIe-
Ky, cBsi3piBatomux PD-1 genoBeka, mpudeM yKazaHHas MOJIEKYJa COJEPKUT obmacts Fc, u mpu 3ToM o6acTh
Fc npencrasnseT coboii BapuaHT obsactu Fc, KOTOPBIN CONEPKUT ONHY WK Oojee MOAU(PHUKAIINH aMUHOKHC-
JOT, KOTOpble CHWXaIOT apduHHOCTH BapuaHnTta obnacti Fc B oTHomenun FeyR w/mmm yBennmumBaroT mepuon
TIOTYBBIBEICHHSI M3 CBIBOPOTKH KPOBH, U 00Jiee KOHKPETHO, B KOTOPOH yKa3zaHHBIE MOJU(HUKAINN COIEPIKAT TI0
MEHBIICH Mepe OJTHY 3aMEeHY aMHHOKHCIIOTHI, BRIOpaHHYIO U3 TPYIIIHI, COCTOSIIEH H3:

(1) L234A; L235A;

(2) L234A u L235A;

(3) M252Y; M252Y u S254T;

(4) M252Y u T256E;

(5) M252Y, S254T u T256E; nnn

(6) K288D n H435K;

rJie HyMeparysl pencTaBiseT coboi naaekc mo cucteme Hymepanun EC, ommcannoit B Kadar. CoriacHo
HACTOSIIEMY N300pETEHHIO TaKXKe MPEI0KEHBI BAPHAHTHI PEATN3aIliH, B KOTOPHIX JIO0YIO U3 BHIIICOTHCAHHBIX
PD-1-cBA3BIBafONINX MOJEKYI MPUMEHSIOT U CTUMYJISIIA UMMYHHOTO OTBETa, OMOCpenryeMoro T-KIeTKaMH.
CoriacHO HACTOAIIEMY U300PETEHHIO TOTIOHUTEIHHO MPEIIOKEHBI BApPHAHTHl Peajli3aii, B KOTOPEIX JI00YI0
W3 BBIIICONMUCAHHBIX PD-1-CBSA3BIBAIOMNX MOJIEKYJ IPUMEHSIOT JUISl JICUCHUS 3a00I€BaHNS WIIN COCTOSHUS, CBA-
3aHHOTO C TIOJ]aBJICHHON MMMYHHOU CHCTEMOM, B YaCTHOCTH, paKa Wi HHPEKIIHH.

CornacHO HacTosIIEeMy N300pETEHUIO B YAaCTHOCTH TNPEJIOKEH BapUaHT MPUMEHEHHS B JICYEHUH I JTU-
arHOCTHKE, WJIN TPOTHO3MPOBAHUH Paka, NPUUEM PaK XapaKTepH3yeTcsl MPHUCYTCTBUEM PAaKOBOM KJIETKH, BBI-
OpaHHO! W3 TPYIIIBI, COCTOAMICH M3 KICTKU: OMYXOJIM HaIMOYCUYHHKOB, accormupoBanHoro co CITM/Jom paka,
JIBBEOJIIPHON CapKOMBI MSTKHX TKaHEH, aCTPOLMTAPHON OITyXOJIH, paka MOYEBOTO ITy3bIps, paka KOCTeH, paka
TOJIOBHOTO U CIIMHHOTO MO3ra, METaCTaTU4ECKOM OMyX0iH rOJIOBHOTO MO3Ta, paka MOJIOYHOM JKeNe3bl, OMyX0IH
COHHOM apTepuH, paka IEeHKH MaTKH, XOHAPOCAPKOMBI, XOPIOMBI, XpOMO(GOOHOH CAPKOMBI KJIETOK MOYEK, CBET-
JIOKJICTOYHOM CapKOMBI, paKa TOJCTOW KHIIKH, KOJOPEKTATHLHOTO paka, KOKHOM mo0pokadecTBeHHON (PrOpo3-
HOW THUCTHOIIMTOMEI, JECMOIIACTUIECCKON MEIKOKPYTIOKICTOYHOH OITyXOJIH, 3TEHANMOMEI, omyxoiu HOwnnra,
JKCTPACKEIETHON MHUKCOMIHON XOHAPOCAPKOMBI, HECOBEPIIEHHOTO KOCTHOTO (uOporeHesa, GpuOpo3HOH mwc-
TUTA3UH KOCTH, paKa >KeTYHOTO ITy3BIPsI FUTH JKEITYHOTO TPOTOKA, paka JKeIyIKa, TeCTallnOHHOTO Tpohobi1acTHO-
ro 3a00yeBaHMs, TEPMUHOTCHHON OITyXOJH, paka TOJOBHI M IIIEH, TeMaTONEILTIOIIPHON KapIUHOMBI, OIyXOJH
OCTPOBKOBBIX KJIETOK, capkoMmbl Karomm, paka modek, Jieiiko3a, JIMTTOMBI/TO0POKauYeCTBEHHONW JIMITOMATO3HON
OITyXOJIH, JINTIOCAPKOMBI/37I0KaYEeCTBEHHOM JIMIIOMAaTO3HOW OIyXOJIH, paka Ie4eHH, JTUM(OMBI, paka JIeTKHX,
MeIyJI00J1aCTOMBI, MEJIaHOMBI, MEHHHTHOMBI, MHOXECTBEHHOH SHIOKPWHHOW HEOIUIa3uH, MHO)KECTBEHHOM
MHEJIOMBI, MHEJIOIUCIUIACTHIECKOTO CHHAPOMa, HEHpOOIacTOMBI, HEHPOIHIOKPHHHOMN OIyXOJH, paKa SIMYHHU-
KOB, paka IOJPKEITyJOYHON JKeJIe3bl, MaMULIPHON THPEOKAPLHHOMBI, OIYXOJIM MapamniTOBUIHON JKENe3bl, I1e-
JMaTPUUECKOTO paKa, OIyXOoJM 000JIoYeK neprudepruueckKux HEPBOB, (PEOXPOMOIMTOMBI, OMYXOJIM rurnodusa,
paka IMpeAcTaTeIbHON JKeJe3bl, TOCTEPUAIbHON YBealbHOM MEJIaHOMBI, PEIKOTO T€MAaTOJIOTHYECKOTO paccTpoil-
CTBa, METACTATUYIECKOTO paKa Mo4eK, pabIouIHON OImyXoiHu, pabIoMHOCaApKOMBI, CAPKOMBI, paka KOXH, CapKo-
MBI MATKHAX TKaHEH, IIIOCKOKIETOYHONH CapKOMEI, paKa >KeIyAKa, CHHOBHAIHHON CapKOMBI, paka sIMIKa, KapIy-
HOMBI TUMYCa, THMOMBI, METaCTaTHIECKOTO paka IUTOBUIHOM KeJe3bl U paka MaTKH.

CornacHo HacTOSIIEMY H300PETEHUIO MPEJIOKEH CIIOCO0 IPUMEHEHHUS B JICUCHUH WU AUATHOCTHKE, WIH
MPOTHO3MPOBAHUH PaKa, IPUIEM pak MPEICTaBIsCT COOON KOJOPEKTAIBHBIN PaK, TeNaToNe/UTIONIAPHYIO KapIlH-
HOMY, TJIHOMY, PaK IOYEK, paKk MOJIOYHOH JKeJie3bl, MHOKECTBCHHYIO MUEJIOMY, PaK MOYEBOTO ITy3bIpsi, HEHPOO-
JaCTOMY; CapKOMY, HEXOPKKUHCKYIO JIMM(OMY, HEMETIKOKIETOYHBIH PaK JIETKUX, PaK SHYHUKOB, paK HOKEIy-
JIOYHOM KeNe3bl, PeKTaJbHBIH paK, OCTPBIH MuenonaHsli Jieitko3 (AML), xponnueckuii muenoneiikoz (CML),
ocTpeii B-nuueiinsiit muMdoOmacTHeIi neiiko3 (B-ALL), xporndeckuii mumdornmrapHslii aeiiko3 (CLL), neiiko3
BopcucThix Kinetok (HCL), 6macTHyio omyxoisib U3 IIa3MOUMTOMIHBIX AeHAPUTHBIX KieTok (BPDCN), Hexon-
xkuHCKUe nuMpomer (NHL), Brimrouas neliko3 manTuiiHbIX kietok (MCL) u MenkokieTouHylo Jum§orurap-
Hyto tuMpomy (SLL), numdomy XoHKKHHA, CHCTEMHBIA MacTOIUTO3 WK TUM¢poMy bepkutra.

CornacHO HACTOAIIEMY M300PETEHHIO TAKXKe IPEAJIOKECHBI BApHAHTHI peau3alliid, B KOTOPHIX JIF00as u3
BBIIIICONMUCAHHBIX PD-1-CBA3BIBAIOIINX MOJIEKYT COACPKUT JETEKTHPYEMYIO METKY M NPUMEHSIETCS Ui AEeTeK-
tupoBanus PD-1.

Kpartkoe onucanue uepre:xeit

Ha ¢uwr. 1 npencrasieHo cxemMaTnueckoe N300pakeHHEe TUIIMYHOTO KOBAJIICHTHO CBS3aHHOTO JUAaTelNa, co-
JIepIKaILero J[Ba SITUTOICBA3BIBAIOIINX CaiiTa, COCTOSIINX M3 JIBYX ITOJUIENTHIHBIX IIENeH, KaXaas U3 KOTOPBIX
COJIEPKUT JIOMEH, CIIOCOOCTBYIOLIMI 00pa3oBaHHI0 rerepoauMepa, ¢ E-crimpansio win K-crimpansio. Octatox
IICTEHHA MOXKET NMPUCYTCTBOBATh B JIMHKEPE W/WIM B JOMEHE, CTUMYJIHpYIOIEeM o0pa3oBaHUE TeTepoauMepa,
Kak 1mokazaHo Ha ¢ur. 3B. Jlomensl VL u VH, KoTOpbIe pacno3HalOT OAWH M TOT K€ JIUTOII, TI0Ka3aHbl C HC-
MOJIE30BaHNEM OJJMHAKOBOTO 3aTCHEHMS WJIH 3JINBKH.

Ha ¢wur. 2 npencraBieHo cxemMaTnieckoe H300pakeHNe THITHIHOW KOBAICHTHO CBA3aHHON MOJICKYJIBI IHa-
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TeNa, COACpKAIICH 1Ba AIHUTOICBI3BIBAIOIINX CAalTa, COCTOSIINX W3 JIBYX MONUICITUIHBIX LENCH, Kaxaas U3
KoTophIX cozepxut nomen CH2 n CH3, Tak, 4To cOOTBETCTBYIOLIME LIENH 00pa3yloT NMOJHY0 obnacte Fe uiam
ee yactb. Jlomensl VL u VH, KoTOpbie pacno3HaIOT OJIMH U TOT K€ 3MUTOII, MOKa3aHbl C UCIOJIb30BAHUEM OJ/IH-
HAKOBOTO 3aTCHEHUS WJIH 3aJIBKH.

Ha ¢ur. 3A-3C npencraBieHbl CXeMbl, WUIIOCTPUPYIONINE THIHYHOE YETHIPEXBAICHTHOE JUATENO, CO-
JiepaKalee YeThIpe SMUTOICBI3BIBAIONINX CalfTa, COCTOSIINX U3 ABYX IHap MOJUIENTHAHBIX [eneH (T.e. B IeJIoM
M3 YeThIpEX MOJUNENTHIHBIX merneii). OMUH MoIumenTr] Kaxaou mapsl conepkut gomeH CH2 u CH3, Tak, 4To
COOTBETCTBYIOIIHE IIEMH 00pa3yroT MoyHyko 06aacth Fc nmu ee yacth. lomensl VL 1 VH, koTopbie pacmo3HaioT
OJIMH U TOT € DIHTOI, OKa3aHbI C MCIOJH30BAHUEM OJMHAKOBOTO 3aTCHCHUS WM 3aJMBKH. J[Be maphl MOJH-
MENTUIHBIX [ENei MOTYT OBITh OIMHAKOBEIME. B BapuaHTaxX peanu3aliiy HACTOAIIETO U300PETEHUs, B KOTOPHIX
nomensl VL u VH pacrio3HaroT pasnudHble 3MUTONBI (Kak MmokazaHo Ha ¢ur. 3A-3C), moiaydeHHas MoJeKyJa
o0naaeT YeThIPhMS CaliTaMH CBSI3BIBAHUS JIUTOIOB U SIBIIICTCS OMCTICNM(UIESCKON W IBYXBAJICHTHOHN IO OT-
HOIICHUIO K KaXIOMY CBS3aHHOMY 3IUTOITy. B BapuaHTaxX peanu3aliy HACTOSIIETO M300pETeHHS, B KOTOPBIX
nmoMenbl VL 1 VH pacno3HaIoT OJMH U TOT K€ DIHTOI (HampuMep, B 00eHX MEMIX UCTIOIh30BAHBI AHAIOTUYHBIC
CDR gomena VL u ananoruunsie CDR nomena VH), monydeHHast MoJieKyia 00JiafjacT YeTHIPbMS CaliTaMH CBS-
3BIBAHUSI ATHUTOTIOB M ABISETCS MOHOCTICIU(PUYHONW M YETHIPEXBAJCHTHOW B OTHONICHWH OIHOTO 3muTOoma. B
JIPYTrOM BapuaHTE JIBE Taphl MONUIENTHAOB MOTYT OBITh Pa3HBIMH. B BapmaHTax peann3aliiil HACTOSIIETO H30-
Operenusi, B KOTOpbIX AoMeHbl VL u VH kaxnoii mapsl MOJUMENTHIOB PACTIO3HAIOT Pa3IUMIHBIC SITUTOMHI (Kak
nokasano Ha ¢ur. 3A-3C), momydeHHas MOJIEKYJIa COACPKHUT YETHIPE IMMUTOICBA3BIBAIONINX CAWTa U SBISETCS
TeTpacrnenuGUIHON ¥ MOHOBAJICHTHON IO OTHOIICHWIO K KKIOMY CBsi3aHHOMY smutory. Ha ¢ur. 3A mpen-
CTaBJICHO JMATeNo, coaeprkamiee obnactb Fc, KoTopoe CoaepKHUT NenTHI AOMEHa, CTUMYJIUPYIOIIero oopa3oa-
HHE TeTeponMMepa, CoJiepiKallero ocrarok mucrenHa. Ha ¢ur. 3B mpencrasneHo nuareno, conepikariee 00-
nactb Fc, koTopoe comepHT TOMEHBI, crocoOCTBYOIIHE 00pa3oBaHMIO reTepoaumepa, ¢ E-crmpansio un K-
CIHpPANbIO, COJEp)KAIlNe OCTATOK IMCTEWHA W JIMHKEp (HeoO0sA3aTeNbHO COJEpIKallMi OCTaTOK mucrenHa). Ha
¢wur. 3C mpezncraBiieHO qUaTeNo, coepikalee oonacts Fe, koropoe conepxut nomensl CH1 u CL.

Ha ¢ur. 4A u 4B nipencTaBiieHbl CXeMbl THITUYHON KOBAJICHTHO CBSI3aHHOMW MOJIEKYJIBI TUaTela, Coaepika-
el 1Ba SIUTOICBS3BIBAIONINX CaliTa, COCTOSIINX U3 TPEX MOJUIETTHAHBIX Lenel. /[Be momunenTuaabie Ienu
comepkat momersl CH2 n CH3, Tak, 9TO COOTBETCTBYIOIIHE IETH 00pa3yIoT MOHYI0 001acTh Fc nmm ee gacTs.
TMonmumentuanple menu, coaepxamue noMeH VL u VH, A0MONHUATENBHO coaepaT JOMEH, CIIOCOOCTBYOIIHMA
obpazoBanuto rerepoanmepa. Jlomensr VL m VH, KOTOpBIe pacro3HAOT OJAWH M TOT K€ DIUTOII, MMOKA3aHbI C
WCIIOJIb30BaHUEM OJIMHAKOBOTO 3aTEHEHHS WIIH 3AJINBKH.

Ha ¢ur. 5 mpencraBrneHa cxemMa THIMYHOW KOBAJICHTHO CBSI3aHHOM MOJICKYJIBI JHATENA, COACPIKAIICH de-
TBIPE SMUTONCBA3BIBAIONINX CaiTa, COCTOSAIMIMX W3 IATH MOJUNCITAIHBIX Iernel. J[Be MOMUIENTHIHBIC IEIH
conepskar gomeH CH2 u CH3, Tak, 4TO COOTBETCTBYIOIIME [IeNH 00pa3yloT obnacth Fe, koTopas BKitovyaeT moi-
Hy0 oOnacth Fc mmu ee gacts. [lomumenTunHeie ey, coaepxaniie coeanaeHHble qoMensl VL u VH, momoin-
HUTEIBHO COJICPXKAT IOMEH, CIOCOOCTBYIOMMIA 00pa3oBanHuto rerepoaumMepa. JJomensl VL u VH, kotopsie pac-
TIO3HAIOT OJIMH M TOT XK€ AIUTOI, OKA3aHbI C HCIOIb30BaHUEM OJIMHAKOBOTO 3aTCHEHHMS MIIH 3aJIMBKH.

Ha ¢ur. 6A-6F npencraBieHsl CXeMBI THITMYHBIX TPEXBAJICHTHBIX CBS3BIBAIOIINX MOJICKYJ, COIEPIKAIINX
obnactp Fc, comepkanux Tpu SMHUTONCBA3BIBAIOMNX caiita. Ha ¢ur. 6A n 6B, cOOTBETCTBEHHO, CXEMaTHIHO
TIPEICTaBICHBI JOMEHBI TPEXBAJICHTHBIX CBS3BIBAIOIINX MOJIEKYJ, COIEpKAIlliX JBa JOMEHA CBI3BIBAaHUS, Xa-
PaKTEepHBIX IS TUaTela, W CBA3BIBAIOMIMI JOMeH Tuma Fab, mMerommx pa3nudyHble OpHUEHTAIlH JIOMEHOB, B
KOTOPBIX CBS3BIBAIOIINE JOMEHBI, XapaKTepHBIC JJIS AuaTena, sBISIOTCS N-KOHIEeBBIMH WiIH C-KOHIICBBIMH 10
oTHomIeHuto Kk obnactu Fc. Monekyinsl Ha ¢ur. 6A n 6B conepxar getsipe nenu. Ha ¢ur. 6C u 6D, coorBetcr-
BEHHO, CXEMAaTUYCCKHU MPEJICTABICHBI JOMEHBI TPEXBAJCHTHBIX CBA3BIBAIOIINX MOJCKYJN, COIACPIKAIIMX J[BA CBSI-
3BIBAIOMINX JIOMEHA, XapaKTePHBIX JUIS JaTena, N-KOHIICBBIX MO0 OTHONICHHIO K o0nactu Fc, u cBsA3bIBarOIIUit
JnoMmeH Tria Fab, B KOTOpBIX J1erkas 1enb U TsDKeast Lelb COeIMHEHBI II0CPEICTBOM MOJIMIENTHIHOTO clieiicepa
WY CBSI3BIBAIONIEro joMeHa tuna scFv. TpexBajeHTHbIE CBS3bIBAIONINE MOJIEKyI bl Ha dur. 6E u 6F, coorBeTcr-
BEHHO, CXEMAaTUYCCKH WLTIOCTPUPYIOT TOMEHBI TPEXBAJICHTHBIX CBS3BIBAIOIINX MOJICKYII, COJCPIKAIIMX JIBA CBSI-
3BIBAIOMINX JIOMEHA, XapaKTepHBIX U auarena, C-KOHIEBBIX IO OTHOMICHHIO K 00nacTé Fc, u cBsI3pIBatOmIIiA
nmomeH tuna Fab, min cBs3piBaronii JoMeH tuna scFv, B KOTOpoM HaXoAsATCs CBS3BIBAIOIINE JOMEHBI, XapaK-
TepHbBIE IS Auarena. TpexBaJeHTHBIE CBA3BIBAIONINE MOJIEKYNIbl Ha ¢ur. 6C-6F comepxat Tpu menu. JloMeHBI
VL u VH, KoTopble pacno3HaoT OAUH U TOT K€ MUTOI, [I0Ka3aHbl C UCIIOJIb30BaHUEM OJMHAKOBOI'O 3aTEHEHUS
WITH 3QJIABKH.

Ha ¢ur. 7A-7D moxkazano, uto MAT k PD-1 1-15 cBaseiBatorcs ¢ PD-1 uenoBeka. Kpubie CBA3bIBAaHUS
qutst cBsizeiBanus ¢ shPD-1-His npencrasnenst Ha ¢ur. 7A (MAT k PD-1 1, MAT 2 k PD-1, MAT 4 k PD-1 n
MAT 9 k PD-1), pur. 7B (MAT 5 k PD-1, MAT 6 k PD-1 u MAT 7 x PD-1) u ¢ur. 7C (MAT 3 k PD-1, MAT 8
k PD-1, MAT 10 k PD-1, MAT 11 xk PD-1, MAT 12 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 u MAT 15 x PD-
1). Kpusbie cBs3biBanust mias cBsizbiBaHus ¢ shPD-1-Fc yenoBeka nmpezncrasiensl Ha ¢ur. 7D (MAT 3 x PD-1,
MAT 8 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 k PD-1 u MAT
15 x PD-1).

Ha ¢ur. 8A-8C mnokazano, uro MAT k PD-1 1-15 cBs3eiBatotcs ¢ PD-1 sBanckux Makak. KpuBbie CBS3BI-
BaHUs TS CBsA3bIBaHUS ¢ scynoPD-1-hFc npencrasienst Ha ¢ur. SA (MAT k PD-1 1, MAT 2 x PD-1, MAT 4
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PD-1, MAT 5 x PD-1, MAT 6 x PD-1, MAT 7 x PD-1), ¢ur. 8B (MAT 9 k PD-1) u ¢ur. 8C (MAT 3 k PD-1,
MAT 8 k 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 u MAT
15 x PD-1). Ha ¢wur. 9A-9D npencraBieHsl pe3ynbTaThl oleHKH criocooHoctd MAT k PD-1 1-15 6moxupoBath
ces3piBanne PD-L1 genoseka ¢ PD-1 wenoBeka. KpuBbie marnonpoBanus npenactasiensl Ha pur. 9A (MAT
PD-11, MAT 2 k PD-1, MAT 3 k PD-1, MAT 15 k PD-1 u MAT k PD-1 A), ¢ur. 9B (MAT 4 x PD-1), ¢ur. 9C
(MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 k PD-1 u MAT k PD-1 A) u ¢ur. 9D (MAT 3 k PD-1, MAT 8 x 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,MAT 15 x PD-1 u MAT
k PD-1 A).

Ha ¢wur. 10A-10B mpencraBieHsl pe3ynbTaThl OlleHKH TKaHeBod cnenuduunoctn MAT k hPD-1 7. Ha
¢ur. 10A mpencraBieHbl pe3yibTaThl TMCTOJOTHYECKOTO OKPAIIMBAHUS TKAHH HOPMAaJbHOW TOJICTON KHIIKH
(manenu 1 u vii), medyeHn (MaHesH ii U Viii), Jerkux (MaHenu iii 1 iX), MoHKEITyIOYHOH Kele3bl (ITaHe! iv U X),
noyvek (maHenu v u Xi) 1 cepaua (manenu vi u xii). Ha ¢ur. 10A, nanenw i-vi, npeacTaBieHbl pe3yabTaThl HCCIIE-
JIOBaHMS TKaHU, KOTOpyro HHKyOupoBaiu ¢ MeueHbIM MAT 7 k PD-1 (0,313 mkr/min). Ha ¢ur. 10A, nanenn vii-
Xii, IpeACTaBICHBI PE3yNbTAaThl HCCIEI0BaHMS TKAaHH, KOTOPYIO0 HHKYOHpoBaiyu ¢ MedeHbIM MAT it KOHTposst
nzotuna (0,314 mxr/mi). Ha ¢ur. 10B mpencTaBieHbl pe3yIbTaThl THCTOJOTHIECKOTO OKpAIIMBaHUS KOXH (T1a-
HEJH 1 ¥ 1v), MUHIJQIMH (TTaHenH ii 1 v) ¥ kietok Jimaud NSO, skcnpeccupytonux PD-1 (manenu iii m vi). Ha
¢ur. 10B, manenw i-iii, mpeACTaBIEHBl PE3YILTATHI UCCICIOBAHNS TKaHH, KOTOPYIO HHKYOHUPOBAIN ¢ MEYCHBIM
MAT 7 k PD-1 (0,313 MKr/mi).

Ha ¢ur. 11 npencraieHs! mpoduiiy CBA3bIBaHM TYMaHU3UPOBAaHHBIX aHTUTEN K PD-1 yenmoeka, MAT k&
hPD-1 2, MAT & hPD-1 7 (1.1), MAT & hPD-1 7 (1.2), MAT & hPD-1 9 (1.1), u KOHTpONBHBIX aHTHUTEN K PD-1,
MAT x PD-1 A u MAT x PD-1 B, conepxamux 1gG1 (AA) i 1gG4 (P), nns cesi3eiBanuns ¢ PD-1 Ha mosepx-
HOCTH KJIETOK.

Ha ¢ur. 12A-12B npencraBieHsl pe3yabTaThl OLEHKH CIIOCOOHOCTH I'yMaHHW3UpPOBaHHBIX aHTUTEN K PD,
MAT k hPD-1 2, MAT k hPD-1 7 (1.1), MAT x hPD-1 7(1.2), MAT x hPD-1 9 (1.1), atamonHsIx autuTen k PD-
1, MAT k PD-1 A u MAT k PD-1 B, conepxamux IgG1 (AA) wm IgG4 (P), 6:10KkupoBaTh CBA3bIBaHNE PACTBO-
pumoro PD-L1 genoseka (pur. 12A) u pactBopumoro PD-L2 genoseka (pur. 12B) ¢ PD-1 genoseka Ha mo-
BEPXHOCTH KJIETOK.

Ha ¢wur. 13 npencraBieHsl pe3ynbTaThl OIICHKH CIIOCOOHOCTH T'yMaHU3UPOBaHHBIX aHTUTEN K PD, MAT
hPD-1 2, MAT x hPD-1 7(1.1), MAT k hPD-1 7(1.2), MAT x hPD-1 9(1.1), u stanonusix antuten kK PD-1,
MAT k PD-1 A u MAT k PD-1 B, conepxamux IgG1 (AA) umu IgG4 (P), BeIcTynaTh aHTaroHucTaMu ocu PD-
1/PD-L1, 610kupys B3anmoneticteue PD-1/PD-L1 u npenoTBpamas moJaBieHHe OTBETOB T-KJIETOK B KOJHMUE-
CTBEHHOM HCCJIEIOBAaHHUH C UCTIONb30BaHUEM peropTepa smorudepassr Jurkat-luc-NFAT/CHO-PD-L1.

Ha ¢ur. 14 npencraBieHs! pe3ysibTaThl, CBHACTENLCTBYIOMME 0 ToM, 4T0 MAT 2 x PD-1, MAT 7 k PD-1,
MAT 9 x PD-1 u MAT 15 k PD-1 crioco0OHBI cTUMYINPOBATh BEIPAOOTKY IUTOKMHOB J0 YPOBHEW, COIIOCTAaBH-
MBIX WJIH BBIIIE T€X, KOTOPBIE XapaKTepHbI A 3TanoHHbIX aHTUTeN K PD-1 (MAT k PD-1 A u MAT k PD-1 B),
1 4To o0paboTka ¢ ucroms3zoBanueM MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 x PD-1 u MAT 15 k PD-1 B xom-
ounaun ¢ MAT k LAG-3 1 obecnieuniia HanOopliee yBeIHMYCHIE BRICBOOOKICHUS IUTOKHHOB. [Ipeacrasie-
HBl npoduim cexperun MOH-y 13 MOHOHYyKJIeapHBIX KieTok nepudepudeckoit kposu (MKIIK), ctumynupo-
BaHHBIX SHTEPOTOKCHMHOM B cradmnokokka (SEB), o6paboTannbix anturenamu kK PD-1 u antutenamu k LAG-3
IO OTZAEJILHOCTU M B KOMOWHALIUH.

Ha ¢ur. 15A-15B npexncraBieHbl pe3ynbTaThl ONIEHKH CTIOCOOHOCTH TYMaHH3WPOBAaHHBIX aHTUTEN K PD,
MAT k hPD-1 2, MAT k hPD-1 7(1.2), MAT x hPD-1 9(1.1), u atanonnsix anturen k PD-1, MAT k PD-1 A u
MAT k PD-1 B, conmepxamux IgG1 (AA) nnmu IgG4 (P), ctumynupoBats BeIpaObOTKY MUTOKHHOB. [Ipencrase-
HbI ipoduin cexpern UOH-y (pur. 15A) u ®HO-a (pur. 15B) uz SEB-crumynuposanusix MKIIK, o6pado-
TaHHBIX aHTUTENaMu K PD-1.

Ha ¢ur. 16A-16B npencraBieHbl pe3ynbTaThl, CBHACTEIBCTBYIOIINE O TOM, YTO KOHCTPYKIUH OHCHENH-
¢uaeckux amaren PD-1xLAG-3, DART A, DART D, DART E, DART F, DART G u DART H, cnoco6HbI
CTHMYJIMPOBaTh BBIPA0OTKY LIUTOKMHOB JI0 YPOBHEH, COMOCTAaBUMBIX WM MPEBBIIAIOIINX YPOBHH, HaOIfonae-
mbie nipu BBeneHnu komOuHarmu MAT k PD-1+MAT k LAG-3 (MAT k PD-1 A+MAT k LAG-3 A), a Takxe o
TOM, 9TO KOoHCTpykumu oucnenupuaeckux auaren PD-1xLAG-3, DART A, DART D, DART E, DART F u
DART G, obecnieunnii HanOoublliee yYCUICHWE BBICBOOOXKACHUS MTUTOKWHOB. [Ipodunu cexpenmn UDPH-y u3
MKIIK, ctumynupoBaHHbIX HU3KoH KoHIeHTparueil SEB (0,2 Hr/mi), 06paboTaHHBIX OHcnennpruIecKuMy Jua-
tedamu PD-1xLAG-3 umu anturenamu k PD-1 u LAG-3 mo oTnenpbHOCTH M B KOMOWHAIIMH, MTPEICTABICHBI B
rpaduyeckoii hopme. Pesynbrarel, nonyuennsie ¢ ucnoib3oBanneM MKIIK oT 1Byx THIMYHBIX JOHOPOB, Hpe-
craBieHsl Ha Gur. 16A u dur. 16B.

Ha ¢ur. 17A-17B npencraBiieHbl pe3yibTaThl, CBHACTEIBCTBYIOIINE O TOM, YTO KOHCTPYKIUH OHCHENH-
¢duaeckux auaren PD-1xLAG-3, DART A, DART B u DART C, ciocoOHBI CTUMYIHPOBATH BHIPAOOTKY ITUTO-
KUHOB JI0 YPOBHEH, MPEBBIIAIOIINX YPOBHH, HabMronaeMble 1pu BBeaeHnn komouHamn MAT k PD-1+MAT «k
LAG-3 (MAT & PD-1 A+MAT x LAG-3 A). I[Ipodumn cexperpn UDPH-y n3 MKIIK oT ABYX TUITUYHBIX AOHO-
POB, CTUMYJIMPOBaHHBIX BBICOKOW KoHIeHTpamueld SEB (85 Hr/mi), koTopsle oOpabaTbiBany OucneruuaecKu-
mu guarenamu PD-1xLAG-3 win anturenamu Kk PD-1 u anturenamu k LAG-3 1o oTaelnsHOCTH U B KOMOUHA-
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IINH, IPE/ICTaBIeHBI B rpadudeckoil popme. Pesynbpratel, nmonydeHusie ¢ ucnoip3oBanneM MKIIK o aByx tu-
IMYHBIX IOHOPOB, NpecTaBieHb! Ha ¢ur. 17A u ¢ur. 17B.

Ha ¢ur. 18A-18B npeacraBieHbl pe3ysIbTaThl, CBHIETEIBCTBYIONIUE O TOM, YTO KOHCTPYKIIMU OUCTICIIH-
¢mueckux anaren PD-1xLAG-3, DART A, DART B u DART C, ciocoGHBI CTUMYJIHPOBaTh BEIPaOOTKY LIUTO-
KHHOB JI0 YPOBHEH, MPEBHIIAIONINX YPOBHHU, HaOM0aeMble mpu BBeneHuU komOuHarmm MAT k PD-1+MAT k
LAG-3 (MAT x PD-1 A+MAT k LAG-3 A). [Ipo¢unu cekpeunn MPH-y u3 MKIIK ot 1ByX THIUYHBIX JOHO-
POB, CTUMYJIMPOBAHHBIX cpenHell koHueHnTpamuei SEB (0,5 Hr/mur), koTopbie oOpadaTeiBain OUCTICITU(PUIESCKH-
mu guartenamMu PD-1xLAG-3 win anturenamu K PD-1 u anturenamu k LAG-3 10 OTAEIBHOCTH WIM B KOMOU-
HaIlUH, TIPEJCTaBJICHbI B rpaduueckoit hopme. PesymbraThl, monydennsie ¢ ucnoib3oBanneM MKIIK oT aByx
TUTIMIHBIX IOHOPOB, TIpecTaBieHsl Ha ur. 18A u dur. 18B.

Ha ¢wur. 19 npeacraBieHsl pe3ynbTaThl, CBHAETEILCTBYIONTUE O TOM, YTO KOHCTPYKIIMU OUCTIETIM(PUIESCKIX
muaten PD-1xLAG-3, DART D u DART H, cnocoOHBI cTUMYIHpOBaTh BBIPAOOTKY IMTOKHHOB 10 YPOBHEH,
COTIOCTAaBUMBIX HJIM TMPEBBIMIAIONINX YPOBHHU, KOTOpPhIE HAOMOMAIOT Tpy BBeAcHHHM kKomOmHammu MAT k PD-
I+MAT x LAG-3 (MAT k PD-1 A+MAT &k LAG-3 A), a takxke o ToM, uto DART D obecriedriio Haubospiee
yBEJIMYCHUE BBICBOOOKAEHUS IIMTOKNHOB. [Ipodmmm cexpennu NJI-2 u3 MHIIK ot tunnunaOro 10HOpa, CTUMY-
JMPOBaHHBIX BBICOKOW KoHIeHTparued SEB (85 Hr/mi), koTopsie oOpabaTbiBany OucriennpUuecKUMH auarte-
namu PD-1xLAG-3 wm aaturenamu k PD-1 u antutenamu k LAG-3, 10 OTACTRHOCTH U B KOMOWHAIIMH, TTPE/I-
cTaBieHbl B rpaduyeckoi popme. Ha ¢ur. 20 mpencraBieHbl pe3ysbTaThl, CBUACTEIbCTBYIOMINE O TOM, YTO
KoHCTpykuuu Oucnermudpunieckux auaren PD-1xLAG-3, DART B u DART I, cmocoOHBI CTUMYTHPOBATh BhIpa-
0OTKY IIUTOKHHOB JI0 YPOBHECH, MPEBHIIAIONINX T€, KOTOPhIC HAOIIOAATN MPpH BBeJeHUN KoMOmHarun MAT k
PD-1+MAT k LAG-3 (MAT k PD-1 A+MAT x LAG-3 A, MAT k hPD-1 7(1.2)+MAT x hLAG-3 1(1.4), MAT
Kk hPD-1 7(1.2)+MAT x hLAG-3 6(1.1)). ITpopmmm cexperun UDPH-y 3 MKIIK oT TunuaHOTO TO0HOpA, CTUMY-
JMpOBaHHBIX cpenHel koHnenrtpamueii SEB (0,5 Hr/mir), kotopbie 0OpabaTsiBany OUCTICMDUUECKIMHU AHUaTe-
namu PD-1xLAG-3 wim aaturenamu k PD-1 u antutenamu k LAG-3, 10 OTACTSHOCTH U B KOMOMHAIIMH, TIPE/I-
CTaBJICHBI B rpaduyecKoii hopme.

Ha ¢ur. 21A-21D npeacTtaBieHsl pe3ylbTaThl, CBUAETENLCTBYIOLINE O TOM, YTO OUCTIeI(UIecKoe auare-
10 PD-1xLAG-3, DART I, crioco6HO cTUMYIHPOBaTh BHIPAOOTKY LIUTOKMHOB J0 YPOBHEH, ITPEBBIIIAIOIINX T€,
KOTOpbIc Habmoaanu npu BBegeHnn komOuuanuu MAT k PD-1+MAT k LAG-3 (MAT k PD-1 A+MAT x LAG-
3 A). llpodpunu cekperuu UDH-y (pur. 21A u 21C) u UJI-2 (pur. 21B u 21D) uz CD4 T-kineTok namsité OT
JIBYX THITHIHBIX JOHOPOB, CTUMYJIHUPOBAHHBIX CTOJOHIYHBIM aHATOKCHHOM (5 MKT/MIT), KOTOpBIE 00padaThIBaIH
oucneruduyeckum quarenaom PD-1xLAG-3, DART-I, anturenamu k PD-1 u anturenamu k LAG-3 B koMOHnHa-
UM WIA aHTUTEJIOM JIJIsi KOHTPOJIS M30THIIA, TIPEICTaBICHB! B rpadudeckoil ¢popme. Pe3ympTaThl, moTy4eHHBIE
Ha 7 neHb ¢ ucnoiibzoBanneM CD4 T-kieTok maMaTd OT IBYX THITMYHBIX JOHOPOB, IPECTaBICHBI Ha ¢ur. 21A-
B u ¢ur. 21C-D. Ha ¢wur. 22 npencraBieHsl pe3yabTaThl, CBUACTEILCTBYIONINE O TOM, UYTO MapameTpsl dapma-
KoKkuHeTukH Oucnenugpudeckoit Mmonekyisl PD-1xLAG-3, DART I, conocTaBuMBI ¢ TAKOBBIMH JJIsI aHTHTENA K
PD-1, MAT x PD-1 A IgG4 (P), y ssBanckuX Makak. JIMHUM yKa3bIBaIOT CPEIHIOI KOHIICHTPAITUIO B CHIBOPOTKE
kpoBu DART I (crmommnast nuamst) 1 MAT x PD-1 A (myHkTHpHas nuaus). OTAenbHbIe 3HAYSHUS TSI CaMIIOB
(3armoJTHEHHBIE CHMBOJIBI) M CAMOK (OTKPBITBIE CHMBOJIBI) O0€3bsSH MPEICTABJICHBI B Tpadudeckoi dopme s
DART I (tpeyronsaukn) u MAT x PD-1 A (xpyrn).

Ha ¢ur. 23A-23C npencraBieHsl KOHIEHTPAMK aHTUTEN B CBIBOPOTKE KPOBHU M MPOLEHT cBsizaHHOTo PD-
1 Ha nosepxnoct CD4" umu CD8" T-KJIETOK B 3aBUCHMOCTH OT BPEMEHH y KHBOTHBIX TIOCIE JICUEHHS C HC-
TOIb30BAaHKMEM Pa3IMUHBIX aHTUTen K PD-1. TIponent casannoro PD-1 na mosepxuoctu CD4" umn CD8' T-
KJIETOK TI0ciie JieueHust ¢ ucrons3doBanneM MAT k PD-1 npencrasien B rpaduueckoii (hopMe Ha MpaBbIX 0CIX
OY; cUMBOJBI TpEACTaBISIOT co0oil npoueHT (%) cBs3anHoro PD-1 Ha T-kieTkax s KaIOTO OTACIHHOTO
’KABOTHOTO, ¥ TyHKTHPHBIC TUHUM MPEACTABISIOT c000# cpenuue 3HaueHus. Konnentpanuu MAT B chIBOpoTKe
KpPOBH TIPEJICTABJICHEI B rpaduueckoit (hopme Ha JeBbIX ocsiX OY; CUMBOIIBI TIPEACTABISIOT COOOW YPOBHH B ChI-
BOPOTKE KPOBH ISl KQXKIOTO OTAEIBHOTO KHBOTHOTO, M CIUIOIIHBIC JTMHUH MPEACTaBIAIOT cOO0M KPHUBBIE HEIH-
HEHHOW amnmpoKcuManuu JaHHbIX. Ha Kaxaod maHenu NpeACTaBICHbl JAaHHBIE JUId  SKMBOTHBIX
(n=1/mos/rpynma), koropbiM BBogmm 10 mr/kr MAT k hPD-1 7 (1.2) 1gG4 (P) (¢wur. 23A), MAT k PD-1 A
I1gG4 (P) (¢wur. 23B) mim MAT x PD-1 B 1gG4 (P) (¢ur. 23B) myrem BHyTpuBEeHHOH (B/B) HH}Y3uM Ha 1 1eHB.

Ionpo6Hoe onncanne u3odpeTeHUus

CornacHO HacTOSILEMY M300peTeHHIO MpeyioxkeHsl PD-1-cBsA3bIBaIOINE MOJIEKYIIbI, KOTOPBIE COJEpKaT
PD-1-cBa3siBaronuii foMeH 0ToOpaHHBIX aHTHTEN K PD-1, cmocoOHbIX cBs3biBaThes ¢ PD-1 sBaHCKHX Makak u
PD-1 genoBeka: 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 x PD-
1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 x 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. B wacTHOCTH, COTJTACHO HACTOAIIEMY H300PETCHHIO TIPEIII0-
skeHbl PD-1-cBS3BIBatOIINE MOJIEKYIIBI, KOTOPBIE SBISIOTCS TyMaHU3UPOBAHHBIMY HJIM XHUMEPHBIMU BapHaHTaMH
YKa3aHHBIX aHTUTEN, WM KOTOphIe comepkar PD-1-cBs3piBaromue pparMeHTsl yka3aHHBIX aHTuTed K PD-1 (B
YaCTHOCTH, MIMMYHOKOHBIOTATHI, TuaTena (BKJIrouas, Ho He orpannduBasch uMu, DART-A, DART-B, DART-C,
DART-D, DART-E, DART-F, DART-G, DART-H, DART-I u DART-J), BiTE, oucnenudprdeckue aHTUTENa U
T.1.). CorJlacHO HACTOSIIEMY HM300peTEHUIO MpemioxkeHsl PD-1-cBsa3pIBatone MOJIEKYIIbl, KOTOPBIC TOTIOTHH-
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TEJNBHO CITOCOOHBI CBSI3BIBATHCSI C AMMTOIIOM MOJEKYIIBI, YYACTBYIOMICH B PETYIIAIUN KOHTPOIHLHOW TOYKU MM-
MYHHOTO OTBETa, KOTOpasi MPUCYTCTBYET Ha MOBEPXHOCTH MMMYHHOU KieTku. COrTacHO HACTOsIIEMy H300pe-
TEHHIO TAaK)Ke MPEUIOKEHBI CIIOCOOBI MPUMEHEHHSI YKa3aHHBIX PD-1-CBS3BIBAIOMIMX MOJIEKYT IS IETEKTHPOBa-
HUsA PD-1 win nuis cTUMyYInuy “MMYHHOTO oTBeTa. COTrtacHO HACTOAIMIEMY H300PETEHHIO TAaKXKe TPEATOKEHBI
CIocoObl KOMOMHHPOBAHHOW Teparnu, B KOTOPBIX PD-1-CBA3BIBAIONIYI0O MOJEKYTy, KOTOpas CONEPKUT OIUH
nnu 6onee PD-1-cBsA3pIBaloNMX JOMEHOB yKa3aHHBIX OTOOpaHHBIX aHTUTEN K PD-1, BBOAAT B KOMOWHAITUH C
OIHOU WK OoJlee IOTONHUTENBHBIMH MOJIEKYJIaMH, KOTOpBIEe 3(p(PEeKTHBHO CTUMYIHPYIOT NUMMYHHBIH OTBET,
W/WIIA B KOMOMHAIIMY C OJTHON MUK O0Jiee TOTIOTHUTEIHHBIMHI MOJIEKYIaMH, KOTOPBIE CIICIIH(GUIHO CBSI3BIBAIOTCS
C PaKOBBIM aHTUTCHOM.

I. AnTHTENa U BX CBSI3BIBAIONINE JOMCHEI.

AHTHTENa COTIIACHO HACTOSAIMIEMY W300PETECHHIO TPEACTABISAIOT COOOM MOJIEKYJBI MMMYHOTJIOOYIIHHOB,
CHOCOOHBIC CIICU(BUIHO CBS3BIBATHCS C MUIIICHBIO, TAKOH KaK YTIICBO, OJIUHYKIICOTH/, JTUITUI, MOJUIICTITUI U
T.JI., IOCPEACTBOM IO MCHBIIICH Mepe OHOTO CaliTa pacro3HAaBaHUS aHTUTCHA, PACIOJIOKCHHOTO B BapHaOeih-
HOM JIOMEHE MOJEKYJIbI HIMMYHOTJI00ynnHa. B HacTosimem u3o0pereHHH TepMHUHBI "aHTuTeno" u "aHTHTEna"
OTHOCATCSI K MOHOKJIOHAJIFHBIM aHTHUTENIAM, MYJIbTUCICIN(UIHBIM aHTUTEIaM, aHTHTEIaM YeJIOBEeKa, TYMaHH-
3UpPOBAaHHBIM AHTHTENAM, CHHTETHUECKHUM aHTHTENIaM, XUMEPHBIM aHTHTENaM, IOJIHKIOHAJIGHBIM aHTHUTEIaM,
aHTHUTENIaM BepOJIIOIOBBIX, OnHOIeNnoYedyHbiM Fvs (scFv), omHomemodeyHsiM aHTHTENaM, (gparmeHTam Fab,
¢parmentam F(ab'), coequHeHHBIM TUCYIBGUIHBIMU CBsi3siME OucnienndudeckuMm Fvs (sdFv), BHyTpukiIeTod-
HBIM aHTUTENaM U SIUTOICBA3BIBAIONINM (hparMeHTaM JF000TO W3 BEIMICYKa3aHHBIX. B 9acTHOCTH, aHTHTENA
BKITIOYAIOT MOJICKYJIBl UMMYHOTJIOOYTMHOB M IMMYHOJIOTHYECKH aKTHBHBIE ()ParMEHTHI MOJIEKYJT MMMYHOTJIO-
OYJIMHOB, T.€. MOJICKYIBI, KOTOPBIC COJIEP)KAT AHTUTCHCBS3BIBAIOINUIN caiiT. MoOJeKyIbl MMMYHOTIIOOYIHHOB
MoryT ObITh Jr000TO THIa (Harmpumep, I1gG, IgE, IgM, IgD, IgA u IgY), knacca (manpumep, 1gGl, 1gG2, IgG3,
IgG4, IgAl u IgAl) wmm noakinacca. Beiio moka3aHo, 4To, MOMHMO H3BECTHBIX CIIOCOOOB MPUMEHEHUS aHTUTEI
B JIMATHOCTHKE, aHTUTEJA MOXKHO MPUMCHSTh B Ka4EeCTBEC TCPANCBTHUCCKUX arcHTOB. AHTHTEIA CIIOCOOHBI MM-
MYHOJIOTHYCCKHU CICIU(PUYHO CBSI3BIBATHCS C MOJUIICIITHIOM WM OCITKOM WM HEOCIKOBOW MOJCKYJION BCIECH-
CTBHE TIPUCYTCTBHUS HAa TaKOW MOJIEKYJIE OINPEAeIICHHOTO JTOMEHA WM (parMeHTa Wi KoHpopManuu ("ImuTo-
ma"). Comeprkariasi SIUTON MOJIEKYJIa MOXET 00J1a/laTh MIMMYHOTC€HHONH aKTHMBHOCTBIO TaK, YTO OHA BBI3BIBAET
BBIPa0OTKY aHTHUTEI Y )KHBOTHOTO, TAKAE MOJICKYJIBl Ha3bIBAIOTCS "aHTUTeHaMH'". B mociieiHre HeCKOJIbKO J1ecs-
TUJICTHH HaOJII0JaeTcss BO3POXKICHUE WHTEpeca K TepPareBTUIECKOMY NOTEHIMATY aHTHUTEN, M aHTUTeNa CTaJIH
OJIHAM M3 BeAyIIUX KiaccoB OnorexHomorndeckux npemnaparoB (Chan, C.E. et al. (2009) "The Use Of Antibod-
ies In The Treatment Of Infectious Diseases", Singapore Med. J. 50(7):663-666). bonee 200 nekapCcTBEHHBIX
IpenapaToB HA OCHOBE aHTUTEN OBLITH OJOOPCHBI [T MPUMCHCHUS WITH HAXOSTCS Ha CTaJUU pa3pabOTKH.

TepMuH "MOHOKJIOHAILHOE aHTUTENO" OTHOCUTCA K TOMOT€HHOM MOMYJSIIUU aHTUTEN, IPUYEM MOHOKJIIO-
HAIIbHOE aHTUTENIO0 COCTOMT M3 aMUHOKHCIOT (MPHUPOIHBIX U HENPUPOJHBIX), KOTOPEIC YUYACTBYIOT B CEICKTUB-
HOM CBSI3BIBAHUHM AHTHI'CHA. MOHOKIOHAJIBHBIC aHTHTENA SBISIFOTCS BBICOKOCTCHM()UYHBIME M HATIPABJICHBI K
OJTHOMY J3ITUTOITY (WJIM aHTUT€HHOMY caiiTy). TepMuH "MOHOKIIOHAIFHOE aHTHTEJIO" BKIIOYAET HE TOJNBKO WH-
TaKTHBIC MOHOKJIOHAJIEHBIC aHTUTENA U MOJIHOPa3MEPHBIC MOHOKJIOHAIBHBIC aHTUTENA, & TAKXKE UX (ParMEHTHI
(taxue kak Fab, Fab', F(ab'"), Fv), onHonenodeunsie dhparmMenTs! (scFv), HX MyTUpOBaHHBIC BapHAHTHI, THOPHI-
HBIEe OETIKH, co/eprKallie YacTh aHTUTENa, T'yMaHH3UPOBAHHBIE MOHOKJIOHAJHHBIE aHTHUTENA, XMMEPHBIE MOHO-
KJIOHAJIBHBIC aHTUTENA U JI00YI0 IPYTyI0 MOIUGHUIMPOBAHHYI0 KOHOUTYPALIHUIO MOJIEKYJIEI MMMYHOTJIOOYITIHA,
KOTOpasi CONCPXKUT CalT pacro3HaBaHUS aHTHUTECHA, O00Namaromuil TpedyeMoi CerupUIHOCTHIO M CITOCOOHO-
CTBIO CBS3BIBATHCA C AHTUTEHOM. TE€PMHH HE SBISIOTCS OTPaHUYMBAIOMIMM B OTHOIICHHWH MCTOYHHWKA aHTHTENA
WK crioco0a ero moiydeHus (HampuMep, ¢ TOMOIIBI0 THOPUIOMBI, 0TOOpa (hara, peKOMOWHAHTHOW SKCIPECCHH,
TPAHCTEHHBIX JKUBOTHBIX H T.J.). TepMHUH BKJIIOYACT MOTHOPA3MEPHBIC MMMYHOTJIOOYIIHHEI, a TAKKe (hparMeHTHI
U T.J., ONIUCAHHEIC BBIIIC TOJ omnpeneneHueM "antuteno”. CrocoObl MoTyuYeHUs] MOHOKIOHATBHBIX aHTUTEI H3-
BECTHBI B TAaHHOM 00yacTy TexHUKH. OJHUM H3 CIIOCOOO0B, KOTOPBIE MOTYT OBITh UCIIOJIB30BaHBI, SIBISCTCS CIO-
co0, ommcannbiii Kohler, G. et al. (1975) "Continuous Cultures Of Fused Cells Secreting Antibody Of Prede-
fined Specificity", Nature 256:495-497, nnn ero moaundukanus. Kak npaBuio, MOHOKJIOHAJIbHBIE aHTHTEIA BbI-
pabaThIBAIOTCS Y MBIIIEH, KPBIC MIIM KPOIUKOB. AHTUTENA MOTydaloT IyTeM UMMYHHU3AIMH XKHBOTHOTO HMMY-
HOTEHHBIM KOJIMYECTBOM KJIETOK, KIIETOYHBIX KCTPAKTOB MM OEIIKOBHIX IIPEMapaToB, KOTOPHIE COAEPIKAT JKea-
TENBHBIA SOUTON. VIMMYHOTEH MOXET NPEICTAaBIATh COO0H, HO HE OTpaHHYMBACTCS WMHU, IIEPBUYHBIC KICTKH,
KYJIbTUBHPYEMBIE JINHUH KIETOK, PAKOBBIE KJIETKH, OCITKH, MENTH/BI, HyKIEMHOBBIE KUCIIOTHI WM TKaHb. Kiet-
KH{, MCIIOJIB3YEeMBIC ISl IMMYHH3aIWH, MOXXHO KyJHTHBHPOBATH B TEUEHHE ONPEACICHHOTO IEPHOAa BPEMEHU
(Hampumep, 0 MEHBIEH Mepe 24 9acoB) 10 WX HCIIOJIb30BAHHS B KadyecTBe MMMYyHOreHa. KileTkn MoryT OBITh
UCIIOJIb30BaHbl B Ka4eCTBE MMMYHOTCHOB CaMU 10 ceO¢ MM B KOMOWHAIIMU ¢ HEACHATYPHUPYIOIINM aTbIOBaH-
TOM, TakuM Kak Ribi (cM., Harpumep, Jennings, V.M. (1995) "Review of Selected Adjuvants Used in Antibody
Production", ILAR J. 37(3):119-125). B meiom KIeTKH TOJDKHBI IMOJJCPKUBATHCS B WHTAKTHOM COCTOSHHUH H
TPEIIOYTUTEIIFHO KHU3HECIOCOOHOM COCTOSIHUU TIPU HUCIOJIb30BAaHWHM B Ka4eCTBE MMMYHOTCHOB. VHTaKTHBIE
KJICTKH MOTYT o0ecreunTh Oosree 3Q(QEeKTUBHOE NETCKTUPOBAHUE aHTUTCHOB, Y€M TOBPEIKIACHHBIC KJICTKU, HM-
MYHU3HUPOBAHHBIM XHBOTHEIM. VCTIONB30BaHNE NCHATYPAIIUU WIN JKECTKUX aIbIOBAHTOB, HAIPUMED, aIbIOBAH-
ta @peiina, MOKET IPUBECTH K TOBPEKACHUIO KIETOK H, CICIOBATENBHO, HE PEKOMEHIyeTCs. IMMyHOTEH MOX-
HO BBOJUTH HECKOJBKO pa3 ¢ NEPUOAMYCCKUMH MHTEPBaJaMH, TAKUMH KaK OJUH Pa3 B JIBE HEICTH MM S)KeHe-
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JICNTBHO, WJTH MOXKHO BBOJMTH TaK, YTOOBI MOJICPIKUBATH KU3HECIIOCOOHOCTh KHBOTHOTO (HAIPUMEp, B TKaHE-
BOM peKoMOWHaHTe). B apyrom BapmanTe, CyIIECTBYIOIINE MOHOKIOHABHBIC aHTHUTEIIA U JFOOBIC APYTHE SKBH-
BAJICHTHBIC AHTHUTENA, KOTOPHIE SBISIOTCS MMMYHOCICHHU(GUIHBIMU IS JKENaTeIFHOTO MAaTOTEHHOTO AIHTOIIA,
MOTYT OBITh CEKBEHHPOBAHHI U ITOJTyYEHBI C UCIIOJIF30BAaHUEM JTIOOBIX pEKOMOMHAHTHBIX CIIOCOOO0B, M3BECTHBIX B
IaHHOHM oOnacté TexHWkH. COTIacHO OJHOMY BapHaHTY pealn3alldiil HACTOSIIEr0 M300pETeHHS MOIXOIAIIee
AQHTHUTENIO CEKBEHHUPYIOT, M TIOMHYKJICOTHAHYIO MOCIEOBATEIIFHOCTE 3aTEM KIOHHPYIOT B BEKTOP JUIS SKCIIpec-
CHUH WIH pa3MHOKeHHs. [locenoBaTeIbHOCTD, KOAUPYIOIIAst MIPEICTABIISIONICe HHTEPEC aHTUTEN0, MOYKHO ITO-
JIEpKUBATh B BEKTOPE B KIETKE-XO3SIMHE, U 3aTEM KJICTKA-X03MH MOXET OBITh pa3MHOKEHA M 3aMOPOXKCHA IS
MOCJIEAYIOLIErO UCIOJIb30BaHUA. [I0NMMHYKICOTUIHYIO TIOCTIEI0BATENbHOCTh MOAXOJSMIINX aHTUTEN MOXHO HC-
MOJB30BATh JIJISI TCHETUYECKON MAHUIYJIAUHN, YTOOBI MOJYYHTh MOHOCIICIU(HYHBIC MM MOJUCTICIU(PUIHBIC
(HampuMmep, OucmenupUICCKUE, TPUCTCHU(PUUHBIC W TETPACHCHU(PUIHBIC) MOJICKYJIBl COTIACHO HACTOSIICMY
U300pETCHUIO, @ TAKIKE aHTUTEO C ONTUMU3UPOBAHHOHN a)(YUHHOCTHIO, XUMEPHOE aHTHTENO0, T'YMaHH3UPOBaH-
HOE aHTUTENO W/IIU aHTHUTENO, COoJIepKamlee (parMeHThl aHTHUTENI COOAYbMX, YTOOBI yiyduTh adduHHOCTH
WIH PYTUE XapaKTePUCTUKH aHTUTeda. OOIUI MPUHIMI T'yMaHU3aIlMH aHTUTENA BKIIOYACT COXPAHCHHE OC-
HOBHOM ITOCIIEIOBATEILHOCTH aHTUTCHCBS3BIBAIONICH YaCTH aHTHUTEIA U 3aMEHY OCTaBIICHCS YacTH aHTUTENA U3
BU/a, OTJIMIHOTO OT YEJIOBEKA, MTOCIIECI0BATEILHOCTIMH aHTUTEN YEIOBEKA.

[Ipuponnsie anTuTena (Takue kak aHTHTeNa [gG) cOCTOST U3 ABYX JIETKHX IETEH, CBA3aHHBIX C ABYMS TH-
JKenbIMU mersiMu. Kaxkmast jerkas 1enb coAepkuT BapuadenbHbli goMeH (VL) n xoHctanTHbi gomeH (CL).
Kaxxnmas Tspxenas menb cofepxuT Bapuadenpabiit qoMeH (VH), Tpu konctantaeix nomeHa (CH1, CH2 u CH3) u
MIapHUPHBIA TOMEH, pacnoiokeHHbIH Mexay nomeHamMu CH1 m CH2. OcHOBHas CTpyKTypHash eIUHUIA TIPH-
POIHBIX IMMYHOTJIOOYIHHOB (Hampumep, 1gG), Takum 00pa3oM, MpeacTaBIseT coOOM TeTpamep, COACpIKaIInit
JIBE JICTKHE IICTIH U JBE TSDKEJBIC LEMH, OOBIYHO YKCIPECCUPYEMBIC B BUJIC TIHKOMPOTCHHA MAaCCOU MPUOIH3H-
tenbHO 150000 da. AmuHO-KkoHIEeBas ("N-koHIEBas") 4acTh KaKJIOW IIEMH COICPIKUT BapHaOCIbHBIN JOMEH,
conepxanuit ot 100 mo 110 wau Gonee aMHHOKHCIOT, B OCHOBHOM OTBETCTBEHHBIX 33 PACHO3HABAHWME aHTUTE-
Ha. KapOokcu-konneBas ("C-koHueBas'") 4acTh KaXIOW IIETIM ONpeJelsieT KOHCTaHTHYIO 00NacTb, MPH 3TOM
JIETKWE TIEMH CONEepKaT OJUH KOHCTAHTHBIN JOMEH, M TSDKEIBbIe MU 0OBIYHO COAepiKaT TPH KOHCTAHTHBIX JI0-
MeHa W MIapHUPHBIN noMeH. ClemoBaTebHO, CTPYKTYpa JETKHX Iernei Mosekynbl [gG npeacraBiseT coOoi n-
VL-CL-c, u cTpykTypa TspKenbix nenei [gG npencrasiset coboit n-VH-CH1-H-CH2-CH3-C (rme H mpencras-
JsieT coOOH MAapHUPHBIA AOMEH, M N U C MPEICTABIAIOT, COOTBETCTBEHHO, N-KOHeI 1 C-KOHEI HOJIHUIICNTH/A).
BapwuabenbHbie moMeHbl MOJIeKyTbl 1gG cocTosT u3 runepBapruadbenbHbix yaacTtkoB (CDR), KoTophie comepikar
OCTaTKH, BCTYIAONIUE B KOHTAKT C IHUTOIIOM, B CETMEHTHI, oTimgHble 0T CDR, Ha3pIBaeMble KapKaCHBIMHU CET-
MeHTamu (FR), koTopble B LIe10OM NOAAEPKUBAIOT CTPYKTYPY U ONpEeAeIsIoT pacnonoxenue nereab CDR, uto-
OBl 00CCIICYNTh TaKOH KOHTAKT (XOTS HEKOTOPHIC OCTATKHA KAPKACHBIX YYACTKOB TaKKE MOTYT CBSI3BIBATHCS C
anturenoMm). CootBercTBeHHO, IToMeHbl VL m VH umeror crpykrypy n-FRI-CDRI1-FR2-CDR2-FR3-CDR3-
FR4-C. IlonunenTuapl, KOTOphIE NPEAICTABISIOT COO00H (MM MOTYT BBIIOJIHATD UX (DYHKIIUH) TIEPBEIH, BTOPOH 1
tperuit CDR nerkoii nienu antutena, 0003HAYCHBI, COOTBETCTBEHHO, Kak goMeH CDRL1, momen CDRL2 u mo-
mern CDRL3. AnanorundasiM 00pa3oM, HOJUIENTHIBI, KOTOPbIE MPEACTABISIIOT CO00# (MJIM MOTYT BBINOJIHATD
X QYHKIIUHN) TIepBbId, BTopoit u Tpetnit CDR Tsbkenol menu aHTruTena, 0003HaueHbl, COOTBETCTBEHHO, KaK J0-
men CDRHI1, nomen CDRH2 u momen CDRH3. CootserctBeHHO, Tepmunbl momed CDRL1, nomen CDRL2,
nmomern CDRL3, nomen CDRH1, nomen CDRH2 u nomen CDRH3 oTHOCATCS K IOTUTIIENITHIAM, KOTOpBIE, KOT1a
OHHM BXOJAT B COCTaB OeJKa, MPUIAIOT YKa3aHHOMY OE€JIKy CIIOCOOHOCTH CBSI3BIBATHCS C ONMPEACICHHBIM 3IIHUTO-
TIOM HE3aBHUCHMO OT TOTO, SIBJSIETCS JIN YKa3aHHBIA OEJIOK aHTHTEJIOM, COJIEPIKAIIUM JIETKHE U TSDKEIbIE IICTIH,
WIN TUATEJIOM WK OJHOIICTIOUCYHON CBSI3BIBAIONICH MOJIeKyoi (Hanpumep, scFv, BiTe u 1.1.), wim npencras-
asieT coboit mpyroi Tun Oenka. COOTBETCTBEHHO, B HACTOSIIECH 3asBKE TEPMHH "SITUTOICBA3BIBAIOIINI (par-
MeHT" O3HavaeT (pparMeHT aHTHTENA, CIIOCOOHBI MMMYHOCICIM(DUIHO CBI3BIBATHCS C DIHUTOIOM, U TEPMHH
"3MUTONCBS3BIBAIOMINIA CAalT" OTHOCHUTCS K TOM 4acTU MOJIEKYJIbI, KOTOpas COAEP>KHUT JMUTOTICBSI3bIBAIOLIUIT
(hparMeHT, KOTOPBIH OTBEUYACT 33 CBA3BIBAHUC SMUTONA. DMUTOICBI3BIBAIONINI CAT MOXKET coaepxkath 1, 2, 3,
4, 5 nnu Bce 6 nomeHoB CDR yka3aHHOTO aHTHTENA M, HECMOTPS Ha TO, YTO OH CIIOCOOCH UMMYHOCIICITU(PHIHO
CBSI3BIBATHCS C YKa3aHHBIM SIUTOIIOM, MOXET MPOABIATh UMMYHOCHEITM()UIHOCTD, a)(PUHHOCTD MIIA CEIEeKTHB-
HOCTh B OTHOIICHUH SIHUTOINA, KOTOPHIH OTIMYAETCS OT SMUTONA yKa3aHHOTO aHThTena. [IpeamodyruTensHo, oa-
HAKO, SMHUTOINCBS3BIBAIOMNN (PparMedT conepkuT Bce 6 momeHoB CDR yka3zaHHOTO aHTHTENA. DMUTOICBSI3BI-
BalOIIUH (parMeHT aHTHTEIa MOXET MPEACTABIATh COO0H OHY MOJUTIENTHIHYIO Tlenb (Hanpumep, scFv) wmn
MOJKET COZIep)KaTh B MK OoJiee TMOIHUIIENTHIHBIX IIeTel, KaXkaas n3 KOTOPBIX UMEET aMHUHO-KOHEIl U KapOoK-
cu-KoHer (HanmpuMmep, muateno, pparment Fab, pparment F(ab'), u T.11.).

CornacHO HaCTOSIIEMY H300PETCHHIO B YAaCTHOCTH TPEJIOKCHBI OJHOICIIOUYCYHBIC (parMeHTHl Bapua-
6enpHBIX ToMeHOB ("scFv") anturen k PD-1 cornmacHo HactosimieMy H300peTeHUIO U MYJIBTHCHIEHIU(UYHbIE CBSI-
3BIBAIOMIAE MOJICKYIIBI, coaepkamue uxX. OmHolenovyeyHsle (GparMeHTH BapHaOCIbHBIX JTOMCHOB MOIYYarOT
MyTEeM COCIUHCHHUS BapuaOeIbHBIX TOMEHOB JICTKOW IEMH W/WIIN TSKEIOW IEMH C UCTIONIB30BaHUEM KOPOTKOTO
coeaunsironiero nentuaa. B pabore Bird et al. (1988) ("Single-Chain Antigen-Binding Proteins"”, Science
242:423-426) onucaH NpUMEp COSIMHSIOMINX TENTHIOB, KOTOpPBIE 00pa3yloT CBSA3b JUIMHON NPUOIM3HUTEIHHO
3,5 HM Mexay KapOOKCH-KOHIIOM OJHOTO BapHaOelbHOTO MOMEHAa W aMHHO-KOHIIOM JIPYroro BapHuadeIbHOTO
JIoMeHa. beutn pa3paboTaHbl U WCIIOJIB30BAHBI JIMHKEPHI, HMEIOIIHE Apyrue mocienoBatensHoctr (Bird et al.
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(1988) "Single-Chain Antigen-Binding Proteins", Science 242:423-426). B cBoto ouepenp, TMHKEPEI MOTYT OBITH
MOJTU(DHUIIMPOBAHBI ISl TPUIAHUAS UM JOTIOJHUTEIBHBIX (QYHKIHNA, TAKUX KaK MPUKPEIUICHUE JICKAPCTBEHHBIX
MpenapaToB WIM MPHUKPEIUICHNE K TBEPABIM MOI0KKaM. OIHOIETIOUYEYHbIE BAPHAHTHI MOTYT OBITH IOJIyYEHBI
PEKOMOMHAHTHBIMY WIA CHHTETHYECKUMHE criocobamu. [ momydeHus scFv ¢ TOMOIIpI0 CHHTETHIECKHX CIIO-
c000B MOXET OBITh MCIOIB30BaH aBTOMATH3NPOBAHHEIN cuHTe3aTop. st momydenus scFv ¢ momombio pexoM-
OMHAHTHBIX CIIOCOO0B TOAXOIAMIAs IIa3MHUIA, COIEprKaIas MOINHYKICOTHA, KOTOPBIH KogupyeT scFv, Moxer
OBITh BBENICHA B MOIXOMAIIYIO KIETKY-XO3SIMHA, HAIPUMEp, JYKApUOTHYECKYIO KJIETKY, TaKyl0 KaK KICTKH
JIPOXOKEH, pacTeHHH, HACCKOMBIX MJIM MIJICKOIHMTAIONINX, MM MPOKApPHOTHIECKYIO KIETKY, Takylo kKak E. coli.
IMomuHYKICOTHIBI, KOTOPBIE KOAUPYIOT MPEICTABISIONIAE WHTepeC SCFV, MOTYT OBITH MOJYYEHBI C ITOMOIIBIO
CTaHJAPTHBIX MAHMITYJISAIUH, TAKMX KaK JUTHPOBAHHE MOJIMHYKICOTHIOB. [lomydeHHbIit scFv MoxkeT ObITh BBI-
JICIICH C UCIIOJIb30BAaHUEM CTaHIAPTHBIX CIOCOOOB OUUCTKH OCIIKa, H3BECTHBIX B TAHHOM 00JaCTH TEXHHKH.

B obmacte HacTosIIEro U300PETEHUS B YaCTHOCTH TAK)KE BKIFOUCHBI TYMaHU3UPOBAHHBIC BAPUAHTHI aHTH-
Ten k PD-1 cornmacHo HacTosmeMy H300pETEHHUIO U MOJUCTICIA(UIHBIC CBSI3BIBAIOIINE MOJICKYJIIBI, COICPIKAIIIHE
ux. TepMuH "TyMaHU3UPOBAaHHOE" aHTHTEIO OTHOCUTCS K XUMEPHOU MOJICKYJe, 0OBIYHO MOTYYCHHOM C UCTIONb-
30BaHHEM PEeKOMOMHAHTHBIX METOAMK, COAEPIKaIIeH aHTHTEeHCBS3BIBAIONINNA CalT MMMYHOTIIOOYIIMHA U3 BHIOB,
OTIIMYHBIX OT YEJIOBEKAa, M OCTAIbHYI0 MMMYHOTJIOOYTHHOBYIO CTPYKTYPY MOJICKYJIBI, KOTOpas OCHOBaHa Ha
CTPYKTYpE W/HUIH TIOCTEIOBATEIBHOCTH MMMYHOTIIOOYNIMHA dermoBeka. AHTuTena k PD-1 demoBeka coriacHo
HACTOSIIIEMY M300PETEHHIO BKIIIOYAIOT T'YMaHM3MPOBAHHBIC, XHUMEPHBIC BapHaHTHl M BapHaHTHI, COAEpKaIlne
(dparmenTs! anTuTeN cobaubnx, antuter 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 x PD-1, MAT 8 k 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 unu MAT 15 k PD-1. IlonunykneotuaHasi nociaea0BaTelb-
HOCTh BapHaOEIIbHBIX TOMEHOB YKa3aHHBIX aHTUTEN MOXKET OBITh MCIIOJIb30BaHA JJIsi TCHETUYCCKON MaHUITYJIs-
IIUH, 9TOOBI MONYYUTh YKa3aHHBIC NMPOW3BOJIHBIC M YIYYIINTh ad(UHHOCTD WM IPYTHUC XapaKTEPUCTUKU yKa-
3aHHBIX aHTUTeN. OOIIUI NMPUHIKI TYMAaHHU3alUN aHTUTEIAa BKIIIOYACT COXPAHCHHE OCHOBHOM IMOCIICI0BATEIIb-
HOCTH aHTHTCHCBSI3BIBAIOIICH YaCTH aHTHUTEIA C 3aMCHOM OCTaBIICHCS YaCTH aHTHUTENIA M3 BHIA, OTIMYHOTO OT
YeJI0BeKa, IMOCIIEA0BATEILHOCTSIMA aHTUTEN YeioBeka. CyIecTBYIOT YeThIpe OOIMMX dTarna ryMaHH3allluid MOHO-
KIIOHAJILHOTO aHTHTeNa. Y Ka3aHHBIC 3TaIlbl BKIIOYAIOT: (1) onpeneeHne HyKICOTHAHON 1 TTpeIcKa3aHHOW aMu-
HOKHCJIOTHOH TTOCIIEA0BAaTEIFHOCTH HCXOAHBIX BapuaOeIbHBIX JOMEHOB JISTKUX U TSDKEINBIX IIeTeil antuTena, (2)
IU3aifH TYMaHU3MPOBAHHOTO aHTHTENA WIIM aHTHUTENA, COEPIKaIIero pparMeHTsl aHTUTENl CO0aYbuX, T.€. TPH-
HUMAaETCS PEIICHHEe O TOM, KaKOi KapKacHBIN y4acTOK aHTHTENa OyIeT MCIONb30BaH BO BpeMs Ipolecca ryma-
HU3alU{ WM BKIIOYCHHS (BparMEeHTOB aHTUTEN co0aubuX, (3) dakTUUYeCKHe METOHOJIOTHH/METOIUKNA TyMaHH!-
3alliU WU BKIIIOYCHHS ()ParMEHTOB aHTUTEN CO0AYbUX, U (4) TPaHCPEKIMIO U IKCIPECCHIO TYMaHH3UPOBAHHOTO
anturena. Cum., HanpuMep, nateHTsl CIIA Ne 4816567; 5807715; 5866692 n 6331415.

AHTHUTCHCBSI3BIBAIOINI CallT MOKET COACPIKATh TIOTHBIA BapHaOCeIbHBIN JOMCH, THOPUIMN30BAHHBIN C KOH-
CTaHTHBIM JIOMCHOM, WJIH TOJbKO rurepapuabenbubie yuyactku (CDR) ykasaHHOro BapmaOembHOTO JIOMCHA,
MPUBUTHIC HA COOTBETCTBYIOMINE KAPKACHBIC YUYACTKU. AHTUTCHCBSA3BIBAIOIINE CAUTHI MOTYT OBITH TUKOTO THIIA
WA MOTYT OBITh MOTU(DUIIMPOBAHBI OHOM WK OoJice 3aMEHAMH aMHHOKHUCIIOT. DTO UCKIIOYACT KOHCTAHTHYIO
001acTh B Ka4yeCTBE MIMMYHOTEHA y YEIIOBEKA, OHAKO COXPAHAETCS BOZMOKHOCTE MMMYHHOTO OTBETa Ha Ty)Ke-
ponusbiii BapuabenbHblit nomeH (LoBuglio, AF. et al. (1989) "Mouse/Human Chimeric Monoclonal Antibody In
Man: Kinetics And Immune Response", Proc. Natl. Acad. Sci. (U.S.A.) 86:4220-4224). [Ipyro#i moaxom cocpe-
JOTOYCH HE TOJNBKO Ha oOecredeHnH KOHCTAHTHBIX O0JIAaCTeH YeJI0BEYECKOTO MPOUCXOXKICHHSA, HO M HA MOIH-
(ukanuu BapuabeTbHBIX TOMEHOB, YTOOBI KaK MOXKHO 0oJiee TOYHO M3MEHHUTh MX Ha YeOBEYECKYIO (popmy.
H3BecTHO, uTO BapHaOeIbHBIC TOMEHBI TSDKEBIX M JICTKUX LENeH COAepKaT TPU TUIepBapUAOCTbHBIX ydacTKa
(CDR), x0oTOpbIC U3MEHSIOTCS B 3aBUCUMOCTH OT PacCMAaTPUBAEMBIX aHTUTCHOB U OMPEACISIOT CIIOCOOHOCTH K
CBSI3BIBAHUIO, (DIIAHKUPOBAHHBIX YETHIPbMS KapkacHbIMH ydacTkamu (FR), xoTopelie SBISIOTCS OTHOCUTEIHHO
KOHCEPBATHBHBIMU Y TAHHOTO BHJAa U KOTOPBIC MPEAMOIOKUTEIBHO obecneunBaroT kapkac it CDR. Ilpu mo-
JYYCHUU aHTUTEN U3 BHJA, OTIUYHOI'O OT YEJIOBEKA, 0 OTHOIICHUIO K OMPEICICHHOMY aHTUTEHY, BapHaOeih-
HBIE JOMEHBI MOTYT OBITh "HpeoOpa3oBaHbl" WK "TyMaHH3MpoBaHbl" myTeM npuBUBKHM CDR, momyueHHBIX M3
AQHTHTEN U3 BUIOB, OTIIMYHBIX OT 4YesioBeKa, Ha FR, mpucyTcTByromue B aHTHTENE YeIOBEKa, MOIEKAIIEM MO-
mudukanuy. [IprMeHeHne yIIoMsSHyTOTO TOAX0Aa K pa3IMIHBIM aHTUTEIaM OBLIO OICAaHO B
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Sato, K. e al. (1993) Cancer Res 53:851-856. Riechmann, L. ef al. (1988)
«Reshaping Human Antibodies for Therapyy, Nature 332:323-327; Verhoeyen, M. ef al. (1988)
«Reshaping Human Antibodies: Grafiing An Antilysozyme Activity», Science 239:1534-1536;
Kettleborough, C. A. et 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. et 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 To Inhibit Human
Respiratory Syncytial Virus Infection in vivoy, Bio/Technology 9:266-271; Co, M. S. et al.
(1991) «Humanized Antibodies For Antiviral Therapyy», Proc. Natl. Acad. Sci. (U.S.A.) 88:2869-
2873; Carter, P. et al. (1992) «Humanization Of An Anti-p185her2 Antibody For Human Cancer
Therapyy, Proc. Natl. Acad. Sci. (U.S.A.) 89:4285-4289; u Co, M.S. et al. (1992) «Chimeric
And Humanized Antibodies With Specificity For The CD33 Antigeny, J. Immunol. 148:1149-

1154.

CornacHO HEKOTOPHIM BapHaHTAM pPEATH3alUN HACTOSIICTO M300pETeHHS T'YMAaHW3WPOBAaHHBIC aHTHTENA
COXpaHSIOT Bce mocnenoBarenbHocT CDR (Hanpumep, TyMaHW3WPOBAaHHOE MBIIIMHOE aHTHTEIO, KOTOPOE CO-
nepxut Bee mects CDR u3 MpimmHbIX anTHTeN). COTIacHO OPYTrUM BapHaHTaM Peajli3alliy HACTOSIIETO W30-
OpeTeHus TYMaHU3HPOBAHHBIE aHTUTeNA conepkar oawH win 6onee CDR (omuH, nBa, TpH, YeThIpe, TATh WIIH
IECTh), TTOCIEA0BATEIFHOCTH KOTOPBIX OTIMYAIOTCS B CPAaBHEHHH C MCXOTHBIM aHTHTEIOM. BbBIT ommcaH psn
MOJIEKYT "TYMaHH3HPOBAHHBIX" aHTHUTEIN, COJICPKAITINX AHTHUTCHCBS3BIBAIONINN CAlT, TOyYCHHBIH U3 HIMMYHOT-
JT00yNIMHA U3 BHJA, OTIIMYHOTO OT YEJIOBEKA, BKIIIOYAsi XUMEPHBIE aHTUTEINa, COJIepKalle BapruaOeIbHbIH JOMEH
TPBI3yHA WM MOANGHUINPOBAaHHBIN BapuaOelbHbIH JOMEH I'PhI3yHA, U CBS3aHHbIE C HUMH THIIepBapualesbHbIe
yuactku (CDR), rubpranzoBaHHbIe ¢ KOHCTAaHTHBIMH JOMEHAMH 4eJloBeKa (cM., Harpumep, Winter et al. (1991)
"Man-made Antibodies", Nature 349:293-299; Lobuglio et al. (1989) "Mouse/Human Chimeric Monoclonal
Antibody In Man: Kinetics And Immune Response", Proc. Natl. Acad. Sci. (U.S.A.) 86:4220-4224 (1989), Shaw
et al. (1987) "Characterization Of A Mouse/Human Chimeric Monoclonal Antibody (17-1A) To A Colon Cancer
Tumor-Associated Antigen", J. Immunol. 138:4534-4538, u Brown et al. (1987) "Tumor-Specific Genetically
Engineered Murine/Human Chimeric Monoclonal Antibody", Cancer Res. 47:3577-3583). B npyrux ccpuikax
onricanbl CDR rppI3yHOB, IPUBHUTHIE B TIOIJICPKUBAIONTNI KapKacHBINH ydacTok yenoBeka (FR), mepen rubpuan-
3aIlel ¢ COOTBETCTBYIONIMMY KOHCTAHTHBIMH JJOMEHAMH 4eJioBeka (cM., Hanpumep, Riechmann, L. et al. (1988)
"Reshaping Human Antibodies for Therapy", Nature 332:323-327; Verhoeyen, M. et al. (1988) "Reshaping Hu-
man 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 mpyroii cceuike onucansl CDR rpbI3yHOB, HOAIEepKUBaeMble KapKACHBIMH y4aCcTKaMHU TPhI3Y-
HOB T10CJIe PEKOMOWHAIIMK TTOBEPXHOCTHBIX OCTaTKoB. CM., HampuMep, IMyOJIMKanIo eBpoIeiHcKoro nareHra Ne
519596. VxkazaHHble "ryMaHU3UpOBaHHbIE" MOJEKYNbl MpeJHA3HAYCHBI JUII MUHMMM3ALUU HEXeIaTeIbHOIo
MMMYHOJIOTHYECKOTO OTBETa HAa MOJICKYJIbI aHTUTEN IPHI3YHOB K O€JKaM 4ejoBeKa, YTO OTPaHWYHMBACT IIPOIOJI-
KUTETBHOCTh U A(PPEKTHBHOCTh TEPANEBTHUECKOTO IMPUMEHEHHS YKa3aHHBIX (DparMeHTOB y PEUHUIHEHTOB-
monet. Jlpyrue crmocoObl TyMaHW3aIlMM aHTHUTEN, KOTOPBIE TakK€ MOTYT OBITh MCIIONB30BaHBI, PACKPBITHI B
Daugherty et al. (1991) "Polymerase Chain Reaction Facilitates The Cloning, CDR-Grafting, And Rapid Expres-
sion Of A Murine Monoclonal Antibody Directed Against The CD18 Component Of Leukocyte Integrins", Nucl.
Acids Res. 19:2471-2476, u B matentax CILIA Ne 6180377; 6054297; 5997867 n 5866692.

II. Penenrropst Fey (FcyR).

Jomenst CH2 u CH3 nByX TsDKebIX IIeTel B3aMMOJIEHCTBYIOT ¢ oOpa3oBaHmeM obOmactu Fc, xoropas
Ipe/ICTaBIsIeT OO0 JOMEH, paclo3HaBaeMblil KJIETOYHBIMU penentopamu Fc, BKirouas, HO HE OIpaHHYHMBAsICh
numHu, perentopsl Fe-ramma (FcyR). B HacTosimem m3o06perennn TepmuH "obmacts Fc'" ucmonb3yercs mist onpe-
nenennst C-KOHIIEBOI oOnactu Tspkenoit nenu [gG. AMHHOKUCIIOTHAS MOCiieA0BaTeIbHOCTh qoMeHa CH2-CH3
npumepHoro IgG1 yenoBeka npeacraBiseT co00i MOCIEA0BaTENILHOCTD, MpHuBeAeHHY0 HIbke (SEQ ID NO: 1):
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231 240 250 260 270 280
APELLGGPSV FLEFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD

290 300 310 320 330
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA

340 350 360 370 380
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE

390 400 410 420 430
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE

440 447
ALHNHYTQKS LSLSPGX

NIPOHYMEPOBAaHHYIO ¢ Ucroib3oBaHueM nHiekca EC, kak mu3noxxeno B padote Kaodar, rne X npencrasiser
coboit mu3uH (K) i oTcyTCTBYET.
AMUHOKHUCIIOTHAS TocnienaoBareabHocTh JoMena CH2-CH3 npumepnoro [gG2 denoBeka mpeacTaBiseT co-
001f Ioce10BaTeIbHOCTE, puBeaeHHYI0 HIKe (SEQ ID NO: 2):
231 240 250 260 270 280

APPVA-GPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVQENWYVD

290 300 310 320 330
GVEVHNAKTK PREEQFNSTEF RVVSVLTVVH QDWLNGKEYK CKVSNKGLPA

340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDISVE

390 400 410 420 430
WESNGQPENN YKTTPPMLDS DGSEFFLYSKL TVDKSRWQQOG NVESCSVMHE

440 447

ALHNHYTQKS LSLSPGX
MIPOHYMEPOBaHHYIO ¢ HCITONIb30BaHueM uHaekca EC, kak n3ioxkeHo B padore Kabar, roe X mpeacraBiseT
co6oit mu3uH (K) umm oTCyTCTBYET.
AMUHOKHCIOTHasA nocienoBaTenbHocTs foMeHa CH2-CH3 npumepnoro IgG3 yenoseka npeacTaBiseT co-
0011 mocneI0BaTeILHOCTD, puBeaeHAY0 HIbke (SEQ ID NO: 3):
231 240 250 260 270 280

APELLGGPSV FLEFPPKPKDT LMISRTPEVT CVVVDVSHED PEVQEFKWYVD

290 300 310 320 330
GVEVHNAKTK PREEQYNSTE RVVSVLTVLH QDWLNGKEYK CKVSNKALPA

340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEYPSDIAVE

390 400 410 420 430
WESSGQPENN YNTTPPMLDS DGSFFLYSKL TVDKSRWQQG NIFSCSVMHE

440 447
ALHNRFTQKS LSLSPGX

MIPOHYMEPOBAHHYIO C UCTHOJb30BaHueM HHIeKkca EC, kak u3noxkeHo B padote Kabart, roe X mpeacraBuser
co6oit mu3uH (K) uam oTCyTCTBYET.

AMUHOKHUCIIOTHAS TocneaoBareabHocTh qJomMena CH2-CH3 npumepnoro [gG4 denmoBeka mpeacTaBiseT co-
00lf TIoce10BaTeIbHOCTE, TpuBeaeHHYI0 HIKe (SEQ ID NO: 4):
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231 240 250 260 270 280
APEFLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSQED PEVQFNWYVD

290 300 310 320 330
GVEVHNAKTK PREEQFNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKGLPS

340 350 360 370 380
SIEKTISKAK GQPREPQVYT LPPSQEEMTK NQVSLTCLVK GFYPSDIAVE

390 400 410 420 430
WESNGQPENN YKTTPPVLDS DGSFFLYSRL TVDKSRWQEG NVEFSCSVMHE

440 447

ATLHNHYTQKS LSLSLGX

MIPOHYMEPOBaHHYIO ¢ HCITOJIb30oBaHueM uHaekca EC, kak n3ioxkeHo B padore Kabar, roe X mpeacraBiseT
co6oit mu3uH (K) nam oTCyTCTBYET.

B Hacrosmem onmvMcaHUM HyMepalis OCTaTKOB B KOHCTAHTHOM 00JIacTH Tspkeor rernu 1gG cooTBETCTBYyeT
unzexcy EC, kak usnoxeno B pabote Kabat et al., Sequences of Proteins of Immunological Interest, 5™ Ed. Pub-
lic Health Service, NH1, MD (1991) ("Ka6at"), moHOCTBIO BKIFOYCHHOW B HACTOSIICE H300PETCHUE TTOCPECT-
BoM cchutkd. Tepmun "nnnexc EC, kak nznoxeHo B pabore KabaT" oTHOCHTCS K HyMepaluy B COOTBETCTBUH C
cucremoii EC antutena IgG1 denoBeka. AMUHOKHCIOTHI U3 BapuaOeIbHBIX JOMCHOB 3PEJIBIX TSHKEIBIX U JISTKUX
Herne IMMYHOTJIO0YJIHHOB 0003HAYCHBI B COOTBETCTBUU C MOJIOKCHUEM aMUHOKHCIIOTH B 1ienu. B pabote Ka-
bat et al. onricaHbl MHOTOYHCIICHHBIC AMUHOKHCIIOTHBIC TIOCIIEI0BATEIILHOCTH ISl aHTUTEI, UACHTH(QHUIIMPOBaHA
AMHUHOKHUCIIOTHAS! KOHCEHCYCHAsI ITOCIIEIOBATENBHOCTD IS KaXKJOW MOATPYIIBI M KaXXA0H aMUHOKHCIOTE TIPH-
cBoeH HoMep octatka, 1 CDR maeHTH(UIIMPOBaHEI, Kak onpeaeneHo B padote Kabat et al. (cmemxyeT moHnMaTs,
gyto CDRHI1, onpenenennsiii B padore Chothia, C. & Lesk, A. M. ((1987) "Canonical structures for the hyper-
variable regions of immunoglobulins", J. Mol. Biol. 196:901-917), HaunHaeTcs Ha MATh OCTATKOB paHee). Cxema
HyMepanuu Kabat MoxeT OBITh pacIIMpeHa Ha aHTHTENa, He BKIIOUEHHBIE B €r0 COOPHHUK, ITyTeM COIIOCTaBJIe-
HUS pacCMaTPUBACMOTO aHTHUTENA C OJHOM M3 KOHCEHCYCHBIX IociieoBaTeNbHoCTel B Kabar mo oTHOmEHHIO K
KOHCEPBATHBHBIM aMHHOKHUCIIOTaM. DTOT CIIOCOO MPUCBOCHUS HOMEPOB OCTATKOB CTaJ CTAHAAPTHBIM B JIaHHON
00JTaCTH TEXHHWKH U TO3BOJISICT JICTKO HUICHTU(UIIMPOBATH AMHHOKHCIOTHI B SKBHBAJCHTHBIX IOJIOKCHHUIX B
Pa3HBIX aHTUTENAX, BKJIIOYAs XUMEPHBIC WIM TYMaHU3HPOBaHHBIC BapHaHTHL. Hampumep, aMHHOKHCIIOTA B IIO-
noxeHnu 50 JETKOH IeMU aHTHUTEIa YeTIOBEKa 3aHUMAET TOJI0KEHUE, SKBHBAJICHTHOEC TAKOBOMY JIJISI aMHHOKHC-
JIOTHI B TIOJIOKEHUU 50 JIErKOW ey MBIIIMHOTO aHTHTEIA.

[Momumopdu3Mel HAOTIOAATH B PA/IC PA3IMIHBIX MMOJIOKEHHA B KOHCTAHTHBIX O0NIACTAX aHTHTENA (HAIpH-
Mep, B onoxkeHusx CH1, BkiItodasi, HO He OrpaHUYMUBAsICh UMM, monoxeHus 192, 193 u 214, B monoxkennsx Fc,
BKITIOUasi, HO HE OTPaHUYMBASsICh UMH, TojoxeHus 270, 272, 312, 315, 356 u 358, B COOTBETCTBUHU C CUCTEMOM
aymepaiuu EC, nznoxxennoit B Kabar), 1, COOTBETCTBEHHO, MOTYT CYIIECTBOBATh HEOOJBIITNE PABTHUUST MEKITY
MPEICTAaBICHHON MOCIEI0BATENEHOCTRIO M ITOCIIEA0BATEIFHOCTSIMI, H3BECTHBIMU U3 IPEANICCTBYIOIIETO YPOBHS
TEXHHUKH. XOpOIIO M3BECTHHI IMONMMOp¢hHBIE (HOPMBI IMMYHOTJIOOYIMHOB YejoBeKa. B Hacrosmiee BpeMs H3-
BecTHO 18 GM-ammotumnos: Glm (1, 2, 3, 17) wnmu Glm (a, X, f, z), G2m (23) wm G2m (n), G3m (5, 6, 10, 11,
13, 14, 15, 16, 21, 24, 26, 27, 28) wmu G3m (b1, c3, b3, b0, b3, b4, s, t, gl, c5, u, v, g5) (Lefranc, et al., "The
Human IgG Subclasses: Molecular Analysis Of Structure, Function And Regulation". Pergamon, Oxford, p. 43-
78 (1990); Lefranc, G. et al., 1979, Hum. Genet.: 50, 199-211). CoritacHO HacTOsIIEMy H300pETCHUIO KOHKPET-
HO TMIPEyCMOTPEHO, YTO AaHTHUTENA COTIIACHO HACTOSIIEMY H300PETCHHUIO MOTYT BKIIFOYATH JIFOOOH aJUTOTHII, U30-
AIOTUI WIH TaIUIOTHII JIFOOOT0 TeHAa MMMYHOIJIOOYJIMHA W HE OTPaHUYCHBI AJUIOTHIIOM, U30aJUTOTHUIIOM WU
TaIJIOTUIIOM TOCJIEIOBAaTENFHOCTEH, 00ECICUeHHBIX B HACTOSIIEM JOKyMeHTe. [IoMrMO 3TOro B HEKOTOPHBIX
cuctemMax 3kcnpeccu C-KOHIIEBOW OCTATOK aMHHOKHCIIOTHI (BBIIEICHHBIN XKUPHBIM mpudToM) momeHa CH3
MOXKeT OBITh ymanieH mocie Tpanchsaiuu. CooTBeTcTBeHHO, C-KOHIEBOW octaTok momena CH3 mpencrasnser
c000it HeoOM3aTeNbHBI OCTATOK AMUHOKHCIIOTHI B PD-1-CBS3BIBAIOMINX MOJIEKYJIaX COTJIACHO HACTOSIIEMY H30-
Operenuto. B o0macTte HacTosmero m300peTeHnss KOHKPETHO BKIIIOUEHBI PD-1-cBs3bIBatoyie MOJICKYJIbI, JIH-
mennble C-koHIeBoro ocratka goMeHa CH3. B o61acTh HacToSIIEro n300peTeHNUS TakKe KOHKPETHO BKITIOUE-
HBI KOHCTPYKIUH, coaepxaiiue C-koHLEeBoi ocraTok nu3uHa fomeHa CH3.

AKTHBHpYIOIIHE ¥ WHTHOMPYIOIINE CUTHANBI MEPEIar0TCs MOCPEICTBOM TUrupoBanus obnactu Fc ¢ kie-
TouHbIM penienTopoM Fe-ramma (FcyR). CrtocoOHOCTE yKa3aHHOTO JIMTHPOBAHUS OCYIIECTBIATH THAMETPATBLHO
MPOTHBOTIOIOXHbBIE (PYHKIMH 00YyCIOBICHA CTPYKTYPHBIMH pPasIHUUsAMH MeXAy pasnuaabiMu FcyR. [IBa pas-
JMYHBIX JOMCHA B IUTOIIA3MATHYCCKUAX CHUTHAIBHBIX JOMEHAX PEIeNnTOpa, Ha3bIBACMBIX UMMYHOPCLCITOPHEI-
MU THPO3MHOBEIMH akTUBUpYIOMHUMU MoTHBamu (ITAM) M MMMYHOPEHENTOPHBIMH TUPO3WHOBBIMA WHTHOH-
pytommmu MotuBaMu (ITIM), sBISIIOTCS MPUYMHOM pa3IUYHBIX OTBETOB. IIpUBIICUCHNE PA3IMYHBIX [IUTOIIIA3-
MaTHYECKUX (DEPMEHTOB K 3THUM CTPYKTypaM oOyCIaBIMBAEeT pe3yNibTar ornocpenyeMbix FcyR kieTodHsIx oTBe-

-16 -



047726

ToB. ITAM-comepxamue komiuiekcbl FcyR Brmrowaror FcyRI, FcyRIIA, FcyRIIIA, Torma kak ITIM-
coJeprkaie KOMIIEKCH BKitodatoT Toinbko FcyRIIB. Helitpodumer wenmoeka sxcmnpeccupyior reH FcyRITA.
Kiacrepmamust FcyRIIA mocpencTBOM MMMYHHBIX KOMIUIEKCOB WUIM CTICIIM(DHIHON CIIMBKU aHTHUTEN CIIY>KHT
st arperaiuu ITAM BMecTe ¢ pelienTop-acCOIMUPOBAHHBIMU KUHA3aMH, KOTOPBIC CIIOCOOCTBYIOT (ocopu-
mupoBanuio [TAM. ®ochopunmposanne ITAM ciry>kUT MecTOM CTHIKOBKH st SyK-KWHa3bl, akTHBALMS KOTO-
po¥i MPHUBOJNT K aKTUBALMK MOCIeAyomux cyocrpatoB (Hanpumep, PI;K). Kilerounas akTuBanms npuBoauT K
BBICBOOOKJICHHUIO MPOBOCTIATUTENbHBIX MeauatopoB. ['en FcyRIIB skcnpeccupyercs B B-mumdonurax; BHEKIIE-
tounslit foMeH FcyRIIB wa 96% unentmuen FcyRIIA u cBsa3piBaercs ¢ komiiekcamu IgG anamormgHeM 00pa-
3oM. [Ipucyrcteue ITIM B muromiazmatudeckoM gomene FcyRIIB onpenenseT maHHBIN WHTHOWPYIOMIMMA TTO/-
kimacc FcyR. HemaBHO Oblia ycTaHOBIIEHa MOJICKYJISIpHAs OCHOBA TaKOTO0 MHTHOHMpoBaHWs. [Ipu COBMECTHOM
murupoBanvu ¢ aktuBupyomuM FcyR ITIM B FeyRIIB cranoButcst hochoprumMpoBaHHBIM U TPUTSATHBACT JI0-
meH SH2 mnosuronmonudocdar-5'-pocdarazer (SHIP), koropsrit runponusyer hochoMHO3NTHEIE MECCHHIDKE-
PBL, KOTOPBIC BRICBOOOXKIAIOTCS B Pe3ybTaTe aKTUBAIIMHM THPO3HMHKHHA3KI, onocpenyeMoit [TAM-conepxanm
FcyR, 4TO BIOCIEACTBUH BEJCT K TPEIOTBPAIICHHIO IPUTOKA BHYTPHKIeTOdHOro Ca’’. COOTBETCTBEHHO, CIITHB-
ka FcyRIIB ocnaisier akTHBUPYIOMIHA OTBET Ha JurHpoBaHue FCcyR m MHTHOMpyeT KIETOYHYIO BOCTIPUHUMYH-
BOCTh. Kak creicTBue, mpeoTBpaIaeTcs akTuBanus B-kieTok, npomudeparnwst B-KIeToK U ceKpenus aHTUTEI.

II1. bucrierududeckue aHTUTENA, TOTUCTIEITUPUIHBIE TuaTena u auarena DART™,

CrocoOHOCTh aHTUTENA CBA3BIBATHCS C SMUTOMOM AHTUTEHA 3aBHCUT OT MPUCYTCTBHS M AMHHOKHCIOTHOM
nocyeaoBareabHocTU 1oMeHOB VL u VH anTutena. BzaumopelicTBue Jierkoil Lieny aHTUTENA U TSKENIoH Lenu
aHTHUTEIa, ¥, B YaCTHOCTH, B3anuMoeiicTBre ux noMmeHoB VL u VH o0OpasyeT ouH U3 ABYX CaTOB CBS3bIBAHUS
SMHUTONOB IPUPOAHOTO aHTHTENA. [IpupoaHbIe aHTHTENa CLIOCOOHBI CBS3BIBATHCS TOJNBKO C OAHUM BHJIOM SIIH-
TOTIOB (T.€. OHW MOHOCTIEHHU(UIHBI), HECMOTPS Ha TO, YTO OHHU MOTYT CBSA3BIBATHCS C HECKONBKMMHU KOMHMSIMH
YKa3aHHOTO BHJA 3MUTONA (T.. MPOSBIAIOT OMBAJICHTHOCTh WM TONHMBAJCHTHOCTH). CBS3BIBAIOIINE TOMEHBI
COTJIACHO HACTOSIIEMY H300PETEHHIO CBS3BIBAIOTCS C JMUTONAMM "MMMyHocmenupuaHeiM" oOpa3oMm. B Ha-
CTOSAIIEM M300PETCHUH aHTHUTENO, JUATENO FUIN IpyTas CBSA3BIBAIOIIAs SIUTOI MOJIEKYNa, KaKk MOoJararoT, ""mM-
MYHOCTICITU(UYHO" CBA3BIBACTCS C OOJIACTBIO APYTOH MOJCKYIHI (T.€. JIUTOIIOM), €CITH OHA PEarkHpyeT WIH CBs-
3BIBACTCA 4alle, ObicTpee, ¢ OOMNBIICH MPOIOIKUTEIBHOCTEIO W/IITH ¢ OOJNBIICH aQ)(pMHHOCTBIO C TAHHBIM ITH-
TOIIOM TIO0 CPaBHEHUIO C IPYTHMU dMHUTONaMu. Hampumep, aHTUTENI0, KOTOPOE HMMYHOCTICIIU(UYHO CBSI3BIBACT-
Csl ¢ BUPYCHBIM 3IUATOIOM, IPEACTABISCT COOOW aHTUTENO, KOTOPOE CBSI3BIBACTCS C JAHHBIM BUPYCHBIM DITHTO-
oM ¢ Oonbiieii ahGUHHOCTHIO, aBUAHOCTEIO, O0JIee JISTKO W/ ¢ OOJNBIIeH MPOODKATEIEHOCTBIO, IO CPaB-
HCHHIO C €T0 MIMMYHOCTICIIU(UIHBIM CBS3BIBAHHEM C IPYTUMHU BUPYCHBIMH SITUTONAMH WM HEBHPYCHBIMU DITH-
tTormamu. Takke clieAyeT MOHNUMATh, IIPOYUTAB 3TO ONPEACICHUE, YTO, HAIIPUMEp, aHTUTENO (WK (pparMeHT Uin
SMUTON), KOTOPOE NMMYHOCIICIHN(UIHO CBSI3BIBACTCS C MEPBOH MUIICHBIO, MOXKET, HO HEOOS3aTeIbHO, CIICIH-
(OUIHO WM TPEINOYTHTEIHLHO CBS3BIBATHCS CO BTOPOH MHIIEHBIO. COOTBETCTBEHHO, "MMMYHHOCTIEITU(PUIHOE
CBs3bIBaHME" HEOOs3aTeNLHO TPpeOyeT (XOTS U MOXKET BKIIOYATh €r0) UCKIIOYUTEILHOTO CB3bIBaHMsA. Kak mpa-
BHJIO, HO HEO0O0sA3aTeNbHO, CChITKA Ha CBS3BIBAHHME O3HayaeT '"crenuduaHoe” cBs3biBanue. Cauraercs, 9To JIBE
MOJICKYJIBI CIIOCOOHBI CBSI3BIBATHCSA NPYT ¢ ApyroM "dusuocmenuduunsiM” 00pa3oM, e€Clii TaKOe CBA3BIBAHHC
MPOSIBIISET CIICIUPHUIHOCTD, C KOTOPOH PELIEHTOPHI CBS3BIBAIOTCS CO CBOMMHU COOTBETCTBYIOLIMMY JINTaHJAMH.

OYHKIIMOHAIEHOCTh AHTUTE MOKET OBITh MOBBINICHA MYTEM MOIYUYCHHUS ITONACTCIIM(MUIHBIX MOJICKYI Ha
OCHOBE aHTHUTEJ, KOTOPBIC MOTYT OJHOBPEMCHHO CBS3BIBATHCS C JABYMS OTICIBHBIMH M Pa3HBIMHA aHTHUTCHAMU
(WM pa3MTUYHBIMU SITUTOIIAMHU OJHOTO M TOTO YK€ aHTHUI'CHA) W/WIIH IyTEM ITOJIYYCHUs] MOJICKYJIBI HA OCHOBE aH-
TUTEIA, IMEIOIIEro 0oJiee BRICOKYIO BaJICHTHOCTH (T.€. OoJiee IBYX CANTOB CBS3BIBAHMUS) B OTHOIICHUH OJHOTO H
TOTO € YIHUTOIA W/MIIN aHTUTEHA.

Jlst Toro 9ToOBI 00eCTIeYnTh MOJICKYJIBI, 00Jaaaromue OOMbIIME (PYHKIIMOHATBHBIMU BO3MOXKHOCTSIMH,
4eM TPUPOJHBIE aHTHUTENA, OBLT pa3paboTaH MIMPOKUH CIIEKTp GOPMATOB PEKOMOMHAHTHBIX OHUCTIEITUPUICCKUX
aatuten (cM., Hanpumep, PCT myGmukammun WO 2008/003116, WO 2009/132876, WO 2008/003103, WO
2007/146968, WO 2009/018386, WO 2012/009544, WO 2013/070565), B GONBIIUHCTBE U3 KOTOPHIX HCITOJIb-
3YIOT JMHKEPHBIE MENTHIBI, YTOOBI THOPHUAN30BATh JONOTHUTEIBHBIA SMTUTONCBA3BIBAIONINN (PparMeHT (HampH-
mep, scFv, VL, VH u T.11.) ¢ nin B npeaenax nenTpanbHoit yactu anturena (IgA, IgD, IgE, IgG wmm IgM) nnu
THOPHIU30BAaTh HECKOIBKO (hParMEHTOB, CBS3BIBAIOLINX JMUTOI (Hampumep, aBa ¢parmenrta Fab wiu scFv). B
ANBTCPHATHBHEIX (JOPMATaX HCIONB3YIOT JIMHKEPHBIC MEITUIBI U THOPUAN3AIUU (parMeHTa, CBS3BIBAIOIICTO
smuron (Hanpumep, scFv, VL, VH u 1.1.), ¢ momeHOM numepu3armu, TakuM kak qomeH CH2-CH3, wim anmbrep-
HatuBHEIME Tonmentunamu (WO 2005/070966, WO 2006/107786A WO 2006/107617A, WO 2007/046893).
Kak mpaBuio, ynoMsHyThIE TOAXOABI BKIIOYAIOT KOMIPOMHCCHBIE BapHAHTHI M MpHEMIIEMble BapuaHTH. Ha-
npumep, B PCT nyonmukamusx WO 2013/174873, WO 2011/133886 1 WO 2010/136172 packpbITO, 9YTO UCIIOIb-
30BaHHE JIMHKEPOB MOXKET BBI3BATh MPOOJIEMBI B TEPAIEBTUICCKUX YCIOBUAX, W OMUCAHO TPUCTIENH(PUIHOE aH-
TUTENo, B KoTopoM nomensl CL u CH1 mepeaBuHYTH ¢ X COOTBETCTBYIOUINX IPUPOJHBIX TOJI0KEHUH, a TaKXKe
nomenbl VL u VH 6p1mu quBepcndunmposansl (WO 2008/027236, WO 2010/108127), aToOb1 ipuIaTh UM CIIO-
COOHOCTH CBSI3BIBATHCA OoJiee 4eM ¢ OTHUM aHTUTeHOM. COOTBETCTBEHHO, B MOJIEKYJIaX, PACKPHITHIX B yKa3aH-
HBIX JIOKYMCHTAaX, CIICHU(UIHOCTH CBA3BIBAHHUS H3MCHEHA B TOJIB3y CIIOCOOHOCTHU CBSA3BIBATHCS C JOMOJTHHUTEb-
HbIMH BuaMu aHTHreHoB. B PCT nyOmukammsax WO 2013/163427 u WO 2013/119903 packpsITel Moguduka-
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un qoMeHa CH2 amst BKITFOUEHHS aJyIyKTa THOPUIHOTO OCNKa, COACPIKAIIEro CBA3BIBAIOIIUN TOMEH. B moky-
MEHTE OTMEYeHO, 4To AoMeH CH2, BEepOsSTHO, WTpaCT JUIIF MUHHMATBHYIO POJIb B Ka4ecTBE MOCPETHUKA (-
dexroproit pyaknuu. B PCT myonukammsx WO 2010/028797, W02010028796 1 WO 2010/028795 packpbITh
PEKOMOMHAHTHBIE aHTHTENa, 00JacTH Fc KOTOpHIX OBLTM 3aMEHEHBI NOTOJHUTENbHBIMH noMeHamMu VL m VH
TaK, 4TOOBI MOJYYHWTh TPEXBaJIEHTHBIE CBs3bIBaromue Mosiekyiabl. B PCT myGmukarmusix WO 2003/025018 u
W02003012069 packpsIThl peKOMOMHAHTHBIC IHATENa, OTHEIbHBIE TSN KOTOPBIX coiepkaT momeHsl scFv. B
PCT nyo6mukammmun WO 2013/006544 packpbIThl TIOJUBAJICHTHBIE MOJIEKYJBI Fab, KOTOpbIE CHHTE3HPYIOT Kak
OIIHY TOJHIENTHIHYIO IEeTb W 3aTeM MOABEPraloT MPOTEONIH3y C 00pa30BaHHWEM TeTEPOIUMEPHBIX CTPYKTYD.
COOTBETCTBEHHO, B MOJICKYJIaX, PACKPBITHIX B YKa3aHHBIX JOKYMEHTaX, BCE WM HEKOTOPHIC (PYHKI[HOHAIBHBIC
BO3MOKHOCTH BBICTYIATh MOCPETHUKAMH 3(PGEKTOPHON (PYHKIIMH H3MEHEHBI B TMOJB3Y CIIOCOOHOCTH CBS3BI-
BaThCsI C JIOTIONIHUTECNHHBIMU BuaaMu aHTHreHoB. B PCT myOmukammsax 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 packpbIThl criocoOBI T0OABICHUS J0-
TOJTHUTENBHBIX CBS3BIBAIOIIMX JOMCHOB IIH (DYHKIIMOHAIBHBIX TPYII K aHTUTENIY WIM 4YacTH aHTUTeNa (Ha-
puMep, T00aBJICHNE TUaTeNa K JISTKOW IeTH aHTUTeNa YWIH JoOaBJIeHHEe JOTIOTHATEIRHBIX foMeHoB VL u VH k
JIETKAM H TSDKEJIBIM LIEIISIM aHTHUTeNa, WK T00aBIeHNE TeTepOJIOTHYHOT0 THOPHUAHOTO Oelka, WiIH CBSA3BIBAHHE
HecKoJIbKHX nqoMeHoB Fab apyr ¢ apyrom). COOTBETCTBEHHO, B MOJIEKYJIaX, PACKPHITHIX B YKa3aHHBIX JOKYMEH-
TaX, HATWBHAS CTPYKTYypa aHTHUTEN U3MEHEHA B ITOJIb3Y CIIOCOOHOCTH CBA3BIBATHCS C JOMOTHUTEIHHBIMHA BHIAMH
AHTHUT'CHOB.

B nmanHO# 00:1aCTH TEXHUKH TaKKe YIIOMSIHYTa BO3MOXKHOCTH ITOJTyYSHHS JHATEN, KOTOPhIE OTIAMYAIOTCS OT
YKa3aHHBIX MPUPOIHBIX aHTUTEN CBOCH CITOCOOHOCTHIO CBSI3BIBATHCS C JBYMs WM OOJiee pa3IMYHBIMHU BHIAMH
SMUTONOB (T.€. MPOSBISIOT OMCHCIMMUIHOCTh WA TOJIHCICIU(PUIHOCTh B JOMOJHCHUE K OWBAJICHTHOM WM
MOJMBAJICHTHOU (hopMe) (CM., HaTIpUMeD,

Holliger et al. (1993) « Diabodies’: Small Bivalent And Bispecific Antibody
Fragmentsy, Proc. Natl. Acad. Sci. (U.S.A.) 90:6444-6448; US 2004/0058400 (Hollinger et al.);
US 2004/0220388/WO 02/02781 (Mertens et al.); Alt et al. (1999) FEBS Lett. 454(1-2):90-94;
Lu, D. et al. (2005) «4 Fully Human Recombinant IgG-Like Bispecific Antibody To Both The
Epidermal Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For
Enhanced Antitumor Activityy, J. Biol. Chem. 280(20):19665-19672; WO 02/02781 (Mertens et
al.); Olafsen, T. ef al. (2004) «Covalent Disulfide-Linked Anti-CI.A Diabody Allows Site-Specific
Conjugation And Radiolabeling For Tumor Targeting Applicationsy, Protein Eng. Des. Sel.
17(1):21-27;, Wu, A. et al. (2001) «Multimerization Of A Chimeric Anti-CD20 Single Chain Fv-
Fv 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 Domain», Abstract 3P-683, J. Biochem.
76(8):992; Takemura, S. ef al. (2000) «Construction Of A Diabody (Small Recombinant
Bispecific Antibody) Using A Refolding System», Protein Eng. 13(8):583-588; Baeuetle, P.A. ef
al. (2009) «Bispecific 1-Cell Engaging Antibodies For Cancer Therapy», Cancer Res.
69(12):4941-4944).

JuzaiiH nuaTen OCHOBAaH Ha MOJYyYEHUH MPOU3BOJHOIO AHTUTENA, M3BECTHOTO KaK OJHOLIETIOUYEYHBIH
(parmenT BapuadenbHBIX ToMeHOB (scFv). [oaxomsiue MONEKyIBI TIONYYAIOT IyTEM CBSA3BIBAHUS BapuaOeib-
HBIX JOMCHOB JICTKOHM ICNH W/WJIM TSDKEIIOHW IIETH C HMCIIOJIB30BAHUEM KOPOTKOTO COCIUHSIOIICTO IMenThuia. B
pabote Bird et al. (1988) ("Single-Chain Antigen-Binding Proteins", Science 242:423-426) onucan mpumMep co-
SIVHSIONINX MENTHI0B, KOTOPhIe 00Pa3yl0T MOCTHK JITMHON MPUOIU3UTENBHO 3,5 HM MEXAy KapOOKCH-KOHIIOM
OJTHOTO BapHaOEeIHHOTO JOMEHAa W aMHHO-KOHIIOM JAPYToro BapHaOeIhHOTO JOMEHa. B pa3paboTaHBI M HC-
MOJIb30BaHbl JTUHKEPHI, MMeromue aApyrue nocienoBatenbHocTr (Bird et al. (1988) "Single-Chain Antigen-
Binding Proteins", Science 242:423-426). B cBoro odepenp, JMHKEPHI MOTYT OBITH MOIU(DHUIIMPOBAHBI IS TIPH-
JAHWUSA VM JOTIONHUTENBHBIX (YHKINH, TAKUX KaK MIPUKPEIUICHIE JIEKAPCTBEHHBIX TPEnapaToB WM IPUKpPEIIe-
HHUE K TBEPIBIM TOJUT0KKaM. OTHOIICIIOYCYHBIC BAPHAHTHI MOTYT OBITh TOJTYYCHBI PEKOMOMHAHTHBIMU WU CHH-
TEeTHYCCKUMHU criocobamu. st moimydeHus: scFv cHHTeTHYeCKHM CITOCOOOM MOXKET OBITh HCITONB30BaH aBTOMA-
TU3UPOBAHHEIN cuHTE3aTop. [ momydyeHus scFv pekOMOMHAHTHBIME CITOCOOAMU MOAXOJAINAS TIA3MUIa, CO-
JiepKamas MOJMHHYKIICOTHA, KOTOPBIA KomupyeT scFv, MoxeT OBbITh BBEJCHA B MOIXOMASIIYIO KIICTKY-XO3s5UHA,
HanpuUMep, SYKapUOTUUECKYIO KIETKY, HapuMep, KIETKU APOXOKEH, pacTeHHM, HACEKOMBIX WM MIIEKOIUTAIO-
IIMX, WU IPOKAPUOTHUCCKYIO KIETKY, TaKylo Kak kieTka E. coli. [lonuHyKIeoTHIBI, KOTOPBIC KOAUPYIOT TPE-
CTaBIsIOMKe HHTepec SCFv, MOTyT OBITh MOJTYYEHBI C TOMOIIBIO CTAHAAPTHRIX MAHUITYJIALNH, TAKUX KaK JITH-
poBaHue ONMUHYKICOTHAOB. [Tomydennsiii scFv MokeT OBITH BBIICTICH C HCIOIB30BAHUEM CTAHIAPTHBIX CIIOCO-

0O0B OYHMCTKH OelKa, U3BECTHHIX B TAHHOW 00JIacTH TeXHUKH. O0ecTieueHne HEMOHOCTICTIU(UIHBIX THATEIT TTPE]I-
CTaBIISCT 3HAYUTEIILHOE MPEHMYIIECTBO IO CPAaBHCHHIO C AHTHTEJIAMH, BKJIIOYAs, HO HE OIPAHMYUBASCH HUMH,
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CIIOCOOHOCTH KOJIMTUPOBATh U KOJOKAJIM30BaTh KJIETKH, KOTOPBIE SKCIPECCUPYIOT pa3nnudHble snurornsl. Coot-
BETCTBEHHO, Oucrenu(uIecKre auareia UMEIOT IIMPOKOe NPUMEHEHUE, BKIIOYasi Teparnno 1 UMMYHOIUArHO-
CTUKY. bucnenuduanocTs obecnednBaeT OOJBITYI0 THOKOCTh B pa3pabOTKe M MOTUPUKALNN TUATEN I pas-
JMYHBIX BapHAHTOB MPUMEHEHHS, 0OECIIeYrBas MOBHIICHHYIO aBUIHOCTh B OTHOIICHWH MYJIBTUMEPHBIX aHTH-
TeHOB, CIIMBaHME PA3IMYHBIX aHTUTCHOB W HAIPABJICHHOE HAIlCIIMBAHIE Ha KOHKPETHBIE THIIBI KJIETOK, KOTOPOE
OCHOBAHO Ha MPHUCYTCTBUU 000MX aHTHI'CHOB-MHIICHEH. BeileacTBre cBoeil MOBBIIIEHHON BaJICHTHOCTH, HU3KHX
CKOPOCTEH JUCCOIMAMHA B OBICTPOTO KJIMPEHCA M3 CUCTEMBI KpOBOOOpAIeHHs (IS TUATET HEOOBIIIOro pas3-
Mepa okoyo win MeHee ~50 k/la), MONEKy Bl qMaTel, U3BECTHBIC B TAHHON OOJIACTH TEXHHKH, TAKXKe HAILIN
ocoboe npuMeHeHne B 00nacTy Bu3yanu3annu onyxoneit (Fitzgerald et al. (1997) "Improved Tumour Targeting
By Disulphide Stabilized Diabodies Expressed In Pichia pastoris", Protein Eng. 10:1221). bucnenudnanocts
JMaTel JIerjia B OCHOBY MX IPUMEHCHHS JIJIsl KOJMUTUPOBAHUS PA3UYHBIX KICTOK, HATIPUMED, CIIMBKH IUTOTOK-
cryeckux T-KIIeTOK ¢ ormyxoneBbIMH kileTkamu (Staerz et al. (1985) "Hybrid Antibodies Can Target Sites For
Attack By T Cells", Nature 314:628-631, u Holliger et al. (1996) "Specific Killing Of Lymphoma Cells By Cy-
totoxic T-Cells Mediated By A Bispecific Diabody", Protein Eng. 9:299-305; Marvin et al. (2005) "Recombinant
Approaches To IgG-Like Bispecific Antibodies", Acta Pharmacol. Sin. 26:649-658). B npyrom Bapuanre, win
JIOTIONTHUTENBHO, Oncnennduyeckne quarena MOTyT OBITh MCIOJB30BAHBI ISl KOTUTHPOBAHUS PEIENTOPOB Ha
MOBEPXHOCTH Pa3IMYHBIX KJICTOK MM Ha OXHOM KieTke. KomurupoBanue pa3nuIHbIX KISTOK W/WIH PEHENTOPOB
MOJKHO MTPUMEHSATH TSI MOAYJIIINHN 3P HEKTOPHBIX (HYHKIHHA W/WIH ITepeJadl CUTHAIOB C y4acTHEM MMMYHHBIX
kieTok. [lomucnenuduanbie MOJIEKYIIBI (HapuUMep, OucterduaecKkre auaTena), CoepKallie CaiThl CBI3bIBa-
HUS STUTOIIOB, MOTYT OBITH HAIIPaBJICHBI HA MTOBEPXHOCTHYIO ACTEPMUHAHTY JII000H MMMYHHOH KJIETKH, TaKylO
kak B7-H3 (CD276), B7-H4 (VTCN1), BTLA (CD272), CD3, CDS8, CD16, CD27, CD32, CD40, CD40L,
CD47, CD64, CD70 (CD27L), CD80 (B7-1), CD86 (B7-2), CD94 (KLRDI1), CD137 (4-1BB), CD137L (4-
1BBL), CD226, CTLA-4 (CD152), ranextun-9, GITR, GITRL, HHLA2, ICOS (CD278), ICOSL (CD275), pe-
nenTop aktuBauuu kiaetok-kmwuiepos (KIR), LAG-3 (CD223), LIGHT (TNFSF14, CD258), I'KI'C knacca I nin
II, NKG2a, NKG2d, 0X40 (CD134), OX40L (CD134L), PD1H, PD-1 (CD279), PD-L1 (B7-H1, CD274), PD-
L2 (B7-CD, CD273), PVR (NECL5, CD155), SIRPa, TCR, TIGIT, TIM-3 (HAVCR2), n/unu VISTA (PD-1H),
KOTOpBIE dKCIpeccupyroTcs Ha T-muMbonunTax, IpUpOdHbIX KieTkax-kieTkax (NK), aHTUreHIpe3eHTHPYIOMIIX
KJIETKaX TN IPYTHX MOHOHYKJICAPHBIX KJIETKaX. B 9acTHOCTH, CaifThI CBA3BIBAHHS SIIUTOIOB, HAIIPABJICHHBIE HA
penenTop KIeTOYHOH MOBEPXHOCTH (WMJIM €ro JIMTaHd), KOTOPHI YYacTBYET B PETYIMPOBAHUHM KOHTPOIIBHON
TOYKHA HMMYHHOT'O OTBETa, MOYXHO MPUMEHSITh U TTOIyYeHHUs OncnennnIecKux WIN NOJHCTICIIU(PIIHBIX CBSI-
3BIBAIOMIAX MOJIEKYJ, KOTOPHIE BEICTYIIAIOT AaHTAaTOHUCTAMHU WX OJOKHPYIOT HHTHOMPYIOUIYIO Iepeady CUTHa-
JIOB MOJICKYJIaMH KOHTPOJIbHOW TOYKM UMMYHHOTO OTBETa M TEM CaMbIM CTUMYJIHPYIOT, aKTUBUPYIOT WIIN YCH-
JMBAIOT UMMYHHBIC OTBETHI y CYOBeKTa. MOJIEKYIIBI, YIaCTBYIOUINE B PETYTUPOBAHUN UMMYHHBIX KOHTPOJIBHBIX
TOYEK, BKJIIOYAIOT, HO He orpanunumBatotcs umu, B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70, CDS80,
CD86, CD9%4, CD137, CD137L, CD226, CTLA-4, ranextun-9, GITR, GITRL, HHLA2, ICOS, ICOSL, KIR,
LAG-3, LIGHT, I'KI'C knacca I win 11, NKG2a, NKG2d, OX40, OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR,
SIRPa, TCR, TIGIT, TIM-3 w/umu VISTA.

OmHako BBHIIIEYNOMSHYTHIE IPEHUMYIIECTBA CONPSIKCHBI CO 3HAYUTEIBHBIMHU 3aTpataMu. [l oOpazoBaHus
yKa3aHHBIX HEMOHOCTICITU(UYHBIX AUaTeNl HeoOXoauMa yCIemrHas cOopKka AByX WiH Oojiee OTACIBHBIX U pa3-
JUYHBIX TTOJIMIIECTITHAOB (T.€. YKa3aHHBIH Tpoliecc o0pa3oBaHus TpeOyeT, 4ToObl amarena ObUIM 0Opa30BaHBI
MyTeM TeTePOANMEPHU3ALNHN PA3INIHBIX TUIIOB MONHUICOTHAHBIX IeTeif). OTOT (HaKT OTINYAETCS OT CUTYaIlUH C
MOHOCTICITU(MIHBIMU AWATENIaMH, KOTOPBIE 00pa3yIOTCs ITyTeM TOMOAWMEPH3AIlNN HACHTUIHBIX MTOJUIICTITH/I-
HBIX Hernel. [TockosbKy 1Mo MeHbIeH Mepe ABa Pa3IMYHbIX MOJIHNENTH/IA (T.€. IBE MOJHUIEITHAHBIC MOJICKYJIbI)
JIOJDKHBI OBITH 0OecTiedeHsl U1l 00pa30BaHKsl HEMOHOCIIEHU(DHUIHOTO AUaTeNa U IIOCKOIBKY TOMOANMEPH3aLs
TaKUX MOJIMNENTHIOB MPUBOJUT K TOJy4eHUIO HeakTUBHBIX Mojekyl (Takemura, S. et al. (2000) "Construction
Of A Diabody (Small Recombinant Bispecific Antibody) Using A Refolding System", Protein Eng. 13(8):583-
588), nomy4yeHne yka3aHHBIX MOJMIICITHAOB JIOKHO OBITH BBITIOJIHEHO TaK, YTOOBI MPEIOTBPATUTH KOBAJICHT-
HOE CBSI3BIBAHHE MEXAY IMOJMIICIITHAAMH OJHOTO M TOTO )K€ THMHa (T.e. YTOOBI MPEeNOTBPATHUTh TOMOJMMEpPH3a-
o) (Takemura, S. et al. (2000) "Construction Of A Diabody (Small Recombinant Bispecific Antibody) Using
A Refolding System", Protein Eng. 13(8):583-588). B o101 cBsI3u B TaHHO# 007aCTH TEXHUKH OBLIO TPEIONKE-
HO HEKOBAJICHTHOE COEAMHEHWE TaKWX MOJUNenTHnoB (cM., Hampumep, Olafsen et al. (2004) "Covalent Disul-
fide-Linked Anti-CEA Diabody Allows Site-Specific Conjugation And Radiolabeling For Tumor Targeting Ap-
plications", Prot. Engr. Des. Sel. 17:21-27; Asano et al. (2004) "A Diabody For Cancer Immunotherapy And Its
Functional Enhancement By Fusion Of Human Fc Domain", Abstract 3P-683, J. Biochem. 76(8):992; Takemura,
S. et al. (2000) "Construction Of A Diabody (Small Recombinant Bispecific Antibody) Using A Refolding Sys-
tem", Protein Eng. 13(8):583-588; Lu, D. et al. (2005) "A Fully Human Recombinant IgG-Like Bispecific Anti-
body To Both The Epidermal Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For En-
hanced Antitumor Activity", J. Biol. Chem. 280(20): 19665-19672).

OpHako B JaHHOH 00JIaCTH TEXHUKH YCTaHOBJICHO, YTO OHclenu(puyecKre auareia, COCTOSIINE U3 HEKO-
BaJICHTHO CBSI3aHHBIX IOJMIICHITH/IOB, SBJISAIOTCA HECTAOMIBHBIMH U JICTKO JTUCCOIMHUPYIOT Ha HE()YHKIIMOHAIb-
HbIE MOHOMEPHI (cM., Hampumep, Lu, D. et al. (2005) "A Fully Human Recombinant IgG-Like Bispecific Anti-
body To Both The Epidermal Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For En-
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hanced Antitumor Activity", J. Biol. Chem. 280(20): 19665-19672).

B cBete 3T0i1 pob1eMbl B JaHHOI 0071aCTH TEXHUKH YAAIOCh pa3paboTaTh CTaOMIbHBIC, KOBAIEHTHO CBS-
3aHHBIC TeTEpOAMMEPHbIE HEMOHOCTe(UIHbIe auaTena, Ha3zBaHHble auatena DART™ (Dual Affinity Re-
Targeting Reagents (mepeHanpapisioniie peareHTsl ¢ ABOWHON apHUHHOCTHIO)); CM., HAIpUMEp, MyOIHKALIUH
nateHToB CIIIA Ne 2013-0295121; 2010-0174053 u 2009-0060910; mybnukanuu eBponeickux mateHToB EP
2714079; EP 2601216; EP 2376109; EP 2158221; u PCT myb6mukanmu 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 (DARTSs) 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 T-Cell Directed Dual-Affinity Re-Targeting (DART™) Platform", Blood pii: blood-2014-05-
575704; Chichili, G.R. et al. (2015) "A CD3xCD123 Bispecific DART For Redirecting Host T Cells To Mye-
logenous 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 Lymphoma", Blood 117(17):4542-4551; Veri, M.C. et al. (2010) "Therapeutic Control
Of B Cell Activation Via Recruitment Of Fcgamma Receptor 1Ib (CD32B) Inhibitory Function With A Novel
Bispecific Antibody Scaffold", Arthritis Rheum. 62(7): 1933-1943; Johnson, S. et al. (2010) "Effector Cell Re-
cruitment 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). Vka3aHHbIc AMaTella COIEpKaT IBa WK Oojiee KOBa-
JICHTHO CBSI3aHHBIX MOJHIICNITHIOB W BKIIOYAIOT MOIU(HUKAIIIO OJHOTO WK OoJiee OCTATKOB IHCTEHHA B KaX-
IO W3 HMCIIONB3YEeMBIX MOJHUIENITHAHBIX MOJEKYJ, YTO MO3BOJMSET (GOPMHUPOBATH AUCYIb(UAHBIE CBI3H M TEM
CaMBIM KOBAJICHTHO CBSI3BIBATH JBE MOJIHMIENTHIHBIE Ilend. Hampumep, ObUT0 IOKa3aHOo, 4TO T0OABIEHHE OCTAT-
ka 1ucTenHa kK C-KOHIly yKa3aHHBIX KOHCTPYKIHH oOecrieumBaeT oOpa3zoBaHUE TUCYIbGOUIHONW CBSA3H MEXIY
TOJIUIICTITHIHBIMHI LETISIMH, CTAOUIN3UPYs MOTYICHHBIA reTepoauMep 0e3 OTPUIATENbHOTO BIUSAHUS HA Xapak-
TEPUCTHUKH CBA3BIBAHHS IBYXBAJICHTHON MOJICKYJIBI.

Kaxnplit u3 n1ByX nmoimnenTtuoB npocreimero oucnenuduueckoro nuarena DART cocrout n3 Tpex no-
MeHOB. [lepBbIii monumenTua conepkuT (B HanpasieHHH oT N-koHIa K C-koHIy): (i) HepBBIil JOMEH, KOTOPBIH
COJIEPIKHUT CBS3BIBAIOIIYIO 00J1aCTh M3 BapHaOeIbHOTO JOMEHa JIETKOW IeTn epBoro nMmyHornooymuHa (VL1),
(i1) BTOpO¥ TOMEH, KOTOPBIH COJEPIKUT CBS3BIBAIOLIYIO 00JIACTh U3 BapHabeNbHOTO JOMEHa TSKEJION IeNn BTO-
poro mmmyHornooynuHa (VH2), u (iil) TpeTuil ToOMeH, KOTOPBIA COMEPKHUT OCTATOK UCTCHHA (FIH COJACpIKa-
MW IIMCTENH J0OMEH), U JIOMEH, CIIOCOOCTBYIOIINI 00pa30BaHUIO TeTepOJUMEPa, KOTOPBIH CIYXKUT JJIsl CTUMY-
JIMPOBAHUS TETEPOAUMEPHU3ALUHI CO BTOPHIM IOJUIETITUAOM JHaTeNNa U U KOBAaJCHTHON CBS3M IEPBOTO U BTO-
POTO MOJMIIENITHIOB AUaTeNa APYT ¢ ApyroM. Bropoit momumnentuy cogepxut (B HarpaBieHnH oT N-koHIa k C-
KOHITY): (1) TIepBbIii JOMEH, KOTOPBIH COAEPIKHUT CBSA3BIBAIONIYIO 00JaCTh U3 BapraOeIbHOTO JOMEHA JIETKOU Iie-
1 BTOpOTOo MMMyHoTI00ynuHa (VL2), (i) BTOpol JOMEH, KOTOPBIA CONEPKUT CBSA3BIBAIONIYIO 00JIaCTh U3 Ba-
prabenpHOTO JOMEHa TSDKENOH Ienu repBoro ummyHornooymmaa (VHI1), u (iii) TpeTtuii moMeH, KOTOpPBIH co-
JIEPKUT OCTATOK ITUCTEeNHA (WIIN COAEPIKaINK IFICTENH JOMEH), ¥ KOMIUIEMEHTAPHBIN TOMEH, CITIOCOOCTBYIOIITHI
00pa30BaHMIO TeTEpPOAUMEPA, KOTOPHIH OOBEAMHICTCS C JOMEHOM, CTUMYJIUPYIONIMM 00pa3oBaHUE IeTepojau-
Mepa, MepBOH MOJMIEIITUAHON HENH, YTOObl CTUMYJIMPOBATh T€TEPOANMEPH3ALNIO C TIEPBOI IOJIUIIENTHIHON
nenblo. OCTaTOK MUCTEHHA (WIIM COAEpIKalINi UCTEHH IOMEH) TPEThEro IOMEHa BTOPOH MOJIHUIIETITUAHON IIeTTH
CTUMYJIHpYeT 00pa3oBaHue KOBAICHTHOM CBSI3M MEX/y BTOPOH IOJIMIIENTHIHONW LENbIO U MEPBOH MOJIHIETITHI-
HOM LIeTIBI0 uaresia. YKa3aHHbIE MOJIEKYJIBI SIBISIOTCS CTaOMIIBHBIMH, 3 (QEKTUBHBIMU M 00JIaIal0T CIIOCOOHO-
CTBHIO OHOBPEMEHHO CBS3BIBATHCS C IBYMS WM Oosee aHTHreHaMu. COTJIaCHO OJHOMY BapHaHTy peaH3alii
HACTOSIIETO M300pETeHUsI TPEThbH IOMEHBI IIEPBOIO M BTOPOTO ITOJUIENTHAOB COACP)KAT OCTATOK IMCTEHHA,
KOTOPBII CIYKUT IS CBSI3BIBAHUS ITOJIMIIEITHIOB OCPEACTBOM AUCYIbGHUIHON cBs3u. Ha ¢ur. 1 mpencrasnena
cXeMa yKa3aHHOTO JHaTesa, B KOTOPOM JUII 00pa30BaHMS KOBAJICHTHOH CBS3M HCIIOJIB3YIOTCSA TOMEHBI, CIIOCO0-
CTByIoIIEe 00pa30BaHUIO TeTepoauMepa, coaepxkamue E-crimpans/K-crupans, u cogepikammii IUCTeHH JTMHKEP.
Kaxk mokazano Ha ¢ur. 2 u ¢ur. 3A-3C, oquH wim 00a MOJHIIETITHAA MOTYT JOTOJHUTEIBHO COEPKATh MOCIe-
noBarenbHOCTh qoMeHa CH2-CH3 Tak, 4to coequHEHHE ABYX MOJMIICHITHIOB AMaTena oOpa3yer obmacts Fe,
KOTOpasi CIOCOOHA CBSA3BIBATHCS ¢ perentopoM Fc kireTok (Takux Kak B-mMM(OLUTEL, AEHAPHUTHBIC KIIETKH,
NPUPOJHbIE KIETKU-KWIIEPHI, Makpodaru, HeHTpouibl, 203MHOPHIBI, 6a30QuIIBl U TyuHbIe KiIeTkn). Kak 6o-
Jiee mMoApoOHO omucaHo Huke, JoMeHbl CH2 w/mmm CH3 yka3aHHBIX MOJUMNCTITUAHBIX Ieeld He 00sS3aTebHO
JIOJDKHBI IMETh MJCHTHYHBIE TIOCIIEI0BATEIBHOCTH, W MPEAIIOYTHTEIILHO MO(UIIMPOBaHbI, YTOOBI CO/eiicTBO-
BaTh COCIMHEHUIO JIBYX MOJIMIENTHIHBIX IIETeH.

Bruto ommcano MHOXKECTBO BapHaHTOB yKa3aHHBIX MOJIEKYJ (CM, Hanmpumep, myonukanun nareHToB CIIIA
Ne 2015/0175697; 2014/0255407; 2014/0099318, 2013/0295121, 2010/0174053 u 2009/0060910; mybmukarim
eBporetickux marentoB EP 2714079 EP 2601216, EP 2376109, EP 2158221; u PCT mnybnukammu WO
2012/162068, WO 2012/018687, WO 2010/080538). Ykazaunsie quarena DART™, conepxaniue obnacts Fe,
MOTYT COZepKaTh JABE Maphl MOJIHUIIENTHAHBIX 1enell. [lepBas monunenTraHas enb COACPKUT (B HATIPaBICHUN
oT N-koHma k C-xoHity): (i) mepBbId JOMEH, KOTOPBI COMEPIKHUT CBS3BIBAIONIYIO O0JIACTh M3 BapHabeIIbHOTO
JIOMEHA JIETKO# 1ienu nepBoro ummyHornoOymmaa (VL1), (ii) BTOpol TOMeH, KOTOPBIA COACPKHUT CBS3BIBAIO-
Iyro 00JacTh M3 BapuabeNbHOTO JOMEHa TSDKENOH Lemnu BToporo mmmyHoriooymuna (VH2), (iii) Tperuii no-
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MEH, KOTOPBIA CONEPKUT OCTATOK IUCTEHMHA (WK COACPKAIMU IIUCTCHH JJOMEH) U CTUMYJIHPYET TeTePOIUME-
PHU3aIMI0 CO BTOPHIM TOJHIICOTHIOM TUaTela W 00pa30BaHHE KOBAJICHTHOW CBS3H MEXAY MEPBHIM M BTOPBIM
nmoJiMTienTUaaMu auarena, u (iv) nomed CH2-CH3. Bropoii monumenTtr coaepKuT (B HampaBiIeHUH OT N-KOHIIA
k C-koHIry): (i) mepBbIi TOMEH, KOTOPBIH CONEPIKHUT CBI3BIBAIONIYIO 00JIACTh M3 BapuUabeIbLHOTO JTOMEHA JIETKOH
1enu BToporo uMmyHornoOymuHa (VL2), (ii) BTopoll TOMeH, KOTOPBIA COINEPIKUT CBS3BIBAIONIYIO 00IacTh U3
BaprabeIbLHOTO JOMEHA TOKENIOoH menu nepBoro uMmmyHoriaooynuHa (VHI), u (iii) TpeTtuii moMeH, KOTOPBIHA cO-
JIEP’KUAT OCTATOK MUCTEWHA (MM CONEPI KAl IIUCTENH TOMEH), M IOMEH, CIIOCOOCTBYIONTHI 00pa30BaHHUIO Te-
TepoAUMEpPA, KOTOPBIN CTUMYJIHPYET reTepOIMMEpPHU3AIMIO C TIEPBOM MOJMIIENTHAHON 1IeTbio. B naHHOM ciydae
JIBa TIEPBBIX TIOJIMIENTHIA COCIUHSIOTCS APYT ¢ ApyroMm c obpasoBanuem obiactu Fc. Ha ¢ur. 3A-3C npen-
CTaBJICHBI CXEMBI TPEX BAapPHUAHTOB YKa3aHHBIX TUATEN, B KOTOPHIX UCIIOJB3YIOTCS Pa3HbIC JTOMEHBI, CIIOCOOCT-
ByIomIre obpaszoBaHuio rerepoaumepa. Jpyrue nuatena DART™, coxeprxkamme obnacte Fe, MOTyT comepkaTth
TPH TOJTUNENTUIHBIC 1end. [1epBplii momunenTHa ykasanabix muatel DART™ conepxut Tpu pomena: (i) mo-
MeH, conepxkamuii VL1, (ii) momeH, conepxanmii VH2, u (iii) qoMeH, coaepkammuii nocienosatensHocth CH2-
CH3. Bropoit nonunentus ykazanHeix nuaten DART™ conmepkut: (i) momeH, comepkammii VL2, (ii) qoMeH,
conepkamii VH1, u (iil) 1OMEH, KOTOpPBI CTHUMYJIHMPYET TeTepOoIUMEpH3aIIoO 1 00pa3oBaHNe KOBAaJCHTHOH
CBSI3M C TICPBOH MOJNMITETITUAHON IeTbI0 muatena. TpeTuit moymmentua ykazanueix auatead DART™ conmepskut
nocnenoBareiabHocTs CH2-CH3. CooTBeTCTBEHHO, MepBasi U BTOpasi MOJIUIENTUIHbIE NN YKa3aHHbIX JUaTel
DART™ cBs3pIBatOTCS ¢ 00pa3oBaHneM caiita cBsi3biBaHus VL1/VHI, KoTOpsIi cIocoOeH CBA3BIBATHCS C JIIH-
TOTIOM, a TaKke caiita cBs3biBanus VL2/VH2, xoTophlil criocoOeH CBI3BIBATHCS CO BTOPBIM 3MUTONMOM. Takue
bonee crnoxxubie MosieKylel DART Takke cofepikaT IUCTCHHCOIEPIKAIIUE JOMEHBI, KOTOPBIC YUYACTBYIOT B 00-
Pa30BaHUU KOBAJCHTHO CBSA3aHHOTO KoMmIiUiekca. COOTBETCTBEHHO, MEPBBIH M BTOPOH MMOJUICITUABI CBS3aHEI
JIPYT C APYTOM HOCPEACTBOM AUCYIH(PHUIHON CBA3H MEXIY OCTaTKaMH IHUCTEHHA B UX COOTBETCTBYIOIINX TPETh-
ux gomeHax. [IpuMedarenbHO, 9TO IepBast U TPEThs MONUTETITHAHbIC IS COSTUHIIOTCS IPYT C APYTOM ¢ 00pa-
30BaHMeM oOsiactu Fc, koTopas cTaOWiInM3upyeTcs MocpecTBOM aucynbdumHoit ceszu. Ha ¢ur. 4A-4B npen-
CTaBJICHBI CXEMBI YKa3aHHBIX THATEN, COACPKAIIUX TPH IOJIUIETITHIHbIC IETIH.

Jpyrue nuatena DART™, coneprkamue obmacts Fc, MOTyT conepikaTh MsTh HOJUIENTHIHBIX LETeH, Ko-
TOpPBIE MOTYT COJZIEpKaTh CBSI3BIBAIONINE O0NIACTH W3 BapHaOEINbHBIX JOMEHOB JIETKOH LEMH W THKENOH IemH
BIJIOTH OT TPEX Pa3IMIHBIX UMMYHOTJIOOYaMHOB (HaseiBaembix VL1/VHI, VL2/VH2 u VL3/VH3). Hampumep,
TiepBasl MOJIMITENITHAHAS 1IeTh YKa3aHHBIX AUATeNl MOXKET conepkath: (i) momeH, comepxkammii VHI, (ii) nomeH,
conepxanuit CH1, u (iii) momen, cogepskamnmii mocnenoBareabHocTs CH2-CH3. BTopas u msitas molunenTui-
HBIE IIENTM yKa3aHHbBIX AMaTesl MOTYT cojepxarth: (1) JomeH, conepxkammid VL1, u (i) nomen, conepskamuid CL.
Tperbs monmmenTuaHas HENb yKa3aHHBIX JUATeNl MOXKET cojepikarb: (i) moMeH, coxepxanmit VHI, (i) nomes,
conepxamuit CH1, (iii) nomen, cogepxantuii mociemoparensaocts CH2-CH3, (iv) momen, conepxamuit VL2,
(v) nomen, conepsxamuit VH3, u (vi) 1oMeH, criocoOCTBYOIIMIA 00pa30BaHUIO TETEPOANMEpaA, TPUYEM JOMEHHI,
CHocoOCTBYyIOMME 0OpPa30BAHUIO TETEPOANMEPA, CTUMYIHPYIOT TUMEPHU3AINIO TPETheH IEMU C YeTBEPTOH Iie-
b10. UeTBepTHI MOTUTICTITH]] YKa3aHHBIX JUATEN MOXKET coaepkath: (1) momeH, conepxkamuii VL3, (ii) moMeH,
conepxkamuit VH2, u (iii) J0MeH, KOTOPHI CTUMYJIUPYET T'eTepOIUMEpHU3AINi0 1 00pa3oBaHUe KOBaJCHTHON
CBSI3U C TPEThEH MOJMIENTHUAHON 1IeTbI0 AuaTesia. B 1aHHOM cilydae NepBblil U TPETUH MOJUNENTHIBI COSTUHS-
IOTCS IPYT ¢ IpyroM ¢ obpasoeanuem obnactu Fc. Takue 6onee cinoxubie Monekynsl DART™ Taxoke comepikar
IIICTENHCOACPKAIINE TOMEHBI, KOTOPBIE yJacTBYIOT B 0Opa30BaHMHU KOBAJICHTHO CBSA3aHHOTO KOMIUIEKCA Tak,
YTO Ka)KJas MOJIMIENTHAHAs LENb CBS3aHa C II0 MEHbUIEH Mepe OAHOM AOINOJIHUTENBHON NOJUIENTHIHOM 1ie-
TIBIO TTOCPENICTBOM TUCYNb(HUIHOMN CBA3M C YIaCTHEM OCTATKOB IUCTEHHA. [IpenmouTHTenbHO yKa3aHHBIE TOMe-
HBI YIIOPSIIOYCHEI B HampaBieHuH oT N-koHna k C-koHiy. Ha ¢ur. 5 mpeacraBieHsl cXeMbl yKa3aHHBIX JHATEN,
COJICPKAIIUX TSATh TOJUICITHIHBIX [ICTICH.

AnbpTepHATUBHBIC KOHCTPYKIIMU U3BECTHHI B JAHHOW 00JaCTH TEXHUKH JIJISl BAPUAHTOB MIPUMCHCHUS, B KO-
TOPBIX MPEAIOYTUTECIFHON SIBIIICTCS YETHIPEXBAICHTHAS MOJICKyJa, HO 00macTs Fc He TpeOyeTcs, BKIIOUYasi, HO
HC OTPAHUYMBASCh MMU, YCTHIPECXBAJICHTHBIC TAaHIACMHBIC aHTUTENA, Takke HasbiBacMmble "TandAbs" (cM., Ha-
npumep, myonukamun nateHtoB CIIIA Ne 2005-0079170, 2007-0031436, 2010-0099853, 2011-020667 2013-
0189263; nmyOmmkanuu eBporneiickux narearoB EP 1078004, EP 2371866, EP 2361936 u EP 1293514; PCT
myomukarua WO 1999/057150, WO 2003/025018 1 WO 2013/013700), koTopble 00pa3oBaHbl ITyTEM TOMOJIN-
MEpH3aIH IBYX UACHTHYHBIX IeTIeH, KaKaas U3 KOTOPBIX coaepxut nomern VH1, VL2, VH2 u VL2.

HemaBHO ObUTH ommcaHBI TPEXBAJCHTHBIE CTPYKTYPHI, BKIIOYAONINE /IBa CBA3BIBAIOIINX JOMCEHA, Xapak-
TEPHBIX JJIS AWATEN, U OOUH JOMEH THIIa, HE XapaKTepHOTo I Auatel, U obmacts Fc (cm., Hampumep, PCT
nyonukanuio: PCT/US15/33076, o3arnasnennyto "Tpucnenuduanble cBS3bIBAIOIINE MOJEKYIBI U CIIOCOOBI HX
npuMeHeHus", noganuyro 29 mas 2015 r., u PCT/US15/33081, o3arnasnennyro "TpucnennupudHbie CBI3BIBAIO-
IIME MOJICKYJIBI, KOTOPhbIC CIEHU(UIHO CBSA3BIBAIOTCS C HECKOJIBKAMHU aHTHTCHAMHU paka M CIOCOOBI MX IPUME-
HeHus", noganHyto 29 mast 2015 r.). YKa3aHHbIE TPEeXBaJCHTHBIE MOJICKYJIBI MOTYT OBITh MCIIOJIB30BaHbI IS
MOJYYCHUS MOHOCTICITU(IYHBIX, OUCTICIIUPUISCKUX WK TpucnenupuIHbIX Modekya. Ha ¢ur. 6A-6F mpencras-
JICHBI CXEMBI YKa3aHHBIX TPEXBAJIICHTHBIX MOJICKYII, COJCPKANIMX 3 WU 4 TOIHUIICITHIHBIC IICTTH.

IV. Monekynbl, cBszpiBatonie PD-1 gemoBeka, COryiacCHO HACTOSIIEMY H300PETSHHUIO.

[IpenmournurenpHpie PD-1-cBA3bIBAIONTNE MOJIEKYIIBI COTVIACHO HACTOSIIEMY W300PETEHUIO BKIIOYAIOT aH-
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turena, nuarena, BiTE u 1.1, 1 criocoOHBI CBS3BIBATHCS ¢ HEMPEPBHIBHON MJIM MPEPHIBUCTON (HAapUMep, KOH-
(opmaronHoit) acteto (anmTonom) PD-1 genoseka (CD279). Monekynsl, cBsi3piBatomine PD-1 uenoseka, co-
TJIACHO HACTOSIIEMY HM300PETEHHIO MPEINOYTHTEIEHO TaKXKe CIIOCOOHBI CBA3BIBATHCSA ¢ MojeKynamu PD-1 ox-
HOTO WM 0oJee BHIOB, OTIMYHBIX OT YEJIOBEKa, B 4yacTHOCTU ¢ PD-1 mpumaToB (M YaCTHOCTH TaKWX BUAOB
MPUMAaTOB KakK sBaHCKHME Makakw). Tunmaaslil mosmnentun PD-1 (mocnenosarensrocts B NCBI NP_005009.2;
BKITIOYAsl CHTHAJIBHYIO TIOCTIEIOBATEIBHOCTh U3 20 OCTATKOB aMHHOKHUCIIOT (TTOKa3aHbl MO JYEPKUBAHUEM) U 268
OCTaTKOB aMHHOKHCIIOT 3peNIoTo Oenka) COAEepKUT aMUHOKHCIOTHYIO HOCIEOBATENIFHOCTD, IPHBEICHHYIO HH-
ke (SEQ ID NO: 68):
MQIPQAPWPYV VWAVLQLGWR PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA

TETCSFSNTS ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG QDCRERVTQL
PNGRDFHMSV VRARRNDSGT YLCGAISLAP KAQIKESLRA ELRVTERRAE
VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI
GARRTGQPLK EDPSAVPVFES VDYGELDFQW REKTPEPPVP CVPEQTEYAT

CornacHO HEKOTOPBIM BapHaHTaM PeaTH3allii HACTOSIIETO N300pEeTEeHHSI MOJEKYIIBI, CBs3biBatomIe PD-1
YEIIOBEKA, COTJIACHO HACTOSIIEMY H300pPETCHUIO XapaKTePU3YIOTCS JIFOOBIM (OJHUM WM OoJiee) U3 CICAYIOMNX
KPHUTEPHUEB:

(1) cnemmuduano cszpiBaeTcst ¢ PD-1 genoBeka, SHIOTEHHO YKCIPECCUPYEMBIM Ha MMOBEPXHOCTH CTUMY-
TUpoBaHHOU T-KJIETKH YeIoBeKa;

(2) crieruduano cBsi3piBaeTcs ¢ PD-1 genoBeka ¢ paBHOBeCHOH KoHCTaHTOH cBsi3biBanus (Kp) 40 HM nmun
MeHee;

(3) cnemmduano cBs3piBaeTcs ¢ PD-1 denoBeka ¢ paBHOBeCHOH KoHCTaHTOW cBs3biBaHuA (Kp) 5 HM mmm
MeHee;

(4) crienduano ces3biBactest ¢ PD-1 genoBeka co ckopocTbro mpsiMoii peaxuu (k,) 1,5x10° M mun™ wm
boitee;

(5) crienmduano cBs3bIBacTest ¢ PD-1 denoBeka co cKOpocTsio mpsiMoit peakmm (k,) 90,0x10* M mun™
uiau 0oJee;

(6) cnienuduyHoO cBsizbBaeTes ¢ PD-1 yemoBeka co ckopocTbio obpaTHoi peakuun (kg) 7x107™ mun™ wm
MeHee;

(7) cnenuduyHo cBsisbBaeTes ¢ PD-1 yenoBeka co ckopocTbio obpaTHoi peakuun (kg) 2x107™ mun™ wm
MeHee;

(8) cmermuduano ces3piBacTes ¢ PD-1 mpumata, OTIMYHOTO OT 4enoBeka (Hampumep, PD-1 sBaHcKkoi Ma-
KaKH);

(9) uarnbupyer (T.e. OIOKUpPYET WM HPENATCTBYET) CBSI3BIBAHHE/MHIMOMPYIOIIYI0 aKTUBHOCTD JIMT'aH/A
PD-1 (PD-L1/PD-L2) ¢ PD-1;

(10) ctumymupyeT IMMYHHBIA OTBET; /I

(11) oxaspIBaeT cuHeprudeckoe aeiicTerue ¢ antuTeloM K LAG-3 uenoBeka, 4To0bl CTUMYJIHPOBATh aHTH-
reHCTIeUPUIHBIN OTBET T-KIETOK.

B HacTosimeM m300peTeHnH TepMUH "aHTHTEHCTICITU(PUIHBINA OTBET T-KIETOK" OTHOCHTCS K OTBeTam T-
KJIIETKH, KOTOPBIE SABJSIOTCSA PEe3yIbTaTOM CTUMYJISAIHMK T-KIETKW aHTHTCHOM, B OTHOIICHHH KOTOPOTO CIEIH-
¢uuna T-knetka. HeorpanwmymBaromue mpuMepbl OTBETOB T-KIETOK NMPU aHTUTCHCHCHH(DUIHON CTUMYIISIIUN
BKITIOUAIOT MPOJUQEPANNI0 U BEIPAOOTKY ITUTOKHHOB (Hampumep, BeipadoTky ®HO-a, NDPH-y). Crioco6HOCTH
MOJICKYJIBI CTUMYJHPOBATh aHTUTCHCICIIM(DUIHBIN 0TBET T-KJIETOK MOXET OBITh OINpe/esieHa, HATIPUMED, C HC-
MOJB30BaHUEM KomdecTBeHHOTo uccnenoBanus MKIIK, cTuMyarpoBaHHBIX SHTEpOTOKCHHOM Tuna B Staphy-
lococcus aureus ("SEB"), onrcaHHOTO B HACTOSAIIEM JOKYMCHTE.

[IpennouTuTenpHBIC MOJICKYIIBI, CBsi3biBatonie PD-1 gemoBeka, COrNIaCHO HACTOSAIIEMY H300PETEHUIO CO-
nepxat goMenbl VH w/mmm VL MBIIMHBIX MOHOKJIOHANBHEIX aHTUTen K PD-1 uemoBexka "MAT x 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 x PD-1",
"MAT 8 x PD-1", "MAT 9 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 x PD-1" unm "MAT 15 x PD-1", u 6osiee mpenmoututesbHo conepxkart 1, 2 wiu Bce 3 CDRyy nome-
Ha VH w/wmn 1, 2 wium Bce 3 CDRy nomena VL yka3aHHBIX MOHOKIOHAJIBHBIX aHTUTEN K PD-1 uenoseka. Yka-
3aHHBIC MTPEINOYTHTENBHBIC MOJIEKYIIBI, cBa3bIBatomue PD-1 genoBeka, BkimrogatoT oucnenududeckue (WId mo-
JUCTIeU(UIHbIE) aHTHUTENa, XUMEPHBIE WIIN I'YMaHU3HPOBaHHBIE aHTUTeNa, BiTe, nuarena u T.1I., M yKa3aHHEIE
CBSI3BIBAIOIIEC MOJICKYIIBI, COJICpIKAIINe BapuaHTHI oomactei Fc.

CornacHO HACTOSIIEMY M300PETEHUIO B YACTHOCTH MPeAnoxeHbl PD-1-CBsA3bIBatONINEe MOJICKYIIBI, COICP-
skamme PD-1-cBsi3piBaromuii JOMEH, KOTOPBIE COJIEPIKaT:

(A) (1) tpu CDRy nomena VH MAT x PD-1 1;

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

(3) Tpu CDRy nomena VH MAT x PD-1 1 u tpu CDR momena VL MAT k PD-1 1;

(4) nomen VH 3 VH1 MAT k hPD-1 1;

(5) nomen VL u3 VL1 MAT x hPD-1 1;

1
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(6) nomensl VH u VL MAT k hPD-1 1;

(B) (1) Tpu CDRy nomena VH MAT 2 k PD-1;

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

(3) Tpu CDRy nomena VH MAT 2 k PD-1 u tpu CDR momena VL MAT 2 x PD-1;

(4) nomen VH 3 VH1 MAT k hPD-1 2;

(5) nomen VL u3 VL1 MAT x hPD-1 2;

(6) nomenst VH u VL MAT x hPD-1 2;

(C) (1) Tpu CDRy nomena VH MAT 3 x PD-1;

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

(3) Tpu CDRy nomena VH MAT 3 k PD-1 u tpu CDR| nomena VL MAT 3 k PD-1;

(D) (1) tpu CDRy nomena VH MAT 4 x PD-1;

(2) Tpu CDR| nomena VL MAT 4 x PD-1;

(3) Tpu CDRy nomena VH MAT 4 k PD-1 u tpu CDR| nomena VL MAT 4 k PD-1;

(E) (1) Tpu CDRy nomena VH MAT 5 x PD-1;

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

(3) Tpu CDRy nomena VH MAT 5 k PD-1 u tpu CDR momena VL MAT 5 x PD-1;

(F) (1) pu CDRy nomena VH MAT 6 k PD-1;

(2) Tpu CDRy nomena VL MAT 6 k PD-1;

(3) Tpu CDRy nomena VH MAT 6 k PD-1 u tpu CDR momena VL MAT 6 x PD-1;

(G) (1) Tpu CDRy nomena VH MAT 7 k PD-1;

(2) Tpu CDR| nomena VL MAT 7 k PD-1 wim VL2 MAT k hPD-1 7 nim VL3 MAT k hPD-1 7;

(3) Tpu CDRy nomena VH MAT 7 k PD-1 u tpu CDR| nomena VL MAT 7 x PD-1 unu VL2 MAT x hPD-
17, VL3 MAT k hPD-1 7,

(4) nomer VH u3 VH1 MAT x hPD-1 7 unim VH2 MAT k hPD-1 7;

(5) nomen VL n3 VL1 MAT k hPD-1 7 unu VL2 MAT k hPD-1 7, mnn VL3 MAT k hPD-1 7;

(6) nomenst VH u VL MAT k hPD-1 7(1.1) wmu MAT x hPD-1 7(1.2), wim MAT x hPD-1 7(1.3), nim
MAT x hPD-1 7(2.1), umu MAT x hPD-1 7(2.2), umu MAT k hPD-1 7(2.3);

(H) (1) pu CDRy; nomena VH MAT 8 k PD-1;

(2) Tpu CDRy nomena VL MAT 8 k PD-1;

(3) Tpu CDRy nomena VH MAT 8 k PD-1 u tpu CDR momena VL MAT 8 x PD-1;

(D (1) pu CDRy momena VH MAT 9 k PD-1 wimu VH2 MAT x hPD-1 9;

(2) Tpu CDR|. nomena VL MAT 9 k PD-1 wim VL2 MAT k hPD-1 9;

(3) Tpu CDRy nomena VH MAT 9 x PD-1 unmn VH2 MAT x hPD-1 9 u Tpu CDR| nomena VL MAT 9 k
PD-1 wim VL2 MAT k hPD-1 9;

(4) nomern VH u3 VH1 MAT x hPD-1 9 mniu VH2 MAT k hPD-1 9;

(5) nomen VL n3 VL1 MAT k hPD-1 9 unu VL2 MAT k hPD-1 9;

(6) nomensr VH n VL MAT k hPD-1 9(1.1) wmu MAT x hPD-1 9(1.2), umu MAT k hPD-1 9(2.1), nin
MAT x hPD-1 9(2.2);

(J) (1) tpu CDRy nomena VH MAT 10 k PD-1;

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

(3) Tpu CDRy nomena VH MAT 10 x PD-1 u 1pu CDRy nomena VL MAT 10 x PD-1;

(K) (1) tpu CDRy nomena VH MAT 11 k PD-1;

(2) Tpu CDR|. nomena VL MAT 11 x PD-1;

(3) Tpu CDRy nomena VH MAT 11 x PD-1 u pu CDR| nomena VL MAT 11 x PD-1;

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

(2) Tpu CDR|. nomena VL MAT 12 x PD-1;

(3) Tpu CDRy nomena VH MAT 12 x PD-1 u pu CDR| nomena VL MAT 12 x PD-1;

(M) (1) Tpu CDRy nomena VH MAT 13 x PD-1;

(2) Tpu CDRy nomena VL MAT 13 x PD-1;

(3) Tpu CDRy nomena VH MAT 13 x PD-1 u 1pu CDRy nomena VL MAT 13 x PD-1;

(N) (1) Tpu CDRy nomena VH MAT 14 k PD-1;

(2) Tpu CDRy nomena VL MAT 14 x PD-1;

(3) Tpu CDRy nomena VH MAT 14 x PD-1 u 1pu CDRy nomena VL MAT 14 x PD-1;

(O) (1) Tpu CDRy nomena VH MAT 15 k PD-1;

(2) Tpu CDR|. nomena VL MAT 15 x PD-1;

(3) Tpu CDRy nomena VH MAT 15 x PD-1 u pu CDR| nomena VL MAT 15 x PD-1;

(4) nomen VH u3 VH1 MAT x hPD-1 15;

(5) nomern VL u3 VL1 MAT k hPD-1 15;

(6) nomenst VH u VL MAT k hPD-1 15; unn

KOTOPBIH CBS3BIBACTCS WM KOHKYPHUPYET 3a CBSI3BIBAHUE C OJHUM U TeM Xke dnuTonoM, uto ¥ 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 x 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
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nin MAT 15 x PD-1.
A. MonokJIoHalIbHOE auTHuTeNno kK PD-1 gemoBeka 1.
1. MBIIIMHOE MOHOKJIOHAJIbHOE aHTUTENO K PD-1 yenoBeka 1.
Hwmxe npeacrabieHa aMUHOKUCIIOTHAS rtociienoBarenbHocTh fomera VH MAT k PD-1 1 (SEQ ID NO: 69)
(octatku CDRy; BeIIETICHBI TOTICPKUBAHUEM ).
DVQLQESGPG RVKPSQSLSL

HITYSGSTSY NPSLKSRIST

TCTVTGESIT
TRDTSKNHFF

NDYAWNWIRQ FPGNKLEWMG

LOLSSVTPED TATYYCARDY

GSGYPYTLDY WGQGTSVIVS S

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

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

ITpumMepHsbIil TONUHYKIEOTHA, KOTOpBIH KogupyeT nfomeH VH MAT k PD-1 1, conepxur nocnenoBaTeins-
HocTh, mpuBeAeHHyto B SEQ ID NO: 70 (mykneorunsl, koaupytomue octatku CDRy, BelgeneHsl noguepkuBa-
HUCM):

AMUHOKHUCITOTHaS nocienoBaTenbHOCTh foMeHa VL MAT kx PD-1 1 (SEQ ID NO: 74) npencraBieHa HIKe

cagatccagt
cttctcagtc
aatgattatg

gatgtgcagc
tctgtcectce
cctggaactg

gtggatgggc

tcaaaagtcg

ctgcagttga

aagagattac

cacataacct

ttcaggagtc
acctgcactg
gatccgacag

acagtggcag

gggacctggc
tcactggctt
tttccaggaa

cactagctac

cgggtgaaac
ctcaatcacc
acaaactgga

aacccatctc

aatctctatc
gttctgtgac
ggtagtggcet

actcgggaca
tcctgaggac

acccctatac

catccaagaa
acagccacat

tttggactac

ccacttcttc
attactgtgc

tggggtcaag

gtacctcagt

caccgtctcc

(octatkn CDRy BBbIIETICHBI TTOTICPKUBAHUEM ):
QIVLTQSPAL MSASPGEKVT MTCSATSIVS YVYWYQQKPG SSPQPWIYLT

SNLASGVPAR FSGSGSGTSY SLTISSMEAE DAATYYCQQEW SDNPYTEFGGG TKLEIK

tcec

CDRL1 MAT x PD-1 1 (SEQ ID NO: 76): SATSIVSYVY
CDR12 MAT k PD-1 1 (SEQ ID NO: 77): LTSNLAS
CDR13 MAT x PD-1 1 (SEQ ID NO: 78): QQWSDNPYT

IIpumepHsbIil TOAUHYKIEOTH, KOTOpPbI koaupyeT qomeH VL MAT x PD-1 1, cogepxut nocnenoBaTesns-
HOCTh, ipuBeaeHHYI0 B SEQ ID NO: 75 (mykneotunsi, kogaupytomue octatku CDR;, BBIJeNIeHbI TOAUYEPKUBA-

HUEM):

caaattgttc tcacccagtc tccagcactc atgtctgcat

gaaggtcacc
ggtaccagca

tccaacctgg

atgacctgca

gtgccaccte

aattgtaagt

ctccagggga
tacgtttact

gaagcctgga
cttctggagt

gacctcttac

cttattactg

tctctcacaa

ccagcagtgg

tcctcccccee
ccctgctecge
tcagcagcat

agtgataacc

aaccctggat
ttcagtggca
ggaggctgaa
cgtacacgtt

ttatctcaca
gtgggtctgg
gatgctgcca
€ggagggggyg

accaagctgg aaataaaa

2. 'ymaHu3amus MoHOKIOHANBEHOTO anTuTena kK PD-1, MAT k PD-1 1, yto6sr monyunts "MAT k hPD-1
"

BrimeoncanHoe MplmuHOE aHTUTENo kK PD-1 gwemoseka, MAT k PD-1 1, ObIo TyMaHM3UpPOBAaHO M JIO-
TIOJTHUTENBHO JEMMMYHH3HPOBAHO MTOCTIe HACHTU(UKAINH aHTUTCHHBIX 3MIUTOIIOB, YTOOBI MPOJIEMOHCTPHPOBATh
BO3MOKHOCTh T'yMaHHM3alMK aHTUTeNna K PD-1 gemoBeka ¢ 1efpi0 yMEHBIICHHS €r0 aHTUTEHHOCTH MIPH BBEJCHUN
YeJIOBEKY-pEMITHEHTy. B pe3ynbrare ryMaHM3aluy MOJTYYWIN OIWH TyMaHM3WpOBaHHBIN noMeH VH, obo3Ha-
YCHHBIH B HacTosmeM gokymente kak "VH1 MAT x hPD-1 1", u oqun rymanu3upoBaHHbIi fomeH VL, 0003Ha-
YyeHHBIH B HacTosimeM JokyMmeHTte kak "VL1 MAT x hPD-1 1". CooTBeTcTBEHHO, aHTHUTENIO, COAEpIXKALIee T'yMa-
HU3MPOBaHHBIE TOMEHbI VL, ciapeHHbIe ¢ r'yMaHn3upoBaHHBIM foMeHoM VH, HassiBaercst "MAT k hPD-1 1".

AMUHOKHCIOTHAs mocieaoBaTenbHOcTh foMeHa VH u3 VH1I MAT k hPD-1 1 (SEQ ID NO: 79) nmpen-
craieHa Hke (octatku CDRy BbIZeNIeHB! TOAYEPKUBAHUEM):

DVQLQESGPG LVKPSQTLSL TCTVSGFSIS NDYAWNWIRQ PPGKGLEWIG

HITYSGSTSY NPSLKSRLTI TRDTSKNQFEV LTMTNMDPVD TATYYCARDY

GSGYPYTLDY WGQGTTVTVS S
[TpumepHnslii nonuHyKIeoTHA, KOTophlit Kogupyer VH1 MAT k hPD-1 1, comepuT nocnenoBaTeIbHOCTS,
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npusenennyio B SEQ ID NO: 80 (nykineorunasl, kogupytomue octatki CDRy, BeIZ€I€HB TOAYEPKIBAHUEM ):
gacgtacagc tccaggaaag tggcccaggt ctggtgaagc catcccagac

actgagcctg

cctggaattyg
cacatcacat

acttgcaccg
gattaggcag

acagcggcte

tgagtggctt
cctcececggta

cacatcatat

ctccatctca

aagggctgga

aatcccagtc

aatgactacg

gtggatcgge
tgaagagccg

tcttaccatt
ccaacatgga

ggttctggtt

actcgcgaca
ccctgtggat

acccttatac

ctagtaagaa
actgcaacat

actcgactac

ccagtttgtt
actattgtgc
tggggacagyg

gaccgtgagc

tcc

ctgaccatga
tcgagattat

gaaccactgt

AMUHOKHCIOTHAs mocienoBaTenbHOCTh qoMeHa VL u3 VL1 MAT k hPD-1 1 (SEQ ID NO: 81) mpencras-
nena Hwke (octatkn CDRy BeIETICHB TOAYEPKUBAHUEM ):
EIVLTQSPAT LSVSPGEKVT ITCSATSIVS YVYWYQQKPG QAPQPLIYLT
SNLASGIPAR FSGSGSGTDF TLTISSLEAE DAATYYCQQW SDNPYTFGGG TKVEIK

[TpumepHBIi ToMUHYKICOTH T, KOTOophIi KoaupyeT VL1 MAT k hPD-1 1, cogepuT mocneaoBaTenbHOCTb,
npusenennyio B SEQ ID NO: 82 (nykneorunasl, kogupytomue ocratki CDRy, BbIZ€I€HB TOAYEPKIBAHUEM ):
gaaatcgttc tgacccagag cccagcaacc ctgtctgtct cccccggaga

aaaggtcacc attacttgct ctgctactte tatcgtgtce tacgtgtact

ggtatcagca

agcaacctgg

gaagcccggt
cttectggtat

gactgatttc
cctattattg

accaaagtcg

actttgacta
tcaacagtgg

caggctcccce
cccagctcgt
tcagctctcet

tcagacaatce

agccattgat
ttttccggta

ggaggcagaa
catacacttt

aaataaag

B. MonoxnonansHoe antureno Kk PD-1 genoBeka 2.
1. MuImmHoe MOHOKIIOHAIBHOE aHTHTENOo K PD-1 uenoseka 2.

atatctgacc
gcgggtcegg
gacgccgcca

tggcggtgge

AmMuHOKHCTIOTHas nocienoBaTenbHOCTh JoMeHa VH MAT 2 k PD-1 (SEQ ID NO: 83) npencraBiena HU-
xe (octatki CDRy BbIEIEHBI TOTYEPKUBAHHIEM).
DVQLVESGGG LVQPGGSRKL SCAASGFVFS SFGMHWVRQA PEKGLEWVAY

ISSGSMSISY ADTVKGRETV TRDNAKNTLE LOMTSLRSED TAIYYCASLS

DYFDYWGQGT TLTVSS
CDRsul MAT 2 x PD-1 (SEQ ID NO: 85): SFGMH
CDRu2 MAT 2 x PD-1 (SEQ ID NO: 86): YISSGSMSISYADTVKG

CDR#u3 MAT 2 x PD-1 (SEQ ID NO: 87): LSDYFDY
IIpumMepHsbIil TONUHYKIEOTHA, KOTOpBIH KogupyeT nomeH VH MAT 2 x PD-1, conepxut nocnenoBaTesns-
HocTh, puBeneHHy10 B SEQ ID NO: 84 (nykneotuasl, konupyrommue octaTku CDRy, BbIgeneHbl noguepKuBa-
HUCM):

gatgtgcagc
ccggaaactc
tgcactgggt
atcagtagtg

tcgtggagtc
tcctgtgecag
tcgtcaggcet
gcagtatgag

tgggggaggc
cctctggatt
ccagagaagg

catttcctat

ttagtgcagc
cgttttcagt
ggctggagtyg

gcagacacag

ctggagggtc

agctttggaa
ggtcgcatac

tgaagggccg

attcaccgtc
ccagtctaag

gactactttg

accagagaca
gtctgaggac
actactgggg

atgccaagaa
acggccattt

ccaaggcacc

caccctgttc
attactgtgc

actctcacag

ctgcaaatga

atccctgagt

tctectee

AMMHOKHCIOTHAs nocneaoBareabHocTh JoMeHa VL MAT 2 k PD-1 (SEQ ID NO: 88) npeacrapieHa Hike
(octatku CDR| BBIIETICHBI TOTYCPKUBAHUEM):
DVVMSQTPLS LPVSLGDOAS ISCRSSQSLV HSTGNTYLHW YLQKPGQSPK

LLIYRVSNRF SGVPDRFESGS GSGTDFTLKI SRVEAEDLGV FFCSQTTHVP

WTFGGGTKLE IK
CDRL1 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

[TpuMepHBIH MOMHYKICOTH, KOTOPbIi KomupyeT nomeH VL MAT 2 k PD-1,
COJIEPKHT TIOCIIEIOBATENILHOCTD, NpuBesieHHYI0 B SEQ ID NO: 89 (HykneoTHabl, KOAUPYIOIIHE OCTaTKH
CDRy, BBIIEICHBI TIOTICPKUBAHIEM ):
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gatgttgtga
tcaagcctcc

gaaacaccta

tgtcccaaac

atctcttgca
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tccactctcc

gatctagtca

ctgcctgtca
gagccttgtt

gtcttggaga

cacagtactg

tttacattgg

ctcctgatcet
cagtggcagt
aggctgagga

acagggttte

tacctgcaga

taaccgattt

agccaggcca

tetggggtcec

ggatcaggga
tctgggagtt

cagatttcac

tttttctgct

actcaagatc

ctcaaactac

gtctccaaag
ccgacaggtt
agtagagtgg
acatgttccg

tggacgttcg gtggaggcac caagctggaa atcaaa

2. 'ymaHn3anmst MOHOKJIOHAJIBHOTO aHTHTena K PD-1 wenoBeka, MAT 2 x PD-1, uro6s1 nony4uuts "MAT &
hPD-1 2".

BrimeoncanHoe MBIIIMHOE MOHOKJIOHATBHOE anTUTeno PD-1 wenoseka, MAT 2 k PD-1, Gsuto rymanu-
3UPOBAHO W JIOTIOJHUTEIHHO ACHMMMYHHU3UPOBAHO IOCTE MACHTH()HUKANN aHTUTEHHBIX JMUTOIOB, YTOOBI TPO-
JIEMOHCTPHPOBATh BO3MOXKHOCTh TYMaHHM3auy aHTHTeNa K PD-1 genmoBeka ¢ 1e7bi0 YMEHBIICHUS €r0 aHTHICH-
HOCTH TIPH BBEIECHUH YEJIOBEKY-PEIMINCHTY. B pe3ynprate TyMaHU3aIlluy MOIYYIHIN OJUH TYMaHU3HUPOBaHHBIN
nomen VH, o6o3HaueHHbIH B HacTosmeM gokymenre kak "VH1 MAT k hPD-1 2", u onuH ryMaHH3HpOBaHHBII
nomeH VL, o0o3HaueHHbIH B HacTosmeM JokymeHTe kak "VL1 MAT k hPD-1 1". CoorBeTcTBeHHO, M0b0€e aH-
TUTENIO, COoJepKalllee T'yMaHU3UPOBaHHbIE TOMEHB! VL, ciapeHHble ¢ r'yMaHU3UPOBaHHBIM AoMeHOM VH, Ha3bI-
Baetcsa "MAT k hPD-1 2",

AMUHOKHCIOTHAs mocienoBaTenbHOCTh foMeHa VH u3 VH1I MAT k hPD-1 2 (SEQ ID NO: 93) mpen-
craieHa Hke (octatku CDRy BbIZeNeHBI TOAYEPKUBAHUEM):

EVQLVESGGG LVQPGGSLRL SCAASGFVFS SFGMHWVRQA PGKGLEWVAY

ISSGSMSISY ADTVKGRETI SRDNAKNTLY LOMNSLRTED TALYYCASLS

DYFDYWGQGT TVTIVSS

[TpumepHnslii nonuHykKIeoTna, KoTopslit kogupyer VH1 MAT k hPD-1 2, comepuT nocnenoBaTeIbHOCTb,
npusenernyio B SEQ ID NO: 94 (nykineorunasl, kogupytomue ocratki CDRy, BeIZeI€HB TOAYEPKIBAHUEM ):

gaagtgcaat
tctgcggttyg
tgcattgggt

atctccageg

tggttgagag
tcctgtgcag
gcgccaggcet
ggtccatgtc

tggtggtgge
caagcggatt
cccggcaagg

tattagttat

ctggtgcagc
tgtgttcagc
gtctcgagtg

gccgacacag

caggtggaag
tettttggga
ggtagcatac
tgaaaggcag

gtttactatc
atagcctgcg
gattactteg

tcccgtgaca

caccgaggac

actactgggg

atgcaaaaaa

accgccttgt

tcagggcaca

cacactgtac

actactgcgc

actgtgacag

ctgcaaatga

ttccetgtet
tttcttcc

AMUHOKHCIIOTHAS TochenaoBareabHocTh JoMeHa VL u3 VL1 MAT x hPD-1 2 (SEQ ID NO: 95) npencras-
neHa ke (octatku CDRy BBIZICIEHBI TOAUYEPKUBAHNEM ):

DVVMTQSPLS LPVTLGQPAS ISCRSSQSLV HSTGNTYLHW YLOKPGQSPQ

LLIYRVSNRF SGVPDRESGS GSGTDEFTLKI SRVEAEDVGV YYCSQTTHVP

WIFGQGTKLE

gacgttgtga
gccagccagt

gaaatacata

IK

[TpumepHnsblii noaunykIeoTHa, KoTopelid kogupyer VL1 MAT k hPD-1 2, conepkuT nocnenoBaTeIbHOCTb,
npusenernyio B SEQ ID NO: 96 (nykineorunasl, kogupytomue octatki CDRy, BeIZ€I€HB TOAYEPKIBAHUEM ):

tgacacagtc accactgagt ctgccagtta ccctgggcca

atttcttgte

ggagttcaca

gagtctggta

cattccacag

tctccattgg

ctgctgattt
cagcggcagc
aggcagagga
tggacttttyg

atagagtgtce

tacctgcaaa

taatcgattt

aaccagggca

tetggcgtge

gggtctggca
cgtaggcgtt

gccaaggtac

ctgatttcac
tactactgta

actgaaaatc

gtcagaccac

gagcccccag
cagatcggtt
tctagggtgg

ccatgtaccce

taagctggaa

atcaag

C. MpImmHOE MOHOKIIOHAJbHOE aHTHTENo K PD-1 gemoseka 3.
AMUHOKHCITOTHasS mocienoBatenbHocTh joMeHa VH MAT 3 k PD-1 (SEQ ID NO: 97) npencrasnena HH-
xe (ocratku CDRy BbIEIEHBI TOTYEPKUBAHHUEM).
QVQLQQSGAE LVRPGASVTL SCKASGYTFT DYVMHWVKQT PVHGLEWIGT

IDPETGGTAY NQKFKGKAIL TADKSSNTAY MELRSLTSED SAVYYFTREK

ITTIVEGTYW YFDVWGTGTT VTVSS
CDRul MAT 3 x PD-1 (SEQ ID NO: 99): DYVMH
CDR#u2 MAT 3 x PD-1 (SEQ ID NO: 100): TIDPETGGTAYNQKFKG

CDR#u3 MAT 3 x PD-1 (SEQ ID NO: 101): EKITTIVEGTYWYFDV
IIpuMepHsbIil TONUHYKIEOTHA, KOTOpBIH KogupyeT nomeH VH MAT 3 k PD-1, conepxur nocnenoBaTesns-

-26 -



HoCTb, puBeeHHy0 B SEQ ID NO: 98 (nykneotuasl, koaupyromue octaTku CDRy, BbiIeneHbl noguepKuBa-

HUCM):

caggttcaac

agtgacgctg

tgcactgggt
attgatcctg

tgcaacagtc
tcctgcaagg
gaagcagaca

aaactggtgg
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tggggctgag
cttcgggcta
cctgtgcatg

tactgcctac

ctggtgaggc
cacatttact
gcctggaatg

aatcagaagt

ctggggcttc

gactatgtaa

gattggaact

tcaagggcaa

ggccatactg

gcagcctgac

attactacga

actgcagaca

atctgaggac

tagtagaggg

agtcctccaa
tctgccgtcet

gacatactgg

cacagcctac
attactttac

tacttcgatg

atggagctcc

aagagagaag
tetggggecac

agggaccacg

gtcaccgtct

cctca

AwMuHOKHCIOTHas mocienoBatensHocTh qoMeHa VL MAT 3 k PD-1 (SEQ ID NO: 102) mpencraBneHa

Hwke (ocratku CDR| BbIICICHBI TOAUYEPKIBAHUEM ):
DVLLTQTPLS LPVSLGDQAS ISCRSSQNIV HSNGDTYLEW YLQKPGQSPK

LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI 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

CDR13 MAT 3 x PD-1 (SEQ ID NO: 106): FQGSHLPYT

IIpumMepHsbIil TOAUHYKIEOTH, KOTOpbI koaupyeT qomeH VL MAT 3 x PD-1, cogepxur nocnenoBaTesns-
HOCTb, npuBeneHnyo B SEQ ID NO: 103 (mykneorunst, koxupyromue octatku CDR|, BbIeneHs! mogyepkuBa-

HUCM):

gatgttttgc
tcaagcctcc

gagacaccta

tgacccaaac

atctcttgca

tccactctece

gatctagtca

ctgcctgtca
gaacattgta

gtcttggaga
catagtaatg

tttggaatgg

ctcctgatct
cagtggcagt
aggctgagga
tacacgttcg

ataaagtttc

tacctgcaga

caaccgattt

aaccaggcca

tctggggtcc

gggtcaggga
tctgggagtt

gaggggggac

cagattttac
tattactgct

actcaaaatc

ttcaaggttc

gtctccaaag
cagacaggtt
agcagagtgg

acatcttccg

caagctggaa

ataaaa

D. MeimmHoe MOHOKIIOHaIbHOE aHTuTeno k PD-1 uenosexka 4.
AwmuHOKHCIOTHas nocienoBatensHocTh qoMeHa VH MAT 4 x PD-1 (SEQ ID NO: 107) npexacrasieHa
Hmwke (ocratku CDRyy BIICNICHBI TOAYCPKUBAHUEM ).
DVQLVESGGG LVQPGGSRKL SCAASGFVFS SFGMHWVRQA PEKGLEWVAY

ISSGSMSISY ADTVKGRETV TRDNAKNTLE LOMTSLRSED TAIYYCASLT

DYFDYWGQGT TLTVSS
CDRul MAT 4 k PD-1 (SEQ ID NO: 109): SFGMH
CDRu2 MAT 4 x PD-1 (SEQ ID NO: 110): YISSGSMSISYADTVKG
CDRu3 MAT 4 k PD-1 (SEQ ID NO: 111): LTDYFDY
[TpuMepHBIi TOMMHYKIEOTH I, KOTophiid KonupyeT nomeH VH MAT 4 k PD-1, comepxut mocienoBaTeis-

HOCTh, puBeneHHyo B SEQ ID NO: 108 (mykneotumsl, kogupytone octatk CDRy, BbIIEICHBI MOAUYEpPKUBA-

HUCM):
gatgtgcagce tcgtggagtc tgggggaggc ttagtgcagce ctggagggtc

ccggaaactc

tgcactgggt
attagtagtg

tcctgtgeag
tcgtcagget
gcagtatgag

cctctggatt
ccagagaagyg

tatttcctat

cgttttcagt
ggctggagtyg

gcagacacag

agctttggaa
ggtcgcatat

tgaagggccg

attcaccgtc
ccagtctaag

gactactttg

accagagaca
gtctgaggac
actactgggg

atgccaagaa
acggccattt

ccaaggcacc

caccctgttc
attactgtgce

actctcacag

AMHUHOKHCIOTHAS ToclenoBaTeabHocTh goMeHa VL MAT 4 x PD-1
Hwke (ocratku CDR| BbIIeICHBI TOAUYEPKIBAHUEM ):
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ctgcaaatga
atccetgact

tctcctea

(SEQ ID NO: 112) mpexncrasnena
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DVVMSQTPLS LPVSLGDQAS ISCRSSQSLV HSTGNTYFHW YLOKPGQSPK

LLIYRVSNRE SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV YFCSQTTHVP
WIFGGGTKLE IK

CDRL1 MAT 4 x PD-1 (SEQ ID NO: 114): RSSQSLVHSTGNTYFH
CDR12 MAT 4 x PD-1 (SEQ ID NO: 115): RVSNRF'S

CDR13 MAT 4 x PD-1 (SEQ ID NO: 116): SQTTHVPWT

[TpuMepHBIA MOJMHYKICOTHI, KOTOPBIA KoaupyeT JoMeH VL MAT 4 x PD-1, comepXuT mocienoBaTeib-
HOCTh, puBeneHHy0 B SEQ ID NO: 113 (mykmneotunsl, kogupytommue octatku CDR;, BbIIeIeHBI TOAUYEpKHBa-

HUCM):

gatgttgtga
tcaagcctcc

gaaacaccta

tgtcccaaac

atctcctgca

tccactctce

gatctagtca

ctgcctgtca
gagccttgtt

gtcttggaga

cacagtactg

tttccattgg

ctcctgatct
cagtggcagt
aggctgagga
tggacgttcyg

acagggtttc

tacctgcaga

taaccgattt

agccaggcca

tctggggtcc

ggatcaggga
tctgggagtt

gtggaggcac

cagatttcac

tatttctgct

actcaagatc

ctcaaactac

gtctccaaag
ccgacaggtt
agcagagtgg
acatgttccg

caagctggaa

atcaaa

E. MblmmHoe MOHOKJIOHaIbHOE aHTUTENO0 K PD-1 uenoseka 5.
AwmuHOKHCIOTHas nocnenoBatensHocTh qoMeHa VH MAT 5 x PD-1 (SEQ ID NO: 117) npexacrarieHa
Hmwke (ocratku CDRyy BIICICHBI TTOAYCPKUBAHUEM ).

QVOLOQPGVE LVRPGASVKL SCKASGYSFT AYWMNWMKQR PGQOGLEWIGV
IHPSDSETWL NQKFKDKATL TVDKSSSTAY MQLISPTSED SAVYYCAREH
YGSSPFAYWG QGTLVTVSA

CDRyl MAT 5 x PD-1 (SEQ ID NO: 119): AYWMN
CDRu2 MAT 5 x PD-1 (SEQ ID NO: 120): VIHPSDSE TWLNQKFKD
CDRy3 MAT 5 x PD-1 (SEQ ID NO: 121): EHYGSSPFAY

[TpuMepHBIi TOMMHYKIEOTH I, KOTOphIid kKonupyeT nomeH VH MAT 5 k PD-1, comepxut mocienoBaTeins-
HOCTh, puBeneHHyo B SEQ ID NO: 118 (wykneotumsl, kogupytone octatk CDRy, BbIIeIeHBI TOAUYEpPKUBa-

HUEM):

caggtccaac
agtgaagctg
tgaactggat
attcatcctt

tgcagcagcc
tcctgcaagg
gaaacagagg

ccgatagtga

tggggttgaa
cttctggcta
cctggacaag

aacttggtta

ctggtgaggce
ctccttecace
gccttgagtg

aatcagaagt

ctggagcttc

gcctactgga

gattggcgtg

tcaaggacaa

ggccacattg

tcagcccgac

actgtagaca

atctgaggac

aatcctccag

tctgcggtcet

cacagcctac

attactgtgc

atgcaactca

aagagagcac

tacggtagta gccegtttge ttactggggc caagggactc tggtcactgt ctctgca

AMHHOKHUCIIOTHAS TocienoBaTelbHOCTh qomeHa VL MAT 5 k PD-1 (SEQ ID NO: 122) npezacraBneHa
Hiwke (ocratku CDR| BbIIeICHBI TOAUYEPKIBAHUEM ):

DIVLTQSPAS LAVSLGQRAT ISCRANESVD NYGMSEFMNWE QQKPGQPPKL

LIYAASNQGS GVPARFSGSG SGTDFSLNIH PMEEDDTAMY FCQQSKEVPY
TFGGGTKLEI K

CDRL1 MAT 5 & PD-1 (SEQ ID NO: 124): RANESVDNYGMS FMN
CDR;2 MAT 5 & PD-1 (SEQ ID NO: 125): AASNQGS

CDRL3 MAT 5 x PD-1 (SEQ ID NO: 126): QQSKEVPYT

IIpuMepHBIit TOMUHYKIIEOTHA, KOTOpBIM KonupyeT nomeH VL MAT 5 k PD-1, coaepxkuT nocienoBarTesb-
HOCTh, puBeneHHy0 B SEQ ID NO: 123 (mykneoTunsl, kogupytommue octatku CDR;, BbIIeIeHBI TOAUYEpKHBa-

HUEM):
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gacattgtgc
gagggccacc

tgagttttat

tgacccaatc

atctcctgca
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tccagcttcet

gagccaacga

ttggctgtgt
aagtgttgat

ctctagggca
aattatggca

gaactggttc

ctcatctatg

ctgcatccaa

CaacCadgaaac

ccaaggatcc

caggacagcc

ggggtccctg

tggcagtggg
aggatgatac

acgttcggag

tctgggacag
tgcaatgtat
gggggaccaa

atttcagcct
ttctgtcage

caacatccat

aaagtaagga

acccaaactc
ccaggtttag
cctatggagg
ggttccgtac

gctggaaata

aaa

F. MyImmHoe MOHOKJIOHaNbHOE aHTHTENO K PD-1 uenoBeka 6.
AMMHOKHCIIOTHaAs mociaenoBarenbHOCTh nomMmena VH MAT 6 k PD-1

ke (ocratku CDRy BBIIETICHBI IO TIEPKUBAHUEM ).
EVKLVESGGG LVNPGGSLKL SCAASGFTFS SYGMSWVRQT

ISGGGSDTYY PDSVKGRFTI SRDNAKNNLY LOMSSLRSED

ATTWFAYWGQ

GTLVTVST

CDRyul MAT 6 x PD-1 (SEQ ID NO: 129):
CDRu2 MAT 6 x PD-1 (SEQ ID NO: 130):

CDR#3 MAT 6 x PD-1 (SEQ ID NO: 131):
ITpuMepHsbIi TONUHYKIEOTHA, KOTOphIH KogupyeT nfomeH VH MAT 6 x PD-1, conepxut nocnenoBaTeins-
HoCTh, npuBeaeHHY0 B SEQ ID NO: 128 (myxneorunsl, konupytomue octatku CDRy, BeIAeneHsl noguepkuBa-

HUEM):
gaaatcgtac

acgtgccact

tgtccttecat

(SEQ ID NO: 127) mpencraiena

PEKRLEWVAT

TALYYCARQK
SYGMS
TISGGGSDTYYPDSVKG
QKATTWFAY

tcacccagtc acctgcaacc ctttctcectga

ctcagctgca

gaactggttt

ctcatccacg

ccgectcetaa

gagcaagtga

gagtgtggac

gcceccggtga

aattacggca

cagcagaagc

ccgeggatet

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

acttcaccct

ttctgcecage

ctgggcagcc
ggggtgcctt
tacaatcagc

aatctaaaga

acctaagctg
cacgtttttce
tctctggage
ggtgccctat

ggttgagatc

aaa

AMHHOKHCIOTHAS ToclieqoBaTeabHocTh foMeHa VL MAT 6 x PD-1
Hiwke (ocratku CDR| BbIIeICHBI TOAUYEPKIBAHUEM ):

(SEQ ID NO: 132) mpexncrasnena

DIVLTQSPAS LAVSLGQRAT ISCRASESVD NYGISEFMNWE

QOKPGQPPKL

LIYPASNQGS GVPARFSGSG SGTDFSLNIH PMEEDDAAMY

TFGGGTKLEI K

CDRL1 MAT 6 x PD-1 (SEQ ID NO: 134):
CDR12 MAT 6 x PD-1 (SEQ ID NO: 135):
CDR13 MAT 6 x PD-1 (SEQ ID NO: 136):

FCQQSKEVPW

RASESVDNYGISEMN
PASNQGS

QOSKEVPWT

IIpumMepHsbIil TOAUHYKIEOTH, KOTOPbI koaupyeT qomeH VL MAT 6 x PD-1, cogepxut nocnenoBaTeins-
HOCTh, puBeeHHYI0 B SEQ ID NO: 133 (mykneoTunsi, kogupyromre octatku CDR|, BBIIEICHBI TOTYCPKHUBA-

HUCM):
gacattgtgc

gagggccacc

ttagttttat

tgacccaatc

atctcctgca

tccagcttct

gagccagcga

ttggctgtgt
aagtgttgat

ctctagggca
aattatggca

gaactggttc

ctcatctate

ctgcatccaa

Caacadgaaac

ccaaggatcc

tggcagtggg
aggatgatgc
acgttcggtg

tctgggacag
tgcaatgtat

gaggcaccaa

acttcagcct

ttctgtecage

caggacagcc
ggggtccctyg
caacatccat

aaagtaagga

acccaaactc
ccaggtttag
cctatggagg
ggttcegtag

gctggaaatc

G. MonoxioHansHOe anTUTENO K PD-1 wenoseka 7.
1. MbImrHOe MOHOKIIOHANBbHOE anTtuteno kK PD-1 uenoseka 7.
AwmuHOKHCIOTHas nocienoBatensHocTh qoMeHa VH MAT 7 x PD-1 (SEQ ID NO: 137) npexacrarieHa
Hmwke (ocratku CDRyy BIICICHBI TIOAYCPKUBAHUEM ).

-29 -

aaa



047726

QVOLOOPGAE LVRPGASVKL SCKASGYSET SYWMNWVKQR PGQGLEWIGV
IHPSDSETWL DQKFKDKATL TVDKSSTTAY MQLISPTSED SAVYYCAREH

YGTSPFAYWG QGTLVTVSS

CDRul MAT 7 x PD-1 (SEQ ID NO: 139): SYWMN
CDR#2 MAT 7 x PD-1 (SEQ ID NO: 140): VIHPSDSETWLDQKFEFKD
CDRu3 MAT 7 x PD-1 (SEQ ID NO: 141): EHYGTSPFAY

ITpumepHsbIil TONUHYKIEOTHA, KOTOpBIH KogupyeT nomeH VH MAT 7 k PD-1, conepxut nocnenoBaTeins-
HocTh, npuBeaeHHY0 B SEQ ID NO: 138 (ayxneorunsl, konupytomue ocratku CDRy, BeIAeneHsl noguepkuBa-
HUCM):

gaggtccaac tgcagcagcc tggggctgaa ctggtgaggc ctggagcttc

agtgaagctyg
tgaactgggt
attcatcctt

tcctgcaagg
gaagcagagg
ccgatagtga

cttctggcta ctccttcacc agectactgga

cctggacaag

aacttggtta

gccttgagtg
gatcagaagt

gattggcgtg

tcaaggacaa

ggccacattg

tcagcccgac

actgtagaca

atctgaggac

aatcctccac

tctgcggtcet

cacagcctac

attactgtgc

atgcaactca

aagggagcac

tacggtacta gccegtttge ttactggggc caagggactc tggtcactgt gtcttcc
AwMuHOKHCIOTHas TocienoBatensHocTh qoMeHa VL MAT 7 k PD-1 (SEQ ID NO: 142) mpencraBneHa
Hiwke (ocratku CDR| BbIIeICHBI TOAUYEPKIBAHUEM ):
DIVLTQSPAS LAVSLGQRAT ISCRANESVD NYGMSFMNWE QQKPGQPPKL

LIHAASNQGS GVPARFSGSG FGTDFSLNIH PMEEDDAAMY FCQQSKEVPY

IIpuMepHsbIil TOAUHYKIEOTH, KOTOPbI koaupyeT qomeH VL MAT 7 x PD-1, cogepxut nocnenoBaTesnb-
HOCTb, npuBeneHnyo B SEQ ID NO: 143 (mykneorunsi, koxupyromue octatku CDR|, BbIeneHs! moguepkuBa-

HUCM):

TFGGGTKLEI K

CDRL1 MAT 7 x PD-1 (SEQ ID NO: 144): RANESVDNYGMS FMN
CDR12 MAT 7 x PD-1 (SEQ ID NO: 145): AASNQGS
CDR13 MAT 7 x PD-1 (SEQ ID NO: 146): QQSKEVPYT

gacattgtgc
gagggccacc

tgagttttat

tgacccaatc

atctcctgca

tccagcttcect

gagccaacga

ttggctgtgt
aagtgttgat

ctctagggca
aattatggca

gaactggttc

ctcatccatg

ctgcatccaa

Caacadaaac

ccaaggatcc

caggacagcc

ggggtccctg

tggcagtggyg
aggatgatgc

tttgggacag
tgcaatgtat

acttcagcct

ttctgtecage

caacatccat

aaagtaagga

acccaaactc
ccaggtttag
cctatggagg
ggttccgtac

gctggaaata

aaa

acgttcggag gggggaccaa
2. 'yMaHM3anmss MOHOKJIOHAJIBHOTO aHTHTena kK PD-1 yenoseka 7, uro0s! nomyautsh "MAT x hPD-1 7".
BrimeoncanHoe MBITIIMHOE MOHOKJIOHaIBbHOE aHTUTeNo K PD-1 wemoseka, MAT 7 k PD-1, Ob110 TyMaHu-
3UPOBAHO W JIOTIOJIHUTEIHHO ACUMMYHHU3UPOBAHO IOCIE MACHTH()HUKANN aHTUTEHHBIX JMUTOIOB, YTOOBI TPO-
JIEMOHCTPHPOBATh BOZMOXKHOCTh TYMaHHM3auy aHTHTeNa K PD-1 genmoBeka ¢ 1e7bi0 YMEHBIICHUS €r0 aHTHICH-
HOCTH TIPU BBEICHHUH YCIIOBEKY-PELHUNHUEHTY. B pe3ynbraTe TyMaHW3aIlMH HONXYYHIN Ba TyMaHHU3UPOBAHHBIX
nmomeHa VH, 0603HaueHHBIX B HacToseM gokymente kak "VH1 MAT x hPD-1 7" u "VH2 MAT k hPD-1 7", u
TPU T'YMaHU3UPOBaHHBIX AoMeHa VL, o0o3HaueHHBIX B HacrosimieM gokymeHte kak "VL1 MAT x hPD-1 7",
"VL2 MAT x hPD-1 7" u "VL3 MAT x hPD-1 7". JIto60i#f u3 ryMaHM3MpOBaHHBIX JOMEHOB VL MoxeT ObITH
crapeH ¢ Jro0bIM W3 I'yMaHn3upoBaHHBIX JoMeHOB VH. CooTBeTCTBEHHO, 1I000E aHTUTENO, COAEpIKAIIee OUH
M3 TYMaHH3HPOBAaHHBIX JOMEHOB VL, criapeHHBIX ¢ TyMaHM3MPOBaHHBIM goMeHOM VH, B oOmem HasbiBaeTcs
"MAT k hPD-1 7", u KOHKpeTHBIC KOMOMHAIIMN I'YMaHU3UPOBaHHBIX JoMeHOB VH/VL ynomuHaroTes co cchli-
Kol Ha ompexaeneHHble qoMeHbsl VH/VL, Hanpumep, ryMaHu3upoBaHHOE aHTUTENO, cojepxkamee VH1 MAT
hPD-1 7 u VL2 MAT x hPD-1 1, B wactHocTr Ha3biBaetcs "MAT k hPD-1 7(1.2)".
AMUHOKHUCIIOTHaS TocaenoBatenbHOCTh JoMeHa VH w3 VHI MAT k hPD-1 7 (SEQ ID NO: 147) npen-
craiena Huxke (octatk CDRy BBIIETIEHBI TTOTYEPKUBAHUEM ):
QVQLVQSGAE VKKPGASVKV SCKASGYSFT SYWMNWVRQA PGQGLEWIGY

IHPSDSETWL DQKFKDRVTI TVDKSTSTAY MELSSLRSED TAVYYCAREH

YGTSPFAYWG QGTLVTVSS

[TpumepHsbIi noauHyKIeoTH I, KOTOophid KomupyeT VHI MAT x hPD-1 7, comepxuT mocieaoBaTenbHOCTh,
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npusenernyio B SEQ ID NO: 148 (aykneotunsl, konupyromuiie octatkd CDRy, BbIeIeHBI T0{4ePKUBAHUEM):

caagttcaat
tgttaaggtyg
tgaattgggt

atacatcctt

tggtacagag
tcctgcaaag
gcgtcaagca

ctgacagcga
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cggggcagag
ccagcggtta
ccagggcagg
aacatggttg

gtgaagaaac

ccggegecag

cagctttaca agctattgga

gtctggaatg

gaccagaaat

gattggggtg
ttaaagatcg

tgtgacaatt
ccagcttgcg

acagtcgata

gtccgaggac

agtccacaag

accgctgtgt

cactgcttac

attattgcgc

atggaactct
cagagagcac

tacggcacat caccttttge atactggggc cagggaactc tcgtaaccgt atcctcc

AMUHOKHUCIIOTHAS TocaenoBatenbHOCTh JoMeHa VH u3 VH2 MAT k hPD-1 7 (SEQ ID NO: 149) npen-
craBiena Huxe (octatk CDRy BBIIENIEHBI TTOTYEPKUBAHUEM ):
QVOLVQSGAE VKKPGASVKV SCKASGYSFT SYWMNWVRQA PGQGLEWAGY

IHPSDSETWL DQKFKDRVTI TVDKSTSTAY MELSSLRSED TAVYYCAREH

YGTSPFAYWG QGTLVTVSS

[TpumepHBIi noauHYKIeOTH T, KOTOphId KomupyeT VH2 MAT x hPD-1 7, comepxuT mocieaoBaTenbHOCTh,
npuBeaeHHyio B SEQ ID NO: 150 (aykneotuasl, konupytomue CDRy octaTky, BBIIEICHBI IO TICPKUBAHIEM ):
caagttcaat tggtacagag cggggcagag gtgaagaaac ccggcgccag

tgttaaggtyg
tgaattgggt

atacatcctt

tcctgcaaag
gcgtcaagca

ctgacagcga

ccagcggtta

ccagggcagg
aacatggttg

cagctttaca
gtctggaatg

gaccagaaat

agctattgga

ggctggggtg
ttaaagatcg

tgtgacaatt
ccagcttgcg

acagtcgata

gtccgaggac

agtccacaag

accgctgtgt

cactgcttac

attattgcgc

atggaactct
cagagagcac

tacggcacat caccttttgc atactggggc cagggaactc tcgtaaccgt atcctcce
AMUHOKHCIOTHAs mociienoBarenbHOCTh qoMeHa VL w3 VL1 MAT k hPD-1 7 (SEQ ID NO: 151) npen-
craBneHa HIke (octatku CDRy BeIIeIeHB TOJUCPKUBAHKIEM )

EIVLTQSPAT LSLSPGERAT LSCRANESVD NYGMSFMNWF QQKPGQPPKL

LIHAASNQGS GVPSRESGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI K

[TpumepHnsbli noauHykIeoTHa, KoTopslid kogupyer VL1 MAT k hPD-1 7, conepkuT nocnenoBaTeIbHOCTb,

npuseaeHHyio B SEQ ID NO: 152 (aykneotuasl, konupytomue octaTku CDRyy, BBIIEICHBI IO TIEPKUBAHIEM ):
gaaatcgtac tcacccagtc acctgcaacc ctttctctga gccccggtga

acgtgccact

tgtccttcat

ctcagctgca

gagcaaatga

gagtgtggac

aattacggca

gaactggttt

ctcatccacg

ccgectetaa

cagcagaagc

ccagggatct

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

acttcaccct

ttctgcecage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttce
tctctggage
ggtgccctat

ggttgagatc

aaa

AMUHOKHCIOTHAs mociienoBareabHOCTh qoMeHa VL w3 VL2 MAT k hPD-1 7 (SEQ ID NO: 153) npen-
craBneHa Hke (octatku CDRy BbIIeIeHB TOJUSPKUBAHHIEM )

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQKPGQPPKL

LIHAASNQGS GVPSRFSGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI

K

gaaatcgtac tcacccagtc acctgcaacc

acgtgccact

tgtccttecat

ctcagctgca

gagcaagtga

ctttctctga
gagtgtggac

[TpuMepHBIH TOTUHYKICOTH T, KOTOphIi KoaupyeT VL2 MAT k hPD-1 7, cogepuT mocneaoBaTenbHOCTb,
npuBeaeHHyio B SEQ ID NO: 154 (aykneotuasl, konupytomue octaTku CDRyy, BBIIEICHBI IO TICPKUBAHIEM ):

gccccggtga

aattacggca

gaactggttt

ctcatccacg

ccgectcectaa

cagcagaagc

ccagggatct

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

acttcaccct

ttctgcecage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctctggage
ggtgccctat

ggttgagatc

aaa

AMUHOKHUCIIOTHas TochienoBarenbHOCTh noMeHa VL u3 VL3 MAT x hPD-1 7 (SEQ ID NO: 155) mpen-
craiena Huxke (octatk CDRy BBIIETIEHBI TTOTYEPKUBAHUEM ):
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EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQOKPGQPPKL

LIHAASNRGS GVPSRESGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI

K

[TpuMepHBIH TOMUHYKICOTH T, KOTOphIi KoaupyeT VL3 MAT k hPD-1 7, cogepuT mocneaoBaTenbHOCTb,
npuBeaeHHyio B SEQ ID NO: 156 (aykneotuapl, konupyromue octaTku CDRy, BBIIEICHBI IO TIEPKUBAHIEM ):

gaaatcgtac
acgtgccact

tgtccttcat

tcacccagtc

ctcagctgca

acctgcaacc

gagcaagtga

ctttctctga

gagtgtggac

gccccggtga

aattacggca

gaactggttt

ctcatccacg

ccgcctctaa

cagcagaagc

ccgceggatct

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

acttcaccct

ttctgceage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctectggage
ggtgccctat

ggttgagatc

aaa

CDRy1 nomena VL u3 VL2 MAT x hPD-1 7 m VL3 MAT k hPD-1 7 conmepxut 3aMeHy acraparvHa aMu-
HOKHCJIOTOH CEPHHOM H COJIEPKUT aMUHOKHCIOTHYIO TOCIeoBaTebHoCTp: WASESVPNYCMSEMN (SEQ ID NO:
157), 3aMeHeHHBII CepuH BbIeNeH ToqdepkuBanreM). COTJIaCHO HACTOSIIEMY U300pETEHHIO MPEIyCMOTPEHO,
YTO aHAJOTHYHAs 3aMeHa MOJKET OBITh BKiIoueHa B 000 u3 momeHoB CDR;1 MAT 7 k PD-1, onmucaHHbIX
BhImre. [Tomumo 3toro CDR; 2 mnomena VL VL3 MAT k hPD-1 7 cogepxut 3ameHy riiyTaMiHa aMUHOKHCIOTON
apPTMHMHOM M COJEPKMT aMHHOKHCJIOTHYIO TlocneoBaTebHocTh: “ASNBGS ((SEQ ID NO: 158), 3aMeHeHHBIIH
aprUHMH BBIIEJTCH momdepkuBanueM). CoriacHO HacTOAIIEMY N300pETEHHIO MPEIYCMOTPEHO, YTO aHAIOTHYHAS
3aMeHa MOJKET OBITh BKJIIOYeHa B 10001 13 momenoB CDR;2 MAT 7 k PD-1, onrcaHHbIX BBIIIIE.

H. MeimmHoe MOHOKJIOHaIbHOE aHTHTENO K PD-1 gemoBeka 8.
AMHUHOKHCIIOTHAS TociieqoBaTeabHocTh foMeHa VH MAT 8 k PD-1
Hwke (ocratku CDRy BIICICHBI TTOAYCPKUBAHUEM ).

(SEQ ID NO: 159) npeacraBnena

EGQLQQSGPE LVKPGASVKI SCKASGYTET DYYMNWVKQON HGKSLEWIGD
INPKNGDTHY NOKFKGEATL TVDKSSTTAY MELRSLTSED SAVYYCASDF

DYWGQGTTLT VSS

CDRul MAT 8 x PD-1 (SEQ ID NO: 161): DYYMN

CDRu2 MAT 8 x PD-1 (SEQ ID NO: 162): DINPKNGDTHYNQKFKG
CDRu3 MAT 8 x PD-1 (SEQ ID NO: 163): DFDY

[IpumepHsbIil monuHyKI€0THA, KOTOpBId KonupyeT nomeH VH MAT 8 k PD-1, conepxut nocnenoBaTeinb-
HoCcTb, npuBeneHHyto B SEQ ID NO: 160 (nykneotuasl, kogupytomue octratk CDRy, BbineneHsl moguepKuBa-

HUCM):
gagggccagc
agtgaagata
tgaactgggt

attaatccta

tgcaacaatc
tcctgtaagg
gaagcagaac

aaaatggtga

tggacctgag
cttctggata
catggaaaga

cactcactac

ctggtgaagc
cacgttcact
gccttgagtg

aaccagaagt

ctggggcttc
gactactaca
gattggagat
tcaagggcga

ggccacattg

gcagcctgac

gactactggg

actgtagaca
atctgaggac

gccaaggcac

agtcctccac
tctgcagtct

cactctcaca

cacagcctac
attactgtgce
gtctcctcc

AMHUHOKHCIOTHAS ToclieqoBaTeabHocTh foMeHa VL MAT 8 k PD-1
Huxke (ocratku CDR| BbIfieNIeHbl TOAYEPKUBAHUEM ):

atggagctcc
gagcgatttt

(SEQ ID NO: 164) mpexncrasnena

DVVMTQTPLS LPVGLGDQAS ISCRSSQTLV YSNGNTYLNW FLOKPGQSPK
LLIYKVSNRF SGVPDRFEFSGS GSGTDFTLKI SRVEAEDLGV YFCSQSTHVP
FTFGSGTKLE IK

CDRL1 MAT 8 x PD-1 (SEQ ID NO: 166): RSSQTLVYSNGNTYLN
CDR12 MAT 8 x PD-1 (SEQ ID NO: 167): KVSNRFS

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

[TpuMepHBI MOJMHYKICOTHA, KOTOpBIA KoaupyeT JoMeH VL MAT 8 k PD-1, comepkuT mocienoBaTeib-
HOCTb, npuBeneHnyo B SEQ ID NO: 165 (mykmneorunsi, konupyromue octatku CDR|, BbIeneHs! mogyepkuBa-

HUCM):
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gatgttgtga tgacccaaac tccactctcce ctgcctgteg gtecttggaga
tcaagcctcce atctcttgca gatctagtca gacccttgta tatagtaatg

gaaacaccta tttaaattgg ttcctgcaga agccaggcca gtctccaaag

ctcctgatct acaaagtttce caaccgattt tctggggtcc cagacaggtt
cagtggcagt ggatcaggga cagatttcac actcaagatc agcagagtgg

aggctgagga tctgggagtt tatttctgct ctcaaagtac acatgttcca

ttcacgttcg gctcggggac aaagttggaa ataaaa
1. MonoknonansHoe anTuteno k PD-1 genoreka 9.
1. MbIMHOE MOHOKJIOHAJIbHOE aHTUTENo K PD-1 uenoseka 9.
AwmuHOKHCIOTHas nocnenoBatensHocTh qoMeHa VH MAT 9 x PD-1 (SEQ ID NO: 169) npexacrarieHa
Hmwke (ocratku CDRy BIICICHBI TOAYCPKUBAHUEM ).
EVMLVESGGG LVKPGGSLKL SCAASGFTFS SYLVSWVRQT PEKRLEWVAT

ISGGGGNTYY SDSVKGRFTI SRDNAKNTLY LQISSLRSED TALYYCARYG

FDGAWFAYWG QGTLVTVSS

CDRul MAT 9 x PD-1 (SEQ ID NO: 171): SYLVS
CDR#2 MAT 9 x PD-1 (SEQ ID NO: 172): TISGGGGNTYYSDSVKG
CDR#3 MAT 9 x PD-1 (SEQ ID NO: 173): YGFDGAWFAY

[TpuMepHBIi OMMHYKIEOTH I, KOTOphiid kKonupyeT nomeH VH MAT 9 k PD-1, comepxut mocienoBaTens-
HOCTh, puBeneHHyo B SEQ ID NO: 170 (mykneotussl, kogupytone octatk CDRy, BbIIeIeHBI TOAUYEpPKUBa-
HUCM):

gaagtgatgc
cctgaaactc
tgtettgggt
attagtggtg

tggtggagtc
tcctgtgceag
tcgccagact

gtggtggtaa

tgggggaggc
cctctggatt

ccggagaaga

cacctactat

ttagtgaagc
cactttcagt
ggctggagtyg
tcagacagtg

ctggagggtc

agttatcttg
ggtcgcaacc

tgaagggtcg

attcaccatc

tccagagaca

atgccaagaa

caccctgtac ctgcaaatca
gcagtctgag gtctgaggac acggccttgt attactgtgc aaggtatggt

ttcgacggeg cctggtttge ttactggggc caagggactc tggtcactgt ctcttcc
AwMuHOKHCIOTHAs mocienoBatensHocTh qoMeHa VL MAT 9 k PD-1 (SEQ ID NO: 174) mpencraBneHa
ke (ocratku CDR| BBIZICNIEHBI TOTYEPKUBAHUEM )
DIQMTQSPAS LSASVGDIVT ITCRASENIY SYLAWYQQKQ EKSPQLLVYN

AKTLAAGVPS RFESGSGSGTQ FSLTINSLQP EDFGNYYCQH HYAVPWTFGG GTRLEIT

CDRL1 MAT 9 k PD-1 (SEQ ID NO: 176): RASENIYSYLA
CDR12 MAT 9 x PD-1 (SEQ ID NO: 177): NAKTLAA
CDR13 MAT 9 x PD-1 (SEQ ID NO: 178): QHHYAVPWT

[IpumepHbIi ONMUHYKICOTHA, KOTOpHId kKoaupyeT qoMmeH VL MAT 9 k PD-1, conep>kuT nocienoBaTesnb-
HOCTh, puBeeHHYI0 B SEQ ID NO: 175 (mykneotunsi, kogupyromie octatku CDR|, BBIIENCHBI TOAYCPKHUBA-
HUCM):

gacatccaga
tattgtcacc
catggtatca

gcaaaaacct

tgactcagtc

atcacatgte

tccagcctce

gagcaagtga

ctatctgcat
gaatatttac

ctgtgggaga
agttatttag

gcagaaacag

tggcagcagg

aggcacacag

ggaattatta

ttttctctga
ctgtcagcat

gaaaaatctc
tgtgccatca
ccatcaacag

cattatgctg

ctcagctcct
aggttcagtg
cctgcagcect

ttcegtggac

ggtctataat
gcagtggatc
gaagattttg
gttcggtgga

ggcaccagac tggaaatcac a

2. 'ymaHu3anus MOHOKJIOHaJIbHOTO anTuTena k PD-1 yenoBeka 9, 4yro0s! momyunts "MAT k hPD-1 9".

BrIreonrcanHoe MBIIIIMHOE MOHOKJIOHATTBHOE aHTUTENOo K PD-1 denoBeka 9 ryMaHU3UpOBAIN U IOTIOJTHH-
TEJNBHO JCMMMYHHU3HPOBAIH MOCTE WACHTU(PHUKAIIMKA aHTUTEHHBIX AIHUTOIOB, YTOOBI MPOJEMOHCTPHPOBATEH BO3-
MOKHOCTh T'yMaHU3aIlMK aHTUTeNda K PD-1 denoBeka ¢ 1enpi0 YMEHBIICHHUS €0 aHTUTCHHOCTH MPU BBEICHHUU
YeNIOBEKY-peIUIHeHTy. B pesynpTare ryMaHU3aINy IOJYYWIN 1BA TYMaHH3HUPOBAHHBIX JoMeHa VH, o6o3Ha-
4eHHBIX B HacTosmeH 3asBke kak "VH1 MAT x hPD-1 9" u "VH2 MAT x hPD-1 9", u aBa rymMaHU3UPOBaHHBIX
noMmena VL, o0o3HaueHHBIX B HacTosmei 3asBke kak "VL1 MAT k hPD-1 9" u "VL2 MAT x hPD-1 9". JIro60i1
13 TYMaHU3UPOBAaHHBIX JTOMEHOB VL MokeT OBITh crapeH ¢ rymMaHu3upoBaHHbIMH nmomeHamu VH. CootBercT-
BEHHO, JIF000e aHTUTEINO, CoJepIKallee OIWH U3 TYMAaHH3UPOBAHHBIX TOMEHOB VL, crmapeHHBIX ¢ T'YMaHH3HPO-
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BaHHBIM JoMeHOM VH, B 00mem cinydae HassiBaeTcs "MAT k hPD-1 9", u KOHKpeTHbIC KOMOWHAIIMY TYMaHU3H-
poBaHHEIX ToMeHoB VH/VL ynomuHaroTcest co cchlIKoi Ha onpeaeneHasle foMensl VH/VL, nHanpumep, rymaHu-
3upoBaHHOe aHTuTeno, coaepxamee VHI MAT k hPD-1 9 u VL2 MAT x hPD-1 9, B yacTHOCTH Ha3bIBaeTCs
"MAT x hPD-1 9(1.2)".
AMUHOKHUCIIOTHAS TochenoBatenbHOCTh JoMeHa VH w3 VHI MAT k hPD-1 9 (SEQ ID NO: 179) mpen-
craBiena Huxke (octatk CDRy BBIIETIEHBI TTOTYEPKUBAHUEM ):
EVQLVESGGG LVRPGGSLKL SCAASGFTFS SYLVSWVRQA PGKGLEWVAT

ISGGGGNTYY SDSVKGRFTI SRDNAKNSLY LOMNSLRAED TATYYCARYG

FDGAWFAYWG QGTLVTVSS

[TpumepHsli nonuHyKIeoTHA, KOoTophlil Kogupyer VH1 MAT k hPD-1 9, comepxuT nocnenoBaTeIbHOCTS,
npusenernyo B SEQ ID NO: 180 (aykneotunsl, konupyromuiie octatki CDRy, BbIeICHBI T0{4epPKUBAHUEM):

gaggtgcagc
tctgaaactg
tgtettgggt
atctccggtg

tggtggaaag
tcctgtgcag
aagacaagca

gaggtggcaa

tgggggcgge
catcaggatt
cccggaaaag

cacctactat

ctggtgcgac
tactttttca
gcttggaatg
agcgacagtg

ccgggggaag
tcttatcteg

ggtggccact
tcaagggaag

atttaccatc
actccctgcg

tttgacggeg

agtcgcgaca
cgccgaggac

catggtttge

acgctaagaa
accgccacct

ctactgggga

tagcctgtac
attactgtgc

cagggcacat

ctccagatga

acgctatgga

tggtaaccgt tagctcc

AMUHOKHUCIIOTHAS TochenoBaTenbHOcTh JoMeHa VH u3 VH2 MAT k hPD-1 9 (SEQ ID NO: 181) mpen-
craiena Huxke (octatk CDRy BBIIETIEHBI TTOTYEPKUBAHUEM ):
EVQLVESGGG LARPGGSLKL SCAASGFTFS SYLVGWVRQA PGKGLEWTAT

ISGGGGNTYY SDSVKGRFTI SRDNAKNSLY LOMNSARAED TATYYCARYG

FDGAWFAYWG QGTLVTVSS

[TpumepHsbIi nonuHyKIE0THA, KOTOpBIH Koaupyer VH2 MAT k hPD-1 9, comepxuT nocnenoBaTeIbHOCTS,
npuBeaeHHyio B SEQ ID NO: 182 (aykieotuasl, konupytomue octaTku CDRy, BBIIEICHBI IO TICPKUBAHIEM ):

gaggtgcagc
tctgaaactyg
tgggetgggt
atctccggtg

tggtggaaag
tcctgtgcag
aagacaagca

gaggtggcaa

tgggggcgge
catcaggatt
cccggaaaag

cacctactat

ctggcgcgac
tactttttca
gcttggaatg
agcgacagtg

ccgggggaag
tcttatcteg

gacggccact

tcaagggaag

atttaccatc

actccgcacg

agtcgcgaca

cgccgaggac

acgctaagaa

accgccacct

tagcctgtac
attactgtgc

ctccagatga

acgctatgga

tttgacggeg catggtttge ctactgggga cagggcacat tggtaaccgt tagctcc

CDRyl nomena VH u3 VH2 MAT k hPD-1 9 comepxut 3aMeHy cepuHa aMUHOKHCIIOTO TIIHIMHOM U CO-
JIEpXKUT aMHHOKMCIIOTHYIO mocienoBatensHocts: S PYE((SEQ ID NO: 183), 3aMeHeHHBIH TJIHIMH BhIACICH
noguepkuBanreM). COINIaCHO HACTOSIIEMY H300PETCHHIO MPEAYCMOTPEHO, YTO AHAJIOTHYHAS 3aMEHA MOXKET
OBITH BKITIIOUEHA B JTI000# 13 moMeHOB CDRy1 MAT 9 k PD-1, onucaHHBIX BBIIIIE.

AMUHOKHCIOTHAs mociienoBareabHOCTh qoMeHa VL w3 VL1 MAT k hPD-1 9 (SEQ ID NO: 184) npen-

CTaBJICHA HUXKC (OCTaTKI/I CDRH BBIACJICHBI HOIL‘IepKI/IBaHI/IeM)Z
DIOMTQSPSS LSASVGDRVT ITCRASENIY SYLAWYQQKP GKAPKLLIYN

AKTLAAGVPS RESGSGSGTD FTLTISSLQP EDFATYYCQH HYAVPWTFGQ GTKLEIK

[TpumepHBIi TonuHYKICOTH I, KOTOphIi KoaupyeT VL1 MAT k hPD-1 9, cogepuT mocnenoBaTenbHOCTb,
npuBeaeHHyio B SEQ ID NO: 185 (aykneotuasl, konupytomue octaTku CDRyy, BBIIEICHBI IO TIEPKUBAHIEM ):

gacattcaga
tcgggtcacc
cectggtatca

gccaagacce

tgactcagtc

atcacctgce

tcccagcagt

gtgcctcaga

ctgtccgecat

aaacatctat

ccgtggggga

tcatacctcg

acagaaacct

tcgcagctgg

agggacagat

ttcaccctca

ggtaaagccc
cgtgccaagt

ccatatcctc

caaaattgct
aggttctcag

actgcagccc

catttacaac
gcagcggctc
gaggattttyg

ccacttacta ctgcecagcat cattacgcag tgccctggac cttcggacaa

ggcactaagc tcgagatcaa a

AMUHOKHCIIOTHaS TochienoBarenbHOCTh noMeHa VL u3 VL2 MAT x hPD-1 9 (SEQ ID NO: 186) mpen-
craBneHa HIke (octatku CDRy BeIIeIeHB TOJUCPKUBAHHIEM ):
DIQMTQSPSS LSASVGDRVT ITCRASENIY NYLAWYQQKP GKAPKLLIYD

AKTLAAGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQH HYAVPWTFGQ GTKLEIK

[TpumepHsbIi noauHyKIeoTHA, KOTOphId KonupyeT VL2 MAT k hPD-1 9, conepkuT nocnenoBaTeIbHOCTb,
npusenernyo B SEQ ID NO: 187 (aykneotunsl, konupyrouiie octatku CDRy, BbIeIeHBI T0T4epKUBAHUEM):
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tcccagcagt

gtgcctcaga

ctgtccgcecat

aaacatctat

ccgtggggga

aactacctcg

acagaaacct

tcgcagetgg

agggacagat

ccacttacta

ttcaccctca

ctgcecagcat

ggtaaagccc
cgtgccaagt
ccatatcctc

cattacgcag

caaaattgct
aggttctcag
actgcagccc

tgccctggac

catttacgac
gcagcggctc
gaggattttg

cttcggacaa

ggcactaagc tcgagatcaa a
CDR_ 1 nomena VL u3 VL2 MAT x hPD-1 9 comepxwut 3aMeHy cepuHa aMHHOKHCIJIOTOH acrapariHOM H
COIEPKUT AMHHOKHCIOTHYIO OCIENOBATeNbHOCTE: RASENIYNYLA (SEQ ID NO: 188), 55\ iehennprii acnaparus
BBIJICJICH ITOTYCPKUBAHUEM).
CornacHO HACTOAIIEMY H300PETEHHUIO IPEAYCMOTPEHO, YTO aHAIIOTHYHAS 3aMEHA MOJKET OBITh BKITIOUCHA B
moboit u3 momeHoB CDR; 1 MAT 9 k PD-1, onucannsix Beimie. CDR;2 gomena VL u3z VL2 MAT x hPD-1 9

COACPIKUT 3aMCHY acmaparmHa aMHHOKHCIIOTOH acmapratoM U COACPIKUT aMHUHOKHCIIOTHYIO IMOCJICA0BATCIIb-

. 189 Y
HOCTBb: DAKTLAA ((SEQIDNO' 18¢ )’ 3aMCHCHHBIN acCliapTaT BLIACJICH HOH‘IepKI/IBaHI/IGM). CornacHo HaCTOAIIEMY

M300pETEHUIO TIPEAYCMOTPEHO, YTO aHAJOTHYHAS 3aMeHa MOXET OBITh BKJIIOUEHA B Jt000# 3 momeHoB CDR;2
MAT 7 x PD-1, onucaHHBIX BBIIIE.
J. MrImmrHOE MOHOKIIOHAIBHOE aHTHTENo K PD-1 yemoseka 10.
AMUHOKHCITIOTHaS TochenoBarenbHocTh omeHa VH MAT 10 k PD-1 (SEQ ID NO: 190) npexncrasneHa
Hmwke (ocratku CDRy BIICICHBI TTOAYCPKUBAHUEM ).
EVILVESGGG LVKPGGSLKL SCAASGFTFS NYLMSWVRQT PEKRLEWVAS

ISGGGSNIYY PDSVKGRFTI SRDNAKNTLY LOMNSLRSED TALYYCARQE

LAFDYWGQGT TLTVSS

CDRul1 MAT 10 k PD-1 (SEQ ID NO: 192):  NYLMS
CDRu2 MAT 10 k PD-1 (SEQ ID NO: 193):  SISGGGSNIYYPDSVKG
CDR#3 MAT 10 k PD-1 (SEQ ID NO: 194):  QELAFDY

[TpumepHBIi moauHYKICOTH T, KOTOPBIA KomupyeT nomeH VH MAT 10 k PD-1, coaeput nocienoBaTelb-
HOCTh, mpuBeneHHyo B SEQ ID NO: 191 (mykneotumsl, kogupytone octatk CDRy, BbIIeIeHBI TOAUYEpPKUBa-
HUEM):

gaagtgatac tggtggagtc tgggggaggc ttagtgaagc ctggagggtc

cctgaaactc

tgtcttgggt
attagtggtg

tcctgtgcag
tcgccagact

gtggtagtaa

cctctggatt
ccggagaaga

tatctactat

cactttcagt
ggctggagtyg

ccagacagtg

aactatctca
ggtcgcaagt
tgaagggtcg

attcaccata
acagtctgag
ctggcttttg

tccagggaca
gtctgaggac
actactgggg

atgccaagaa
acggccttgt

ccaaggcacc

caccctgtac
attactgtgce

actctcacag

ctgcaaatga
aagacaagaa

tctecctec

AMUHOKHCIOTHAs mociienoBaTenbHOCTh qomeHa VL MAT 10 x PD-1 (SEQ ID NO: 195) npencrasieHa
ke (ocratku CDR| BBIZICNIEHBI TOTYEPKUBAHUEM )
DIQMTQTTSS LSASLGDRVT ISCRTSQDIS NFLNWYQQKP DGTIKLLIYY

TSRLHSGVPS RESGSGSGTD YSLTISNLEQ EDIATYFCQQ GSTLPWTEFGG GTKLEIIL

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 k PD-1 (SEQ ID NO: 199): QQGSTLPWT

ITpumMepHsIi NONUHYKIEOTH, KOTOphIi koaupyeT fomeH VL MAT 10 k PD-1, conepxut nocienoBaTemnb-
HOCTb, npuBeneHnyo B SEQ ID NO: 196 (mykneorunsi, koxupyromue octatku CDR|, BbIeneHs! mogaepkuBa-

HUEM):

gatatccaga
cagagtcacc
actggtatca

acatcaagat

tgacacagac

atcagttgca

tacatcctce

ggacaadtca

ctgtctgcct
ggacattage

ctctgggaga
aattttttaa

gcagaaacca

tacactcagg

tggaacagat
ccacttactt

ggcaccaagc

tattctctca

ttgccaacag

gatggaacta
agtcccatca
ccattagcaa

ggtagtacge

ttaaactcct
aggttcagtg
cctggagcaa

ttcegtggac

gatctactac
gcagtgggtc
gaagatattg
gttcggtgga

tggaaatcat

a
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K. MbimmHoe MoHOKIIOHambHOE anTuTeno k PD-1 uenoseka 11.
AwMuHOKHCIOTHAs mociienoBarenbHOCTh qoMeHa VH MAT 11 k PD-1 (SEQ ID NO: 200) npencraBieHa
ke (ocratku CDRyy BBIIENICHBI IO TICPKUBAHUEM ).
EVQLQQSGTV LARPGASVKM SCKTSGYTFT GYWMHWVKQR PGQGLKWMGA

IYPGNSDTHY NQKFKGKAKL TAVTSASTAY MELSSLTNED SAIYYCTTGT

YSYFDVWGTG TTVTVSS

CDRul MAT 11 x PD-1 (SEQ ID NO: 202):  GYWMH
CDRu2 MAT 11 x PD-1 (SEQ ID NO: 203): AIYPGNSDTHYNQKFKG
CDRu3 MAT 11 x PD-1 (SEQ ID NO: 204):  GTYSYFDV

[TpumepHBIi moauHYKICOTH T, KOTOPBIA KomupyeT nomeH VH MAT 11 k PD-1, coaepuTt nocienoBaTelb-
HOCTh, npuBeneHHyo B SEQ ID NO: 201 (mykneotussl, kogupytone octatk CDRy, BbIIeIeHBI TOAUYEpPKUBa-
HUEM):

gaggttcagce
agtgaagatg

tgcactgggt
atttatcctg

tccagcagtce
tcctgcaaga
aaaacagagg

gaaatagtga

tgggactgtyg
cttctggcta
cctggacagg

tactcactac

ctggcaaggc
cacatttacc
gtctgaaatg

aaccagaagt

ctggggcttc

ggctactgga

gatggggget

tcaagggcaa

ggccaaactg

gcagcctgac

actgcagtca

aaatgaggac

catccgccag

tctgcgatct

cactgcctac

attactgtac

atggagctca
tactgggacce

tactcgtact tcgatgtctg gggcacaggg accacggtca ccgtctcctce a

AMUHOKHCIOTHAs mocienoBaTenbHOCTh qomeHa VL MAT 11 x PD-1 (SEQ ID NO: 205) npencraBieHa

Hiwke (ocratku CDR| BbIIEICHBI TOAUYEPKIBAHUEM ):
DILLTQSPAI LSVSPGERVS FSCRASQSIG TSIHWYQHRT NGSPRLLIKY

ASESISGIPS RFSGSGSGTD FTLSINSVES EDIADYYCQQ SNSWLTFGAG TKLELK

CDR_1 MAT 11 k PD-1 (SEQ ID NO: 207): RASQSIGTSIH
CDR:2 MAT 11 k PD-1 (SEQ ID NO: 208): YASESIS
CDR.3 MAT 11 k PD-1 (SEQ ID NO: 209): QQSNSWLT

IIpumMepHsIi NOMUHYKIEOTH, KOTOphIi koaupyeT fomeH VL MAT 11 k PD-1, conepxut nocinenoBaTenb-
HOCTh, puBeaeHHYI0 B SEQ ID NO: 206 (mykneoTunsi, kogupyromie octatku CDR|, BBIICNCHBI TOTYCPKHUBA-
HUEM):

gacatcttgc
aagagtcagt
actggtatca
gcttcectgagt

tgactcagtc
ttctcctgea

tccagccatc

gggccagtca

ctgtctgtga
gagcattggce

gtccaggaga

acaagcatac

gcacagaaca

ctatctctgg

agggactgat
cagattatta

tttactctta

ctgtcaacaa

aatggttctc
gatcccttee
gcatcaacag

agtaatagct

caaggcttct
aggtttagtg
tgtggagtct
ggctcacgtt

cataaagtat
gcagtggatc
gaagatattg
cggtgctggg

accaagctgg agctgaaa
L. MeimmHoe MOHOKJIOHaIbHOE anTuTeno k PD-1 yenosexa 12.
AMUHOKHCIOTHAs mocienoBareabHOCTh qoMeHa VH MAT 12 k PD-1 (SEQ ID NO: 210) npencraBieHa
Hmwke (ocratku CDRy BIICNICHBI TTOAYCPKUBAHUEM ).
QGHLQQSGAE LVRPGASVTL SCKASGFTFT DYEMHWVKQT PVHGLEWIGT

IDPETGGTAY NOQKFKGKAIL TVDKSSTTTY MELRSLTSED SAVFYCSRER

ITTVVEGAYW YFDVWGTGTT VTVSS

CDRul MAT 12 k PD-1 (SEQ ID NO: 212):  DYEMH
CDR#a2 MAT 12 k PD-1 (SEQ ID NO: 213): TIDPETGGTAYNQKFKG
CDRu3 MAT 12 k PD-1 (SEQ ID NO: 214): ERITIVVEGAYWYFDV

[TpumepHbIi moMMHYKICOTH T, KOTOPBIA KomupyeT nomeH VH MAT 12 k PD-1, coaepuT nocienoBaTelb-
HOCTh, puBeneHHyo B SEQ ID NO: 211 (mykneotumsl, kogupytone octatk CDRy, BbIIeICHBI MOAUYEpPKUBa-
HUEM):
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cagggtcacc
agtgacgctg
tgcactgggt
attgatcctg

tgcagcagtc
tcctgcaagg
gaaacagaca

aaactggtgg
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tggggctgag
cttcgggett
cctgtgcatg

tactgcctac

ctggtgaggc
cacatttact
gcctggaatg

aatcagaagt

ctggggcttc
gactatgaga
gattgggact

tcaagggcaa

ggccatactg
gcagcctgac

attactacgg

acagtagaca

atctgaggac
ttgttgaggg

aatcttccac
tctgccgtcet
ggcatactgg

tacaacctac
tttattgttc
tacttcgatg

atggagctcc
aagagagagg
tetggggecac

agggaccacyg

gtcaccgtct

cctceca

AMHUHOKHCIOTHAS ToclieqoBaTeabHocTh foMeHa VL MAT 4 x PD-1
Hwke (ocratku CDR| BbIIEICHBI TOAUYEPKIBAHUEM ):
DVLMTQTPLS LPVSLGDQAS ISCRSSQNIV HSNGNTYLEW

HUEM):

LLICKVSTRF SGVPDREFSGS GSGTDFTLKI SRVEAEDLGV

YTFGGGTKLE

IK

CDRL1 MAT 12 k PD-1 (SEQ ID NO: 217):
CDR:12 MAT 12 k PD-1 (SEQ ID NO: 218):
CDR13 MAT 12 k PD-1 (SEQ ID NO: 219):

gatgttttga
tcaagcctcc

gaaacaccta

tgacccagac

atctcttgca

tccactctee

gatctagtca

(SEQ ID NO: 215) mpexncrasnena

YLOKPGQSPK
YYCFQGSHVP

RSSONIVHSNGNTYLE

KVSTRES

FQGSHVPYT
[TpuMepHBIi TOTUHYKICOTH T, KOTOPBIA KomupyeT foMeH VL MAT 12 k PD-1, comepxut mocienoBaTelib-
HOCTh, puBeneHHy0 B SEQ ID NO: 216 (mykneoTunsl, kogupytommue octatku CDR;, BbIIeIeHBI TOaUYEpKHBa-

ctgcctgtca
gaacattgta

gtcttggaga
catagtaatg

tttagaatgg

ctcctgatcet
cagtggcagt
aggctgagga
tacacgttcg

gcaaagtttce

tacctgcaga

cacccgattt

aaccaggcca

tetggggtcec

ggatcaggga
tctgggagtt

gaggggggac

cagatttcac
tattattgct

actcaagatc
ttcaaggttc

gtctccaaag
cagacaggtt

agcagagtgg
acatgttccg

caagctggaa

ataaaa

M. MuImmHoOe MOHOKJIOHAIbHOE aHTHTeNo0 K PD-1 uemoseka 13.

AMUHOKHCIIOTHaS TochenoBarenbHoCcTh oMmeHa VH MAT 13 k PD-1 (SEQ ID NO: 220) npezacraBneHa

ke (ocratku CDRyy BBIIETICHBI TTOTICPKUBAHUEM ).
EVMLVESGGG LVKPGGSLKL SCAASGFTFS SHTMSWVRQT

IIpumMepHBIi NOMUHYKIEOTH, KOTOphIi koaupyeT ntomeH VH MAT 13 x PD-1, cogepxuT nocnenoBaTemnb-
HoCTh, npuBeaeHHY0 B SEQ ID NO: 221 (myxneotunsl, konupytomue octaTku CDRy, BeIieneHsl noguepkuBa-

HUCM):

AMUHOKHUCIIOTHaS TocnienoBarenbHocTh qomena VL MAT 13 x PD-1 (SEQ ID NO: 225) npezacraBieHa

ISGGGSNIYY PDSVKGRFTI SRDNAKNTLY LQOMSSLRSED

YYGNYWYFDV WGTGTTVTVS S

CDRul MAT 13 k PD-1 (SEQ ID NO: 222):
CDRu2 MAT 13 k PD-1 (SEQ ID NO: 223):
CDR#3 MAT 13 k PD-1 (SEQ ID NO: 224):

gaagtgatgc tggtggagtc tgggggaggce

cctgaaactc

tgtecttgggt
attagtggtg

tcctgtgcag
tcgccagact

gtggttctaa

cctctggatt
ccggagaaga

tatctactat

SHTMS

PEKRLEWVAT
TALYYCARQA

TISGGGSNIYYPDSVKG

QAYYGNYWYFDV

ttagtgaagc
cactttcagt
ggctggagtyg

ccagacagtg

ctggagggtc
agccatacca

ggtcgcaace

tgaagggtcg

attcaccatc
gcagtctgag
tactacggta

tccagagaca
gtctgaggac
attactggta

atgccaagaa
acggccttgt
cttcgatgte

caccctgtac
attactgtgc
tggggcacag

caccgtctcc

tce

Hiwke (ocratku CDR| BbIIeICHBI TOAUYEPKIBAHUEM ):
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DIOMTQSPAT QOSASLGESVT ITCLASQTIG TWLAWYQQOKP GKSPQLLIYA
ATSLADGVPS REFSGSGSGTK FSFKISSLQA EDFVSYYCQQ LDSIPWTFGG GTKLEIK

CDRL1 MAT 13 k PD-1 (SEQ ID NO: 227): LASQTIGTWLA
CDR:2 MAT 13 k PD-1 (SEQ ID NO: 228): AATSLAD
CDRL3 MAT 13 x PD-1 (SEQ ID NO: 229): QQLDSIPWT

ITpuMepHBIi NONUHYKIEOTH, KOTOphIi koaupyeT fomeH VL MAT 13 k PD-1, conepxut nocinenoBaTemnb-
HOCTb, npuBeneHnyo B SEQ ID NO: 226 (mykneoruns!, koxupyromue octatku CDR|, BbIeneHs! moguepkusa-

HUEM):

gacattcaga tgacccagtc tcctgccacc cagtctgcat ctctgggaga

aagtgtcacc
catggtatca

gcaaccagct

atcacgtgce

tggcaagtca

gaccattggt

acatggttag

gcagaaacca

tggcagatgg

tggcacaaaa

taagttatta

ttttctttca

ctgtcaacaa

gggaaatctc
ggtcccatca
agatcagcag

cttgacagta

ctcagctcct
aggttcagtg
cctacaggct

ttcegtggac

gatttatget
gtagtggatc
gaagattttyg
gttcggtgga

ggcaccaagc tggaaatcaa a

N. MeImmHOe MOHOKJIOHANBHOE aHTHTeNo K PD-1 genmoseka 14.
AMUHOKHCIIOTHaS TochienoBarenbHOCcTh omeHa VH MAT 14 k PD-1 (SEQ ID NO: 230) npezacraBneHa
ke (ocratku CDRy BBIIENICHBI IO TICPKUBAHUEM ).

QVOLOQPGAE LVKPGASVKM SCKASGYNFI SYWITWVKQR PGQGLOWIGN
IYPGTDGTTY NEKFKSKATL TVDTSSSTAY MHLSRLTSED SAVYYCATGL

HWYFDVWGTG TTVTVSS

CDRul MAT 14 x PD-1 (SEQ ID NO: 232):  SYWIT
CDRu2 MAT 14 x PD-1 (SEQ ID NO: 233): NIYPGTDGTTYNEKFKS
CDR#3 MAT 14 x PD-1 (SEQ ID NO: 234):  GLHWYFDV

ITpuMepHBIi NOMUHYKIEOTH, KOTOphIH koaupyeT ntoMmeH VH MAT 14 x PD-1, cogepxuT nocnenoBaTemnb-
HoCTh, puBeaeHHY0 B SEQ ID NO: 231 (ayxneotunsl, konupytomue octatku CDRy, BeIAeneHsl noguepkuBa-

HUEM):

caggtccaac
agtgaagatg
faacctgggt
atttatcctg

tgcagcagcc
tcctgcaagg
gaaacagagg

gtactgatgg

tggggctgag
cttctggcta
cctggacaag

tactacctac

cttgtgaagc

ctggggcttc

caacttcatc agctactgga

gccttcagtg
aatgagaagt

gattggaaat

tcaagagcaa

ggccacactg

gtcgecctgac

actgtagaca

atctgaggac

catcctccag

tctgcggtct

cacagcctac

attactgtgc

atgcacctca

aactgggcta

cactggtact tcgatgtctg gggcacaggg accacggtca ccgtctccte ¢

AMUHOKHUCIIOTHAS TocnenoBarenbHocTh momena VL MAT 14 x PD-1 (SEQ ID NO: 235) npezacraBieHa
ke (ocratku CDR| BBIZICNIEHBI TOTYEPKUBAHUEM )

DIVMTQSQKF MSTSVGDRVS VTCKASQSVG TNVAWYQQKP GQSPKALIYS
ASSRFSGVPD RFTGSGSGTD FTLTISNVQS EDLAEYFCQQ YNSYPYTFGG GTKLEIK

CDRL1 MAT 14 k PD-1 (SEQ ID NO: 237): KASQSVGTNVA
CDR12 MAT 14 k PD-1 (SEQ ID NO: 238): SASSRFS
CDR13 MAT 14 x PD-1 (SEQ ID NO: 239): QQYNSYPYT

IIpuMepHBIi NOIUHYKIEOTH, KOTOphIi koaupyeT fomeH VL MAT 14 k PD-1, conepxut nocienoBaTemnb-
HOCTb, npuBeneHnyo B SEQ ID NO: 236 (mykneoruns!, koxupyromue octatku CDR|, BbIeneHs! mogyepkuBa-

HUCM):

gacattgtga tgacccagtc tcaaaaattc atgtccacat

cagggtcagt
cctggtatca

gcatcctecee

gtcacctgca

aggccagtca

gagtgtgggt

cagtaggaga
actaatgtag

acagaagccc

gattcagtgg

tgggacagat
cagagtattt

gggaccaagc

ttcactctca

ctgtcagcaa

ggtcaatctc
cgtccctgat
ccatcagtaa

tataacagct

ctaaagcact
cgcttcacag
tgtgcagtct

atcegtacac

gatttacteg
gcagtggatc
gaagacttgg
gttcggaggy

tggaaataaa

a
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O. MonoxioHansHOe aHTUTENO0 K PD-1 yenoseka 15.
1. MuImmHoe MOHOKIIOHaIBHOE aHTHTENo K PD-1 uenoseka 15.
AMUHOKHUCIIOTHaS TochienoBarenbHocTh noMmeHa VH MAT 15 k PD-1 (SEQ ID NO: 240) npezncraBneHa
ke (ocratku CDRy BBIIETICHBI IO TICPKUBAHUEM ).
EVMLVESGGG LVKPGGSLKL SCAASGFIFS SYLISWVRQT PEKRLEWVAA

ISGGGADTYY ADSVKGRFTI SRDNAKNTLY LOMSSLRSED TALYYCTRRG

TYAMDYWGQG TSVTVSS

CDRul MAT 15 x PD-1 (SEQ ID NO: 242):  SYLIS
CDRu2 MAT 15 k PD-1 (SEQ ID NO: 243):  AISGGGADTYYADSVKG
CDR#3 MAT 15 x PD-1 (SEQ ID NO: 244): RGTYAMDY

[TpumepHEBIi MoMMHYKICOTH T, KOTOPBIA KomupyeT noMmeH VH MAT 15 k PD-1, coaepuTt nocienoBaTelb-
HOCTh, puBeneHHyo B SEQ ID NO: 241 (mykneotussl, kogupytone octatk CDRy, BbIIeIeHBI MOAUYEpPKUBa-
HUEM):

gaagtgatgc tggtggagtc tgggggaggc ttagtgaagc ctggagggtc

cctgaaactc tcctgtgcag cctctggatt cattttcagt agectatctca

tctettgggt tcgccagact ccggagaaga ggctggagtg ggtcgetgec

attagtggtg gtggtgctga cacctactat gccgacagtg tgaagggtcg

attcaccatc tccagagaca atgccaagaa caccctgtat ctgcaaatga

gcagtctgag gtctgaggac acggccttat attactgtac aagacgaggg

acctatgcta tggactactg gggtcaagga acctcagtca ccgtctcctc ¢
AMUHOKHUCIIOTHaS TocnenoBarenbHocTh momena VL MAT 15 x PD-1 (SEQ ID NO: 245) npexncraBieHa

Hiwke (ocratku CDR| BbIIeICHBI TOAUYEPKIBAHUEM ):
DICMTQSPAS QSASLGESVT ITCLASQTIG TWLAWYQQOKP GKSPQLLIYA

ATSLADGVPS RIFSGSGSGTK FSFKISSLQA EDFVNYYCQQ LYSIPWTFGG 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 k PD-1 (SEQ ID NO: 249): QQLYSIPWT

IIpuMepHBIi NOMUHYKIEOTH, KOTOphI koaupyeT fomeH VL MAT 15 k PD-1, conepxut nocienoBaTenb-
HOCTb, npuBeneHnyo B SEQ ID NO: 246 (mykneorunsi, koxupyromue octatku CDR|, BbIeneHs! mogyepkuBa-
HUEM):

gacattcaga
aagtgtcacc
catggtatca

gcaaccagct

tgacccagtc

atcacatgce

tccecgectec

tggcaagtca

cagtctgcat
gaccattggt

ctctgggaga
acatggttag

gcagaaacca

tggcagatgyg

tggcacaaaa

taaattatta

ttttctttca

ctgtcaacaa

gggaaatctc
ggtcccatca
agatcagcag

ctttacagta

ctcagctcct
aggttcagtyg
cctacaggct

ttccgtggac

gatttatget
gtagtggatc
gaagattttg
gttcggtgga

ggcaccaagc tggaaatcaa a
2. 'ymaHu3anus MOHOKJIOHAJIBbHOTO anTuTena k PD-1 genoeka 15, uto6sr nomyuuts "MAT x hPD-1 15".
BrimeonncanHoe MBIIIMHOE MOHOKIIOHAJIbHOE aHTHUTENO0 K PD-1 yenoBeka ObIIO TyMaHH3MPOBAHO M J0O-
MOJIHUTEIBEHO AENMMYHU3UPOBAHO MOCIIE HACHTH()UKAIIMY aHTUTEHHBIX AIIUTOIOB, YTOOBI POJIEMOHCTPUPOBATH
BO3MOKHOCTb TyMaHHM3allMK aHTuTea K PD-1 denoBeka ¢ 1esiblo yMEHBIICHNS €70 aHTUTCHHOCTH TIPH BBEJICHUH
YeJIOBEKY-pEIMITHEHTy. B pe3ynbrare ryMaHM3aluy NMOJTYYWIN OIWH TyMaHM3WpOBaHHBIN noMeH VH, oOo3Ha-
YyeHHBIH B HacTosmeM aokyMeHnte kak "VH1 MAT x hPD-1 2", u onue rymanusupoBaHHbINA gfoMeH VL, o6o3Ha-
4eHHBIH B HacTosmeM JgokyMmeHnte kak "VL1 MAT k hPD-1 1". Aatureno, coaepxaiiee ryMaHH3UPOBAHHBIH
noMmeH VL, cmapeHHbIl ¢ TyMaHu3upoBaHHbIM noMeHoM VH, HassiBaercs "MAT k hPD-1 15",
AMUHOKHUCIIOTHAS mocienoBaTensHOCTh JoMeHa VH n3 VHI MAT k hPD-1 15 (SEQ ID NO: 250) npen-
craiena Huxke (octatk CDRy BBIETIEHBI TOTYEPKUBAHUEM ):
EVQLVESGGG LVRPGGSLRL SCAASGFTFS SYLISWVRQA PGKGLEWVAA

ISGGGADTYY ADSVKGRFTI SRDNAKNSLY LOMNSLRAED TATYYCARRG

TYAMDYWGQG TLVTVSS
[Mpumepnbli nonuHykiaeoTna, kotopsiit kogupyer VHI MAT k hPD-1 15, conepxxur nocnemoBartess-
HOCTh, puBeaeHHY0 B SEQ ID NO: 251 (myxneorunsl, konupytomue octatku CDRy, BeIAeneHsl noguepkuBa-
HUEM):
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gaagtgcaac
actcagactg
tetettgggt
attagtgggg

tggttgaaag
tcttgtgcag
gcgccaagcc

gtggtgccga
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tggcggcggyg
cttcaggctt
ccaggtaagg
tacatattat

ctggtgcggc
tacattctcc
gccttgaatg

gccgacagcg

caggtggttc
tcttatctta

ggtcgeegee
tcaagggacg

tttcaccatc

agcagggaca

acgccaagaa

tagcctttac

ctgcagatga

actcacttag agctgaagac accgctactt attactgtgc ccggegeggg

acttacgcta tggactattg gggccagggc accttggtca ctgtctcatc ¢

AMUHOKHUCIIOTHAS mocienoBaTelbHOCTh JoMeHa VH u3 VL1 MAT x hPD-1 15 (SEQ ID NO: 252) npen-
craiena Huxke (octatk CDRy BBIIETIEHBI TTOTYEPKUBAHUEM ):
DIQMTQSPSS LSASVGDRVT ITCLASQTIG TWLAWYQQKP GKAPKLLIYA

ATSLADGVPS RFSGSGSGTD FTFTISSLOP EDFATYYCQQ LYSIPWTFGQ GTKLETK

[TpumepHBI TOTUHYKICOTH, KOoTOophli komupyeTr VL1 MAT x hPD-1 15, comepxut mociemoBareins-
HOCTh, puBeneHHy0 B SEQ ID NO: 253 (mykneotumsl, kogupytone octatk CDRy, BbIIeIeHBI TOAUYEpPKUBa-
HUEM):

gatatccaga
ccgtgtgacc
cctggtatcea

gccaccteee

tgacccagtc

atcacctgte

tcccagetet

tggccagtca

ctcagtgcaa

gaccattgga

gcgtaggcga
acctggctcg

gcagaaacct

tcgcagatgg

cggcaccgac

ctacatacta

ttcacattca

ctgtcaacag

ggcaaggccc
agtgccctce
caatcagcag

ctctactceca

ctaagctgcect
cgatttagcg
cctccagecce

ttccatggac

gatttacgcc
ggtccgggte
gaggatttcg
ctttggtcag

ggtactaaac tggagatcaa a

V. MonokoHabHEIE aHTHTeNa K PD-1 denoBeky 1-15 m ux mpow3BOIHBIE, copepkamyie MOau(UIIpo-
BaHHYIO oOmacTs Fc.

[Ipu HOpMampHOM (YHKIHOHHPOBAHMH WMMYHHOW CHCTEMBI B3aMMOJCHCTBHE KOMIUIEKCOB aHTHTENO-
AQHTHTCH C KJIETKAaMU UMMYHHOU CHCTEMBI IPUBOJUT K IIMPOKOMY CIIEKTPY OTBETOB, HAYMHAS OT Y(PPEKTOPHBIX
(hyHKIMH, TAKKX KaK 3aBHCUMAs OT aHTUTEN MUTOTOKCUYHOCTD, ACTPaHYJISIHS TYIHBIX KJICTOK U (paromuTos, 10
UMMYHOMOIYJTUPYIOIIAX CUTHAIIOB, TAKKX KaK PEryJIHPOBaHUE Mponrepanuu TUM(OIMTOB U CEKPEIIUU aHTH-
Ten. Bee ykazaHHBIC B3aMMOICHCTBHS HHUIUHPYIOTCS IMyTEM CBSI3BIBAHUS 001acTH FC aHTHTEN WM UMMYHHBIX
KOMILICKCOB CO CICIHATH3UPOBAHHBIMU TIOBEPXHOCTHBIMH PEIENTOPAMU KJIETOK Ha KPOBETBOPHBIX KIICTKAX.
Pa3HoOOpa3ue KIICTOYHBIX OTBETOB, BBI3BAHHBIX AHTHTCIIAMH W HMMYHHBIMH KOMILUICKCAMH, OOYCIIOBIICHO
CTPYKTYpHO# reTeporeHHocThIo Tpex penentopoB Fc: FcyRI (CD64), FcyRII (CD32) u FeyRIII (CD16). FeyRI
(CD64), FcyRITA (CD32A) u FcyRIIl (CD16) sBnsitfoTCS aKTUBUPYIOMUMU (T.€. YCHIMBAIOIIAMUA UMMYHHYO
cuctemy) peuenropamu; FcyRIIB (CD32B) sBisiercss HHTHOUPYOMNM (T.€. OCIAOJISIONAM UMMYHHYIO CHCTE-
My) peuenropoM. ITomumo 3Toro B3amMoseiicTBue ¢ HeoHatanbHBIM penentopoM Fc (FcRn) Beictymaer mo-
CPEIHUKOM PEeUUpKYJSIIMU MoyieKyl IgG n3 3HZOCOMBI K MOBEPXHOCTH KIETKH M BBICBOOOXKICHHUS B KPOBb.
AMMHOKHCIIOTHAs TOCeI0BaTebHOCTh mpuMepHoro IgG1l mukoro tuma (SEQ ID NO: 1), IgG2 (SEQ ID NO:
2), IgG3 (SEQ ID NO: 3) u IgG4 (SEQ ID NO: 4) npeacrapiieHa HIKe.

Momudukanust ooactd Fc 00bIYHO MPUBOANUT K U3MEHEHHOMY (DEHOTHITY, HApUMEp, NU3MEHEHHOMY TIe-
PHOMY TIONYBBIBEACHUS M3 CBIBOPOTKH KPOBH, M3MEHEHHOH CTaOMIBHOCTH, W3MEHEHHOH BOCTIPHMMYHBOCTH K
KIETOYHBIM (pepMeHTaM Wi m3MeHeHHOH s dekropHoit ¢hyHKIMU. JKenatenbHOH MOXKET OBITh MOAU(UKAIUSI
AQHTHTENA WIN APYTOW CBSA3BIBAIOIIEH MOJEKYIBI COTJIACHO HACTOSAIIEMY H300pETEHHUIO B OTHOMICHUH 3¢ dexrop-
HOW (DYHKIIMHU, HATIPUMED, JJIS TOTO YTOOBI MOBBICHTH 3(P(PEKTUBHOCTH YKa3aHHOW MOJICKYJIBI B JICUCHUU pakKa.
CHWXEHHUE WU YCTpaHCHHE 3PPEKTOPHON (PYHKIMH SBISICTCS KeIAaTCIbHBIM B HEKOTOPBIX CIyYasx, HalpuMmep,
B ClTy4ac aHTHUTEN, MEXaHU3M JICHCTBHS KOTOPHIX BKIIFOYAET OJOKHPOBAHKE MM aHTATOHUCTHYCCKOE NICHCTBHE,
HO HE JIM3HC KJETOK, HECYIINX aHTUreH-MuIieHs. [loBbimenHas 3¢ dexkropHas GyHKIMS 0OOBIYHO SBIIICTCS HKe-
JaTeIbHOM, KOT/Ia OHA HAIMpaBlicHa Ha HEXEJIATCIbHBIC KICTKH, TAKHE KaK OITyXOJICBBIC U UYKCPOTHBIC KICTKH,
B KoTOphIX FcyR skcmpeccupyrores ¢ HU3KUMHU YPOBHIMH, HAIIPUMEP, OITyXoJecrernuduanse B-kieTkn ¢ Hu3-
kM ypoBHeM FcyRIIB (Hampumep, Hexomkkuackas mumpoma, CLL u mmmdoma bepkurra). B ykazaHHbIX Ba-
pHaHTaX pean3allii MOJICKYJIBI COTJIACHO HACTOSIIEMY U300PETEHUIO, KOTOPHIM MPHUIAIH WIH KOTOPBHIC UMCIOT
U3MEHCHHYIO 3 (EKTOPHYIO (PYHKIMOHATBHYIO aKTHBHOCTh, MOXKHO TPUMCHSTH JJIS JICUCHUS W/WIN TPEIOT-
BpareHns 3a00JIeBaHus, paccTpoiicTBa M HHPEKINH, IPU KOTOPHIX KeTaTeIbHOM SBISETCS MOBBIIEHHAS (-
(hekTHBHOCTE 3P PEKTOPHON PYHKIIMOHAITEHON aKTHBHOCTH.

CornacHO HEKOTOPHIM BapHaHTAM PEalTH3aluy HACTOAIMIETO m300peTeHns PD-1-cBA3pIBaIOMIE MOJICKYIIBI
COTJIACHO HACTOSAIIEMY M300pPETeHHIO cojiepkaT o0macTh Fc, koTopas coaepKuT ofaHy Uiu 0oee MOaupUKaIIAi
(mammpuMmep, 3aMeH, JeNeUid WIK BCTaBOK) B aMUHOKHCIIOTHOH IociieioBaTebHOCTH obiactu Fe mukoro Tuma
(manpumep, SEQ ID NO: 1), kotopble cHmkaroT ah(huHHOCTS M aBUAHOCTH oOmactu Fc, M, cOOTBETCTBEHHO,
MOJIEKYJIBI COTJIACHO HACTOSIIEMY H300peTEeHHI0, B OTHOIIEHUH ogHOTO miH Oornee perenitopoB FeyR. Cormacao
JpYrMM BapHaHTaM peajM3allid HACTOSINET0 M300pETEeHHs MOJIEKYJBl COTJIaCHO HACTOAIIEMY H300pEeTeHHUIO
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cozepkar obxacte Fc, koTopas comepuT oqHy WiIM Oojee MOIM(HKAIMKA aMHHOKHCIOT obiactu Fe mukoro
THIIa, KOTOPbIE yBEINYMBAIOT a(HMHHOCTh U aBUIHOCTH 001acTH FC M, COOTBETCTBEHHO, MOJICKYJIBI COTJIACHO
HacTosIeMy N300pETeHNIO, B OTHOIIEHHH ojHOTO Min Gonee perentopoB FcyR. CormacHo apyrum BapuaHtam
peanu3any HaCTOSIIIETo n300pETeHUT MOJIEKYJIbI COJIepKaT BapuaHT obnactu Fc, mpuuem ykazaHHBINH BapHaHT
MPUAAET WM ONOCPENYeT MOBBIIICHHYIO aKTUBHOCTD, CBA3aHHYIO C aHTUTEJIO-3aBUCHMOI KJICTOYHOM ITUTOTOK-
cuunocthio (A3KL), w/unu noBeimeHHoe cBsi3biBaHue ¢ FCyRIIA mo cpaBHEHHUIO ¢ MOJICKYJION, HE COAEpIKaIIeh
obnacte Fc nmm conmeprkanieit ob6nacte Fc qukoro tumna. B npyrux BapuaHTax peaau3allid HACTOSIIETO U300pe-
TEHHsI MOJIEKYJIBI CoiepyKaT BapuaHT oOmact Fc, mpuduem yka3aHHBIN BapHaHT MPUAAET WIH OIIOCPEAYET CHU-
xeHHyto aktuBHOCTh A3KL (vmm npyroit addexropHOit GyHKIMN) W/WiK MoBbImeHHOe cBsizbiBaHue ¢ FcyRIIB
IO CpaBHEHUIO C MOJIEKYJIOH, He colepikaieit oomacts Fc wm comeprkamieit oomacts Fc aukoro tuma. CormacHo
HEKOTOPBIM BapHaHTaM peaii3allii B 00JACTh HACTOAIIETO M300peTeHus BKIOYeHB! PD-1-cBa3pIBatomue Mo-
JIEKyJIBI, coAeprkamue BapuaHT obmactu Fc, mpudeM yka3aHHBIN Bapuant oOxacté Fc He mposBIseT AeTEKTH-
pyeMoro CBsi3bIBaHUS ¢ JIIOOBIM FcyR 1Mo cpaBHEHHIO ¢ COMOCTaBUMOW MOJIEKYNOH, comepskamieid oomacts Fc
nukoro tumna. CorimacHo APYrUM BapraHTaM peau3aliii B 00JacTh HACTOSIIETr0 H300peTeHus BKIoYeHbl PD-1-
CBSI3BIBAIOIIMIE MOJICKYJIBI, COAEpIKaliue BapuaHT obnact Fc, mpudeM yka3zaHHBIH BapuaHT o6iactH Fc cBs3bI-
BaeTcs TOJbKO ¢ ogHuM FcyR, mpenmourutensro ¢ omaum u3 FeyRITA, FcyRIIB wmm FeyRIITA. JTro6oe momxo-
Jsinee moseineHne ahp@UHHOCTH W/MAKM aBUIHOCTH MPEANOYTHTENHHO OLICHUBAIOT ITyTEM M3MEPEHHS B YCIIOBH-
SIX in Vitro cTereHu AeTeKTupyemMoro cBs3biBaHus ¢ FCyR mm FcyR-cBsA3aHHO# aKTHBHOCTH B KJIETKaX, KOTOPBIC
SKCIIPECCUPYIOT HU3KHE YpoBHHU FCYR, Kora akTHBHOCTH CBSI3BIBAHUS MCXOTHON MOJIEKYIHI (6€3 Moauduimpo-
BaHHOMW oOsiactu Fc) He mojiaeTcst IeTEeKTHPOBAHMIO B KIIETKaX, MJIM B KJIETKaX, KOTOPbIE SKCIIPECCHPYIOT LieIe-
BbIE aHTUTEHBI, OTIMYHBIE OT perentopoB Fcy B mmotHocTH oT 30000 mo 20000 MONeKy/KIETKY, B TUIOTHOCTH
ot 20000 mo 10000 monexy/kierky, B otHocTH ot 10000 1o 5000 Monexy/kineTky, B ioTHOcTH oT 5000 10
1000 monekyin/kierky, B miotHoctd oT 1000 1o 200 monekyn/kneTky wiu B miioTHocTH 200 MOJEKyI/KIETKY
wi Meree (Ho He Menee 10, 50, 100 wmm 150 monekyn/knerky). PD-1-cBsi3pIBaromnye MOJICKYJIbI COTJIaCHO Ha-
CTOSIILIEMY M300pPETEHHIO MOTYT CO/IEpXKaTh BapHaHT obsactu Fc, nmeronumii n3MeHeHHY0 ah(UHHOCTH B OTHO-
IIEHUN aKTUBUPYIOIIETO /Wi MHruoupytomero pernenropa Fcy. CormacHo ogqHOMY BapuaHTy peaau3aliy Ha-
crosiiero u3ooperenust PD-1-cBsi3piBatomas MojeKyia COIEpKUT BapuaHT obsactu Fc, KOTOpBIH MMeeT MOBbI-
mennyo adhduaHOCT, B OoTHOmEHWH FcyRIIB m cHmkennyro addunHOCT, B oTHOmeHHH FCyRIIIA w/mmm
FcyRIIA mo cpaBHEHHIO ¢ COIMOCTABUMOM MOJIEKYIIOH, coaepikaiiei oomacts Fe nukoro tuma. CoryiacHo Apyro-
My BapHaHTy peaJM3alliy HacTosmero m3odperenus PD-1-cBs3bIBaromias MOJICKYJa COTJIACHO HACTOSAIIEMY
M300pETEHHIO, CONEPKUT BapHaHT obmacTn Fc, KOTOpbI MMeeT yMeHbLIEHHYIO ap@HHHOCTE B OTHOLICHUH
FcyRIIB u noseimennyto adduaHocTh B oTHOmEeHNH FeyRIITA w/umu FeyRIIA o cpaBHeHMIO ¢ conocTaBUMOi
MOJICKYJIOH, comepikanieit obiacte Fc gukoro Tuma. B aqpyrom BapuaHTe peaian3aliiil HACTOSIIETO H300pETESHUS
PD-1-cBs3bIBatoIye MOJIEKYJIBI COTJIACHO HACTOSIIEMY H300PETEHUIO COJIEpKaT BapuaHT obnactu Fc, KoTopsrid
uMeeT yMeHblIeHHYI0 adduuHOCT, B oTHOmeHMH FcyRIIB m ymenblieHHyr0 a@@HUHHOCTE B OTHOLICHUH
FcyRIITA n/unm FeyRIIA no cpaBHEHHIO ¢ COIIOCTaBIMOM MOJIEKYJIOH, conepikaiueii odmacts Fc mukoro tuma. B
JIPYTOM BapHaHTE peajii3aliyd HacTosIero n3ooperenus PD-1-cBsa3piBaroniie MOJIEKyIbl COTJIACHO HACTOSAIIE-
My HM300pETEeHHIO coaepkaT BapuaHT oOmactu Fc, KoTopwlii mMeeT HeM3MeHHYI0 a(@UHHOCTH B OTHOIICHUH
FcyRIIB n ymenbmienHyto (nm noBbslneHHyo0) apduanocts B otHomennu FeyRIITA w/mmm FeyRIIA otHOCH-
TEJILHO COTIOCTaBUMO MOJICKYJIbI, cofieprkamiei oonacts Fey nqukoro tuma.

CornacHO HEKOTOPHIM BapHaHTAM pEalTH3aldy HACTOAIMIEro m300peTeHns PD-1-cBA3pIBAIOMIE MOJICKYIIBI
COTJIACHO HACTOSIIEMY M300pPETEHHIO COJepKaT BapuaHT obiactu Fc, nmeronuii naMeHeHHnywo ad(GUHHOCTD B
otHomeHnn FcyRIIIA wn/mmm FeyRIIA, Tak, 9To MMMYyHOTIIOOY/IHH 001aiacT NOBBIMIEHHOH 3()(heKTopHOH (yHK-
muei. HeorpannunBatomiie npuMepsl d3PQPEeKTOPHBIX (YHKIMA KIETOK BKIIIOYAIOT aHTHUTENO-3aBUCHUMYIO KIle-
TOYHYIO IHUTOTOKCHYHOCTH, aHTUTEJIO-3aBUCHMBIN (ParonnTos, (aromuros, OICOHHU3ALUIO, OIICOHO(ATOINUTO3,
CBSI3BIBAHME KJIETOK, 00pa3oBaHHE PO3ETOK, CBA3BIBAHHUE C KOMIIOHEHTOM KoMIuieMeHTa Clq M KOMIIIEeMEHT-
3aBUCHMYIO KJICTOYHYIO IIMTOTOKCHYHOCTb. B IpennouTuTensHOM BapHaHTe pealn3allii HAacTOSIIEro M3o0pe-
TeHus1 aPUHHOCTD WK dQdexTopHas GyHKIUS U3MEHSIETCS 110 MEHBIIEH Mepe B 2 pa3a, IPEANOYTUTEIBHO I10
MeHbIIeH Mepe B 4 pa3a, 0 MEHblIEH Mepe B 5 pa3, o MeHbIIeH Mepe B 6 pa3, 0 MEHbIIEH Mepe B 7 pas, Mo
MeHbIIeH Mepe B 8 pas, o MeHblIel Mepe B 9 pa3, o Mensieil Mepe B 10 pa3, no Mensmeil mepe B 50 pa3 unu
o MeHbIIel Mepe B 100 pa3 o CpaBHEHUIO C COMMOCTaBUMOW MOJICKYJION, cofepxaieit oonacte Fc nukoro tu-
na. CorjacHo JpyruM BapHaHTaM pealn3alliy HacTosIIero n3o0pereHus Bapuant obnactu Fcy mMmyHocnenu-
¢uuHO cBs3bIBacTCs ¢ oMM min Oosee FcR ¢ Benmmuunoit addunnoCcTH, KOTOpast HO MeHbIIeH Mepe Ha 65%,
MIPENMOYTHUTENBHO 110 MeHbIel Mepe Ha 70%, 75%, 80%, 85%, 90%, 95%, 100%, 125%, 150%, 175%, 200%,
225% nnu 250% npesrimaet adGUHHOCTH MOJIEKYJIIBI, coaepskarieii oomacts Fc nukoro tumna. Takue n3mMepeHus
MOTYT TPEACTABIATh COOOH KOJIMYECTBEHHBIC UCCICIOBAHMS B YCIOBHAX in ViVO HJIM in Vitro, ¥ B MPEATIOYTH-
TEJIEHOM BapHaHTE MPEJCTABIAIOT COOON KOJIMYECTBEHHBIE HCCIICIOBAHMS B YCIOBHAX in Vitro, Takue Kak TBEp-
noda3ueiii tMMyHODepMeHTHBIN aHam3 (D A) uimm moBepXHOCTHBIN TUIA3MOHHBIA PE30HAHC.

CornacHO pa3IMYHBIM BapHaHTaM peau3alliy HACTOsIIEero u3odpereHus PD-1-cBs3pIBaroniue MOIEKyIIbl
COTJIACHO HACTOSIIIEMY M300pPETEHHIO COJEepXKaT BapuaHT obOiacTu Fc, mpuyem yka3aHHBIN BapHaHT SIBISETCS
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aroOHHWCTOM II0 MEHBIICH Mepe OTHOTO BHAAa aKTHBHOCTH penenTtopa FcyR wnm sBnsercss aHTaroHHCTOM IO
MEHBIIIEH Mepe 0JHOTO BUAa akTHBHOCTH perienitopa FecyR. CormacHo mpenmnodTHTeIbHOMY BapHaHTy peann3a-
UM HACTOSIIETO M300PETCHHSI MOJEKYIBI COJEPXKAT BapUAHT, KOTOPBIN SBISCTCA aHTArOHHCTOM OJHOTO WU
6onee BumoB akTuBHOCTH FcyRIIB, Hampumep, omocpenyemoii B-kinetkamu niepenadu CUTHANIOB, aKTUBAIUK B-
KJIICTOK, mpoiudeparnuu B-k1eTok, BRIpaOOTKU aHTUTEI, BHYTPUKICTOYHOTO MPUTOKA KAIBIUS B B-KiieTku, mpo-
rpeccupoBaHus KileTouyHOTo mukia, FcyRIIB-omocpeayeMoro MHTHOMpOBAaHUS TIepeau CUTHAIIOB C YIaCcTHEM
FceRI, pochopumuposanus FcyRIIB, npusneuenus SHIP, docdopmmmpoBanus SHIP u cBs3piBanms ¢ She, wim
AKTUBHOCTH OJHOH MK 00Jice MOJIEKYII MOCISAYIOMNX KackanoB peakiuii (Hanpumep, MAP-kunaszsr, JNK, p38
nnmu Akt) B myt mepenauun curaana ¢ yaactuem FCyRIIB. CormacHo apyromy BapuaHTy pean3aiii HaCTOSIIIe-
ro m3o0perennst PD-1-cBs3pIBaronie MOJIEKYJIbI COTIIACHO HACTOSIMIEMY M300pETCHUIO COJepKaT BapHaHT, KO-
TOPBIX SIBIIIETCSI aTOHICTOM OJHOTO MM Oojiee BUAOB akTHBHOCTH FceRI, HampuMmep, akTHBAallUM TYyJHBIX KiIe-
TOK, MOOWJIM3AIIUU KaJBIHSI, ACTPAHYJIISIMH, BHIPAOOTKH IIUTOKHHOB WIIA BBICBOOOXKICHHUS CCPOTOHHHA.

CornacHO HEKOTOPHIM BapHaHTAM PEANU3alUH HACTOSINETO M300PCTCHUS MOJICKYIBI COJCPKAT 00JacTh
Fc, copepxamryro obmactu 3 nqByx uiau 6onee m3otumoB IgG (manpumep, IgG1, 1gG2, 1gG3 u 1gG4). B Hacrosi-
meM m3o0pereHny obmacTtk Fe, Kak monaraior, mMeeT KOHKpeTHBIH m3otun IgG, ecan ee aMHHOKHCIOTHAS TO-
CIIEZIOBATENIFHOCTh HAaMOOJIee TOMOJIOTHYHA YKAa3aHHOMY H30THITY OTHOCHTENFHO ApYyrux m3oTumnoB IgG. Pas-
nrgHBle M30TUNEI 1gG MposBIAIOT pa3nudHble Gu3ndeckre W (yHKIHOHAIBHBIE CBOMCTBA, BKIIOYAS IEPHOX
TIOJYBBIBEICHHUSI U3 CHIBOPOTKM KPOBH, CBS3BIBAaHHE KOMIUIEMEHTa, ap(UHHOCTH CBS3BIBAHUS B OTHOLICHHUU
FcyR u aktuBHOCTD 3ddekropubix dpynkuuit (Hanpumep, A3KI, K31 u T.1.), BcaencTBue pasauyuii B aMHHO-
KHCIIOTHBIX ITOCIIEOBATENLHOCTSIX MapHUPHOU oOsacTu w/wimm obnactu Fc, Hanpumep, kak omucaHo B Flesch
and Neppert (1999) J. Clin. Lab. Anal. 14:141-156; Chappel et al. (1993) J. Biol. Chem. 33:25124-25131; Chap-
pel et al. (1991) Proc. Natl. Acad. Sci. (U.S.A.) 88:9036-9040; wniu Bruggemann et al. (1987) J. Exp. Med
166:1351-1361. VkazanHslii TUI BapuaHTa obiactu Fcy MOKHO MPUMEHSTH 1O OTIEIBHOCTH, HJIUM B KOMOHWHA-
U ¢ Moau(UKaIe aMUHOKUCIIOT, U BO3JCHCTBUSA Ha Fc-omocpenyemyto 3pQeKTOpHYIO (GYHKIUIO W/WIA
AKTUBHOCTH CBS3BIBaHUS. B ciydae Mcrosib30BaHusS B KOMOWHAIMK, MOAH(DHUKALNS aMHUHOKHCIOTHI U IIAPHUP-
Has oOnacte/o0macte Fc IgG MOTyT mpOoSsBIATE CXOAHYIO (PYHKIIMOHAILHOCTH (HAIPUMEp, MOBBHIIMICHHYIO ad-
¢urHOCTh B oTHOMIEHNU FCyRITA) 1 MOTYT JIefiCTBOBATh aIIMTHUBHO WM, O0Jiee MPEAMOYTUTEHPHO, CHHEPTHYIe-
CKH, 4T00BI MOANGHUINPOBATE 3P (HEKTOPHYIO (YHKIIMOHAIBHOCTh B MOJIEKYJIE COTJIACHO HACTOSIEMY H300pe-
TEHHIO, TI0 CPABHEHHUIO C MOJICKYJIOHM COTJIIAaCHO HACTOSIIEMY M300pETEeHHIO, KOTOpasi COAEPKUT obnactb Fc au-
koro tumna. CorjlacHO APYTHM BapHaHTaM pealn3alliil HaCTOAIIETO W300peTeHus Moau(pUKans aMIHOKUCIIOT U
obnacte Fc IgG MOTYT MpOSBISITh TMPOTHBOIIOJIOKHYIO (PYHKIIMOHATBHOCTh (HApUMED, MOBBIMIEHUE U YMEHb-
menue apdunanoctu B oTHOImeHNH FCyRITA, COOTBETCTBEHHO) M MOTYT CENIEKTUBHO PErYJIMPOBATh MM CHUKATH
cnenn(uIHYI0 (PYHKIMOHAIBHOCTH B MOJIEKYJIE COTJIACHO HACTOSIIEMY M300pPETEHHIO, TI0 CPAaBHEHUIO C MOJe-
KyJIOH COTTIAaCHO HACTOSIIIIEMY U300peTeHHIO, He conepikaiieit oomacts Fc mmm comepxkameii obnacts Fc qukoro
THIIA TAKOTO K€ W30THUIIA.

B mpeamouTuTenbHOM KOHKPETHOM BapuaHTe peanu3aiiu PD-1-cBsA3pIBaromue MOJCKYJIBI COTIIACHO Ha-
CTOSAIIEMY H300PETEHUIO COJepIKaT BapuaHT o0xactu Fe, mpuyeM yka3aHHBIH BapuaHT obnactu Fc cogepxut mo
MEHBIICH Mepe 0HY MOAN(UKAIIUI0 aMHHOKHUCIIOTHI, IO CPABHEHHIO ¢ 007acThio Fc AMKOro THMa, Tak, 4To yKa-
3aHHAs MOJIEKYyJIa UMEET U3MECHEHHYI0 apQuHHOCTh B oTHOWICHHU FCR, mpu ycnoBum, 4To yKa3aHHBIH BapUaHT
obmactu Fc He comepxuT 3aMeHy B MMOJIOKEHHUAX, KOTOPBIE HEMOCPEICTBEHHO BCTYMaloT B KOHTakKT ¢ FcyR, Ha
OCHOBAHUU JAHHBIX KPUCTAILIOrPAdUUECKOTO U CTPYKTYPHOTO aHamm3a B3aumoeicTeuii Fc-FcR, Takux kak e,
KoTopbie omucansl Sondermann et al. (2000) Nature 406:267-73. I[IpumMeps! onoxenuit B odmactu Fc, kotopsie
HETIOCPEACTBEHHO BCTYMAIOT B KOHTAKT ¢ FCYR, mpencTaBisioT coboit ocTatku aMUHOKUCITIOT 234-239, ocTaTku
aMHHOKHCIIOT 265-269 (netins B/C), ocratku amuHokucnot 297-299 (netns C'/E) n ocratkn amuHOKuCHIoT 327-
332 (merns F/G). CoriacHo HEKOTOPHIM BapHaHTaM PEAJIM3alMU HACTOSIIETO N300PETEHHUsI MOJIEKYIIbI COTJIACHO
HACTOSIIEMY H300pEeTeHUI0 comepKaT BapuaHTHl o0xacTu Fc, comeprkamue MOIM(HUKANIO IO MEHBIIEH Mepe
OJTHOTO OCTaTKa, KOTOPBIH HE BCTYMAeT B HEMOCPEACTBEHHBIN KOHTAKT ¢ FcyR, Ha OCHOBaHHMHU JaHHBIX CTPYK-
TYpPHOTO ¥ KpUCTATOrpaMIecKOro aHaImn3a, HalpuMep, HaXOIUTCs BHE caiiTa cBs3biBaHus Fc-FcyR.

BapuanTs! o6mactu Fc Xxopo1mo W3BECTHBI B JaHHOW 00JacTH TEXHUKH, M JIOOOW M3BECTHBIM BapHaHT 00-
nmacti Fc MoXxeT OBITh HMCTOJB30BAaH COTIIACHO HACTOSAIIEMY HM300pPETEHUIO UIA NMPHUAAHUS WA MOANDUKAITUN
3 dexTopHON QyHKIMH, IPOSBIAEMON MOJIEKYJION COTIIACHO HACTOSIIEMY H300pETEHHUIO, CoIepKaleil 00macTh
Fc (unmu ee 9acTh), B COOTBETCTBUH C JaHHBIMU (DYHKIIMOHAIBHBIX WCCIeA0BaHNM, HanmpuMep, B NK-3aBucumom
WIIM 3aBUCHUMOM OT Makpo¢aroB KOJIMYECTBEHHOM HccienoBanuid. Hampumep, BapuanTs! obmactu Fe, mneHTn-
(buUIMpoOBaHHBIE KaK BapUAHTHI, H3MEHSIONNE dPPEKTOPHYIO0 QYHKIHIO, pacKpbIThl B PCT myOnukamusx WO
04/063351; WO 06/088494; WO 07/024249; WO 06/113665; WO 07/021841; WO 07/106707; u WO
2008/140603, u m000it MOAXOAAIINIT BapHaHT, PACKPBITHIH B YKa3aHHBIX ITyOJIMKAIMAX, MOXHO NPHMEHSTH B
MOJIEKYJIaX COTJIaCHO HACTOSIIIEMY N300PETEHHIO.

CornacHO HEKOTOPHIM BapHaHTAM PEATH3alUU HACTOSAIIETO 300peTeHuss PD-1-cBS3bIBAIONIAE MOJICKYIIBI
COTJIACHO HACTOSILEMY M300pETeHHIO conepkaT BapuaHT obnactu Fe, conepxkamuii onHy uinu 6ostee Moaudu-
Kaluii aMUHOKHCIIOT B OJTHOU WU OoJiee oOnacTsax, Moaudukanus (MoIu(pUKAIMK) KOTOPBIX U3MEHSAET (OTHO-
cuTeNbHO obnactu Fc aukoro Twma) cooTHomeHHe BeTUInH ahpUHHOCTH BapraHTa ooactd Fc B onb3y akTh-
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pupyromero FcyR (mampumep, FcyRITA mmm FcyRIITA) oTtHOCHTEeNnsHO wmHTHMOMpyromero FcyR (Takoro kak
FcyRIIB):

CootHouienue BennunH adppuaHocTH=V3MmeHenne apdruaHOCTH BapuaHTa Fc, OTHOCHTENBHO TUKOTO THIIA, B
o3y aktuBupyromero FcyR/M3menenne adduaHOCTH BapnanTa Fc, OTHOCHTENEHO JUKOTO THIIA, B ITOJIB3Y
uHTHONpYyIomero FcyR

OcCo0eHHO TPEANOYTUTENBHBIMU ABISIFOTCS PD-1-cBsi3pIBatOIINE MOJIEKYJIBI COTJIACHO HACTOSALIEMY H30-
OpeTeHHI0, KOTOphIE cozepKaT BapuanT obiactu Fc (o cpaBHeHuro ¢ obaacTeio Fc aukoro tuma), B KOTOPBIX
BapuaHT obnactu Fc mMeer cooTHomeHne BennuuH adpGuHHOCTH Oobie 1. YKa3zaHHBIE MOJICKYJIBI OCOOCHHO
MOJIE3HBI B 00ECIICYEHUH TEPAIIEBTHUECKOTO MIIA IPOQIIIAKTHYECKOTO JEUCHHS 3a00I€BaHNUS, paCCTPOHCTRBA MIIH
WHQEKINA WINA YIydIIeHHsS €€ CUMIITOMA, KOT/Ia JKeIaTeIbHOW ABISASTCS MOBBIMIeHHAS d()PEeKTUBHOCTD I dek-
TopHOH (QyHKIMHU KieTok (Hampumep, A3KLI), onocpenyemoit FcyR, Hanpumep, npu pake nim HHQEKIHOHHOM
3aboneBannn. Hamportus, BapuanT obmactu Fc, nmeronuii cooTHomeHNne BeTUInH aQ(UHHOCTH MEHbIIE 1, BbI-
3pIBaeT YMeHbIIeHHE 3P (HeKTUBHOCTH 3D PekTopHON GYHKIMHU KIeTOK. B Tabn. 1 mpuBeneHsl MpUMEpHBIE OJTH-
HapHBIE, IBOMHBIE, TPOHHEIE, YETHIPEXKPATHBIE U MIATUKPATHBIC MYTAIUH, HE3aBUCHMO OT TOTO, XapaKTEPHO IS
HUX COOTHOIIIEHNE BETMYUH ad(UHHOCTH OOJIbINE WK MEHbIIE 1.

Tabnmma 1
TunuyHbIC OMUHAPHBIC M MHOKECTBCHHBIC MYTAIIUH, IEPCUYUCIICHHBIC B COOTBETCTBUU
C COOTHOIICHUEM BEJIMYUH a)(QpUHHOCTH

OnunapHas ‘ JABoiinas ‘ Tpoiinas ‘ YeTpipexkpaTHas ‘ HsTuxpaTnas
CoorHomeHne BenunH adppuHHOCTH >1
F243L F243Lwu | F243L,P247L u | L234F, F243L, L235V, F243L, R292P,
R292P N421K R292P u Y300L Y300L u P396L
D270E F243Lu | F243L,R292Pu | L2351, F243L, L235P, F243L, R292P,
Y300L Y300L R292P u Y300L Y300L u P396L
R292G F243Lwu | F243L,R292Pu | L235Q, F243L, F243L, R292P, V3051,
P396L V3051 R292P u Y300L Y300L u P396L
R292P D270Eun | F243L,R292P u | F243L, P247L,
P396L P396L D270E u N421K
R292Pu | F243L,Y300Lu | F243L, R255L,
Y300L P396L D270E u P396L
R292Pu | P247L,D270Eu | F243L, D270E,
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V3051 N421K G316D u R416G
R292Pu | R255L,D270Eu | F243L, D270E,
P396L P396L K392T u P396L
Y300Lu | D270E, G316Du | F243L, D270E,
P396L R416G P396L u Q419H
P396Lu | D270E, K392T u | F243L, R292P,
Q419H P396L Y300L, u P396L
D270E, P396L u | F243L, R292P,
Q415H V30511 P396L
V284M, R292L n | P247L, D270E,
K370N Y300L n N421K
R292P, Y300L u | R255L, D270E,
P396L R292G u P396L
R255L, D270E,
Y300L u P396L
D270E, G316D,
P396L u R416G
CooTHomeHne BenuuH adppuHHOCTH <1
Y300L F243Lu | F243L, R292P n
P396L V3051
P396L P247L n
N421K
R255L u
P396L
R292P u
V3051
K392T n
P396L
P396L n
Q419H

CornacHO KOHKPETHOMY BapHaHTy peallu3allii HACTOSIIECT0 M300peTeHUs BapuaHTHl obmactu Fc comep-
xKat Jro0ble MOIU(UKAIMKM aMHHOKHCIIOT (HAallpuMep, 3aMeHbl) B JTI000M u3 mojoxeHud 235, 240, 241, 243,
244, 247, 262, 263, 269, 298, 328 wiu 330 u npeAmOYTHTENBHO OJWH WK OoJice U3 CICIYIOIUX OCTATKOB:
A240, 1240, L241, L243, H244, N298, 1328 unu V330. CornacHo Ipyromy BapuaHTy peaju3alliy HACTOSILErO
n300peTeHus BapuaHThl obnactu Fc comepkaT Mo0ble MOTU(PUKAIIMA AMUHOKUCIIOT (HAIIPUMED, 3aMEHBI) B JIFO-
6om m3 monoxeHuit 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 unu 439 1 npenmOYTUTEIHHO
oavH Wik OoJiee u3 cienyromux ocrtatkoB: H280, Q280, Y280, G290, S290, T290, Y290, N294, K295, P296,
D298, N298, P298, V298, 1300 umu L300. CormacHO MpeAnoYTUTEIFHOMY BapHAHTY pealn3aIliil HACTOSIIIETO
n300peTeHus BapuaHThl obnactu Fc, koTopsle cBsa3biBaroTcs ¢ FcyR ¢ u3meHeHHol adpUHHOCTBIO, comepikaT
Mo0BIe MOTU(PUKAIINA aMHHOKHCIIOT (HAIpUMep, 3aMEHbI) B JTIOOOM M3 MoyioxkeHwui 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 win 439. IlpeanodtuTeabHO BapuaHT oOnacTu Fc comep Ut mo00iH U3 CIeIyroIuX
octatkoB: A256, 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 unu A430.

CornacHo IpyromMy BapHaHTY peajH3alldy HACTOSIIEr0 H300peTeHUs BapuaHThl oonactu Fc, koTopeie cBs-
3p1Batotest ¢ FeyR (mocpencrBom cBoeit obiactu Fc) co cHmxeHHOM aduHHOCTBIO, cofepkaT Jitoobie Moudu-
Kallil aMUHOKHCJIOT (HalpuMep, 3aMEeHBI) B TIOOOM W3 TOJIOKEHU#H 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 wim 439.

CoryiacHO IpyroMy BapHaHTy peau3allii HaCTOAIIETO N300peTeHHsI BApUaHThI 00sacTh Fc, KoTophie CBs-
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3p1BafoTCs ¢ FcyR (mocpencTBom cBoeii obmactu Fc) ¢ moBeimenHoM ahpUHHOCTRIO, comepkat aoobie Moaudu-
Kallil aMUHOKHCJIOT (HalpuMep, 3aMeHBI) B Tr000M u3 mostoxkenuit 280, 283, 285, 286, 290, 294, 295, 298, 300,
301, 305, 307, 309, 312, 315, 331, 333, 334, 337, 340, 360, 378, 398 unu 430. CoriacHo Ipyromy BapHaHTy
peaNu3any HACTOSIIETO N300peTeHus BapuaHThl 0bsacTu Fc, kotopeie cBs3piBatoTcs ¢ FCyRIIA ¢ moBwimeHHOM
ah(GUHHOCTBIO, COJEpKAT OO0 U3 CICAYIOIUX OcTaTKoB: A255, A256, A258, A267, A268, N268, A272,
Q272, A276, A280, A283, A285, A286, D286, Q286, S286, A290, S290, M301, E320, M320, Q320, R320,
E322, A326, D326, E326, S326, K330, A331, Q335, A337 wu A430.

[IpenmodrruTenpHBIE BAPUAHTHI COJEPKAT ONHY HMIIM Oosiee MOAUPHUKAIUN B JTFOOOM W3 IMOJIOKCHHMA: 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 nmm 332.

OCco0EHHO TPEINOYTUTEIILHBIE BapHaHTHI COJEpKaT OJHY WM Ooyiee MoaudUKaiuii, BHIOpaHHBIX W3
rpynn A-Al:

228E, 228K, 228Y i 228G;

2304, 230E, 230Y mm 230G;

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

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

233D;

2341 un 234F,

235D, 235Q, 235P, 2351 i 235V,

239D, 239E, 239N mm 239Q;

240A, 240L 240M nau 240T;

243R, 243, 243Y, 243L, 243Q, 243W, 243H nm 2431,
244H;

245A;

247G, 247V wmm 247L;

262A, 262E, 2621, 262T, 262E wm 262F,

263A, 2631, 263M nu 263T;

264F, 264E, 264R, 2641, 264A, 264T umn 264W,

265F, 265Y, 265H, 2651, 265L, 265T, 265V, 265N wm 265Q;
266A, 2661, 266M nu 266T;

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

2731,

275L wmm 275W;

281D, 281K, 281Y win 281P;

284E, 284N, 284T, 284L, 284Y nau 284M,

291D, 291E, 291Q, 291T, 291H, 2911 wnu 291G;

299A, 299D, 299E, 299F, 299G, 299H, 2991, 299K, 299L, 299M, 299N, 299P, 299Q,

wn mZ Ol T O Z Z TR T T " o T m g O W o>

< =] 2| <| | =
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299R, 2998, 299V, 299W unu 299Y,

Z 302L
AA | 304D, 304N, 304T, 304H unu 304L
AB | 305L
AC |313F,
AD | 323L

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

AF | 328D, 328Q, 328K, 328R, 328S, 328T, 328V, 328L 328Y, 328W, 328P, 328G, 3284,
328E, 328F, 328H, 328M unu 328N

AG | 330L, 330Y, 3301 ruam 330V;

AH | 332A, 332D, 332E, 332H, 332N, 332Q, 332T, 332K, 332R, 3328, 332V, 332L, 332F,
332M, 332W, 332P, 332G i 332Y; u

Al | 336E, 336K wm 336Y

Eme OGonee mpenmouTuTeNbHBIE BapHaHTHI COAEpXKAaT OAHY WM Oojee MoauduKanui, BHIOPaHHBIX M3
rpynn 1-105:

I'pynna | Bapuant I'pynna | Bapuanr

1 A330L/I332E 54 S239D/D265L/N297D/1332E
2 D265F/N297E/1332E 55 S239D/D265T/N297D/I332E
3 D265Y/N297D/1332E 56 S239D/D265V/N297D/1332E
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/1332E

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 $239D/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
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13 | F241R/F243Q/V262T/V264R 66 | S239D/N297D/I332E/K326E

14 | F241R/F243Q/V262T/V264R/ | 67 | S239D/N297D/I332E/L235D
I332E

15 | F241W/F243W/V262A/V264 63 | S239D/S298A/I332E
A

16 | F241Y/F243Y/V262T/V264T 69 | S239D/V264/A330L/1332E

17 | F241Y/F243Y/V262T/V264T/ | 70 | S239D/V2641/1332E
N297D/I332E

[8 | F243L/V262I/V264W 71 S239D/V2641/S298A/1332E

19 | P243L/V2641 72 | S239E/D265N

20 | L328D/I332E 73 | S239E/D265Q

21 | L328E/332E 74 | S239E/1332D

22 | L328H/I332E 75 | S239E/I332E

23 | L328VI332E 76 | S239E/1332N

24 | L328M/I332E 77 | S239E/1332Q

25 | L328N/I332E 78 | S239E/N297D/I332E

26 | L328Q/I332E 79 | S239E/V264U/A330Y/I332 E

27 | L328T/I332E 80 | S239E/V264/I332E

28 | L328V/I332E 81 | S239E/V2641/S298A/A330Y/I332E

29 | N297D/A330Y/I332E 82 | S239N/A330L/332E

30 | N297D/I332E 83 | S239N/A330Y/I332E

31 | N297D/I332E/S239D/A330L 84 | S239N/I332D

32 | N297D/S298A/A330Y/1 332E 85 | S239N/I332E

33 | N297D/T299L/1332E 86 | S239N/I332N

34 | N297D/T299F/1332E/N297D/ 87 | S239N/I332Q
T299H/1332E

35 | N297D/T299V/1332E 88 | S239N1S298A/I332E

36 | N297D/T299L/1332E 89 | S239Q/1332D

37 | N297D/T299V/I332E 90 | S239Q/I332E

38 | N297E/332E 91 | S239Q/I332N

39 | N297S/I332E 92 | $239Q/1332Q

40 | P230A/E233D/I332E 93 | S239Q/V2641/I332E

41 | P244H/P245A/P247V 94 | S298A/332E

42 | S239D/A330L/1332E 95 | V264E/N297D/I332E

43 | S239D/A330Y/I332E 96 | V264/A330L/1332E

44 | S239D/A330Y/1332E/K326E 97 | V264/A330Y/I332E

45 | S239D/A330Y/I332E/K326T 98 | V264U/I332E

46 | S239D/A330Y/I332E/L2341 99 | V2641/S298A/I332E

47 | S239D/A330Y/1332E/L235D 100 | Y296D/N297D/I332E

48 | S239D/A330Y/I332E/V2401 101 | Y296E/N297D/I332 E

49 | S239D/A330Y/I332E/V264T 102 | Y296H/N297D/I332E

50 | S239D/A330Y/I332E/V2661 103 | Y296N/N297D/I332E

51 | S239D/D265F/N297D/I332E 104 | Y296Q/N297V/I332E

52 | S239D/D265H/N297D/1332E 105 | Y296T/N297D/332E

53 | S239D/D2651/N297D/I332E

CoriacHO OJHOMY BapHaHTy peajH3allii HacTOsIero u3odpereHus PD-1-cBs3bIBarolias MOJEKyJa CO-
TJIACHO HACTOSIIIEMY M300peTeHHio OyaeT conmepikaTh BapuaHT obnactu Fc, comepikaniuii mo MeHbIIeld Mepe
onny Momudukamuio B obmactu Fc. CorimacHO HEKOTOPHIM BapHaHTaM pean3alliil HACTOSIIETO M300peTEHUS
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BapuaHT obnacti Fc comepkuT Mo MeHbIIel Mepe 0JIHY 3aMeHY, BEIOpaHHYIO U3 IPYIIIbI, cocTosmei n3z L235V,
F243L, R292P, Y300L, V3051 u P396L.

CornacHO KOHKPETHOMY BapHaHTy peajii3alliy HaCTOSIIET0 H300peTeHns BapuaHT oonact Fc comepxur:

(A) mo meHbIe Mepe OIHY 3aMeHy, BBRIOpaHHYIO M3 Tpynmbl, cocrosmeir n3 F243L, R292P, Y300L,
V3051 u P396L;

(B) mo MeHbIICH Mepe JIBe 3aMEHBI, BRIOpaHHBIE U3 TPYIIIBI, COCTOSIICH U3:

(1) F243L u P396L;

(2) F243L u R292P; u

(3) R292P u V305I;

(C) no MeHbLICH Mepe TP 3aMEHBI, BBIOPaHHBIE U3 TPYIIIBI, COCTOSIIEH H3:

(1) F243L, R292P u Y300L;

(2) F243L, R292P u V305I;

(3) F243L, R292P u P396L; u

(4) R292P, V3051 u P396L;

(D) mo mMeHbIeit Mepe YeThIpe 3aMEHBI, BHIOpaHHBIC U3 TPYIIIBI, COCTOSIICH U3:

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

(2) F243L, R292P, V3051 u P396L; mu

(E) mo MeHbIIIe# Mepe TATh 3aMeH, BRIOPaHHBIX M3 TPYIIIEI, COCTOSIIEH 13!

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

(2) L235V, F243L, R292P, Y300L u P396L.

B 1pyrom KOHKpETHOM BapHaHTe pealH3allii HACTOSIIEro M300peTeHus: BapuaHT obnactu Fc comepxut
3aMEHBI:

(A) F243L, R292P u Y300L;

(B) L235V, F243L, R292P, Y300L u P396L; nnn

(C) F243L, R292P, Y300L, V3051 u P396L.

CornacHO OJHOMY BapHaHTy peaju3aluy HacTosmero nzodperenus PD-1-cs3piBaromas Moiekysa co-
TJIACHO HACTOSIIEMY H300PETEHUIO COAEPKHUT BapHaHT o0nacT Fc, KOTOpHIil MposABIsSeT YyMEHBIICHHOE (MIIH IO
cymiecTBy oTcyTcTBYyromIee) ces3biBanue ¢ FCyRIA (CD64), FcyRIIA (CD32A), FcyRIIB (CD32B), FcyRIITA
(CD16a) nm FcyRIIIB (CD16b) (1o cpaBHEeHHIO O CBS3bIBaHHMEM, MposiBisieMbIM obnacteio Fc IgGl mukoro
tiuna (SEQ ID NO: 1)). CormacHo OJHOMY BapuaHTy peaju3alliy HacTosimero u3obperenus PD-1-
CBSI3BIBAOIIAS MOJIEKYJIa COTIIAaCHO HACTOSIIEMY N300peTeHnIo OyAeT conepkaTth Bapuant obiactu Fc, kotopas
NPOSBISIET CHIDKEHHOE (MJIM O CYLIECTBY OTCYTCTBYIoIIee) cBs3biBanue ¢ FcyR (mampumep, FcyRIIIA) u cHu-
JKEHHYIO (WJIM 10 CYIIECTBY OTCYTCTBYIOIIYIO) addexTopayto ¢pyakimio A3KII. CoriacHo HEKOTOPHIM BapHaH-
TaM peajM3alliyd HACTOSAIIEr0 M300peTeHnsl BapHaHT obiactu Fc comepXuT Mo MEHbIIeH Mepe OgHY 3aMeHy,
BBIOpaHHYIO U3 TpyIIsl, cocTosimei n3 L234A, L235A, D265A, N297Q u N297G. CornacHO KOHKpETHOMY Ba-
pHAHTY peanu3allii HACTOoSIIero n3o0peTeHus BapuanT obnmactu Fc comepkut 3ameny L234A; L235A; L234A
u L235A; D265A; N297Q i N297G.

IIpeanoururtensHsle nocaenoBarenbHocT 1gG1 nmst nomenoB CH2 u CH3 PD-1-cBs3bIBaronX MOJNEKYI
COTJIACHO HACTOSIIEMY H300peTeHHIO OYAyT comepxkaTh 3aMeHbl L234A/L.235A (SEQ ID NO: 5):

APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE
ALHNHYTQKS LSLSPGX

rae X npencranisier co6oit musuH (K) umm oTCyTCTBYET.

CornacHO ApyroMy BapHaHTy pealn3aliil HacTosmero m3odperenns PD-1-cBsa3piBaromas MoJeKyia co-
TJIACHO HACTOSIIEMY H300peTEeHHIO COEPKUT 001acTh Fc, KoTopas 1o cBoeli mpupo/ie MposBISET YMCHBIICHHOE
(umm o cymecTBy otcyTtcTByrouiee) cs3biBanue ¢ FCyRIIIA (CD16a) n/unu cHibkeHHY0 3¢ GeKTOpHYIO (yHK-
1o (1o CpaBHEHUIO CO CBs3bIBaHUEM, mposiBisieMbIM Fc IgG1 mukoro tuma (SEQ ID NO: 1)). CormacHo KOH-
KPETHOMY BapHaHTy pean3alliil HacTosmero uzoopereHust PD-1-cBa3pIBatomas MOJIeKysa COTIaCHO HACTOS-
neMy u300peTeHuto He conepxut obdmacts Fc IgG2 (SEQ ID NO: 2) umu obnacts Fe 1gG4, (SEQ ID NO: 4). B
cirydyae ucrionb3oBanus oonactu Fc IgG4, B o6macTe HacTosIIEro H300peTeHNs TaK)Ke BKIIOUYEHO BBEICHHE CTa-
OnM3MpyroLe MyTaluy, Takoi Kak 3ameHa S228P mapuuproit obnactu 1gG4 (cm., mHanpumep, SEQ ID NO:
13: ESKYGPPCPECP, (Ly et al. (2008) "The Effect Of A Point Mutation On The Stability Of Igg4 As Monitored
By Analytical Ultracentrijugation”, J. Pharmaceutical Sciences 97:960-969), 4To0bl yMEHBIIIUTH YaCTOTYy OOMEHA
HUTEH. [pyrue cTaOMIM3MpyIomye MyTalliy, H3BECTHBIE B JAaHHOW 00JacTH TEXHHUKH, MOTYT OBITh BBEICHBI B
obnmacte Fc IgG4 (Peters, P et al. (2012) "Engineering an Improved 1gG4 Molecule with Reduced Disulfide
Bond Heterogeneity and Increased Fab Domain Thermal Stability", J. Biol. Chem., 287:24525-24533; PCT my0-
mukanus nateara WO 2008/145142).

CornacHO IpyruM BapHaHTaM peasi3alii B 00JaCTh HACTOSIIETO M300pETEHHs BKIIIOUEHO NPHMEHEHHUE
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nmr000T0 BapuaHTa obyactu Fc, M3BeCTHOTO B TaHHOM 00JIaCTH TEXHHUKH, TAKOTO KaK T€, KOTOPHIC PACKPBITHI B
Jefferis, B.J. et al. (2002) «Interaction Sites On Human

1gG-Fc For FegammaR: Current Models», Immunol. Lett. 82:57-65; Presta, L.G. ef al. (2002)
«Engineering Therapeutic Antibodies For Improved Function», Biochem. Soc. Trans. 30:487-
90; Idusogie, EE. er al. (2001) «Engineered Antibodies With Increased Activity To Recruit
Complement», J. Inmunol. 166:2571-75; Shields, R.L. et al. (2001) «High Resolution Mapping
Of The Binding Site On Human IgG1 For F'e Gamma RI, I'c Gamma RII, Fc Gamma RIII, And
FeRn And Design Of IgG1 Variants With Improved Binding To The Fc gamma Ry, 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 Fey, J. Immunol. 164:4178-84; Reddy, M.P.
et al. (2000) «llimination Of I'c Receptor-Dependent Lffector 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. et al. (1999) «Recombinant human 1gG Molecules Lacking
Fegamma Receptor I Binding And Monocyte Triggering Activities», Eur. J. Inmunol. 29:2613-
24; Jefferis, R. et al. (1996) «Modulation Of I'c(Gamma)R And Human Complement Activation
By IgG3-Core Oligosaccharide Interactionsy», Immunol. Lett. 54:101-04; Lund, J. ef al. (1996)
«Multiple Interactions Of IgG With Its Core Oligosaccharide Can Modulate Recognition By

Complement And Human Fc¢ Gamma Receptor I And Influence The Synthesis Of Its
Oligosaccharide Chains», J. Immunol. 157:4963-4969; Hutchins et al. (1995) «Improved

Biodistribution, Tumor largeting, 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 IgG
Can Modulate Recognition By Fc Gamma Receptors», FASEB J. 9:115-19; Alegre, M.L. et al.
(1994) «A Non-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 Fc Gamma RI And Fe Gamma RII Interact With
Distinct But Overlapping Sites On Human IgG», J. Immunol. 147:2657-2662; Duncan, A.R. ef
al. (1988) «Localization Of The Binding Site For The Human High-Affinity Fc Receptor On

IgGy», Nature 332:563-564;

nateHTax CIIIA Ne 5624821; 5885573; 6194551; 7276586 u 7317091; u PCT ny6mukarmusx WO 00/42072
u PCT WO 99/58572.

CorylacHO HEKOTOPBIM BapHaHTaM pealu3allii HACTOSAIIETO H300PETEHNsT MOJICKYJIbI COTIIACHO HACTOSIIIE-
My H300pETEHUIO MOTIOTHUTEIHLHO CONEPKAT OAWH WM 00Jee CAaNTOB TIMKO3WIMPOBAHUS TaK, YTO OIWH WU
Oomnee YrJIeBOAHBIX (ParMEHTOB KOBAJIEHTHO NMPUCOCTUHEHBI K MOJEKyJe. [IpeanouTUTeIbHO MOJIEKYIIBI CO-
TJIACHO HACTOSIIEMY M300PETEeHHIO, COAepIKaIIie OJUH WM O0Jiee CAaTOB TIIMKO3UINPOBAHUS W/WIIA OJHY WIH
6osiee Momudukanuii B obnactn Fc, oOecrieunBaror mnm o0yafaroT nmoBbimeHHON 3¢dekTopHoil (yHKIHEH,
OIOCpEAyeMOl aHTHUTEIIOM, HalpUMEp, MOBBIICHHONW akTUBHOCThIO A3KII, mo cpaBHEHHIO ¢ HEMOIUDUIMPO-
BaHHBIM aHTUTENIOM. COTJIaCHO HEKOTOPBIM BapHaHTAM PEaM3alldl HACTOSIICTO H300pPETCHUS MPETOKEHBI
MOJICKYJIBI, COACPIKAIINe OJHY WK Ooyiee MOAM(UKANN aMHHOKHCIOT, KOTOPBIC, KaK U3BECTHO, HEMOCPEICT-
BEHHO WJIM KOCBCHHO B3aUMOJICHCTBYIOT C YIJIICBOIHBIM QparMenToM obnact Fc, BKitovas, HO He OTpaHUIHBa-
sICh UMH, aMHUHOKHUCJIOTHI B TIOJIOKEeHUsAX 241, 243, 244, 245, 245, 249, 256, 258, 260, 262, 264, 265, 296, 299 u
301. AMHHOKHCTIOTBI, KOTOPBIE TIPSIMO MJIM KOCBEHHO B3aUMOJCHCTBYIOT C YIVIEBOAHBIM (hparMEeHTOM 00JIacTH
Fc, u3BecTHBI B maHHOW 00JacTH TEXHUKH, CM., Hanpumep, Jefferis et al., 1995 Immunology Letters, 44: 111-7,
KOTOpast IOJTHOCTHIO BKIIFOUEHA B HACTOSAIIEE N300pPETEHHE TTOCPEACTBOM CCHUTKH.

CoryilacHO JpyroMy BapHaHTy peaM3allii HACTOSIIETO M300pETEeHUsS MPEIOKEHBI MOJIEKYJIbI, KOTOPHIE
0BT MOAM(UITMPOBAHBI MTyTEM BBEIEHUS OJHOTO WM OoJiee CAWTOB TIMKO3WIMPOBAHUS B OIWH WM OoJiee
CaATOB MOJICKYJ, MPEAMOYTHTEIBHO 0€3 M3MCHEHUS ()YHKIIMOHATHHOCTH MOJICKYJI, HAIIPUMED, aKTUBHOCTH CBSI-
3BIBAHUS C AHTUTEHOM-MHIIEHBIO WK FcyR. CaliThl rimKko3mMpoBanysi MOTYT OBITh BBEICHBI B BapruaOEIIbHYIO
W/WIIA KOHCTAHTHYIO 00JIACTh MOJIEKYJI COTJIACHO HACTOSIIEMY M300peTeHuro. B HacTosImeM H300peTeHUH Tep-
MUH "CalThl TUKO3MIUPOBAHHA" BKIIOYACT JIOOYI0 KOHKPETHYIO aMHUHOKHCIOTHYIO IOCICIOBATCIBHOCTh B
aHTHTENE, K KOTOPOH OyAeT CHenu(pUIHO WM KOBAICHTHO MPHUKPEIUICH OJUrocaxapun (T.€. YIIEBOABI, CONep-
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JKaIue JIBa WM 0oJiee MPOCTHIX caXxapa, COCIMHEHHBIX BMecTe). OnurocaxapuaHbiec OOKOBEIC IICTH, KaK IPaBU-
JI0, IPUCOCTUHEHBI K OCTOBY aHTUTENa MocpeacTBOM N- mwiu O-cBsizeil. N-CBsI3aHHOC TIUKO3MWIUPOBAHUE OTHO-
CUTCS K MPHUCOCTUHEHHUIO OJIMTOCaxapuIaHoTo (parMeHTa K OOKOBOW LemM ocTaTka acmaparuHa. O-cBsizaHHOE
TJINKO3WJINPOBAHIE OTHOCHUTCS K TPHCOEIWHEHHUIO OJUTOCAXapUAHOTO (hparMeHTa K THAPOKCHAMUHOKHCIOTE,
HaIpUMep, CEpUHY, TPCOHHHY. MOJIEKYIBI COTIIACHO HACTOSIIEMY M300pPETEHUIO MOTYT COAEP)KaTh OTUH HIIH
Oomee CalTOB IIMKO3WIMPOBaHMsI, BKIOUas N-cBsizaHHble M O-CBSI3aHHBIC CAWTHI TIUKO3WINpOBaHUs. JIF0O0H
CalT TTUKO3WINPOBaHUS i1 N-cBsi3aHHOTO WU O-CBSA3aHHOTO TIMKO3WIMPOBAHUS, U3BECTHHIN B JaHHOW 00-
JACTH TEXHHUKH, MOXXET OBITh HCIOJH30BaH B COOTBETCTBHH C HACTOAMMM m300percHHeM. I[lpumepnsrii N-
CBSI3aHHBIN CAaWT TIUKO3WIMPOBAHUS, KOTOPHIH MOXHO HPUMEHSTH B COOTBETCTBHH CO CIIOCOOAMH COTJIACHO
HACTOSIIEMY H300pPETCHUIO, TPEACTABIACT COO0W aMHUHOKHCIOTHYIO mMocienoBaTtenbHOCcTh: Asn-X-Thr/Ser, B
KOTOpOH X MOXKET IPENCTaBIATh c000it Io0yto amuHOKuCHIOTY, U Thr/Ser o3nauaer TpeonuH wim cepus. Ilox-
XOJISIIUH CalT WM CalThl MOTYT OBITh BBEJCHBI B MOJICKYJY COTJIIACHO HACTOSIIEMY U300PETCHHIO C MCIIOB30-
BaHUEM CIIOCOOOB, XOPOIIO M3BECTHBIX B JaHHOU OOJIACTH TEXHHKH, K KOTOPOW OTHOCHUTCS HacTosIiee u3odpe-
TeHue (cM., HampuMep, in vitro Mutagenesis, Recombinant DNA: A Short Course, J. D. Watson, et al. W.H.
Freeman and Company, New York, 1983, chapter 8, p. 106-116, koTopas MOJTHOCTBHIO BKIIIOYEHA B HACTOSIIIEE
n300peTeHne MOCPEICTBOM CCHUIKH. IIpUMepHBINA cIoco0 BBENEHHS CaiTa TIIMKO3WINPOBAHHUA B MOJIEKYJY CO-
TJIACHO HACTOAIIEMY H300PETEHHUIO MOXKET BKIIOYATh: MOAM(PHUKALINIO MIIH MyTHPOBaHHE aMUHOKHUCIOTHOH IT0-
CJIeTOBATEILHOCTH MOJICKYJIBI TaK, YTOOBI TIOTYYUThH JKEIaTeIbHYIO TIocaenoBaTeIbHOCTh Asn-X-Thr/Ser.

CornacHO HEKOTOPBIM BapHaHTaM PEaIM3alii COTIIACHO HACTOSAIIEMY N300pETEHHUIO MPEIOKEHBI CIIOCO-
Ob1 MOAM(UKAIIIN COJIEPKAaHUS YTICBOIOB B MOJICKYJIE COTJIACHO HACTOSIIEMY M300pETEHUIO IMyTeM I00aBie-
HUS WK yIAJICHUS caiTa TTUKO3WwInpoBaHust. CIIocoObl MOTU(pUKAIIMK CONCPKAHKS YIIICBOIOB B aHTUTENAX (U
MOJICKYJIaX, COJACPIKAIIMX JOMEHBI aHTHTEN, HalpuMep, 001acTh Fc) XopoImo M3BECTHRI B JAHHOW 00JIACTH TEX-
HUKU U BKITIOYCHBI B 00JTaCTh HACTOAIIECTO N300peTeHus, cM., Hanpumep, nateHt CLIA Ne 6218149; EP 0359096
Bl; nybmukanmio marenta CHIA US 2002/0028486; WO 03/035835; myOnukammto marenra CIIA
2003/0115614; matent CIIIA Ne 6218149; matent CLLIA Ne 6472511; Bce M3 KOTOPBIX MOJHOCTHIO BKJIFOUCHBI B
HACTOSIIIUI MATEHT IMOCPEACTBOM CCBHUIKH. COTracHO APYTHMM BapHaHTaM pPEaln3aliyd COTJIACHO HACTOSIIEMY
M300pETEHHIO MPEIOKEHBI CIIOCOO0BI MOAN(MUKAIINH COACPKAHNS YTIICBOJOB B MOJIEKYJIE COTJIACHO HACTOSIIIE-
My H300pETEeHHIO ITyTeM yTaJeHHUs OTHOTO WK Oojee SHAOTEHHBIX YTICBOIHBIX (hparMeHTOB MoJjeKyisl. Co-
TJIACHO KOHKPETHOMY BapHaHTYy pealn3alliil COTIIACHO HACTOSIIEMY N300pETEHUIO IPEATIOKEHO CMEIICHHE Caii-
Ta TIWKO3WIUpOBaHUs obnacTu Fc aHTHTena myreM MomubUKaW{ TOJIOKEHUH, cMeXHBIX ¢ 297. CormacHo
KOHKPETHOMY BapHaHTy peaji3alliy COTIACHO HACTOSIIEMY H300pETCHHIO MPEAIOKEeHa MOIAM(UKALINS MMOIIO-
>keHus 296 Tak, 4To nojoxeHue 296, Ho He NoJoKeHue 297, ABIseTCs TIUKO3WINPOBAHHBIM.

DddexropHas GyHKIUSA TAKKE MOKET OBITH MOJU(PHUIIMPOBAHA C TOMOIIBI0 METOAMK, TAKUX KaK BBCICHUC
OIHOTO WK OoJiee OCTaTKOB IMCTEMHAa B oOmacth Fc, obOecrieumBas TeM CaMbIM BO3MOXKHOCTh OOpa3oBaHUS
MEKIETOYCYHON TUCYTb(QUIHON CBSI3U B YKa3aHHON 00JIACTH C MOJYyYCHHEM TOMOJUMEPHOTO aHTHUTENA, KOTO-
poe MOXET HMETh YAYYIICHHYI) CIOCOOHOCTh K WHTCPHANHM3AIMKA W/WIM TOBBIIICHHYID KOMILICMEHT-
3apucuMyro nutorokcmaHocTh 1 A3KI] (Caron, P.C. et al. (1992) "Engineered Humanized Dimeric Forms Of
IgG Are More Effective Antibodies", J. Exp. Med. 176:1191-1195; Shopes, B. (1992) "A Genetically Engi-
neered Human IgG Mutant With Enhanced Cytolytic Activity", J. Immunol. 148(9):2918-2922. I'oMmoaumepHbIe
AQHTHTENA C TOBBIIICHHOW MPOTHBOOIYX0JIEBOI aKTUBHOCTHIO TaK)K€ MOTYT OBITh MOJYYEHBI C MCITIOJE30BaHUEM
reTepoOn(yHKIIMOHAIBHBIX CITUBAIONIUX areHToB, onmucaHHBIX B Wolff, E.A. et al. (1993) "Monoclonal Anti-
body Homodimers: Enhanced Antitumor Activity In Nude Mice", Cancer Research 53:2560-2565. B npyrom
BapHaHTE, aHTUTEIIO MOXKET OBITh MOAUGHUIIMPOBAHO U BKIIOYEHHUS MBYX obmactell Fc W, cOOTBETCTBEHHO,
MOJKET UMETh MOBHINICHHYIO0 aKTUBHOCTh KOMILUIEMEHT-0MOCpeIoBanHo# uToTokcnanoct U A3KI] (Stevenson,
G.T. et al. (1989) "A Chimeric Antibody With Dual Fc Regions (bisFabFc) Prepared By Manipulations At The
IgG Hinge", Anti-Cancer Drug Design 3:219-230)

[epron MOMyBBIBEICHHS U3 CBIBOPOTKH KPOBH MOJICKYJ COTJIACHO HACTOSIIEMY H300pPETCHUIO, COICpIKa-
mwmx obnact Fc, MokeT OBITh YBEIHYCH 3a CUCT yBenuueHUs ahPUHHOCTH CBsA3bIBaHMs oOnactu Fc B oTHOIIE-
Hun FcRn. B Hactosmem m3o0peTeHHH TEpMHUH "TIEpHOJ MONYBBIBEACHHUS" O3HavaeT (hapMaKOKHHETHUECKOE
CBOWMCTBO MOJICKYJIBI, KOTOPOE SBISICTCS MEPOM CpeIHEro BPEMEHH CYIIECTBOBAHUS MOJIEKYJ IIOCIE MX BBEJE-
Hus. I[leprnon moiyBBIBEACHMSI MOXKET OBITH BBIpa)KEH KaK BpeMsi, HEOOXOIMMOE I BBIBEACHHS ISITHACCATH
npo1ieHToB (50%) M3BECTHOTO KOJUYECTBA MOJICKYJIB M3 OpraHu3Ma cyOBbeKTa (HampuMep, MalueHTa-ueIoBeKa
WM APYTOTO MIIEKOTIMTAIOIIET0) FIIM KOHKPETHOTO KOMIIAPTMEHTA €r0 OpraHu3Ma, HalpuMep, IIPH H3MEPEHNUHN B
CBIBOPOTKE KPOBH, T.C. MEPHOJ MOTYBHIBEACHUS M3 KPOBOTOKA, WM B APYTUX TKaHAX. B menom, yBenndueHue
Mepuo/a MOMYBEIBEICHUS MPHUBOANUT K YBEIUUCHUIO cpeqHero BpeMeHu ynepxkanus (MRT) B kxpoBoToke st
BBCJICHHOW MOJICKYJIBI.

CornacHO HEKOTOPHIM BapHaHTaM PEaM3alUU HACTOAIICTO 300peTeHuss PD-1-cBS3bIBAIONIAE MOJICKYIIBI
COTJIACHO HACTOSIIEMY M300pPETEHUIO COMepkKaT BapuaHT obnactu Fc, mpuuem yka3zaHHBIN BapuaHT oOmactu Fc
COJICPKHT IO MEHBINCH Mepe OAHY MOAUDUKAIINI0 aMHHOKHUCIIOTHI, IO CPABHEHUIO ¢ 001acThio Fc aukoro Tuma,
TaK, YTO yKa3aHHas MOJICKYJIa MMECT YBEIHMUYCHHBIN MEpHOJ MOMyBEIBeACHUs (IO cpaBHEHUIO ¢ obOmacteio Fc
nukoro trma). CorlacHO HEKOTOPHIM BapHaHTaM peaM3aliy HacTosmiero m3odperenus PD-1-cBs3piBaromme
MOJICKYJIB COTJIACHO HACTOSIIEMY M300pETEHHIO coAepkaT BapuaHT obmactu Fc, mpudyeMm yka3zaHHBIN BapHaHT
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obmactu Fc comepuT 3aMEHy aMHHOKHCIOTHI, KOTOpas YBETHMYUBACT MEPHOJ IONYBBIBEJCHUS, B OJHOM WU
OoJee MOJIOKEHUSIX, BRIOPAHHBIX M3 TPYIIIEI, cocTosmer u3 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 u 436. MHOTOUYHNCIICHHBIE CTIeU(DUIHBIE MYTAIMH, CIIOCOOHBIE YBEIMINBATH TIEPHUOJT TTOTYBBIBEICHUS MO-
JIEKYJIBI, coaepikamielt oomacteh Fc, M3BECTHBI B JTaHHOW 0OJACTH TEXHWKH W BKIIOYAIOT, Hampumep, M252Y,
S254T, T256E m ux xomOuwnamuu. Hampumep, cm. myramuu, omucanHble B mateHtax CIIIA Ne 6277375,
7083784; 7217797, 8088376; myonukamuu 3asBok Ha mareHT CIIA 2002/0147311; 2007/0148164; u mexayHa-
ponubie myommkamuu WO 98/23289; WO 2009/058492; u WO 2010/033279, koTopble TIOTHOCTHIO BKITIOYCHBI B
HACTOSIIEe U300pPETEHUE TTOCPEICTBOM CCHUTKUA. MOJEKYJIBI, coepkaiue oomacts Fe, ¢ yBeTMYCHHBIM TIEpHO-
JIOM TIOJTYBBIBEICHUS TaK)Ke BKITIOYAIOT T€, KOTOPEIC COACPIKAT 3aMCHBI B IBYX WK Oosiee octaTtkax obmactu Fc
250, 252, 254, 256, 257, 288, 307, 308, 309, 311, 378, 428, 433, 434, 435 u 436. B yactHOCTH, yKa3aHHbIE MO-
JICKYJIBl COJCPKAT JBE WM Oojee 3aMeH, BhIOpaHHBIX u3: T250Q, M252Y, S254T, T256E, K288D, T307Q,
V308P, A378V, M428L, N434A, H435K u Y436l. CornacHO KOHKpETHOMY BapHaHTy pealu3alliy HACTOAIIEr0
n300peTeHus BapuaHT ooacT Fc comepkuT 3aMeHsI:

(A) M252Y, S254T u T256E;

(B) M252Y u S254T;

(C) M252Y u T256E;

(D) T250Q u M428L,;

(E) T307Q n N434A;

(F) A378V 1 N434A;

(G) N434A u Y4361,

(H) V308P u N34A; nin

(I) K288D u H435K.

B o0macTh HacToOsIIEro M300pETCHUS TOMONHUTEIBHO BKIIFOUCHBI BapHaHTHI obnactedr Fc, kotopsie co-
JIepKar:

(A) omHy nim 6oJiee MyTanuii, KOTOpbIEe H3MEHSIOT 3P deKTopHYI0 QyHKIHIO W/niH FeyR; u

(B) onHy niu Gotee MyTanuii, KOTOPBIC YBETHYUBAIOT MIEPUO]T TIOTYBBIBEJICHUS U3 CBIBOPOTKU KPOBH.

VI. bucnienududeckue MOJIEKyJIbI, cBs3biBaromue PD-1 genoBeka.

CoryilacHO OJTHOMY BapHaHTY peaM3alMH COTJIACHO HACTOSIIEMY N300pETEHUIO TIPEIOKEHBI OncTerudu-
YeCKHE CBS3BIBAIONINE MOJIEKYIIBI, KOTOPBIE CIIOCOOHBI CBSI3BIBATHCS C "TIEPBBIM AMHUTONOM" U "BTOPHIM 3IIHTO-
moM", TIpUYeM YKa3aHHBIH MMEPBBIA AIUTOI NpeacTaBiseT co0oit amuton PD-1 denmoBeka, n yKa3aHHBIN BTOPOH
SIUTOI AHAJIOTUYCH I OTIWYaeTcs OoT amuromna PD-1, umm mpencrariser coO0H SMUTOI IPYrold MOJIEKYJIBI,
KOTOPBII MPUCYTCTBYET HAa IIOBEPXHOCTH HMMYHHON KJIIETKH (Takol Kak T-TUMQOIUT) ¥ y4acTBYeT B PETyIHPO-
BaHUM KOHTPOJIGHOW TOYKH MMMYHHOTO oTBeTa. COrJIaCHO OJHOMY BapHaHTy pealli3alliil HACTOSIIETro u3o0pe-
TEHHsI BTOPOI 3MUTON TpeacTaBusetr coboit amuton B7-H3, B7-H4, BTLA, CD3, CD8, CD16, CD27, CD32,
CD40, CD40L, CD47, CD64, CD70, CD80, CD86, CD9%4, CD137, CD137L, CD226, CTLA-4, ranekruna-9,
GITR, GITRL, HHLA?2, ICOS, ICOSL, KIR, LAG-3, LIGHT, T'KI'C xnacca I wmu I, NKG2a, NKG2d, 0X40,
OX40L, PDIH, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 unu VISTA. CornacHo onHOMY Bapu-
aHTy pealu3allii HACTOSIIET0 N300pEeTEeHUsT BTOPOM SMUTOI He sBisieTcs anutonioM PD-1. CormacHo KOHKpeT-
HOMY BapHWaHTy peaju3alliil HACTOSIIEro W300peTeHus BTOpoi smuton npeactasiser coboit CD137, CTLA-4,
LAG-3, 0X40, TIGIT umu TIM-3. CoriacHO HEKOTOPHIM BapHaHTaM peallM3alliyd HACTOSIIETO M300peTeHUs
oucnenmdryaeckas MOJIEKyJIa COEPKUT OoJiee NBYX CAHTOB CBS3BIBAHUS IMHUTOIOB. YKa3aHHbIE OucTerdude-
CKHE€ MOJICKYJIBI MOTYT CBSI3BIBATh JBa WK Oosiee pa3snuaHbIX 3MUTONIOB LAG-3 1 10 MEHBIIIeH Mepe OIMH JITH-
TOT MOJICKYJIBI, KoTOpas otiaudHa ot LAG-3.

B o6nacTh HacTosIIero N300peTEeHIUsI BKITFOUCHBI OHCIICII(HYSCKIE aHTUTENa, CIOCOOHBIE OTHOBPEMECHHO
cBs3biBaTthes ¢ PD-1 u BropeiM smutoniom (Hampumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137,
CTLA-4, ICOS, KIR, LAG-3, TKI'C knacca I unu 11, 0X40, PD-L1, TCR, TIM-3 u T.1.). CoriiacHoO HEKOTOPBIM
BapHaHTaM peajH3alid HACTOSAMICTO H300peTEHHs OHCICIU(PUUSCKOE AHTUTENO, CHOCOOHOE OIHOBPEMEHHO
CBA3BIBAThCSA ¢ PD-1 W BTOPBIM 3MUTOIIOM, TMOJIYYAIOT C MCIOJIB30BAaHHEM JIFOOOTO U3 CIOCOOOB, OMMCAHHEBIX B
PCT nyoOmukammsix 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,
WO02010028796, 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, kakmast ©3 KOTOPBIX MOTHOCTHIO BKJIIOUEHA B HACTOAIIEE M300pETeHUE
MOCPENICTBOM CCHLIKH.

A. bucnenuduyeckne nuarena, He coaepkauue odiactu Fc.

CornacHo 0JJHOMY BapHaHTy pealU3al[iy COTIACHO HACTOSAIMIEMY H300PETCHHIO MPEII0KCHBI Oucenugu-
YEeCKHE JuaTelia, KOTOPhIe COCpKaT, M HanOosee MPEeIMOYTHTEIEHO COCTOSAT U3 HUX, TIEPBYIO TOIHIICOTHIHYIO
[EeNb W BTOPYIO MOJHMIICHTHIHYIO LIEMb, MOCICAOBATCIFHOCTH KOTOPBIX 00CCIICYMBAIOT KOBAICHTHOE CBS3BIBA-
HHUC YKa3aHHBIX MOJIMICITUIHBIX MENei ApYyT ¢ APYroM ¢ 00pa30BaHHEM KOBaJCHTHO CBSI3aHHOTO JHATENa, KO-
TOpPOE CITIOCOOHO OJHOBPEMEHHO CBS3BIBATHCSA C IEPBBIM AIHTOIIOM M BTOPHIM AIIHTOIIOM, NMPHYEM yKa3aHHBIC
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SMUTONBI HE WICHTHYHEI ApYr Apyry. COOTBETCTBCHHO, YKa3aHHBIC OHMCIICIIU(UUYCCKUE nUaTeia COACpkKaT JI0-
mensl "VL1"/"VHI1", koTopsle crtocoOHBI CBS3BIBATHCS C IIEPBBIM SIHUTONOM, 1 goMeHsl "VL2"/"VH2", xotopsle
CIOCOOHBI CBS3BIBATHCA €O BTOPHIM ammuTonoM. O6o3Hauenne "VL1" u "VHI" o3Hadaer, COOTBETCTBEHHO, Ba-
prabenbHBIA JOMEH JIETKOH IIeNy W BapuaOeNnbHBIH JOMEH TSHKENIOHN IenH, KOTOPhIe CBA3BIBAIOTCS ¢ "TIEpBHIM"
SIUTOIOM, YKa3aHHOTO OWCIEUpUIECKOro auareiia. AHAJIOTHYHBIM 00pa3zoMm, obo3nadenune "VL2" u "VH2"
03HAYaeT, COOTBETCTBEHHO, BapHaOeNIbHbBIN JOMEH JIETKOH IIeTH W BapHaOeIbHBIN TOMEH TKEIOH 1T , KOTO-
pBI€ CBA3BIBAIOTCS CO "BTOPHIM'" SMUTOIOM, YKa3aHHOTO OucrennuduIeckoro auaTtena. BHe 3aBUCHMOCTH OT TO-
ro, 0003HaYCH I KOHKPETHBIN 3MUTON KaK MEPBBIA M BTOPOH SIUTON; TaKoe 0003HAUYCHHE UMEET OTHOILICHHE
TOJIBKO K MPUCYTCTBHIO M OPUCHTAIMH JOMCHOB MTOJUMCTITUIHBIX LETICH CBSI3BIBAIONINX MOJICKYI COTJIACHO Ha-
cTositeMy u3o0pereHu0. COrIacHO OJTHOMY BapHaHTY pealU3alliy HACTOSIICTO M300pETEHHS OJMH U3 yKa3aH-
HBIX 3MUTOMOB MpeacTaBisieT coboi snmron PD-1, u npyroit u3 yka3aHHBIX SIUTOIOB HE SIBISETCS SMUTONIOM
PD-1 (mampumep, ammton B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3,
I'KI'C knacca I wim 11, 0X40, PD-L1, TCR, TIM-3 u t.1.).

Jomen VL nepBoii moJunenTUAHOMN LeH B3aUMOJICHCTBYET ¢ JoMeHoM VH BTOpo MOJUMNEeNTUIHON Lenu
¢ oOpa3zoBaHHEeM NEepPBOr0 (YHKIMOHATIHHOTO aHTHUTEHCBS3BIBAIOINIETO caiiTa, KOTOPHIA crenn(udeH B OTHOIIE-
HUU TIepBOTO aHTUTeHa (T.e. PD-1 win aHTUTEeHA, KOTOPBIA CONEPIKUT BTOPOU SMUTOI). AHATOTHYHBIM 00pa3oM,
noMeH VL BTOpo#l mojumnenTuaHON Lenu B3auMOAECHCTBYET ¢ qomMeHOM VH mepBoif MoJMNenTUaHON IIenu ¢
o0pa3oBaHNEM BTOPOTO (PYHKIMOHAILHOTO aHTUTEHCB3BIBAIONIETO CaiTa, KOTOPHIN CIICII(pHICH B OTHOLICHUN
BTOPOTO aHTUTEHA (T.€. aHTUTEHA, KOTOPBIH COAEPKUT BTOpoi samuTor, uinu PD-1). CinenoBaTensHO, BEIOOD 10-
MeHoB VL u VH nepBoii u BTOpol MOJUTIENITUIHBIX eNeld CKOOPAUHUPOBAH TaK, YTO JBE MOJMUIEITHAHbBIC 1e-
U IFaTella B COBOKYITHOCTH cojepkaT foMeHbl VL u VH, ciocoOHbIe CBA3BIBaTHCS Kak ¢ amuTonoM PD-1, tak
U CO BTOPBIM 3MUTONOM (T.e. oHM conepkaT VLpp./VHpp.; 1 VL2/VH2, tne PD-1 npexncrasisier coboit "mep-
BeIit" smuton, wim VL1/VH1 u VLpp_1/VHpp_, Tae PD-1 npencrasisier co6oit "Bropoil” snuror).

[epBas monumenTHIHAS [ BAPUAHTA PEATU3ANUN YKA3aHHBIX OMCIICIIU(IYCCKUX AUATEN COACPIKUT, B
HanpaBieHun oT N-koHna k C-koHiry, N-koner, qomeH VL1 MOHOKJIOHATBHOTO aHTUTENA, CIOCOOHBIN CBSI3bI-
BaThCs C TIEPBBIM M BTOPBIM SMUTONOM (T.€. VLipp.; WiH VL 00 2), TIEPBBIA IPOMEKYTOUHBIN CTIEHCEPHBIN
nentua (muakep 1), momeH VH2 MOHOKIIOHAILHOTO aHTUTENA, CIIOCOOHBIN CBS3BIBATHCSA CO BTOPHIM JITUTOIIOM
(ecnm ykazaHHasI epBast MOJUICTITUAHAS IETIb CONEPKUT VLpp_|) WM IEPBBIM SITUTOIIOM (€CIIH YKa3aHHas Iep-
Bas TOJUTENTHIHAS IETb COACPXHUT VL ,ymon 2), BTOPOH MPOMEKYTOUHBIN CIIeWCEpHBIN menTuy (JTUHKEp 2),
Heo0s3aTeNTbHO COMEePIKAIUN OCTATOK IMCTEHHA, IOMEH, CITIOCOOCTBYIONMNK 00pa3oBaHuI0 reTepoaumMepa, u C-
koHer (¢ur. 1).

Bropas momunentuaHas 1eMb YKa3aHHOTO BapUaHTa peau3alliyl OUCTICIM(PUICCKIX TUaTe] COJICPKHUT, B
HanpaBieHuu oT N-koHna k C-koHiry, N-koner, foMeH VL2 MOHOKJIOHATHHOTO aHTUTENA, CIOCOOHBIN CBSI3bI-
Batbes ¢ PD-1 unu BTOpbiM snutonoM (T.e. VLopp.; Wi VL o0 2, 4 IPU 3TOM yKa3aHHBINM 1oMeH VL He sBiis-
eTCsI TMOAXOJSIIUM JJIs BKIFOYCHUS B IIEPBYIO MOJMICITUIHYIO IEb AUATeNa), MPOMEKYTOUHBIA THHKCPHBIN
nentuy (muakep 1), momeH VH1 MOHOKIIOHATBHOTO aHTHTENA, CIIOCOOHBIN CBA3BIBATHCSA CO BTOPBIM JMTUTOTIOM
(ecnn yka3aHHas BTopast IOJUIIENTHIHAS Lenb conaepkuT VLipp ) mmu PD-1 (ecnu yka3zaHHast BTopasi TOJIUIIETI-
THAIHAS TEMb COACPKUT VL ,iuron 2), BTOPOH MPOMEKYTOUHBIN CIieHCepHBIN menTua (JINHKep 2), Heo0sA3aTeIbHO
coJiepKaluii OCTaTOK IMUCTENHA, TOMEH, CIIOCOOCTBYIOMNH 00pa3oBaHuio retepoaumepa, u C-konerr (¢wur. 1).

Hawnbonee npeamodTuTeabHO JUIMHA TPOMEKYTOYHOTO JTUHKEPHOTO MeNTHIA (HarmpuMmep, JInHkepa 1), Ko-
TOPBIN pa3genseT ykazanHeie joMeHbl VL u VH, BeIOpana Tak, 9TOOBI 110 CYIMIECTBY WIIN IMOJTHOCTHIO MPETSATCT-
BOBaTh CBs3bIBaHMIO ToMeHOB VL m VH monunentuaHoi nenu npyr ¢ ApyroM. CooTBeTCTBEHHO, TOMEHBI VL n
VH mnepBoii MONUANENTHAHON LENH MO CYIIECTBY WM MOJIHOCTHIO HECITOCOOHBI CBSI3BIBATHCS JPYT C JPYTOM.
AmnanornyHeIM 00pa3om, noMeHsl VL 1 VH BTOpOW MOTUIENTHIHOW LENM MO CYIIECTBY HJIM IOJIHOCTHIO He-
CIIOCOOHBI CBSI3BIBATHCS APYT C IpyroM. [IpeamouTHTenbHbIi MPOMEKyTOUHBIN crieiicepHblid nentun (JiuHkep 1)
COZIEPIKHT TIOCIIENOBATENLHOCTD, MpeacTaBIeHHyo B (SEQ ID NO: 14): GGGSGGGG.

JlnMHA M cocTaB BTOPOTO NMPOMEKYTOYHOTO JIMHKEPHOTO MENTHAA (JMHKEpa 2) BEIOpaHBI HA OCHOBaHUH
BBIOOpa JJOMEHOB, CTUMYJIHPYIONIMX 00pa3oBaHue retepoaumepa. Kak mpaBuiio, BTOpOil MpOMEKyTOYHBIN JTHH-
KepHbIN nienTua (JimHkep 2) Oyzaet comepxath 3-20 OCTaTKOB aMHHOKHCIIOT. B 94acTHOCTH, €CIIi JTOMEHBI, CIIO-
coOCTByIOImHEe 00pa30BaHUIO TETEPOANMEPA, HE COAEPIKAT OCTATOK LHCTEHHA, MCIIONB3YIOT BTOPOH HMPOMEXKY-
TOYHBIN JIMHKEPHBIA TIETITHI, COJIEPKAIINKA UCTenH (JTMHKep 2). BTOpo# mpoMekyTOIHBINH TUHKEPHBIN TIETITHI,
comepkamuil uctenH (JimHKep 2), OyaeT comepxath 1, 2, 3 mimu Oonee OCTaTKOB mMuUCTenHa. [IpeanouTuTens-
HBIA IIUCTEUHCOACPIKANTUIN CTIeHCepHBIN TenTH I (JTMHKEp 2) COAEPKUT IOCIIeI0BATEIILHOCTD, TIPUBEICHHYIO B
SEQ ID NO: 15: GGCGGG.

B npyrom BapuaHTe, TUHKEP 2 HE COACPIKUT LIUCTCHH (HAIIPUMED,

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 T.J.), ¥ HCIONB3YeTCsA IUCTCHHCOACPKAIIMN JOMCH, CIOCOOCTBYIONIHMI 00Opa30BaHUIO TETEPOIUMEpa,
onucaHHbIN Hike. HeoOs3aTenbHO, MOXKET OBITh MCIIOJB30BaH IIMCTCHHCOACPIKAINUIN JIMHKEP 2 W IUCTCHHCO-
JIepoKaIiii TOMEH, CIIOCOOCTBYIOINN 00pa3oBaHUI0 reTepoanMepa. JJoMeHbl, crocoOCTBYIONHIE 00pa30BaHUIO
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reTepoaEMepa, MOTYT HOpeAcTaBIaTh cobodl (SEQ ID NO: 16) wmom VEPKSC (SEQIDNO:17), ymu
AEPKSC (SEQ ID NO: 18) ya onnoit nosiunentuaHoii nenu, u GENRGEC (SEQ ID NO: 19) yy FNRGEC (SEQ ID NO: 20)

Ha apyroi noymnentuaaoi merw (US2007/0004909).

Bonee mpeanodruTensHO, OAHAKO, JOMEHBI, CIIOCOOCTBYIOMINE OOpa30BaHUIO T'€TEPOAMMEpPa, YKa3aHHBIX
IraTes 00pa30BaHbl OJHUM, ABYMS, TPEMsI FUTH YE€THIPbMSI TAHAEMHO ITOBTOPSIIOIIUMICS CITUPATbHBIMH TOMEHA-
MH TPOTHBOIOJIIOKHOTO 3apsAa, KOTOPBIE CONEpIKaT IOCIEAOBATEIHHOCTh M3 IO MEHBINEH Mepe IIecTH, 10
MEHBIIEH Mepe CeMH WJIM 110 MEHBIIEH Mepe BOCBMH OCTATKOB aMHHOKHCIIOT, TaK, YTO JOMEH, CIIOCOOCTBYIO-
i 00pa3oBaHUIO TeTepoIMepa, 001aaaeT OOIIIM 3apsI0M

(Apostolovic, B. et al. (2008) «pH-Sensitivity of the

E3/K3 Heterodimeric Coiled Coil», Biomacromolecules 9:3173-3180; Arndt, K.M. ef al. (2001)
«Helix-stabilized I'v (hsl'v) Antibody Fragments: Substituting the Constant Domains of a Fab
Fragment for a Heterodimeric Coiled-coil Domainy, J. Molec. Biol. 312:221-228; Arndt, K. M.
et al. (2002) «Comparison of in vivo Selection and Rational Design of Heterodimeric Coiled
Coilsy, Structure 10:1235-1248; Boucher, C. et al. (2010) «Protein Detection By Western Blot
Via Coiled-Coil Interactions», Analytical Biochemistry 399:138-140; Cachia, P.J. et 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:
Effect of Chain Length on the Kinetic and Thermodynamic Constants of Binding», Biochemistry
42:1754-1763; Fernandez-Rodriquez, J. et al (2012) «Induced Heterodimerization And
Purification Of Two Target Proteins By A Synthetic Coiled-Coil Tag», Protein Science 21:511-
519; Ghosh, T.S. et al. (2009) «End-To-End And End-To-Middle Interhelical Interactions: New
Classes Of Interacting Helix Pairs In Protein Structures», Acta Crystallographica D65:1032-
1041; Grigoryan, G. et al. (2008) «Structural Specificity In Coiled-Coil Interactionsy, Curr.
Opin. Struc. Biol. 18:477-483; Litowski, JR. ef al. (2002) «Designing Heterodimeric Two-
Stranded a-Helical Coiled-Coils: The Effects Of Hydrophobicity And a-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 Motif», J. Amer. Chem. Soc. 134(5):2626-2633,
Straussman, R. ef al. (2007) «Kinking the Coiled Coil — Negatively Charged Residues at the
Coiled-coil Interfacey, 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 Peptide Delivery/Capture System used for Surface Plasmon Resonancey, J.
Molec. Biol. 323:345-362; Woolfson, D.N. (2005) «Zhe Design Of Coiled-Coil Structures And
Assemblies», Adv. Prot. Chem. 70:79-112; Zeng, Y. et al. (2008) «4 Ligand-Pseudoreceptor
System Based On de novo Designed Peptides F'or The Generation Of Adenoviral Vectors With

Altered Tropism», J. Gene Med. 10:355-367).

Yka3zaHHBIC TOBTOPSIOIIUECS CIUPATIBHBIC TOMEHBI MOTYT OBITh TOYHBIMHU ITOBTOPAMHU WIIH MOTYT COJAEP-
JKaTh 3aMeHbl. Hampumep, ciupaibHEIN JOMEH U3 JOMEHA, CTUMYJIHPYIOIIETO 00pa30BaHUE TeTepoauMepa, mep-
BOM NOJUMNENTHIHON LIENH MOXKET COAEpXKaTh MOCIEeNI0BAaTEIbHOCTh U3 BOCBMH OCTAaTKOB aMHUHOKHCIIOT, BBI-
OpaHHYIO JJIS IPUAAHUS OTPUIATENILHOTO 3apsaa YKa3aHHOMY JIOMEHY, CTUMYJIUpYIONIeMy 0Opa3oBaHUe TeTe-
poauMepa, ¥ CIIUPATBHBIN JOMEH U3 JIOMEHa, CTUMYJIHPYIOIIET0 00pa3oBaHue reTepoanMepa, BTOPOH MOTHUIIETI-
THIHOU TIEMTH MOXKET COJEP)KaTh IMOCJIEIOBATEILHOCTh U3 BOCBMH OCTAaTKOB aMHHOKHCIIOT, OTOOPaHHBIX IS
TIPUIIAHUS TIOJOXKHUTEILHOTO 3apsia YKa3aHHOMY JOMEHY, CTUMYJUpYIONIeMy oOpa3oBaHue Terepoaumepa. Bre
3aBUCUMOCTHU OT TOT0, KaKasi CIHpalb MPeyCMOTPEHA JJI IEPBOIl WM BTOPOM MOJUMENTHAHBIX LENeH, mpey-
CMOTpPEHO, YTO IJIsl IPYroi MOJUMENTUAHOW IENU MCTOIB3YeTCs CIUpallb MPOTUBOMOIOXHOIO 3apana. Ilomo-
JKUTEIBHO 3apsHKCHHAS aMUHOKHCIOTA MOXKET TMPEICTABIATh COOOM JIM3WH, aprMHUH, THCTUAWH W T.I. W/WIH
OTPHIIATEIILHO 3apsDKCHHAST aMUHOKHCIIOTa MOXKET MPEICTABIATh COO0H MIyTAMUHOBYIO KHCIIOTY, acraparuHo-
BYIO KHCJIOTY 4 T.J. [10JIOKUTETBHO 3apsKCHHAS aMHHOKHUCIIOTA MPEAMOYTHTEIBHO TPEACTABISIET COO0M JIN3UH
W/WIIA OTPUIIATENIBHO 3apsDKCHHAS aMUHOKKCIOTA MPEANOYTHTESIFHO MPEICTABIAET COOOW TIyTaAMUHOBYIO KH-
coTy. BO3MOKHO HCIIOIB30BaHUE TONBKO OJJHOTO JIOMEHA, CTUMYJIHPYIONIETO 00pa3oBaHue reTepoaumepa, (mmo-
CKOJIbKY YKa3aHHBIH JOMCH OyIeT WHTMOMPOBAaTh TOMOJIUMEPHU3AIMIO U TEM CaMBIM CIIOCOOCTBOBAThH TETECPOIH-
MEpH3aIiH), OAHAKO MPEATOYTHTEIHHO, YTOOBI MEepBas U BTOPAsi TIOJTUNENTHIHBIC e JUaTeNl COTIACHO Ha-
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CTOSIIIIEMY N300PETEHUIO COJEPIKANIN IOMEHBI, CIIOCOOCTBYIOINE 00pa30BaHHIO T'eTePOIUMEpa.

CornacHo MPEANOYTUTENLHOMY BapHaHTy peali3allii HACTOSIIEro M300peTeHUsl OMH U3 IOMEHOB, CTH-
MYJIIPYIOMAX 00pa3oBaHHWe TeTepoauMepa, OyNeT coaep)kaTh YeThIpE TaHAEMHBIX CIHPATBbHBIX JoMmeHa "E-
crmpanp" (SEQ ID NO: 21: EVAALEK-EVAALEK-EVAALEK-EVAALEK), g gorophix OCTATKH TIIyTaMaTa OyayT TpH-
JlaBaTh OTPHUIATEIBHEIN 3apsn pu pH 7, B TO Bpemst Kak APYTHE TOMEHBI, CTUMYJIHPYIOIIIE 00pa3oBaHUE TeTe-
ponumepa, OynyT coepKarthb YETBIpE TaHJIEMHBIX JIOMEHA "K-crmupains"
(SEQ ID NO: 22: KVAALKE-KVAALKE-KVARLKE-KVAALKE), g goroppiX OCTATKH JM3HHA OYLYT HPHIABATH IOJNO-
JKUTENbHBIHN 3apsn npu pH 7. [IpucyTcTBre yKa3zaHHBIX 3apsDKEHHBIX JTOMEHOB CIIOCOOCTBYET acCOIHAIINY TIEp-
BOTO W BTOPOTO MOJMIENTHIOB M, COOTBETCTBEHHO, CHOCOOCTBYeT 0OpasoBaHMIO rerepoxumepa. OcoOeHHO
MPEANOYTUTEIBHBIM SIBISIETCSI IOMEH, COCOOCTBYIOIMNI 00pa30BaHUIO TeTepoarMepa, B KOTOPOM OJHH M3 4e-
TBIPEX TAHJCMHBIX CIHPAIBHBIX TOMEHOB "E-crmpais", comepaluii mociaeIoBaTeIbHOCTh, IPUBEICHHYIO B
SEQ ID NO: 21, 0BT MOIU(DUIMPOBaH JUIst BKJIFOUEHUS OCTaTKa LUCTEUHA:
EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)

AHanorn4HeIM 00pa3oM, OCOOEHHO TNPEAIOYTHTENIFHBIM SBISIETCSI TOMEH, CIIOCOOCTBYIOIMH 00pa3oBa-
HUIO TETepoarMepa, B KOTOPOM OJIMH M3 YETHIPEX TAHIEMHBIX CIUPAIbHBIX NoMeHOB "K-crimpans", comepika-
WA TIOCTIEI0BATEIBbHOCTD, IpuBeneHHyI0 B SEQ ID NO: 22, 6611 MOIUUIIMPOBaH IS BKJIIOUEHHUST OCTaTKa
nucTenHa: KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24).

Kak packpeiro B WO 2012/018687, asist Toro 4ToObI yIydImuTh (hapMaKOKHHETHIECKHE CBOHCTBA AUATET B
YCIIOBHUSAX in ViVo, AWATEI0 MOXKET OBITh MOAU(DUIIMPOBAHO, YTOOBI CONIEPIKATH MOJUITENITHAHYIO YaCTh CHIBOPO-
TOYHOTO CBS3BIBAIOLIETO Oeiika Ha OAHOM WiM Oojee KoHUAX auarena. Hanbonee mpennovTUTENEHO YKa3aHHAS
MOJIMTIETITHIHASL YaCTh CHIBOPOTOYHOTO CBS3bIBaIOIIEro Oenka Oyzxer BcTpoeHa Ha C-koHLe anarena. Anb0yMuH
SIBIISICTCS CAMBIM PACIPOCTPAHCHHBIM OCITKOM B IIa3Me KPOBU M MMECT TICPHO/] MOTyBEIBeACHUS 19 mHEel y ye-
noBeka. AbOyMUH COIEPKUT HECKOJIBKO CAaHTOB CBSI3BIBAHMS HEOOJIBIIMX MOJIEKYJ, KOTOPHIE MO3BOJISIOT €My
HCKOBAJICHTHO CBS3BIBATHCS C IPYTMMHU OCIKaMU W TEM CaMBIM MPOJJICBATh MX MEPHOMIBI MOJTYBBIBSICHHUS M3
CBIBOPOTKH KpoBH. AnbOyMHUHCBsI3bIBatommnii nomeH 3 (ABD3) 6enka G mramma Streptococcus G148 cocrout
13 46 OCTaTKOB aMHWHOKHUCJIOT, 0Opa3yromuX CTaOMIBHBIN TPEXBHHTOBOW KT'yT, M 00JajaeT MUPOKOH alb0y-
MUHCBs3bIBatomel creruduanocTeio (Johansson, M.U. et al. (2002) "Structure, Specificity, And Mode Of In-
teraction For Bacterial Albumin-Binding Modules", J. Biol. Chem. 277(10):8114-8120). CooTBETCTBEHHO, OCO-
OCHHO TIPEANOYTHUTENbHAS MOJUIECTITHAHAS YaCTh CBIBOPOTOYHOTO CBS3BIBAIOIIETrO OenKa /Ui yiaydmeHus dap-
MaKOKHMHETHYECKUX CBOMCTB JHaTelia B YCIOBHSX in Vivo TIPEJCTABISIET COOOM abOyMUHCBSI3BIBAIOIINA JOMEH
(ABD) u3 crpenTokokkoBoro 6eimka G u Ooyiee MPEANMOYTHTEIHHO aTbOYMUHCBS3BIBaOmMi nomeH 3 (ABD3)
6enka G mramma Streptococcus dysgalactiae G148 (SEQ ID NO: 25): LAEAKVLANR  ELDKYGVSDY YKNLIDNAKS
AEGVKALIDE ILAALP.

Kaxk packpsiro B WO 2012/162068 (koTOpHIii BKIIOYEH B HACTOsIIEE H300pETEHHE TIOCPEICTBOM CCHIIKH),
" TEeMMMYHHU3UPOBaHHBIE" BapHUAHTHI, cojiepkaiue mocienoarensHocte SEQ ID NO: 25, criocoOHBI 0cnadnsaTh
wn ycrpauats csa3siBanne ¢ ['KI'C kiacca 1. Mcxons n3 pe3ynbraTroB KOMOMHHUPOBAaHHBIX MyTalui, clIenyo-
e KOMOWHAIIMY 3aMEH PacCMAaTPUBAIOT KaK MPEATOYTHTEIBHBIC 3aMEHBI JIIS TTOYUYCHUS YKa3aHHOTO JICHUM-
myHmsupoBanHoro ABD: 66D/70S+71A; 66S/70S+71A; 66S/70S+79A; 64A/65A/71A; 64A/65A/71A+66S;
64A/65A/71 A+66D; 64A/65A/T1A+66E; 64A/65A/T9A+66S; 64A/65A/TIA+66D; 64A/65A/79A+66E. Bapu-
auTel ABD conmepkat mogudukanuu L64A, I65A n D79A wnn momudukamun N66S, T70S u D79A. Bapuantst
nerMMyHu3upoBanHoro ABD, conepikaiiiero aMuHOKHUCIOTHYIO TIOCIIEI0OBATEILHOCTb:

LAEAKVLANR ELDKYGVSDY YKNLIDesNAKS70 A71EGVKALIDE ILAALP (SEQ ID NO: 26), WIH aMUHOKHC-

JIOTHYIO TOCJICAOBATCIbHOCTD:
LAEAKVLANR ELDKYGVSDY YKNLISeeNAKS70 VEGVKALIA7sE ILAALP (SEQ ID NO: 27)
=2 = - . )

WM aMAHOKHCJIOTHYIO ITOCICI0BATCIBHOCTD:
LAEAKVLANR ELDKYGVSDY YKNLISesNAKS70 VEGVKALIA79E ILAALP (SEQ ID NO: 28)
. 2

SIBISIFOTCSL OCOOEHHO MPEANOYTHTEIBHBIMH, MOCKOJBKY YKa3aHHbIE JeMMMYyHu3upoBaHHbie ABD mposs-
JSTIOT TIO CYIIECTBY CBSI3bIBAHME JUKOTO THIIA, 0OecredrBas Ipyu 3ToM ocnabnennoe csizpiBanne ¢ [’ KI'C kmacca
II. CooTBeTCTBEHHO, IepBas MOJHUIICTITHAHAS IIeTh YKa3aHHOTO AmWaresa, coaepixkamiero ABD, comepxur mer-
THUIHBIN JTMHKEP, IPEANOYTUTEIBHO PACIONOKEHHBIN Ha C-KOHIIE OTHOCUTENBHO cofeprkamero E-crmpans (nu
K-crmpans) nomena yka3zaHHOW MOJIMIENITHIHOM IETH, TaK, YTOOBI yKa3aHHBIH JTMHKEP HaXOAMICS MEXIy CO-
nepxxamuM E-crimpans (mmu K-crimpans) nomeHom u ABD (koTopblil IpeanodTHTENEHO MPEACTaBIsIET co00H
JnenMMyHH3upoBaHHBIH ABD). IlpennoururensHast mociae0BaTeIbHOCTD sl YKa3aHHOTO JIMHKEPHOTO MEeNTHIA
NpeCTaBIsIeT COOO0M MMOCIEN0BATENLHOCTE, MpUBeacHHy0 B SEQ ID NO: 29: GGGS.

B. Bucneunduueckne nuarena, coaeprkane oonactu Fc.

CornacHO OJJTHOMY BapHaHTy peali3alliil COTJIACHO HACTOSIIEMY H300pETEeHHUIO IPEIIoKEHbI Ouctenudu-
YyecKue JuaTenia, copeprxkaime oomaacts Fc, crmocoOHyt0 ogHOBpEMEHHO CBs3bIBaThCs ¢ PD-1 u BTOpBIM 3mHTO-
nom (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, TKI'C
kmacca [ wmm I, OX40, PD-1, PD-L1, TCR, TIM-3 u 1.1.). lo6aBnenne nomena CH2-CH3 IgG x omHO# win
00eHM TOJIMMENTHIHBIM IIETIIM aHTHTENa TaK, YTO COSAMHEHUE LeNel auarena MPUBOAUT K 00pa30BaHUIO 00-
nactu Fc, yBenmuuBaeT GHOIOTHUECKHI TIEPHUO] TIOTYBBIBECHUS H/WIIM H3MEHSIET BAJICHTHOCTD Anarena. Bxio-
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yenne qomeHoB CH2-CH3 IgG B 06a nmonumentuaa auaTena odecrnedut o0pa3oBaHUe NBYXIETIOYCYHOTO OHCIIe-
MUQPUYECKOTO AUATENA, coepkaiiero oonacts Fc (dur. 2).

B apyrom Bapmanre, Bximrouenue nomeHoB CH2-CH3 IgG Tombko B ONWH W3 TOJUIEHTHIOB aHATElNa
obecrreunT oOpazoBaHHEe 0OJIEe CIOKHOTO UYETHIPEXIIETIOYSHYHOTO OHCIIEIM(UISCKOTO aUaTeNa, COIepiKaiero
obnacte Fc (¢pur. 3A-3C). Ha ¢ur. 3C npencTaBieHo TUIMHMIHOE YETHIPEXIIETIOUEYHOE JAMATEN0, COoAepkKalee
KOHCTaHTHBIN nomeH Jyierkoi nenm (CL) W KOHCTaHTHBIN nomeH Tspkenoi mernu CHI, omHako B KayecTBe alib-
TEPHATHBHI MOTYT OBITH HICIIOJF30BAHBI (pparMEHTHl YKa3aHHBIX JOMEHOB, a TaKXe JAPYrue MOJUIEeTTHABI (CM.,
Hanpumep, ¢ur. 3A u 3B, myomukanuu nmatento CIIA 2013-0295121; 2010-0174053 u 2009-0060910; my©6-
JMKanmko eBporeiickoro nmatenra EP 2714079; EP 2601216; EP 2376109; EP 2158221 u PCT nyonukammu WO
2012/162068; WO 2012/018687; WO 2010/080538). CrnenoBarensHo, Harpumep, BMecTo toMena CH1 moxHO
NPUMEHATh  TENTHA, COACPXKAIIMH aMHHOKHCIOTHYIO —TOCIenoBaTenbHocTs CVEPKSC (SEQ ID NO: 16),
VEPKSC (SEQ ID NO: 17) umu AEPKSC (SEQ ID NO: 18), monyuennyro n3 mapHupHOTro noMeHa IgG denoBexa,
BMecTo gomeHa CL MoxxHO mpuMeHSITH 6 C-KOHIIEBBIX aMHHOKHCIOT JICTKOW Kamnma-Ienmd YeloBeKa
GEFNRGEC (SEQ ID NO: 19) ypy FNRGEC (SEQ ID NO: 20).

Tunnyaoe YeThIpexenoYeyHoe qUaTeNo, coaepkamiee MenTH I, mpeacTapieHo Ha ¢ur. 3A. B npyrom Ba-
pHaHTE WM, B TOTOJHEHNE, MOKHO IPUMEHSTh TENTHI, COACP)KAIINN TaHAEMHbIE CIIHPATIbHbBIC TOMEHBI TPOTH-
BOTIOJIO’KHOTO 3apsijia, TAKUE Kak CIUupalibHbIe MoMeHbl "E-crimpais"”

(SEQ ID NO: 21: EVAALEK-EVAALEK-EVAALEK-EVAALEK mm SEQ ID NO:
23: EVAACEK-EVAALEK-EVAALEK-EVAALEK);

u gomensl "K-crimpanp"

(SEQ ID NO: 22:
KVAALKE-KVAALKE-KVAALKE-KVAALKE mm SEQ ID NO: 24: KVAACKE-KVAALKE-
KVARLKE-KVAALKE).

TunuyHEIN cUpanbHBIN JOMEH, BXOSIIUN B COCTAB YETHIPEXICIIOYCYHOTO TUaTela, MPECTaBICH Ha (HT.
3B.

Monexynbl TuaTes, coaepxammx odmactu Fc, cormacHo HacToAmeMy H300pETEHUIO OOBIYHO CONEpIKaT
JIOTIONTHUTEIbHBIC TIPOMEXYTOUYHBIE JINHKEPHBIE IENTHIB (JTMHKEpHI). Kak mpaBuiio, JONMOIHUTENEHBIE THHKEPHI
OyayT comepxaTth 3-20 OCTaTKOB aMHHOKHCIIOT. JIONOJHHUTENbHBIE WM aJIbTEpPHATHBHBIC JIMHKEPHI, KOTOPHIC
MOTYT OBITh MCTIOJIB30BAaHBI B MOJICKYJIaX aHTHUTEIN, COIepKamux oomacTs Fc, cormacHo HactosmemMy u3o0peTe-

HHIO, BKIIFOYAIOT:
GGGS (SEQ ID NO: 29), LGGGSG (SEQ ID NO: 261),

GGGSGGGSGGE (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

MoxHO uctosib3oBath BMecTo GGG mm GGC, 4To0b 00JerduTh KIOHUpOBaHUE. [IoMHUMO 3TOTO HEmo-
cpenctBeHHO Tocne aMmuHOKUCIOT GGG miu mocnenoBarensHocTH, npeactaieHHol B SEQ ID NO: 33, moxer
OBITH pAcCIIONIOXKEHA TIOCIEeNOBATENILHOCTD, npeactaBineHHas B SEQ ID NO: 31, ¢ o6pa3oBanueM anbTepHATHB-
HBIX JINHKepoB: GGGDKTHTCPPCP (SEQ ID NO: 263); n LEPKSSDKTHTCPPCP (SEQ ID NO: 37).

Mornekyna auaTena, coxepxaiias ooiaacTe Fc, coriaacHo HacToseMy H300pETEHHIO MOXET COIEepPIKaTh
HIapHUPHYIO 001acTh [gG B AONONHEHNE WM BMECTO JTHHKepa. [IpuMepHas mapHUpHast 00J1acTh COEPIKUT:

EPKSCDKTHTCPPCP (SEQ ID NO: 32) uz IgGl,

ERKCCVECPPCP (SEQ ID NO: 11) u3 IgG2, ESKYGPPCPSCP (SEQ ID NO: 12) u3 IgG4 u

ESKYGPPCPPCP (SEQ ID NO: 13)

U BapHaHT mapHUpHOU obnactu 1gG4, comepxamuii cTaOMIH3UPYIOMIYIO 3aMEHY JJIsl YMCHBIIICHUS 00Me-
Ha HUTEH.

Kak nokazano Ha ¢ur. 3A-3C, nuarena coriiacHO HACTOSIIEMY M300pPETEHHIO MOTYT COJEpPIKaTh YETHIPE
pasubie 1ienu. [lepBas U TPeThs MONMIICITHIHBIC SN YKa3aHHOTO IUaTea COJCpkKaT TpU JoMeHa: (i) TOMeEH,
coneprkamuii VL1, (ii) momen, conepskamuii VH2, (iii) 1oMeH, cnocoOCTBYIOMNN 00pa3oBaHHIO I'eTepoIIMeEpa,
u (iv) momeH, comepxamuii mocienosarensHocth CH2-CH3. Bropas u ueTBepTas MOJHUIEITHIHBIC LEMH CO-
nepxart: (i) momen, comepxamuii VL2, (ii) momen, conepxammii VH1, u (iii) nomeH, cioco6cTBytonuii o6pa3o-
BaHUIO T€TEPOANMEPA, IPHYEM JOMEHBI, CIOCOOCTBYIOIIHE 00pa30BaHUIO TETEPOANMEPA, CIOCOOCTBYIOT TUME-
pHU3aliu TepBO/TpeThell MOMUNENTUIHBIX TeTIed CO BTOPOH/4ETBEPTOM MOJUTIENTHIHBIMU METSIMHA. J[OMEHBI
VL w/umu VH TpeTheil 1 4eTBepTOl MOJUTIENTHIHBIX IeTel, a Takke goMeHsl VL w/wim VH niepBoii u BTOpoit
MOJIUIIETITHIHBIX IIeTIelf MOTYT OBITh OJMHAKOBBIMH WIIM PAa3INYHBIMH, YTOOBI 00ECIICUUTh YETHIPEXBAaJICHTHOE
CBSI3BIBAHHE, KOTOPOE SIBIIACTCS MOHOCIIEITU(UIHBIM, OncrienndpudeckuM mwin terpacnenuduaasiv. O6o3Hade-
Hre "VL3" u "VH3" o3Hauaer, cCOOTBETCTBEHHO, BapnaleJIbHBIM JJOMEH JIETKOil Len U BapHaOeIbHBIN JTIOMEH
TSOKEJION IIeTH, KOTOPBIC CBS3BIBAIOTCS C "TPETHUM' SMHUTOTIOM, YKa3aHHOTO JuaTesia. AHAJIOTHYHBIM 00pa3oM,
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o6o3nauenne "VL4" u "VH4" o3HavaeT, COOTBETCTBEHHO, BapruaOeIbHbIH JOMEH JIETKOH 1Ieny 1 BapuaOesIbHbIH
JIOMEH TSDKEJION LENH, KOTOPhIC CBS3BIBAIOTCS C "UETBEPTHIM' SITUTONOM, YKa3aHHOrO auarena. OOmas cTpyk-
Typa MOJHUIENTHAHBIX LEeTell THMUYHBIX YEThIPEXIENOYeYHbIX JHATeN, CoAepKammx oobnacts Fe, cormacHo Ha-
CTOSIIIIEMY H300pETEHHUIO TIpeicTaBIeHa B Ta0JI. 2:

Tabmuia 2

2 menk NH;-VL2-VH1-HPD-COOH
Bucneuuduueckoe 1 nenn NH,-VL1-VH2-HPD-CH2-CH3-COOH
AuaTeno | uenb NH,-VL1-VH2-HPD-CH2-CH3-COOH

2 uermnp NH»-VL2-VH1-HPD-COOH

2 uenb NH-VL2-VH1-HPD-COOH
Terpacnietmduunoe | | L€mb NH,-VL1-VH2-HPD-CH2-CH3-COOH
AUATENO 3 nenb NH,-VL3-VH4-HPD-CH2-CH3-COOH

4 en NH;-VL4-VH3-HPD-COOH

HPD=nomeH, criocoOCTBYOIHMIA 00pa30BaHUIO TETEPOIUMEDA.

CornacHO KOHKPETHOMY BapHaHTy peai3alliii HACTOAIIETr0 H300PETeHUS AUAaTeNIa COTJIACHO HACTOSIIEMY
M300pETEHHIO SIBIIAIOTCS OMCIIENN(UISCKAMH, YETHIPEXBAaJICHTHBIMH (T.€. COAEPKAT YETHIPE SMTUTOIICBSI3BIBAIO-
mux caira), Fe-comepxamumu muatenamu (pur. 3A-3C), KOTOpPBIE COCTOST W3 YETHIPEX IMOJHBIX TOJUTICTITHI-
HBIX neneil. bucnenuduueckne yeTslpexBajeHTHBIE UaTela, coaepKaniie odiaacts Fc, cormacHo HacrosimeMy
M300pETEHHIO COJEPIKAT JIBa SIUTOICBI3BIBAIOIINX CaliTa, UMMYHOJIOTHYECKU CIIeU(UIHBIX B oTHOoUmeHun PD-
1 (KOTOpBIC MOTYT OBITH CITOCOOHBI CBSI3BIBATHCS C OHUM U TEM K€ AMHUTONOM PD-1 Miu ¢ pa3muYHBIMU 3ITHUTO-
namu PD-1), 1 1Ba snnuTONCBA3BIBAIONIMX caiiTa, CIIEU(UIHBIX B OTHOIIEHUH BTOPOTO 3nuTona (Hanpumep, B7-
H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C xnacca I wm II, 0X40,
PD-L1, TCR, TIM-3 u T.x).

CoryilacHO IpyroMy BapHaHTy peaM3aliy HACTOSIIETO M300peTeHMsI OUCTIeIUpUIecKre TuaTena, coaep-
Kamue obmactu Fe, MOTyT comepkaTh TpH MONMIIENTHAHBIC Iend. [IepBBlif MOIUIIENTH YKa3aHHOTO IUaTesa
colepkut Tpu aomeHa: (i) momen, comepkantuii VL1, (ii) momeH, coaepxamuii VH2, u (iii) momeHn, comepika-
i mocnenoBatenbHocTh CH2-CH3. BTopoii mosmmnenTua yKka3aHHBIX TUATeN cOAep uT: (1) JoMeH, comepika-
i VL2, (i1) momen, comepskamuiit VHI, u (iii) 1oMeH, KOTOPBIHA CTUMYIHUPYET TeTEPOIMMEPU3AIIAI0 H 00pa3o-
BaHUC KOBAJICHTHOW CBSI3U C MEPBOI MOJUICITHIHON MEMbI0 quareia. TpeTuil MOMUIeNTH T YKa3aHHBIX JHATEIT
conepxut nocienosarensHocts CH2-CH3. CooTBeTCTBEHHO, NepBas M BTOpas MONMIENTHIHBIC LIEMH YKa3aH-
HBIX JIMaTell CBS3BIBAIOTCS IPYT C JApYroM ¢ oOpa3oBaHHeM caiita csizeiBanus VL1/VHI, kotopslii criocoben
CBSI3BIBATHCS C MIEPBBIM SIUTOIOM, a Takke caidta cBs3biBaHus VL2/VH2, koTOphIid ClIOCOOCH CBA3BIBATHCSA CO
BTOPBIM 3MUTONOM. [lepBbIif M BTOPOIl MOJIMIENTHIBI CBS3aHBI JPYT C APYrOM IOCPEACTBOM IHCYIb(QHIHON
CBSI3H, BKJIIOYAIOIICH OCTaTKM IUCTEMHA B UX COOTBETCTBYIOLIMX TPETHUX JOMEHax. [IpuMedaTenbHo, 4TO mep-
Bas M TPEThs MOJHUIIENTHIHBIC IIETIH COSTUHIIOTCS OPYT ¢ IpYyroM ¢ obpa3zoBanneM obmactu Fe, koTopast crabu-
JTU3UPYETCSl TIOCPEACTBOM NHUCYIb(QUIHON CBsI3W. YKa3zaHHBIC AWaTena OO0JIaJaroT MOBBIICHHOH 3((eKTHBHO-
ctrio. Ha ¢ur. 4A u 4B nipencraBieHbl CTPYKTYphl YKa3aHHBIX JHaTes. YKazaHHbIe OUcTienMuIecKre quaTena,
cozeprkamue ooacts Fc, MOTYT UMETh OJHY U3 ABYX opueHTaruu (Tadd. 3).

Tabnuma 3
3 uens NH2-CH2-CH3-COOH
TlepBas opuenTanus | 1 uenb NH2-VL1-VH2-HPD-CH2-CH3-COOH
2 uens NH2-VL2-VH1-HPD-COOH
3 memnb NH2-CH2-CH3-COOH
Bropas opuenrtauuns | 1 nens NH2-CH2-CH3-VL1-VH2-HPD-COOH
2 uens NH2-VL2-VH1-HPD-COOH

HPD=nomeH, criocoOCTBYOIHMNA 00pa30BaHUIO TETEPOIUMEDA.

CoriacHO KOHKPETHOMY BapHaHTY pean3allii HACTOSIIET0 M300pEeTeHNUs AUaTea COTJIACHO HACTOSIIIEMY
M300pETEHHIO ABISIOTCS OMCTIeM(pUIECKUMH, ABYXBAJIICHTHBIMHE (T.€. COAEPIKAT ABA SIHUTOIICBI3BIBAIONINX Cali-
ta), Fc-conepxxammmu auatenamu (¢ur. 4A-4B), KOTOpEIE COCTOST M3 TPEX IOJHBIX MTOJHIIENTUAHBIX LEHeH.
bucnemnduyeckne, nByxBaneHTHBIE Fc-comepikaiye auaTena COrNIaCHO HACTOSIIEMY H300PETEHHUIO COEpXkKaT
OJIMH CalT CBS3BIBAHMS SIHTOIA, UMMYHOJIOTHYECKN cieU(pUYHBIH B oTHOUmIeHH PD-1, u onuH caiit cBsi3piBa-
HUS DIUTOINIA, CTIEUGUIHBINA B OTHOIIEHUH BTOpOTo snutona (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CDSO0,
CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I wm II, 0X40, PD-L1, TCR, TIM-3 u t.1.).

CoryiacHO IpyroMy BapHaHTy peaM3aliy HACTOSIIETO M300peTeHMs OUCTIeITUpUIecKre TuaTena, coaep-
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karue odmactu Fe, MOTyT comepkaTh B 00IIEH CIOXKHOCTH IATh MOJUIEHTHIHBIX Ieneil. COrlacHO KOHKpET-
HOMY BapHaHTY pPeaU3alliy HACTOSIICTO H300PETCHUS IBE U3 YKA3aHHBIX ISATH MOJIHUIICITHIHBIX IIeTe conep-
JKaT OJMHAKOBYI0 aMHHOKHCIIOTHYIO ITOCIIENOBATEIBHOCTh. llepBas monmIenTuaHas Lenb YKa3aHHBIX IHATEN
conmepxur: (i) momeH, conepxkammii VHI, (ii) momen, conepkanuiit CH1, u (iii) momMeH, coxepskaniiii mociemao-
BarenpbHOCTE CH2-CH3. TlepBasi monumnenTuHas eMb MOXKET MPEACTABIATh COOOH TSXKENYIO el aHTUTENa,
KoTopas conepkuT VH1 1 KOHCTaHTHYIO 00JIacTh TsDKEIOW Iienu. BTopas u msaTas MoNUIenTUIHbIe e yKa-
3aHHBIX qUaTeN cojeprkart: (i) moMeH, coxepxammuid VL1, u (ii) momen, conepxkammii CL. Bropas w/unm nsras
TIOJIUIICTITHIHBIC TIeTTN YKA3aHHBIX JUATEN MOTYT IPEICTABIATh COOOU JIETKHE IIeTH aHTUTeNa, KOTOpoe conep-
xutT VL1, kommiemenrtapusiii VHI nepoii/Tperbeit monmnentuaHoi nenw. Ilepsast, BTopas W/uiM msTas NoJn-
MENTUIHBIC [IEMH MOTYT OBITh BBIJCIICHBI U3 MPUPOJHBIX aHTHTEN. B npyrom BapuaHTe, OHH MOTYT OBITH CKOH-
CTPYHMPOBaHBI PEKOMOWHAHTHO. TpeThs MOMUIENTHIHAS [IEMb YKA3aHHBIX JUATEN COIACPXKHUT: (i) TOMEH, COIep-
xkamuit VHI, (i) gomen, cogepskammii CHI1, (iii) momen, copepxkamuii mocnenoarenbHocts CH2-CH3, (iv)
JoMeH, conepxkanmii VL2, (v) nomen, cogepxkamuit VH3, u (vi) 1oMeH, crmocoOCTBYROIIUI 00pa30BaHUIO TeTe-
poauMepa, Mpu4eM JIOMEHbI, CIIOCOOCTBYIOINE 00pa30BaHUIO TeTEPOANMEpPa, CIIOCOOCTBYIOT JUMEpPHU3aALNU Tpe-
Thel IENHU C YeTBEPTOH 1eTblo. YeTBePTHIN MOJUTIENTH YKa3aHHBIX THATEN COAEPKHT: (1) JOMEH, COEPIKaIIIHMA
VL3, (ii) momen, comepxamuii VH2, u (iii) TOMeH, KOTOPBIH CIIOCOOCTBYET TeTePOIUMEPH3AINA U 00pa3oBa-
HUIO KOBAJICHTHOU CBSI3M C TPEThEH MOJUIENTHIHON LETbI0 TuaTea.

CoOTBETCTBEHHO, TIepBas W BTOpAs, a TAKKE TPEThS M NATAs, MOJUIETTHAHBIC IEMH yKAa3aHHBIX IHATEI
CBSI3BIBAIOTCS C 00pa3oBaHUEM JIBYX calToB cBs3biBaHMS VL1/VHI, criocOOHBIX CBSA3BIBATHCS C TIEPBBIM DITUTO-
oM. TpeThsl 1 UeTBepTas MOJUMICTIITHAHBIC [T YKa3aHHBIX IHATEN CBS3BIBAIOTCSA C 00pa30BaHHEM CalTa CBS-
3pBaHUsl VL2/VH2, KOTOpBIH CIOCOOEH CBSI3BIBATHCS CO BTOPBIM JIHTOIOM, @ TAaKXKE CAWTOM CBSI3BIBAHUS
VL3/VH3, xoTopblif clocOOeH CBA3BIBATHCS C TPETHUM SMHUTONOM. [IepBBIif M TPETHH MOJUNENTHABI CBS3bIBA-
IOTCSL JIPYT C JAPYTOM IMOCPEICTBOM IUCYIb(GHUIHON CBS3H, BKIFOYAIOIICH OCTATKU IHUCTCHHA B UX COOTBETCT-
BYIOIIUX KOHCTAHTHBIX oOnacTsX. [IpuMedaTenbHO, 4TO TIEpBasi U TPEThsl MOJHUIICTITHAHBIC IICTTA COCAMHSIIOTCS
JIPYT ¢ APYroM ¢ oOpa3oBanueM obnactu Fc. YkasaHHbIe quatena oONagar0T MOBBIICHHONW 3()()CKTHBHOCTEIO.
Ha ¢ur. 5 npencraBiena cTpykrypa yka3aHHbix auaren. Ciemyer moHuMarh, uto gomensl VL1/VHI1, VL2/VH2
1 VL3/VH3 MoryT OBITh OJMHAKOBBIMH WJIH PA3JIMIHBIMA TaK, YTOOBI OOECTICUNTH CBSA3BIBAHUE, KOTOPOE SIBIIS-
€TCSl MOHOCTICIIM(PUYHBIM, OUCTICIIM(PUISCKIM HWIH TpUcHeMPuaHbM. OMHAKO, KaK yKa3aHO B HACTOSIIEM JO-
KyMEHTE, YKa3aHHBIC JTOMEHBI MPEANOYTUTENIFHO BEIOPAHBI TaK, YTOOBI CBA3BIBaThECA ¢ PD-1 m BTOpBHIM 3mmTO-
noM (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, TKI'C
knacca [ wim 11, 0X40, PD-L1, TCR, TIM-3 u T.1.).

Homenst VL u VH nonumenTuaHBIX Leneid BHIOpAaHBI TakK, YTOOBI OOpPa30BBIBATH CANTHI CBSI3BIBAHUS
VL/VH, crienn¢uyHble B OTHOIICHHUH JKeNaTeabHoro snurona. CaiTel csa3biBanns VL/VH, oO6pa3oBanHble pu
CBSI3BIBAHUU TIOJIMIICOITHIHBIX IeTel, MOTYT OBITh OJWHAKOBBIMH WM PA3THYHBIMU, YTOOBI OOCCIICYHUTH TETPa-
BaJICHTHOEC CBS3BIBAHHEC, KOTOPOE SBJISCTCS MOHOCHICIU(PUYHBIM, OHCHCIM(DUICCKIM, TPUCICHH(DUIHBIM WA
TeTpacnenupuaHsiM. B wactHocTH, foMeHBl VL 1 VH MOTyT OBITH BEIOpPAHBI TaK, YTO OHCIICIIU(PIYCCKOE aHTH-
TEJIO MOXET COACPIKATh JBa caiiTa CBS3BIBAHHS JJIS TIEPBOTO JMHUTOINA W JBA CaiiTa CBS3BIBAHUS JJISI BTOPOTO
SIUTONA WM TPH CAlTa CBA3BIBAHUS [T IIEPBOTO MIUTOIA U OJMH CANT CBA3BIBAHHS [UISI BTOPOTO SIIUTONA, HIH
JIBa caliTa CBSI3BIBAHUS U IEPBOTO AIIUTOIIA, OAWH CANT CBA3BIBAHMSA VIS BTOPOTO AIIUTOIA U OIWH CalT CBA3KI-
BaHUS JIUISI TPEThETO MHToNa (Kak rmokazano Ha ¢ur. 5). O0mas CTpyKTypa MOJUIENTHIHBIX MeTeld THITHIHBIX
MATUIETIOYETHBIX JUATel, CoAepKaImux oonacts Fc, mpeacrasneHa B Tad. 4.

Tabmuma 4

2 menp NH2-VL1-CL-COOH

1 nemns NH2-VH1-CHI1-CH2-CH3-COOH
Bucnenudaeckoe

3 uemnb NH2-VH1-CH1-CH2-CH3-VL2-VH2-HPD-COOH
nuateno (2x2)

5 uenp NH2-VL1-CL-COOH

4 uenn NH2-VL2-VH2-HPD-COOH

2 nenp NH2-VL1-CL-COOH

1 uemns NH2-VH1-CHI1-CH2-CH3-COOH
Bucnenudaeckoe

3 uerns NH2-VHI1-CH1-CH2-CH3-VL1-VH2-HPD-COOH
nuareno (3x1)

5 mermb NH2-VL1-CL-COOH

4 nemnb NH2-VL2-VH1-HPD-COOH

2 uenb NH2-VL1-CL-COOH

1 uens NH2-VH1-CHI1-CH2-CH3-COOH
Tpucnenndpuasoe

3 uerns NH2-VH1-CH1-CH2-CH3-VL2-VH3-HPD-COOH
nuareno (2x1x1)

5 ers NH2-VL1-CL-COOH

4 nenb NH2-VL3-VH2-HPD-COOH

HPD=nomeH, cnocoOCTBYIOMIHN 00pa30BaHHIO TeTEPOANMEPA.
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CoriacHO KOHKPETHOMY BapHaHTY pealn3aliiy HACTOSIIET0 M300pEeTeHNUs AUaTeIa COTJIaCHO HACTOSIIIEMY
M300pETEHHIO SIBIISFOTCSl OMCTIEU(PUIECKUMH YEThIPEXBAJICHTHBIMU (T.€. COJEP)KAT YETHIPE IUTOICBSA3BIBAIO-
MUX caiiTa) JUaTeIaMu, COAePKaIUMH 00acTh Fe, KoTopble COCTOST U3 MATH MOJIHBIX HOMAIIENTHIHBIX HETeH,
COJIIEp KAIINX J[Ba CaiTa CBA3BIBAHMS IUIS IIEPBOTO AIIUTOIA U JBa CaiTa CBA3BIBAHMSA I BTOpOro snutomna. Co-
TJIACHO OJHOMY BapHaHTy pealn3alliil HACTOSIIETr0 M300peTeHHs OHcTerudrIecKiue YeThpeXBaICHTHIC IHa-
Tena, coaepkamiie obmacte Fc, cormacHo HacTosAmeMy H300pPETCHHIO COAEPIKAT ABA SMUTOICBI3BIBAIONINX Caii-
Ta, IMMYHOJIOTHYECKH cHenn(UIHBIX B oTHOImEHHH PD-1 (KoTOpBle MOTYT OBITH CTIOCOOHBI CBSI3BIBATHCS C O-
HUM H TeM ke smutonioM PD-1 wnu ¢ pasnmumaasiMu snmtonamu PD-1), n 1Ba SMATOTICBA3BIBAIONTNX CaiTa, cIie-
IUQUYHBIX B OTHOIICHUHW BTOpOTO 3muTona (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137,
CTLA-4, ICOS, KIR, LAG-3 T'KI'C knacca I mim II, 0X40, PD-L1, TCR, TIM-3 u T.1.). CornacHo npyromy
BapUaHTy pealn3alliy HacTOSIIEro H300peTeHns orucnenuduieckne YeThpexBajJeHTHBIC UaTelia, coJlepiKaline
obunacts Fc, cornmacHo HacToseMy U300pETEHHIO COEPKAT TPU SIHUTOICBS3BIBAIONINX CaiTa, IMMYHOJIOTHYE-
CKH crienupUYHBIX B oTHOUIEHUH PD-1, KOTOpbIe MOTYT OBITH CIIOCOOHBI CBSI3BIBATHCS C OMHUM M TEM JKE JITU-
torioM PD-1 wnu ¢ pasnuanasiMy snutoniaMu PD-1), u OAMH SIUTOTICBSI3BIBAIONINN CANT, CIICIIU(UIHEBII B OTHO-
meHnn BToporo snurtona (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS,
KIR, LAG-3 I'KI'C knacca I uimu 11, 0X40, PD-L1, TCR, TIM-3 u T.1.). CornacHo ApyroMmy BapuaHTy peann3a-
MU HACTOSAIIETO M300peTeHus Oucnenuduaeckue YeThIpexBajeHTHBIE AuaTesa, coaepxamme odmacts Fc, co-
TJIACHO HACTOAIIEMY M300pETEHHIO COAepPKAT OAHMH SITUTONCBA3BIBAIONINI CANT, UMMYHOJOTHYECKH CreH(-
HBIA B OTHOHICHUHW PD-1, ¥ TpW SMUTOICBS3BIBAIOIIMX CalTa, CICIUPUIHBIX B OTHONIEHHH BTOPOTO DIUTOIA
(mampumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3 I'KI'C knacca I
win 11, 0X40, PD-L1, TCR, TIM-3 u T.1.).

C. bucneunguyeckne TpexBaJeHTHBIE CBSI3BIBAIOLINE MOJICKYJIBI, coaepskalnue oonactu Fe.

CornacHo JpyroMy BapHaHTy pEaJM3allid COTJIACHO HACTOSIIEMY M300pETEHHIO NPEeIOKEeHBl OHCHenu-
(hmueckue TpexBaJICHTHBIE CBS3BIBAIOIINE MOJIEKYIIBI, COAeprKalie oosacts Fc, criocoOHbIe OTHOBPEMEHHO CBS-
3BIBATHCSI C NEPBBIM DIIUTOIIOM, BTOPHIM DIIUTOIIOM M TPETHHM SITUTOIIOM, IPHYEM II0 MEHBIIEH Mepe OJUH U3
YKa3aHHBIX SMHTOIOB HE MACHTHYEH IpyromMy. COOTBETCTBEHHO, yKazaHHBIE Oucnennpuveckue auaTena co-
nepxat qomensl "VL1"/"VH1", koTopsie crmoCOOHBI CBSI3BIBATHCS C MEPBBIM IMUATOTIOM, MoMeHbI "VL2"/"VH2",
KOTOpBIE€ CITOCOOHBI CBSA3BIBATHCS CO BTOPBIM AMUTOIOM, U JoMeHbl "VL3"/"VH3", koTopble ctoCOOHBI CBSI3BI-
BaThCS C TPETHUM SMUTONOM. COTJIACHO OTHOMY BapHaHTy pealu3allii HACTOSIIEro H300pEeTeHU OWH FITH [1Ba
W3 yKa3aHHBIX 3MHTOTIOB MPEICTaBIIOT coO0oi ammron PD-1, u npyroi (wim apyrue) U3 yKa3aHHBIX SIUTOIOB
He sBisgercs sruronioM PD-1 (mampumep, smutonr B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-
4, ICOS, KIR, LAG-3, IT'KI'C knacca I unu I, 0X40, PD-1, PD-L1, TCR, TIM-3 u T.1.). Yka3aHHbIe OucHeIu-
(bmueckre TpexXBaJCHTHBIE CBSI3BIBAIOIINE MOJICKYJIBI COJIEP)KAT TPU SIHUTOIICBSI3BIBAIOIINX caiiTa, JBa U3 KOTO-
PBIX SBJISIOTCS CBS3BIBAIOIIMMU JTOMCHAMU, XapaKTEPHBIMHU JUTS JTUATEN, KOTOPBIC 00CCIICYHBAIOT CAlT CBSI3bIBA-
HUS A U CaliT CBSA3bIBaHUA B, ¥ OIMH U3 KOTOPHIX SIBJISIETCS CBSI3BIBAIOIIMM JOMCHOM, HE XapaKTePHBIM IS JTHa-
TeJl, KOTOpBII obecniednBaeT cait csa3biBanus C (cM., Hanpumep, ¢ur. 6A-6F u PCT 3assky: PCT/US15/33081;
u PCT/US15/33076).

Kak mpaBuiio, TpexBaJeHTHBIE CBA3BIBAIOIINE MOJIEKYIBI COTIACHO HACTOSIIEMY M300peTeHHI0 OyayT co-
JIep’KaTh YEeThIPE pa3IMJHbIE MOJUMENTHAHBIE Tend (cM. Gur.6A-6B), omHAKO MOJIEKYJIBl MOTYT COIEPYKaTh
MeHbIIIee WK OOoJIbIIee KOTMIECTBO MONMUIENTHIHBIX IeTel, HanpuMep, IyTeM THOPUAN3AINN YKa3aHHBIX I0-
JUIMENTHAHBIX [eTel IpyT ¢ APYroM (HampuMep, IOCPEACTBOM MENTHIHOMN CBA3M) WM IyTEM JICJICHUS yKa3aH-
HBIX MTOJIMIIEITUAHBIX IeTIel ¢ 00pa30BaHNUEM TOTIOJTHUTEIHHBIX MOJIHUICITHAHBIX ETei WiTH ITyTeM CBSI3BIBAHUS
MEHBIIIETO KOJHUYSCTBA MM JTOTIOIHUTEIBHBIX MOJUIICTITUIHBIX TIeTICH TOCPEICTBOM AUCYIb(QUIHBIX cBsi3eil. Ha
¢ur. 6B-6F nponsutrocTpupoBaH JAaHHBIH acleKT HACTOSAIIETO M300pPETEHHMS IyTEM CXEMaTH4YeCKOro IpeCTaB-
JICHUsl YKa3aHHBIX MOJIEKYII, COJACPKAIINX TPU MOJuIenTuaHble nenu. Kak moka3zaHo Ha ¢ur. 6A-6F, tpexsa-
JICHTHBIE CBSI3BIBAIOIIIE MOJICKYJIBI COTJIACHO HACTOSANIEMY H300PETCHUIO MOTYT UMETh aJbTepHATHBHBIC OPHUCH-
TaIlH, B KOTOPHIX CBS3BIBAIOIINE JOMCHBI, XapaKTepPHBIC JJIs TUATeN, sIBISIOTCS N-KoHIEBBIMU (pur. 6A, 6C u
6D) mm C-xonneseiMu (¢ur. 6B, 6E u 6F) orHocuTenbHo obnactu Fe. CorilacHO HEKOTOPHIM BapHaHTaM pea-
JM3aIMY HACTOSIIETO W300pEeTeHUs IepBasi MOMUIENTHAHAS IIeTh YKAa3aHHBIX TPEXBAJICHTHHIX CBSA3BIBAIOIINX
MOJIEKYJI COTJIaCHO HACTOSAIIEMY M300peTeHuto comepxurt: (i) momeH, conepxkammii VL1, (ii) momen, comepika-
i VH2, (ii1) momeH, ciocoOcTBYIONTHI 00pa3oBaHmio TeTepoaumepa, 1 (iv) ToOMeH, coaepKamuii mocieaoBa-
teapHOCTE CH2-CH3. Jomenst VL1 u VL2 OynyT pacmonoxeHsl B HanpaBiieHnd N-koHIa uiu C-KOHIIa OTHO-
CUTEJIEHO oMeHa, coneprkartero CH2-CH3, kak npencrasieno B Tadi. 5 (pur. 6A u 6B). Bropas mommmnenTu-
Has IeTh YKa3aHHBIX BAPHAHTOB pPealu3alliu coNepKuT: (i) momeH, comepxkamuit VL2, (ii) momeH, comepkamuit
VHI, u (iii) momeH, criocoOCTBYIOMUI 00pa30BaHUIO TeTepoauMepa. TpeThsi MoJUIenTHaAHas Lelb YKa3aHHBIX
BapUaHTOB peaM3alliy coaep xuT: (i) momeH, coxepxammii VH3, (ii) momen, coxepxammit CH1, u (iii) gomeH,
coaeprkanuii nocienosarenbHOCTs CH2-CH3. TpeThst nmonmmentuaHas Helb MOXKET NPEACTaBISTE CO00i TshKe-
JYI0 LIeNb aHTUTENa, KoTopas coaepXuT VH3 U KOHCTAaHTHYIO 00JIACTh TSDKENION 1ermy. YeTBEepThIiA MOTUICTITH
yKa3aHHBIX BapHaHTOB peaJHM3aliH cOAepKuT: (i) momeH, copepkammid VL3, u (ii) nomen, conepxammuii CL.
YeTBepTas HONMNENITHIHAS LIETb MOXKET MPEACTABIATE COOOH JIETKYIO IIeTIb aHTHUTENa, KoTopas coaepxut VL3,
KoMIuieMeHTapHbId VH3 TpeTheil monunentuaHoi nenu. TpeThs Wi 4eTBepTas MOJMICTITHAHBIE TIETTH MOTYT
OBITH BBIICTICHBI U3 MMPUPOIHBIX aHTHTEN. B IpyroM BapuaHTe, OHH MOTYT OBITh CKOHCTPYHPOBAHBI C IOMOIIBIO
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PEKOMOMHAHTHBIX, CHHTCTHYECKUX WU IPYTHX CIIOCOOO0B.

BapuabenpHble JOMEHBI JICTKOH IETH MEPBOM W BTOPOI MOJIMITCHTHIHBIX IIETICH OTJCIICHBI OT BapHadeih-
HBIX JTOMEHOB TSDKEJIOW IeNH yKa3aHHBIX HOJHUIIENTHIHBIX [ENe MPOMEXYTOUYHBIM CHEHCEpPHBIM JIMHKEPOM,
JUTHHA KOTOPOT'0 HEeJAOCTaTowHa I coenuHenus nx aomeHoB VL1/VH2 (mmu VL2/VH1) ¢ obpa3oBaHueM d1u-
TOTICBSI3BIBAIOIIETO CaifTa, CHOCOOHOTO CBSA3BIBATHCA C JIOOBIM M3 MIEPBOTO UM BTOPOTO AMHUTONOB. [IpeamouTn-
TEJIbHBIA TPOMEKYTOUHBIA CIIEHCEpHBIN menTuy (JUHKep 1) IS 3TOM MeNmu COACPKUT IOCIIeI0BATEILHOCTD,
npencrasieHayio B (SEQ ID NO: 14): GGGSGGGG. [Ipyrue mOMeHBI TPEXBaJCHTHBIX CBSA3BIBAIONIUX MOJICKYJT
MOTYT OBITH pa3feicHbl OJHUM WIN 0oJiee MPOMEKYTOYHBIMH CHEHCEPHBIMH TENTHAAMH, HEOOS3aTEeIbHO CO-
JICpXKAIMMH OCTATOK IIMCTCHHA. [IpUMepHBIC JHHKEPHI, MPUTOMHBIC U MONYYCHHS TPEXBAJIICHTHBIX CBS3bI-
BaIOIIMX MOJICKYJ, NPEIIOKCHBI B HACTOAIIEM JOKYMEHTe M Takke mnpemioxkensl B PCT 3asBke:
PCT/US15/33081; u PCT/US15/33076. CooTBETCTBEHHO, IepBasi M BTOpasi MOJUIENTHAHBIC LETTH YKa3aHHBIX
TPEXBAJICHTHBIX CBSI3BIBAIOLINX MOJIEKYJ COSAMHSIIOTCS ¢ 0Opa3oBaHUeM caiita cBszbiBanus VL1/VHI, cioco0-
HOTO CBSI3BIBATHCS C IIEPBBIM JITUTOIOM, a TakXke caiita cBsa3biBanus VL2/VH2, KoTopsIil ClIOCOOCH CBA3BIBATHCS
CO BTOPBIM SIHUTONOM. TpeThs M YeTBEPTask MOJIHMIICHTHIHBIC ICA YKAa3aHHBIX TPEXBAJCHTHBIX CBSI3bIBAFOIIUX
MOJICKYJI COSTUHSIOTCS ¢ 00pa3oBaHueM caiiTa cBs3biBaHus VL3/VH3, KOTOpEIi crTOCOOEH CBSI3BIBATHCS C Tpe-
ThuM dmuTOonoM. Crieyer moHuMath, uto gomensl VL1/VHI1, VL2/VH2 u VL3/VH3 MoryT ObITh OJJHHAKOBBIMU
VI Pa3IMYHBIMH TaK, 4TOObI 00ECIIEYNTh CBS3BIBAHHE, KOTOPOE SABJSCTCS MOHOCTIEITU(PUIHBIM, OUcCTIeI(rIe-
CKUM HJTH TPUCIICITU(PHIHBIM.

Kak ommcaHo BpIIIe, TPEXBaJICHTHBIE CBS3BIBAIOIINE MOJICKYJIBI COTJIACHO HACTOAIIEMY H300pPETEHUIO MO-
TYT COAEpKaTh TPU MOJHIENTHAA. TpeXBaleHTHBIC CBSI3BIBAIOIINE MOJICKYIIBI, COIEpIKAIINe TPH TOIHANCITH-
HBIC [[ETH, MOTYT OBITh MOJYYCHBI IIyTEM IPUCOCAUHCHHS TOMEHOB YETBEpTOro monunentuaa k N-kouy VH3-
COJIEPKAIIETO TOMEHA TPEThEro MOJIHIenTHa. B Mpyrom BapuaHTe, UCIOIB3YETCS TPEThS MOJUICTITHIHAS 1ICTTh
TPEXBAJICHTHOH CBS3BIBAIOIICH MOJICKYIIBI COTJIACHO HACTOSIIEMY M300PETCHUIO, COMIEpIKaIas CICIYIOIINUE TPH
nmomeHa: (i) momeH, conmepxkamuit VL3, (ii) momeH, comepxkammit VH3, u (iii) momen, coaepxkanmit CH2-CH3,
npryeM VL3 u VH3 otnenens! apyr oT Apyra NpOMEXYTOUHBIM CHEHCEPHBIM MENTHIOM, KOTOPBIN SBISAETCS
JIOCTaTOYHO JUTMHHBIM (COACPKHUT 1O MEHbIIEH Mepe 9 mim 0ojlee aMHHOKHCIIOTHBIX OCTaTKOB), YTOOBI oOectie-
YUTHh BO3MOXKHOCTh COCIMHECHHS YKa3aHHBIX JOMEHOB C 00pa3oBaHHMEM SIIMTOICBS3BIBaromIero caira. Ciemyer
MmoHMMaTh, 9yTo nomeHsl VL1/VHI1, VL2/VH2 u VL3/VH3 moryt ObITh OMHAKOBBIMY HIIM Pa3IUYHBIMH TakK,
9TOOBI 00ECTIEUNTh CBSA3BIBAHHE, KOTOPOE SIBISIETCS MOHOCTCIH(DHIHBIM, OUCTICITU(PUISCKIM WIA TPHUCTICIIH-
¢uaapiM. OTHAKO B HACTOSAIIEM JOKYMEHTE YKa3aHHBIC JOMEHBI MPEIMOYTHTEIBHO BHIOPAHBI TaK, YTOOBI CBS-
3p1BaThca ¢ PD-1 1 BTOPBIM SIIUTONIOM (HMJIH BTOPBIM M TPETHUM IIHUTOINOM) (TIPEATIOUTHTEIHHO YKa3aHHBIC SITH-
TOMBI MpEeACTaBIAIOT coboii amurtonsl B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS,
KIR, LAG-3 TKI'C xiacca I wiu 11, 0X40, PD-L1, TCR, TIM-3 u 1.1.). B wactHocTH, nomens VL u VH Moryt
OBITh BBIOpAHBI TaK, YTO TPEXBAJICHTHAS CBA3BIBAIOINAS MOJICKYJA COJCPKHUT J[BA CATa CBS3BIBAHUS JIJISI TICPBO-
TO SMHTOIA U OJJUH CANT CBSI3BIBAHUS IS BTOPOTO SMUTONA WK OJUH CalT CBA3BIBAHUS JJISI IEPBOTO SIUTONA U
JIBa caiiTa CBS3BIBAHUS JJIsl BTOPOTO SIHUTOINA, WM OIWH CAUT CBA3BIBAHMS JUIS IIEPBOT'O SMUTONA, OAMH CaNT
CBSI3BIBAHUS JJII BTOPOTO 3MUTOINA M OJWH CAWT CBI3BIBAHUS IS TPEeThero smuTomna. O0Imas cTpykTypa IoH-
MEeNTHUIHBIX IeTel THITWYHBIX TPEXBAJICHTHBIX CBS3BIBAIOIINX MOJIEKYJ COTIACHO HACTOSIIEMY H300peTeHHUIO
npencraBieHa Ha ¢pur. 6A-6F u B Tadm. 5.

Tabnmma 5

2 uenb NH2-VL2-VH1-HPD-COOH

Yersipe 1enu 1 uenn NH2-VL1-VH2-HPD-CH2-CH3-COOH
1 opueHTarms 3 uens NH2-VH3-CH1-CH2-CH3-COOH

4 nens NH2-VL3-CL-COOH

2 uenb NH2-VL2-VH1-HPD-COOH
Yersipe Lemnu 1 enb NH2 -CH2-CH3--VL1-VH2-HPD COOH

2 opueHTaLsI 3 uemns NH2-VH3-CH1-CH2-CH3-COOH

4 ners NH2-VL3-CL-COOH

2 uenb NH2-VL2-VH1-HPD-COOH

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

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

2 uenb NH2-VL2-VH1-HPD-COOH
1 uenb NH2 -CH2-CH3-VL1-VH2-HPD COOH
3 uenb NH2-VL3-VH3-HPD-CH2-CH3-COOH

Tpn nerm

1 opuenTarmst

Tpwn nermm

2 opueHTarLust

HPD=nomeH, ciocoOCTBYOIHNA 00pa30BaHUIO TETEPOIUMEDA.
CoryiacHO OJTHOMY BapHaHTY peaM3allH COTJIACHO HACTOSIIEMY N300pETEHUIO TTPEIOKEHBI OncTerudu-

-59 -



047726

YECKHE TPEXBAJICHTHBIC CBA3BIBAIOIINE MOJICKYIIBI, KOTOPBIC COICPIKAT JIBA SMUTOICBA3BIBAIOINUX caiiTa s PD-
1 ¥ OZTMH SMUTOTCBA3BIBAONINI CAlT JJIsl BTOPOTO 3MUTOIA, MPUCYTCTBYIOIIETO Ha MOJIEKYJIE, OTIIMYHO# oT PD-
1 (manpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca
I wmm 11, OX40, PD-L1, TCR, TIM-3 u T.x1.). /IBa SNIUTONCBSI3BIBAOMIMX calTa it PD-1 MOTyT CBS3BIBaThCS C
OITHUM M TE€M JK€ SIHUTOIOM WIH Pa3IHIHBIME 3nrTonamMu. CoriacHO IpyroMy BapHaHTY pealn3alliil COTJIaCHO
HACTOSIIEMY M300pPETEHUIO MPeIIoKeHbl Oncnenn(puieckne TPEXBAJICHTHBIE CBS3BIBAIOIINE MOJEKYIBI, KOTO-
pble coAepKaT OJIMH MUTOICBA3BIBAIONINN calT st PD-1 1 qBa 3NUTONCBA3BIBAIONINX CaliTa, KOTOPBIE CBSI3bI-
BalOTCS CO BTOPHIM aHTHUTEHOM, MPUCYTCTBYIONIUM Ha MoJiekyse, omdHoi oT PD-1 (mampumep, B7-H3, B7-
H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I wmu II, 0X40, PD-LI,
TCR, TIM-3 u T.1.). [IBa 3NIUTONCBA3BIBAIOIINX CaiTa JUIsi BTOPOTO aHTHI'€HA MOTYT CBSI3BIBATHCS C OAHUM H
TEM K€ 3MHUTOIOM WM Pa3IMYHBIMU JIMUTONAMYU aHTHICHA (HAPUMED, C OIMHAKOBBIMU WIIH PA3THYHBIMHU SITH-
tomamu LAG-3). Kak yka3aHo BbIIIe, YKa3aHHBIC OUCIICIIM(PUUICCKIEC TPEXBATICHTHBIC CBS3BIBAIOIINEC MOJICKYJIIBI
MOTYT COAEPIKATh TPH WJIH YETHIPE MOTUTICTITHIHBIC [CTTH.

VII. KoHcTanTHbIe ToMeHBI 1 00acTh Fe.

CornacHO HACTOSIIEMY H300PETEHUIO MPEUIOKEHBI KOHCTAHTHBIE JOMEHBI aHTHUTENa, KOTOPHIE MOYKHO
NPUMEHSTH B moydyeHHH PD-1-cBs3BIBalONMX MOJEKYN (HAIpUMeEp, aHTUTEN, TUATEeN, TPEXBAICHTHBIX CBS3BI-
BaIOIIX MOJICKYJ H T.JI.) COTJIACHO HACTOSIIEMY U300pETCHHIO.

[Ipenmournrenpupiii momeH CL npeactasisier codboi momeH CL nerkoit kamma-nienu 1gG uenoBexa. AMu-
HOKHCJIOTHAs TTOCIIEI0BATEIBHOCTD IpUMepHOTo qoMeHa CL Jerkoi Kamma-1ieny 9eIoBeka IpeAcTaBiIsIeT co00i
MoCIIeI0BaTeIbHOCTD, MpuBeaeHHy0 Hike (SEQ ID NO: 8):

RTVAAPSVFI FPPSDEQLKS GTASVVCLLN NFYPREAKVQ WKVDNALQSG
NSQESVTEQD SKDSTYSLSS TLTLSKADYE KHKVYACEVT HQGLSSPVTK SFNRGEC

B npyrom BapuanTe npumepHbii qoMen CL mpencraBnseT coboit nomen CL nsm6Oma-tienun IgG yenmoBexa.
AMUHOKHCIIOTHASI TIOCJIEI0BATEILHOCTh MpUMepHOTro goMeHa CL mssmOma-nieny yenmoBeka MpecTaBiseT co0oi
MOCJIEI0BATENLHOCT, puBeaecHHYI0 Hike (SEQ ID NO: 9):

QPKAAPSVTL FPPSSEELQA NKATLVCLIS DFYPGAVTVA WKADSSPVKA

GVETTPSKQS NNKYAASSYL SLTPEQWKSH RSYSCQVTHE GSTVEKTVAP

TECS
CornacHo HacrosmeMmy n3obpereHnio PD-1-cBsi3piBaronie MOJIEKYJIBI COTIIACHO HACTOAIIEMY H300pere-
HUIO MOTYT cojepkatb o0mactb Fc. Obmacts Fc yka3aHHBIX MOJIEKYI COTJIACHO HACTOSIIEMY H300pPETEHUIO MO-
JKeT OBITh JIo60To n3oTuna (Hanpumep, [gG1, I1gG2, 1gG3 unmm IgG4). PD-1-cBs3biBaronmne MOJIEKYIbl COTIIACHO
HACTOAIIEMY M300pPETEHHUI0O MOTYT JOTOJIHUTENbHO coaepxarh nomen CHI w/mnum mapHupHyto obnacts. Ecmu
nmomer CHI1 w/wmu mapHupHas 00JacTh MPUCYTCTBYIOT B YKa3aHHBIX MOJICKYJIaX, TO OHA MOTYT OBIThH JIFOOOTO
u3otuna (Hanpumep, 1gGl, 1gG2, IgG3 wm [gG4) u npeAnoYTHTEIBHO HMEIOT TOT JK€ U30THII, YTO U JKEIaTeIb-
Hast o6nacth Fc.
IMpumepnsiii nomen CH1 npexacrasnser coboii nomen CH1 IgG1 wenoBexka.
AMUWHOKHCIIOTHAs TOCieoBaTeNbHOCTh mpuMepHoro gomeHa CH1 IgG1 yenoBeka mpencraBiser coOoit
MOCJIEI0BATENLHOCTS, npuBeneHAyI0 Hinke (SEQ ID NO: 10):
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKRV
ITpumepnstit nomern CH1 nipencrasnset codoii momen CH1 1gG2 genosexka.
AMHHOKHCIIOTHAS TOCIIeI0BaTeIbHOCTh npuMepHoro nqomena CH1 IgG2 dgenmoBeka mpeactaBisieT coOoi
MOCIIeI0BaTEIHHOCTD, TipuBeneHHYI0 HIbke (SEQ ID NO: 257):
ASTKGPSVFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV

HTFPAVLQSS GLYSLSSVVT VPSSNFGTQT YTCNVDHKPS NTKVDKTV
ITpumepnstit nomern CH1 npencrasnset coboii momen CH1 1gG4 genosexka.
AMHHOKHCIIOTHAS TOCHIeIoBaTeIbHOCTh puMepHoro nqomena CH1 IgG4 genoBeka mpeactaBisieT coOoi
MOCJIEI0BATENLHOCTS, puBeeHAYI0 Hinke (SEQ ID NO: 254):
ASTKGPSVFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV

HTFPAVLQOSS GLYSLSSVVT VPSSSLGTKT YTCNVDHKPS NTKVDKRV

OpHa mpuMepHas IapHUpHAsi 00JIacTh MpeACcTaBiIsieT co0oi mapHupHyto obnacts IgG1 4yenoseka. AMu-
HOKHCIIOTHAsI TIOCJIeIOBATENLHOCTh MIPUMEPHOH mapHHUpHOH obnactu IgG1 yenoBeka nmpezacraBnser coboil mo-
CJIENIOBATENBHOCTE, MpHBeAeHHY0 Hinke (SEQ ID NO: 32); EPKSCDKTHTCPPCE.

Jlpyras mpuMmepHasi IIapHHpHas o0JacTh NpeAcCTaBisieT coOol mapHHpHY0 obmacth [gG2 uenoseka.
AMMHOKHCIIOTHAS TIOCTIEIOBATEILHOCTh MPUMEPHON mapHupHOi obmactu [gG2 genoBeka mpeacTaBiIseT coOon
MOCIIeI0BATEIHHOCTD, TiprBeneHHYI0 HIke (SEQ ID NO: 11): ERKCCVECPPCP.

Jpyras mpuMepHas IIapHUpHAs OOJIACTh MPEICTaBIsIET coOoi mapHupHylo obmacteh [gG4 yemoBeka.
AMMHOKHCIIOTHAS TIOCTIEIOBATEILHOCTh MPUMEPHON mapHupHOi obmactu [gG4 genoBeka mpeacTaBiseT coOou
MOCIIeA0BaTEIbHOCTE, MpuBeaeHHYI0 HIKe (SEQ ID NO: 12): ESKYGPPCPSCP.

Kak ommcano B HacTosImeM MTOKyMeHTe, mapHupHas o01actb 1gG4 MOXKeT cofiepkaTh CTaOUITU3UPYIONTYIO
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MYTaIMIO0, TaKyI0 Kak 3aMeHa S228P. AMUHOKHCIOTHAsI TOCIEIOBATCIFHOCTh TUITMYHON CTaOMIM3UPOBAaHHON
mapHupHoi obnactu 1gG4 mpencrasnser coboit mocienoBarebHOCTE, puBeneHnyo Hike (SEQ ID NO: 13):
ESKYGPPCPPCP.

O6uacte Fc Monekya, cogepxamux ooacts Fc (Hampumep, aHTUTEN, AUATET U TPEXBAICHTHBIX MOJIEKYI),
COTJIACHO HACTOSIIEMY H300pETEHUIO MOXKET NPEICTABIATh cOO00H TONMHYI0 oOnacTe Fc (Hampumep, MOIHYIO
obnacte Fc IgG) wm Tompko dparment obmactu Fc. HeoOs3aTenbHo, o6macte Fc Momekyn, coaepkammx 00-
nacte Fc, cormacHo HactosmeMy n3o0peTeHuio He nmeeT C-KOHIIEBOTO aMHHOKHCIOTHOTO OCTaTKa JM3uHa. B
4acTHOCTH, o0sacTh Fc Momexy:n, copepkamux obmacts Fc, cormacHo HacTosmeMy H300pETeHUIO MOKET Tpea-
CTaBJIATH co00W MoanuuKpoBaHHbII BapuaHT obsactu Fc. HecmoTps Ha To uTo 06nacts Fe Oucnenmduyecknx
MOJIEKYJI, cofeprkaiux obnactu Fc, corilacHo HacTosmeMy H300pETEHHIO MOXKET OBITh CIIOCOOHA CBSI3BIBATHCS C
omHMM WiH Oonee perientopamu Fc (Hampumep, FcyR), 6onee nmpeamodTuTebHO yKa3aHHBIM BapHaHT 00JIACTH
Fc nmeer namenennsie xapaktepucTuku cBs3biBaHus ¢ FCYRIA (CD64), FcyRITA (CD32A), FcyRIIB (CD32B),
FcyRIITA (CD16a) unu FeyRIIIB (CD16b) (oTHOCHTENHHO CBS3BIBaHHUSA, MPOSBIsSIEMOro obnacteio Fc mukoro
THIIa) WK OyJeT UMETh CYIIECTBEHHO CHIKEHHYIO WJIM OTCYTCTBYIOUIYIO CIIOCOOHOCTH CBS3BIBATHCS C MHTHOH-
pytomuMm perenrtopoM. CooTBeTcTBEHHO, 00macTh Fc Monekyn, copepxamux oonacts Fe, cormacHo Hactosmie-
MY U300pETEHHIO MOXKET COAEpKaTh HEKOTOphle Wiu Bce fomensl CH2 w/unm HexoTopsle nim Bce nomensl CH3
noJHOM obnacTu Fe mnm MoxeT copepkaTh BapuaHT mocienoarenbHoct CH2 w/uny BapuaHT moCiIe10BaTeNb-
Hoct CH3 (kOoTOpBIIt MOXKET cozepKaTh, HAIPUMEp, OJHY WM OoJiee BCTABOK W/WIM OAHY WM Oojee Aeelui
o otHomeHuIo k momeHam CH2 wnu CH3 monHo# o6mactu Fc). Ykazanusle obmactu Fc MoryTt comepkathb y4a-
CTKH TIOJUTENITHAA, OTIINYHEIE 0T oOmacTu Fc, niam MoryT comepkaTh yactu obnactedt Fc, koTopeie B ipupoa-
HBIX YCJIOBUSX HE SBISIOTCS MOJIHBIMH, WM MOTYT COAEP)KaTh HEMPUPOAHBIC opreHTannu fomeHoB CH2 w/mm
CH3 (takue kax, Hanpumep, aBa gomeHa CH2 wmm gBa momena CH3, wmm, B HanpaBneHnuu ot N-koHma k C-
koH1ty, nomeH CH3, coequnennstii ¢ jomenom CH2, u T.1.).

Momuduxarum obmacta Fc, naeHTrdunupoBanHbie kKak m3MeHstonue 3QGexkTopHyo QyHKIUIO, H3BECTHBI
B JIAaHHOW OOJIACTH TEXHUKH, BKIFOYAss MOIUPUKAINH, KOTOPHIC YBEIHMUHBAIOT CBA3BIBAHHE C aKTUBUPYIOIIUMHU
penentopamu (Hanpumep, FCyRIIA (CD16A) u yMeHBIIAIOT CBS3BIBAHWE ¢ WHTHOUPYIOUUMH PEIETITOPaMU
(manpumep, FcyRIIB (CD32B) (cMm., Hampumep, Stavenhagen, J.B. et 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). IIpumepHbic BapuaHTHI 00nac-
teit Fc 1gG1 genoBeka co cHmKeHHBIM cBsi3biBaHueM ¢ CD32B w/wmu noBbimieHHBIM cBsi3biBanueM ¢ CD16A
coxepxar 3amensl F243L, R292P, Y300L, V3051 unu P296L. Vka3zaHHbIe 3aMEeHbl aMUHOKHUCIOT MOTYT NIPUCYT-
ctBoBath B obmactu Fc IgG1 yenoBeka B 11000 KOMOWHALIMYM WM JOMOJHUTEIFHONH KoMOnHanuu. CoryiacHO
OJTHOMY BapHaHTy peaJM3allii HacTOSIIEero n3ooperenus BapuaHT obnactu Fc IgG1 uenoBeka conepxur 3ame-
Hy F243L, R292P u Y300L. CoryiiacHo aIpyroMy BapHaHTy peaju3allii HACTOSIIEr0 U300peTeHMs BapuaHT 00-
nactu Fc IgG1 gyenoseka conepxut 3ameny F243L, R292P, Y300L, V3051 u P296L.

B wacTHOCTH, IPENMOYTUTENBHO 00JIacTH FC momumenTHuaHbIX Iene MoJIeKydI, coepkanux oonacts Fc,
COTJIACHO HACTOSAIIEMY W300pPETEHHUIO MPOSBIIIIOT YMEHBIIEHHOE (WK 10 CYIIECTBY OTCYTCTBYIOIIEE) CBI3BIBA-
Hue ¢ FcyRIA (CD64), FeyRIIA (CD32A), FcyRIIB (CD32B), FcyRIIIA (CD16a) uin FeyRIIIB (CD16b) (ot-
HOCHTEIHHO CBS3BIBaHUS, TIposBIsieMoro oomacteio Fe IgG1 auxoro tuma (SEQ ID NO: 1). Bapuants obmacreit
Fc u mytupoBanHBIe ()OPMBI, CTIOCOOHBIE OTIOCPEAOBATh TAKOE M3MEHEHHOE CBSI3BIBaHUE, omucaHbl Beimie. Co-
TJIACHO KOHKPETHOMY BapHaHTy peajM3alli HACTOSIIIEr0 M300peTeHUs] MOJIEKYJbI, coaepkamme obmactu Fc,
COTJIACHO HACTOSIIEMY M300peTeHuro conepkaTt obmacts Fc IgG, koTopas nposBiseT cHIKEHHYIO ¢ ¢eKTop-
Hyto ¢pynkimo A3KI]. CoriacHO npeanoYTHTEIFHOMY BapHaHTy peajn3allid HaCTOSIIEr0 H300peTEeHHs JOMEH
CH2-CH3 nepBoii W/uiau TpeTbeil MOJUIENTHAHBIX Lelel yKa3aHHBIX MOJIEKYJ, coxepxamumx obmacts Fc, co-
nepxut mooyro 1, 2 wnn 3 3amensl: L234A, L235A, N297Q u N297G. CornacHo ApyroMy BapHaHTY peajn3a-
IIUM HAcTOsIIEero u3o0pereHus BapuaHT obmactu Fc IgG venoBeka comepsxur 3ameny N297Q, 3ameny N297G,
3amenbl L234A n L235A wnn 3ameny D265A, IOCKOIBKY 3TH MYTallMH YCTPAHSIOT cBs3biBanue ¢ FcR. B apy-
roMm BapuaHTe Hcroyb3ytoT qomer CH2-CH3 obGmactu Fc, KoTopbIil 0 cBOEH MpHpoIe MPOSBISET YMEHBIICH-
Hoe (WM MO cyIecTBy oTcyTcTByRomee) cBssbiBanmne ¢ FcyRIIIA (CD16a) w/unu cHKeHHYIO 3P GEKTOPHYIO
(yHKIIHIO (OTHOCHTENHHO CBs3BIBaHUSA, MposiBsieMoro obmacteio Fc IgG1l mukoro tuma (SEQ ID NO: 1)). Co-
TJIACHO KOHKPETHOMY BapHaHTy pealn3alliiil HACTOSIIEr0 M300peTeHHs MOJEKYJbI, conepxamniie obmactu Fc,
COTJIACHO HacTosmeMy n3ooperenuto cogepxat odnacts Fc IgG2 (SEQ ID NO: 2) wim o6macts Fc 1gG4 (SEQ
ID NO: 4). Ilpu ucnons3oBannu odsactu Fc IgG4 B 06acTh HACTOSIIEr0 M300PETEHUS BKIIOYEHO BBEICHHE
CTaOWIIM3UPYIONIEH MYTallUH, TAKOH Kak 3ameHa S228P B miapHUpHOI 001acTH, OMUCAHHOW BEIIIE (CM., HATIPHU-
Mmep, SEQ ID NO: 13). ITockomeky 3amensr N297G, N297Q, L234A, L235A u D265A ycrpasstor 3gdexTop-
HYIO (QYHKIUIO, B TEX CIy4asX, KOTJa JKeIaTeNbHOU sBisieTcs 3(dekropHas (QYHKIMS, YKa3aHHBIC 3aMEHBI
NPEANOYTUTEIBHO HE OYAYT UCTIOIb30BaHEI.

B wactHoCcTH, IpeanoyTHTeNbHO obsacTh Fc monumenTuaHbIX enei MoJeKyd, coxepxkamux oonacts Fc,
COTJIACHO HACTOSIIEMY W300PETEHHUIO MPOSBIIOT YBEJINUCHHBIN MEPUOJ TOJTYBBIBEICHHUS M3 CHIBOPOTKH KPOBH
(oTHOCHTENFHO TIEpHOJa TONYBBIBECHHUS, MPOSBIIEMOTO COOTBETCTBYIOmEeH Fc nmukoro tuma). Bapmantsr 00-
nmactu Fc u MyTupoBaHHBIE (OPMBI, HMEIOIINE yBEIMUEHHBIN NEpHOJ MOTYBEIBEICHUS U3 CHIBOPOTKHA KpPOBH,
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ornucanbl Beimie. CoracHo MpeAnoYTUTEIFHOMY BapHaHTy pealn3alliy HacTosIero nusooperenus nomen CH2-
CH3 mnepBo#i n/Wii TpeTheH MONUIENTHAHBIX IENel YKa3aHHBIX MOJICKYJI, cojepkamux oonacts Fe, comepxur
moOyro 1, 2 wiu 3 u3 3amen: M252Y, S254T u T256E. B 065macTh HACTOSIIETO H300PETEHUS TAKKe BKITIOUSHBI
MOJIEKYJIBI, coaepKaiue obmacTs Fc, cormacHo HacTosimeMy M300pEeTCHHIO, COAEPIKAIINe BapHaHThl 001acTH
Fc, conepxamue:

(A) omHy nim 6oJiee MyTanuii, KOTOpbIEe H3MEHSIOT 3P GeKTOpHYI0 QyHKIHIO W/niH FeyR; u

(B) onny mim 6osee MyTalyii, KOTOPbIE YBEJINYMUBAIOT IIEPHOJ TTOJTYBBIBECHUS U3 CBIBOPOTKH KPOBH.

[IpenmoururenpHas mocienoBaTebHOCTh 1gG1 mst momenoB CH2 u CH3 moneky, comepkanux 00J1acTh
Fc, cornacuo HacTosmemy m3o0peTennto Oyaer comepkath 3ameHnl L234A/L235A/M252Y/S254T/T256E (SEQ
ID NO: 258):

APEAAGGPSV FLFPPKPKDT LYITREPEVT CVVVDVSHED PEVKENWYVD

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQOG NVEFSCSVMHE
ALHNHYTOKS LSLSPGX

rae X mpenctapiset coboit msuH (K) wiu oTcyTeTBYET.
[peanournTenshas nocnenosateabHocTs 1gG4 s nomeHoB CH2 u CH3 Monexy, coaepskammx 061acTb
Fc, cornmacHo HactosemMy nzoopeteHuo Oyaer conepkath 3ameHbl M252Y/S254T/T256E (SEQ ID NO: 259):
APEFLGGPSV FLFPPKPKDT LYITREPEVT CVVVDVSQED PEVQFNWYVD

GVEVHNAKTK PREEQEFNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKGLPS
SIEKTISKAK GQPREPQVYT LPPSQEEMTK NQVSLTCLVK GEYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSRL TVDKSRWQEG NVEFSCSVMHE
ALHNHYTQKS LSLSLGX

rae X npencranisier co6oit musuH (K) umm oTCyTCTBYET.

Jlna nuaTen U TpeXBaJIEHTHBIX CBA3BIBAIOIINX MOJIEKYJ, TIEpBask U TPEThS IMOJUIEITHAHBIE e KOTOPBIX
HE MICHTHYHEI, )KeJIaTeIbHBIM ABJISETCS CHIDKEHUE HFITH IPEIOTBpAIIeHHEe TOMOANMEPHU3ALINN MEKAY JOMEHAMHI
CH2-CH3 nByx mepBbIX MOJUTIENTHAHBIX enier wim mexay nomeHamu CH2-CH3 nByX TpeThbHX MOJWTICTITHII-
HeIX 1eneit. Jlomenst CH2 n/umn CH3 yka3zaHHBIX TOJUTIENTHIHBIX HENel He 005A3aTebHO TOJDKHBI HIMETh OJIH-
HAKOBBIC TTOCIICIOBATCIFHOCTH, U IPEUMYIICCTBEHHO MOTUMUIIMPOBAHBI, YTOOBI CTUMYIHPOBATH KOMILICKCO00-
pa3oBaHHE MEKAY JABYMS IMOJUICITUIHBIME Iensmu. Hampumep, 3aMeHa aMUHOKHCIOTHI (TIPEAMOYTHTEIBHO
3aMeHa aMHHOKHCIIOTOH, coepKaiieli 00beMHyI0 OOKOBYIO IpyIITy, 00pa3yronyto "BeICTyI", HAIpUMeEp, TPHII-
ToaHoM), MoxkeT ObITh BBeseHa B omMeH CH2 wmn CH3 Tak, 4to crepuueckoe BIMSHUE [TPEAOTBPATUT B3aUMO-
JICHCTBUE C JOMECHOM, MyTHPOBAaHHBIM aHAJIOTHYHBIM 00pa30M, U MPUBEACT K CIIAPUBAHUIO MYTHPOBAHHOTO JI0-
MEHa C IOMEHOM, B KOTOPBIH ObLIa BBEJICHA KOMILICMCHTapHAS WM COJCHCTBYIOINAS MyTanus, T.c. "BHaguHa"
(mammpuMmep, 3aMeHa TIIMOUHOM). Takue TPyIsl MyTauuii MOTYT OBITH BBEACHHI B JIIOOYIO Mapy IONUIEITHIOB,
conepkamux nomensl CH2-CH3, kotopeie 06pa3yroT o6macth Fc. CriocoOsr Momupukanum 0€IKOB TSl CTUMY-
JUPOBAHUS TETEPOTUMEPHU3AINH TI0 OTHOMICHHIO K TOMOAMMEPH3ALUH XOPOIIO M3BECTHHI B JaHHOW 00iacTh
TEXHUKH, B YaCTHOCTH, B OTHOIICHUH MOIU(DHUKAIINHA MOJIEKYI, TOJTOOHBIX UMMYHOTJIOOYyTHHAM, W BKIIOYEHEI B
obnacTh HacTosmIero u3o0pereHus (cM., Hanpumep, paboTsl Ridgway et al. (1996) " 'Knobs-Into-Holes' Engi-
neering Of Antibody CHS Domains For Heavy Chain Heterodimerization", Protein Engr. 9:617-621, Atwell et
al. (1997) "Stable Heterodimers From Remodeling The Domain Interface Of A Homodimer Using A Phage Dis-
play Library", J. Mol. Biol. 270: 26-35, u Xie et al. (2005) "A New Format Of Bispecific Antibody: Highly Effi-
cient Heterodimerization, Expression And Tumor Cell Lysis", J. Immunol. Methods 296:95-101; xaxnas u3 xo-
TOPBIX IOJIHOCTHIO BKJIIOUCHA B HACTOsIEEe M300peTeHHE MOCPeACcTBOM cchliku). [IpeamoururensHo "BeicTyn”
BBOZAT B toMeHbsl CH2-CH3 nepBoit nonunentuaHoi nenu, 1 "Boaauny" BBogsat B goMensl CH2-CH3 Ttpetneit
TOJIUIENITUIHON [IEMH JHUATEI, COJCPKANIMX TPH MONUNCHTAAHbIC Ternyd. COOTBETCTBEHHO, "BBICTYN'" MPENOT-
BpPaTUT TOMOJUMEPH3AINIO MEPBOW MONMIIETITUAHONW menu mocpenctBoMm ee aomenoB CH2 w/mmm CH3. Ilo-
CKOJIBKY TPEThS TOJUTIENTHIHAS [IETTh MPEATIOYTUTEIHHO COACPIKHUT 3aMeHy, 00ecTieunBalonIyto "BraguHy", oHa
OyzeT reTepoIUMEpHU30BaTHCS C MEPBOU MONMIETITHAHON [ETb0, a TaK)Ke TOMOIMMEPHU30BaThCS cama C COOOM.
YkazaHHas CTpaTEeTHs MOXKET OBITh MCIOJIB30BaHA IS AaHTUTEN W TPEXBAICHTHBIX CBS3BIBAIONINX MOJIEKYII, CO-
JIEpIKaIX TPH, Y€THIPE WM TIATh IETIeH, OMMCAaHHBIX BhIIIE, B KOTOPHIX "BBICTYN" BBeneH B nomeHsl CH2-CH3
NEepBOil MOMUNENTUAHON 1eny, U "BnaguHa" BBeaeHa B foMeHsl CH2-CH3 TpeTheil momunentuaHoi nemnm.

[IpennovTuTeNnsHBIA BEICTYI CO3/aI0T MyTeM Moaudukamuu oonactu Fc IgG mist BkiroueHus: Moauduka-
i T366W. [IpeanouyrnTensHyo BHaIUHY CO3IaloT myTeM Moaupukannu obmnactu Fe IgG ms BritoueHus
mogupukaunu T366S, L368A n Y407V. UroOsl 00MerdnTh OYUCTKY TOMOAMMEpA TPETheH IOJIMIENTHIHOM
leny, Hecyllel BIaJnHy, U3 TOTOBOH OHcrennguyecKoil reTepoarMepHOil MOJIEKYIIBI, CoJepsKameid 00aacTb
Fc, caiit cBa3piBanus Ocenka A momenoB CH2 u CH3, Hecymux BOaguHy, TPEThEH MONUIICNTHIHON U TPE-
MTOYTUTENILHO MYTHPYIOT ITyTeM 3aMeHbl aMHHOKHCIIOTHI B mosioxkeHnn 435 (H435R). CooTBeTCcTBEHHO, TOMO-
IUMEP TPeThel TOTUTIETITHIHON e, HeCyIlel BIaJnHy, He OyIeT CBA3BIBAThCA C OelnKkoM A, Tornma Kak Ouc-
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nenuUIecKuii TETEPOTUMEDP COXPAHUT CBOIO CIIOCOOHOCTBH CBSI3BIBATHCS C OCITKOM A MOCPEICTBOM CaiTa CBS-
3bIBaHMs Oenka A B MEpBOM MOJHUIICITUIHOW HEmu. B mpyrom BapuaHTe peamu3allidl TPEThs MOJUTMCITUHIHAS
TIeTh, HeCYyIast BIIAIUHY, MOKET COJIEPKaTh 3aMEHBI aMUHOKHUCIIOT B TOJOXKeHUIX 434 u 435 (N434A/N435K).

[IpenmournuTenpHasi aMUHOKHCIOTHAS mocienoBaTensHocTh 1gG1 ms nomenoB CH2 u CH3 mepBoii mosm-
MEeNTHIHON e MOJIEKYIBI, coepikamel obmacts Fc, cormacHo HacTosmeMy n300peTeHnio OyIeT coaepKaTh
MOCJIEI0BATENEHOCTE "HECYIIYIO BRICTYI'", ipeacTaBieHHyo Hivke (SEQ ID NO: 6):

APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLWCLVK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE
ALENHYTQKS LSLSPGX

rae X mpenctapiset coboit msuH (K) wiu oTcyTcTBYET.

[IpenmournTenpHasi aMUHOKHCIOTHAS mocienoBaTenbHoCcTh 1gG1 nns nomenoB CH2 n CH3 Bropoii mosm-
TIENITHTHOM e MOJISKYJIBI, coepkaiieii oomacTs Fc, cormacHo HacTosImeMy H300peTeHHIO, CoIeprKamieit qBe
TTOJIUTICNITUTHBIE [IEeNH (MM TPETheH MOJUTETITHIHON e MOJIEKYJIBI, cofeprkaliei obnacts Fc, comepxameit
TPH, YETHIPE I TISITh MMOJIMITCTITHAHBIX IIeTel), OyIeT coaepkaTh "HECYyIIyio BIMaAWHY" MOCIEIOBATEILHOCTD,
npezncrasiaeHnyo Huxke (SEQ ID NO: 7):

APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLSCAVK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE
ALENRYTQKS LSLSPGX

rae X mpenctapiset coboit msuH (K) wiu oTcyTcTBYET.

Kak cnenyer ormetuts, nomensl CH2-CH3 u3 nocnenoBatenbHocTe, mpencrasieHubix B SEQ ID NO: 6 u
SEQ ID NO: 7, comep:xaT 3aMeHy B MOJI0KEHUH 234 0CTaTKOM aJlaHNHA U B MOJOXEHUU 235 OCTaTKOM aJaHUHA
1, COOTBETCTBEHHO, 00pa3yioT obmacts Fc, KoTopas mposBiIseT YMEHBIICHHOE (MIIH MO CYIIECTBY OTCYTCTBYIO-
mee) ces3biBanne ¢ FcyRIA (CD64), FeyRIIA (CD32A), FeyRIIB (CD32B), FeyRIIIA (CD16a) nim FeyRIIIB
(CD16b) (oTHOCHTENBHO CBSA3BIBaHUS, MposiBIsieMoro obmacteio Fc mukoro tuma (SEQ ID NO: 1). B o6macts
HACTOSAIIETO M300peTeHMsI Takke BKITOUEHBI ykazanHble noMeHbl CH2-CH3, koTopble comepikaT aabTepHATHB-
HBbIC W/WIH JOTOJHUTEIBHBIE 3aMEHBI, KOTOpble MOAUPUIUPYIOT dHPekTopHYI0 (QYHKINIO W/WIH aKTHBHOCTH
cBs3piBaHus obiactu Fc ¢ FyR. B o0macTh HacTosiimero m300peTeHHs TakKe BKIIOYCHBI YKa3aHHBIE TOMEHBI
CH2-CH3, xoTopble JOMOJHATEIBHO COAEPKAT OAHY MM Oojiee 3aMeH aMHUHOKHCIIOT, YBEITHYHNBAIONIUX TIEPHO]T
MOJYBEIBEICHHSI. B 4yacTHOCTH, B 00JIACTh HACTOSIIETO W300PETCHUS BKIFOYCHBI YKa3aHHBIC "HECYIUC BITaIIH-
Hy" u "Hecymue BoicTyn" nomensl CH2-CH3, xoTopsle gonosHuTENBHO conepxat M252Y/S254T/T256E.

[IpenqnodTuTeNnsHO TEepBas MONUNCITHIHAS [IEMb OYAET CoMepkKaTh "HECYIIYIO BBICTYI" TOCICIOBATEIIb-
Hocth CH2-CH3, Hanpumep, npeacrariennyto B SEQ ID NO: 6. Ognako, kak OyAeT 0TMEUYCHO, "HeCyIuii Ba-
mury" nomen CH2-CH3 (mampumep, SEQ ID NO: 7) MoxxeT ObITh UCIIONB30BaH B IIEPBOH IMOJUIENTHIAHON Iie-
I, U B 3TOM ciydae "Hecynmid BeicTyn" nomen CH2-CH3 (manpumep, SEQ ID NO: 6) MoxeT OBITh HCIIOIB30-
BaH BO BTOPOH MOJHUIETITHIHON IETIM MOJICKYJIBI, colepikamieii oomacts Fc, corimacHo HacTosmemMy u3o0pere-
HUIO, COJIEprKaIlei qBe MOJUTIENTHAHBIC ey (WM B TPEThel MOJUNETITHIHON e MOJIEKYJIbI, COAepKaIIeH
obnacte Fc, comeprkarnieit Tpu, 4eThIpe WU TSTh MOJTHUITCTITHIHBIX IIeTIeH).

Kak mogpoOHo ommcaHo BEIIIE, B 00JIACTh HACTOSIIETO W300pPETEHMUS BKIIOYECHBI MOJICKYJIBI, COACPIKAIIIE
obnacte Fc (Hanpumep, aHTHTENA U AUaTeNa, coaepkaiiue oomacts Fc), conepxamue nomensl CH2 u CH3 nu-
Koro tumna wim cogepxamue nomersl CH2 n CH3 ¢ koMOWHAIMsIMU 3aMeH, ONMCAHHBIMU BhIme. [IpuMepHas
aMUHOKHUCIIOTHasl nocienoBarensHocTh gomeHa CH2-CH3 IgGl, Bkirodaromas Takue BapuaHThl, MPEACTABISET
co0oii mocieoBaTeNnsHOCTE, puBeAeHHy0 HIvke (SEQ ID NO: 260):

APEX1X,GGPSV FLFPPKPKDT LX3IX4RXsPEVT CVVVDVSHED PEVKENWYVD

GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLXeCX7VK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLXsSKL TVDKSRWQQG NVESCSVMHE

ALHXsX10YTQKS LSLSPGX11

B KOTOPOI:

(a) X; u X, ob6a mpeacTaBisitoT coooi L (muknii TUI) Wiy 00a IpeAcTaBiIsIIoT co00i A (YMEHBIIICHHOE CBSI-
3bIBaHMe ¢ FcyR);

(b) X3, X4 1 X5, COOTBETCTBEHHO, MPeACTaBIAOT coboir M, S u T (qukuit Tun) unu Y, T u E (yBenuuen-
HBII MepHO/] MOJTYBBIBEACHUS),

(c) X6, X7 1 Xz, cCOOTBETCTBEHHO, NpencTaBisitorT cobord T, L u Y (mukmit Tin) mimm W, L u Y (BeicTym),
wi S, A u 'V (Bmaguna);
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(d) Xo u X;9, COOTBETCTBEHHO, MPEACTaBIAIOT co00it N u H (aukwmii Tum) win npenctapistoT coboit N u R
(orcyTcTBYeT cBs3bIBaHME ¢ OenkoM A), wiu A u K (OTCYTCTBYeT CBs3bIBaHUE ¢ OenkoM A); U

(e) Xy mpencrasiser coboit K mimm oTcyTCTBYET.

CornmacHO JApYrMM BapHaHTaM pealn3aldi B OONAacTh HACTOSIIETO W300peTeHHs BKIOYeHB PD-1-
CBSI3BIBAIOIINE MOJIEKYJIBI, coAepxamue nomersl CH2 w/mmm CH3, koTopble ObUIM MOIU(MUIIMPOBAHBI, YTOOBI
CHOCOOCTBOBATh TE€TEPOIUMEPH3AIIH 110 CPAaBHEHHUIO C TOMOIMMEpH3aNrell, ¢ HCIOIB30BAHNEM MYTAIlHi, W3-
BECTHBIX B JJAHHOH 00JIACTH TEXHUKH, TAKUX KaK Te, KOTopble packphIThl B PCT myOnukarmmsx WO 2007/110205;
WO 2011/143545; WO 2012/058768; WO 2013/06867, Bce M3 KOTOPBIX MOJHOCTHIO BKIIOUEHBI B HACTOSIIIEE
M300peTeHNe TIOCPEICTBOM CCHUIKH.

VIII. bucniennpuyeckue cBsa3piBatontue Moiaekyisl PD-1xLAG-3.

CornacHo HacTOSIIEMY H300PETCHUIO B YACTHOCTH MPEIJI0KECHBI OUCTe()UICCKHUE CBS3BIBAIOIINEC MOJIC-
kynbl PD-1xLAG-3 (Hanpumep, Oucnienupuieckue aHTuTena, oucrnenuduieckre quaTena u T.7.), CoAep Kaiue
SMUTOTICBSI3BIBAIONINN (parMeHT aHTHTENa K PD-1 U npeAmnoyTHTEIbHO OHO U3 HOBBIX aHTHTEN K PD-1 yermo-
BEKa, MPEIOKCHHBIX B HACTOSIIEM TOKYMEHTE, U JIHUTOICBS3BIBAIOIINI (hparMeHT aHTHTena k LAG-3 genoe-
Ka, IIPEAMOYTUTEIBHO OHO W3 HOBBIX aHTHTEN K LAG-3 yenmoBeka, MpesIOKCHHBIX B HACTOSIIEM JOKYMCHTE.
[Ipennournrensueie OucrienudpmUecKue CBs3bBatonIre Moyekyisl PD-1xLAG-3 cormacHO HacTosimemy H30-
OpETCHUIO COAEPIKAT SMUTOICBI3BIBAIONINE (PPArMEHTHl aHTUTEIN, KOTOPHIC MO3BOJLIIOT UM CKOOPAMHUPOBAHO
CBSI3BIBATHCS C IByMS Pa3IHYHBIMU dUTONAMu: 3mutornoM PD-1 u smuromom LAG-3 Tak, 4TOOBI 0CTa0UTh MH-
THONTOPHYIO aKTHBHOCTh YKa3aHHBIX MOJIEKyJ. B HacTosmeMm m3o0pereHNH Takoe ociabjeHHe OTHOCHUTCA K
YMEHBIICHUIO 10 MeHbIel Mepe Ha 20%, yMeHBIIeHUIO TI0 MeHbIIei Mepe Ha 50%, yMEHBIICHHIO TTI0 MEHBIICH
Mepe Ha 80% Wi yMeHBIIEHHIO 1Mo MeHbIIeH Mepe Ha 90% neTekTupyemMoil HHrHOUTOpHOH akTHBHOCTH PD-1
n/umn LAG-3, win K MOTHOMY YCTPaHEHHIO JETEKTHPYyeMOH MHTHOUTOpHOU akTmBHOCTH PD-1 w/mmm LAG-3.
Bw16op smuTorncBs3pBaromux hparMenToB (Hampumep, nomernoB VL n VH) antutena k PD-1 genoBeka u aHTH-
tena kK LAG-3 xoopAMHHUpYETCS TaK, YTO MOJUNETITHIHBIC TIETIH, KOTOpble 00pa3yioT yKa3aHHbIe Oucrenupude-
ckHe cBs3bIBarontre Moyiekyinsl PD-1xLAG-3, coenuHSIOTCS ¢ 00pa3oBaHUEM 10 MEHBIIEH Mepe OTHOTO (HyHK-
IIHOHAIEHOTO AHTUTEHCBS3BIBAIONIETO CaliTa, KOTOPHIN SBIISETCS CIEIU(GHIHBIM B OTHOIIICHHH TIEPBOTO aHTUTE-
Ha (T.e. PD-1 wim LAG-3), u o MeHsbIueit Mepe ogHOTO (pyHKIMOHATBLHOTO aHTHUTCHCBA3BIBAIOIIETO calfTa, KO-
TOPBII SBJISIETCSl CHEUU(UIHBIM B OTHOIIEHWH BToporo aHtureHa (t.e. PD-1 wimm LAG-3, B 3aBucuMoct OT
UICHTUYHOCTH IIEPBOTO AHTUTCHA).

CornacHO KOHKPETHOMY BapHaHTy pealii3alliy HACTOSIIEro M300peTeHus Oucnenuduieckas CBS3BIBAIO-
mast Mosiekyida PD-1xLAG-3 cormacHo HacTosmieMy H300pETeHHIO TpeacTaBisieT coboi Oucmermduaeckoe
AHTHTENIO, KOTOPOE MPEAMOYTHTEIEHO CONCPKUT JBE, TPU, YCTHIPE WM TISATh MOJUICITHIHBIX [ENCH, OMUCcaH-
HBIX B HACTOSIIEM JOKYMEHTE. B IpyroM KOHKpETHOM BapHaHTE peau3aiuu OUCTeU(pUICCcKas CBI3bIBAIOIIAS
mozekyna PD-1xLAG-3 cormacHo HacTosimeMy M300pETEHHIO MpecTaBisieT co0ol Oucnennguieckoe aHTUTe-
JI0, KOTOPOE MPEINOYTUTEIIFHO CONEPKUT BE, TP WM YEThIpe MOIUIICHTHIHBIC IIeTH, ONMMCAaHHBIE B HACTOS-
meM JokyMmeHte (cm., Hampumep, WO 2007/024715; W02007/110205; 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 n3 KOTOPBIX IMOJTHOCTHIO BKIIOYSHBI B HACTOSIIEE H30-
OpeTeHune OCPEICTBOM CCBHIIKH).

A. Arturena k LAG-3 yenoBeka.

[IpuMepHbIC aHTHTENA, KOTOPBIC SIBISIOTCS MMMyHOcenubuuHbiMU s LAG-3 denmoBeka, IpUBEACHBI
HIKe. [IOTOTHUTENBHEIC KelaTeIbHBIC aHTHTENAa MOTYT OBITh TOJYYCHBI ITyTEM BBIICICHUS THUOPUIOM, CEKpe-
TUPYIOIINX AHTHUTENA, BBIABICHHBIX C HCHOib30oBaHueM LAG-3 wiu ero mentumHoro (parMeHTra, WIH IyTeM
CKpPHHHUHTA OMOIHOTEK pEKOMOMHAHTHBIX aHTUTEN U onpeencHus cBs3biBanus ¢ LAG-3 wiu ero nmenTuIHpIM
¢parmenrom. LAG-3 yenoBeka (BKJIIOYasi CHTHAIBHYIO IIOCJIEIOBATENILHOCTD, COCTOSIIYIO N3 28 OCTaTKOB aMH-
HOKHUCIIOT (BBIZEJICHA MMOJUYEPKUBAHUEM), M 3PEJIbIid OeloK, cocTosmuid u3 497 0cTaTKOB aMHHOKHCIIOT) COJiep-
JKUT aMHUHOKHCIIOTHYIO TIOCTIEI0BaTENbHOCT, puBeAcHHYI0 Hixke (SEQ ID NO: 38):

MWEAQFLGLL FLQPLWVAPV KPLQPGAEVP

ODLSLLRRAG
VLSVGPGGLR
VHLRDRALSC
HWFRNRGQGR
VSIMYNLTVL
PGGGPDLLVT
ITVTPKSFGS
QEAQLLSQPW
LLFLILGVLS
ELEQEPEPEP

VIWQHQPDSG
SGRLPLQPRV

PPAAAPGHPL
QLDERGRQRG

RLRLRLGOAS MTASPPGSLR

VPVRESPHHH
GLEPPTPLTV
GDNGDFTLRL
PGSLGKLLCE
QCQLYQGERL
LLLLVTGAFG
EPEPEPEPEP

LAESFLEFLPQ
YAGAGSRVGL
EDVSQAQAGT
VIPVSGQERF
LGAAVYFTEL
FHLWRRQWRP
EPEQL
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VVWAQEGAPA
APGPHPAAPS
DFSLWLRPAR
ASDWVILNCS
VSPMDSGPWG
PCRLPAGVGT
YTCHIHLQEQ
VWSSLDTPSQ
SSPGAQRSGR
RRESALEQGI

QLPCSPTIPL
SWGPRPRRYT
RADAGEYRAA
FSRPDRPASV
CILTYRDGEN
RSFLTAKWTP
QLNATVTLAT
RSFSGPWLEA
APGALPAGHL
HPPOAQSKIE
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1. MoHnokonanpHOe anTuTesio kK LAG-3 A.

Antureno k LAG-3 genoeka, BMS-986016 (25F7; Medarex/BMS), 00603HaueHHOE B HACTOSAIIEM JOKY-
mente "MAT k LAG-3 A", u ero BapuaHTsl ObITH ormucaHbl (cM., Hampumep, WO 2014/008218). AMuHOKHC-
JIOTHAS TIOCIIEIOBATENILHOCTh BaprabenpbHoro momeHa Tspkenoi nemn MAT k LAG-3 A conepKuT aMUHOKHC-
JIOTHYIO TIOCTIEIOBATENBHOCTE, puBenaeHHYI0 Hike (SEQ ID NO: 39) (CDR BbiaeneHs! MOgYepKUBaHAEM ):

QVOLQOWGAG LLKPSETLSL TCAVYGGSFS DYYWNWIRQP PGKGLEWIGE
INHNGNTNSN PSLKSRVTLS LDTSKNQFSL KLRSVTAADT AVYYCAFGYS

DYEYNWEDPW GQGTLVTVSS
AMUWHOKHCIIOTHAS MOCTIEIOBATEIBHOCTE BaprabenpHoro qoMeHa jerkoit menu MAT k LAG-3 A comepxut
AMHMHOKHCIIOTHYIO TIOCIIEA0BaTEILHOCTD, puBeneHnyto Hmxke (SEQ ID NO: 40) (CDR BbigeneHs! mogyepKuBa-
HUCM):
EIVLTQSPAT LSLSPGERAT LSCRASQSIS SYLAWYQQKP GQAPRLLIYD
ASNRATGIPA RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ RSNWPLTFGQ

GTNLEIK
HenaBHo ObLIM MIEHTU(QHUIUPOBAHBI JOMOJHHUTENbHBIE MBIIIMHBIE aHTUTena K LAG-3 uenoBeka, oOna-
JIafolIye YHUKaJIbHBIMU XapaKTepUCTHKaMH CBsA3bIBaHUS (cM. 3asBKy Ha mateHT CIIA Ne 62/172277). Ilpennou-
TUTENBHBIE Oucrenupuueckue cBs3bBarone Moiekyiasl PD-1xLAG-3 cormacHo HacTosimeMy H300peTEHUIO
coJieprkat dMUTOICBs3bIBaronie ¢pparmMentsl antuTena kK LAG-3, MAT k LAG-3 1 umn MAT x LAG-3 6, xoTo-
pBI€ CBA3BIBAIOTCS C HOBBIM JIUTOIIOM M HE KOHKYpHUPYIOT ¢ BMS-986016 3a csaspiBanue ¢ LAG-3. OcobeHHO
NPEANOYTUTEIBHBIMU SBIISIIOTCS Oucnienpuaeckue ces3bBatomue Moiekyisl PD-1xLAG-3 cormacHo HacTos-
meMy M300peTeHHI0, KOTOphIe coaepkar rymaHusupoBannblie noMeHsl VH w/mmu VL MAT k LAG-3 1 wim
MAT x LAG-3 6.
2. MAT k LAG-3 1.
AMuHOKHCIOTHas mocnenoarenbHocTh noMeHa VH MAT k LAG-3 1 (SEQ ID NO: 41) npencrasiieHa
ke (ocratku CDRy BbIIENICHBI TOTICPKUBAHUEM ).
QIQLVQSGPE LKKPGETVKI SCKASGYTFR NYGMNWVKQA PGKVLKWMGW

INTYTGESTY ADDFEGRFAF SLGTSASTAY LQINILKNED TATYFCARES

LYDYYSMDYW GQGTSVTVSS

CDRul MAT k LAG-3 1 (SEQ ID NO: 42): RNYGMN
CDRu2 MAT k LAG-3 1 (SEQ ID NO43): WINTYTGESTYADDFEG

CDRu3 MAT k LAG-3 1 (SEQID NO: 44):  ESLYDYYSMDY

AMHHOKHUCIIOTHAS mocienoBaTenbHOoCcTh foMeHa VL MAT x LAG-3 1 (SEQ ID NO: 45) npencrasiieHa
ke (ocratku CDR| BBIZICNIEHBI TOTYEPKUBAHUEM )
DVVVTQTPLT LSVTIGQPAS ISCKSSQSLL HSDGKTYLNW LLQRPGQSPE

RLIYLVSELD SGVPDRFTGS GSGTDFTLKI SRVEAEDLGV YYCWQGTHEP
YTFGGGTKLE IK

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

CDR12 MAT k LAG-3 1 (SEQ ID NO: 47): LVSELDS
CDR13 MAT x LAG-3 1 (SEQ ID NO: 48):  WQGTHFPYT
JIBa npuMepHbIX rymanusupoBaHHbix 1oMeHa VH MAT k LAG-3 1, 0603HaYeHHBIX B HACTOSIIEM JIOKY-
menre "VH1 MAT k hLAG-3 1" u "MAT k hLAG-3 1 VH2", u geTblpe npuMepHBIX T'YMaHHU3UPOBAHHBIX IOMe-
Ha VL MAT x LAG-3 1 "VL1 MAT x hLAG-3 1 ", "VL2 MAT « hLAG-3 1 ", "VL3 MAT x hLAG-3 1" u
"VL4 MAT x hLAG-3 1", npuBenens! aHmwke. JIF000i U3 TYMaHU3UPOBAHHBIX TOMEHOB VL MOXET OBITh cIiapeH
¢ I00BIM U3 TYMaHU3UPOBAHHBIX AoMeHOB VH, uT0o0bI momyunth LAG-3-cBs3piBatomuii joMeH. COOTBETCTBEH-
HO, TI000€ aHTHUTENO, COoZeprKaliee OIWH U3 TYMaHH3UPOBAaHHBIX TOMEHOB VL, crapeHHBIH ¢ ryMaHH3HpPOBAH-
HbIM ToMeHoM VH, B o6miem HaszpiBaeTcss "MAT k hLAG-3 1", 1 KOHKpeTHbIe KOMOMHAIIH T'yMaHH3UPOBAHHBIX
nomenoB VH/VL ynomuHaroTcst HOCpeICTBOM CCHUIKM Ha ompesneneHHsle nomensl VH/VL, Hanpumep, rymanu-
3upoBanHoe aHTHTENO, coaepxkaree VHI MAT x hLAG-3 1 u VL2 MAT k hLAG-3 1, B 4acTHOCTH Ha3bIBacT-
csi "MAT k hLAG-3 1 (1.2)".
AwmuHOKHCIOTHAs mocienoBarenbHocTh nomeHa VH w3 VHI MAT k hLAG-3 1 (SEQ ID NO: 49) npen-
craieHa HIke (octatku CDRy BbIZeIeHB! TOAYEPKUBAHUEM):
QVQLVQSGAE VKKPGASVKV SCKASGYTFT NYGMNWVRQA PGQGLEWMGW

INTYTGESTY ADDFEGRFVEF SMDTSASTAY LQISSLKAED TAVYYCARES

LYDYYSMDYW GQGTTVTVSS

AwMuHOKHCIOTHAs TocienoBarenbHocTh momeHa VH w3 VH2 MAT k hLAG-3 1 (SEQ ID NO: 50) mpen-
craiena Huxke (octatk CDRy BBIIENIEHBI TTOTYEPKUBAHUEM ):
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QVQLVQSGAE VKKPGASVKV SCKASGYTEFT NYGMNWVRQA PGQGLEWMGW
INTYTGESTY ADDFEGREFVE SMDTSASTAY LQISSLKAED TAVYFCARES

LYDYYSMDYW GQGTTVTVSS

AMUHOKHCIIOTHAS TocieaoBaTenbHOCTh JoMeHa VL m3 VL1 MAT k hLAG-3 1 (SEQ ID NO: 51) mpen-
craiena Huxke (octatku CDRy BBIJIeICHBI TOAUYEPKUBAHNEM ):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLOKPGQSPE

RLIYLVSELD SGVPDRESGS GSGTDEFTLKI SRVEAEDVGV YYCWQGTHFP

YTFGGGTKVE IK

AMUHOKHCIOTHAs mocienoBarenbHOCcTh foMeHa VL u3 VL2 MAT x hLAG-3 1 (SEQ ID NO: 52) npen-

craiena Huxke (octatku CDRy BBIJIeICHBI MTOAUYEPKUBAHNEM ):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLORPGQSPE

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP

YTFGGGTKVE IK
AMUHOKHCIOTHAs mocienoBarenbHOCcTh foMeHa VL u3 VL3 MAT x hLAG-3 1 (SEQ ID NO: 53) npen-

CTaBJICHA HUXKC (OCTaTKI/I CDRL BBIACJICHBI HOIL‘IGpKI/IBaHI/IeM)Z
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLOKPGQPPE

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP

YTFGGGTKVE IK

AMUHOKHCIIOTHAs mocienoBarenbHOoCcTh foMeHa VL u3 VL4 MAT x hLAG-3 1 (SEQ ID NO: 54) npen-
craBneHa Hke (octatku CDR| BBIEIEHBI TOJYEPKUBAHHIEM )
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLQKPGQPPE

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP

YTFGGGTKVE IK
CDRy1 nomena VL u3 VL4 MAT k hLAG-3 1 comepXuT 3aMeHy TJIMIIMHA OCTATKOM aJIAaHWHA U COJIEPIKUT
AMHHOKHCIIOTHYIO T0C/ICI0BATEILHOCT; KSSQSLLHSDAKTYLN (SEQ ID NO: 55), savienenubiii ananus BbigeIeH
MOTYCPKUBAHHECM.
CornacHo HACTOSIIEMY H300PETCHUIO PEAYCMOTPEHO, YTO aHAIOTUYHAS 3aMCHA MOKET OBITh BKJIFOUCHA B
00011 u3 omucannbIx Beimre noMeHoB CDR; 1 MAT k LAG-3 1.
3. MAT x LAG-3 6.
AMuHOKHCIIOTHas mocnenoarenbHocTh noMeHa VH MAT k LAG-3 6 (SEQ ID NO: 56) npencrasiieHa
Hke (ocratku CDRyy BBIIETICHBI TTOTICPKUBAHUEM ):
EVLLOQSGPE LVKPGASVKI PCKASGYTFT DYNMDWVKQS HGESLEWIGD

INPDNGVTIY NOKFEGKATL TVDKSSSTAY MELRSLTSED TAVYYCAREA

DYFYFDYWGQ GTTLTVSS

CDRyl MAT k LAG-3 6 (SEQ ID NO: 57): DYNMD
CDRu2 MAT k LAG-3 6 (SEQ ID NO: 58): DINPDNGVTIYNQKFEG

CDRu3 MAT k LAG-3 6 (SEQ ID NO: 59): EADYFYFDY
AwmuHOKHCIOTHAs mociefoBaTenbHOCTh JoMeHa VL MAT xk LAG-3 6 (SEQ ID NO: 60) npexacrarieHa
Hiwke (ocratku CDR| BbIIeICHBI TOAUYEPKIBAHUEM ):
DIVMTQSHRF MSTSVGDRVS ITCKASQDVS SVVAWYQQOKP GQSPKLLIFS
ASYRYTGVPD RFTGSGSGTD FTFTISSVQA ADLAVYYCQQ HYSTPWTFGG

GTKLEIK

CDRi1 MAT k LAG-3 6 (SEQ ID NO: 61):  KASQDVSSVVA
CDR:2 MAT x LAG-3 6 (SEQ ID NO: 62):  SASYRYT
CDR:3 MAT x LAG-3 6 (SEQ ID NO: 63):  HYSTPWT

JIBa npuMepHbIX rymanu3upoBaHHbix 1oMeHa VH MAT k LAG-3 6, 06003HaYeHHBIX B HACTOSIIEM JIOKY-
mente kak "VH1 MAT x hLAG-3 6" u "VH2 MAT k hLAG-3 6", u 1Ba IpUMEpHBIX T'YMaHU3UPOBAaHHBIX JIOMe-
Ha VL MAT k LAG-3 6, o603nauennbix "VL1 MAT k hLAG-3 1" u "VL2 MAT k hLAG-3 1", npuBecHbI HU-
xe. JIro0oii M3 ryMaHU3MPOBAaHHBIX JOMEHOB VL MOXXeT OBITH criapeH C J00BIM U3 TyMaHM3HPOBAHHBIX JOMe-
HOB VH, uto0nl momyunth LAG-3-cBszpiBaromuii qoMeH. COOTBETCTBEHHO, JTIO00E AHTUTENO, COJACpIKaIlee
OJIMH M3 TYMaHW3UPOBAaHHBIX JOMEHOB VL, criapeHHBIN ¢ TyMaHU3MpOBaHHBEIM JoMeHOM VH, B o0miem Ha3biBa-
ercs "MAT k hLAG-3 6", u KOHKpeTHbIe KOMOMHAIINA TYMaHU3WPOBAaHHBIX jgoMeHoB VH/VL ymomuHaroTcs
TIOCPENICTBOM CCBUIKH Ha ompenesieHHble noMeHsl VH/VL, Hanpumep, TyMaHH3UPOBAHHOE aHTUTEINIO, COJEpIKa-
mee VH1 MAT k hLAG-3 6 u VL2 MAT x hLAG-3 6, B wactHocTHn HazsiBaeTcs "MAT k hLAG-3 6 (1.2)".
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AMUHOKHCIOTHAs ociienoBaTenbHOCTh JoMeHa VH u3 VH1 MAT k hLAG-3 6 (SEQ ID NO: 294) npen-

CTaBJICHA HUXKC (OCTaTKI/I CDRH BBIACJICHBI HOIL‘IGpKI/IBaHI/IGM)Z
QVOLVQSGAE VKKPGASVKV SCKASGYTEFT DYNMDWVRQA PGQGLEWMGD

INPDNGVTIY NQKFEGRVTM TTDTSTSTAY MELRSLRSDD TAVYYCAREA

DYFYFDYWGQ GTTLTVSS
AMuHOKHCIIOTHas mtocyienoBarensbHocTh toMeHa VH n3 VH2 MAT x hLAG-3 6 (SEQ ID NO: 295) npen-

CTaBJICHA HUXKC (OCTaTKI/I CDRy BbIICTICHBI HOI(‘IepKI/IBaHI/IeM)Z
EVQLVESGGG LVKPGGSLRL SCAASGFTEFS DYNMDWVRQA PGKGLEWVSD

INPDNGVTIY NOKFEGREFTI SRDNAKNSLY LOMNSLRAED TAVYYCAREA

DYFYFDYWGQ GTTLTVSS
AMUHOKHUCIIOTHAS mocienoBaTensHOCTh JoMeHa VL u3 VL1 MAT x hLAG-3 6 (SEQ ID NO: 296) npen-
craiena Huxke (octatku CDRy BBIJIeICHBI TOAUYEPKUBAHNEM ):
DIQMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS
ASYRYTGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ HYSTPWTIFGG GTKLEIK

AMHHOKHUCIIOTHAS mocienoBaTenbHOCTh JoMeHa VL u3 VL2 MAT k hLAG-3 6 (SEQ ID NO: 297) npen-
craiena Huxke (octatku CDRy BBIJIeICHBI TOAUYEPKUBAHNEM ):

DIVMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS
ASYRYTGVPD RFSGSGSGTD FTFTISSLQOP EDIAVYYCQQ HYSTPWTIFGG GTKLEIK

CDR_1 nomena VL u3 VL1 u VL2 MAT k hLAG-3 6 conep>XuT 3aMeHy JIM3MHa OCTaTKOM aMHHOKHCIIOTEI
AprUHHHA, U COIEPKUT AMHHOKHCIOTHYIO MOCIEI0BATEILHOCT: RASQDVSSVVA (SEQ ID NO: 298), 3avepen-
HBIH apTUHUH BBLACICH O TICPKUBAHIEM.

CornacHO HACTOAIIEMY H300PETEHUIO IPEAYCMOTPEHO, YTO aHAIIOTHYHAS 3aMEHA MOJKET OBITh BKJTIOUCHA B
mo60it u3 tomenos CDR; 1 MAT k LAG-3 6, onucaHHBIX BBIIIIE.

B. IIpumepHbIe yeThIpexenodeyHble AuarTena, coaepxamniue oomacts Fc, mveromue E/K-crimpains.

Brum moy4eHsl YeThIpe MPUMEPHBIX ONCIeTM()UISCKUX YEeTHIPEXIICTIOUEeYHBIX IUATeNa, COACPIKAIINX 00-
nactb Fc, PD-1xLAG-3, nmeromux JOMeHBI, ciocoOCTByromMe 00pazoBanuio rerepoaumepa, ¢ E/K-cnimpansamu
(o6o03nauennsie "DART A", "DART B", "DART C" u "DART I"). CtpykTypa yKa3aHHBIX JHATEI, COACPIKAIIIX
obnacte Fc, mogpoOHO onrcana Hioke. YKa3zaHHbIe THNHUHBIC quatena PD-1xLAG-3 SBISIOTCS WITFOCTPATHB-
HBIMH 1 HUKOUM 00pa30M He OTPaHUIMBAIOT 00HEM HACTOSIIETO H300PETEHNSI.

1. DART A.

DART A mnpencrasisier coboi Oucriennpuueckoe YeThIPEXIENOYeHHOE IUaTeNo, CojepKaliee 00IacTh
Fc, comepxkaiee nBa caifta CBS3bIBAHUS, CIICHU(PUYHBIX B oTHOmeHuH PD-1, nBa caiita CBSI3bIBaHUSI, CIICIU-
¢uunbIx B otHomeHnn LAG-3, BapuanT obnactu Fc 1gG4, MonuduimpoBaHHbIii Tak, 4TOOB! YBEJINUUTH EPHUOL
TIOJTYBBIBEICHHS, M IMCTEHHCOEpIKallie JOMEHBI, CIocoOCTBYyonMe oOpa3oBaHMIO rerepoiumepa, ¢ E/K-
criupanbio. [lepBas u TpeThs monmumnenTtuanblie nemn DART A conepikar, B HampaBieHUH oT N-koHma K C-
KoHITy: N-KoHer, goMeH VL MOHOKIOHaIbHOTO aHTHTeNa, crmocoOHOro cBs3bBaThCs ¢ LAG-3 (VLpag.s VL4
MAT x hLAG-3 1) (SEQ ID NO: 54); npoMeKyTOYHBIH JWUHKEPHBIA TlenTux (IuHKEep 1!
GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKIOHAIBHOTO AHTHTENA, CIOCOOHOTO CBsA3bIBaThCa ¢ PD-1
(VHpp.; VHI MAT k hPD-1 7) (SEQ ID NO: 147); nuctenHCOIep ATl MPOMEKYTOUHBIA JTHHKEPHBIN TETITH]T
(muaKep 2: GGCGGG  (SEQ ID NO:  15)); nucTenHCcoaepKaIMil JOMEH, COCOOCTBYIOIIUN 00Pa30BAHUIO TETe-
pomumepa (E-cnmpanp) (EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23));  craGunmsupoBaHHYIO
mapaupHyto obnacte IgG4 (SEQ ID NO: 13); Bapmant nomena CH2-CH3 IgG4, comepkammii 3aMeHBI
M252Y/S254T/T256E u numennsiii C-xonneBoro ocratka (SEQ ID NO: 259); u C-koner.

AMMHOKHCIIOTHAS TIOCJIEI0BATEIbHOCTh NEPBON U TpeThell nmonunentuanbix neneit DART A npencrasis-
eT co0oii BapuaHT mocienoBaTeabHocTH, puBeaeHHol B SEQ ID NO: 267:

DIVMTQTPLS
RLIYLVSELD
YTFGGGTKVE
SYWMNWVRQA
MELSSLRSED
EKEVAALEKE
KPKDTLX2IX3R

FNSTYRVVSV
POVYTLPPSQ

PVLDSDGSFEFF
G

LSVTPGQPAS
SGVPDREFSGS
IKGGGSGGGG
PGQGLEWIGV
TAVYYCAREH
VAALEKEVAA
X4PEVTCVVVD

LTVLHQDWLN
EEMTKNQVSL

LYSRLTVDKS

ISCKSSQSLL
GSGTDFTLKI
QVOLVQSGAE
IHPSDSETWL
YGTSPFAYWG
LEKESKYGPP
VSQEDPEVQF

GKEYKCKVSN
TCLVKGEFYPS

RWQEGNVESC
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HSDX1KTYLNW
SRVEAEDVGV
VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSG
CPPCPAPEFL
NWYVDGVEVH

KGLPSSIEKT
DIAVEWESNG

SVMHEALHNH

LLOKPGQPPE
YYCWQGTHFP
SCKASGYSFT
TVDKSTSTAY
GCGGGEVAAC
GGPSVFLFPP
NAKTKPREEQ

ISKAKGQPRE
QPENNYKTTP

YTQKSLSLSL

B koTopor X;, X, X3 u X4 BEIOpaHBI HE3aBHCUMO, U B KOTOpo# X mpezactaBisieT coboit A wmu G; X,
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npezcTaBiseT coboi Y mwim M; X; npencrasnset coboii T wmu S; u Xy npencrasiser co6oit E wmu T.

AMMHOKHCIIOTHBIE TOCJIEI0BATEIBHOCTH MEPBOM U TpeTher monunentuaubix neneit DART A mpexncras-
TSI0T c000¥ Toce0BaTeIbHOCTh, ipeacTaBiennyio B SEQ ID NO: 267, B koTopo#t X mpeacTaBisieT coboit A;
X, mpencrasiset coboit Y; X3 npencrasiser codoit T; u X, npeacrasuseT coboii E.

Bropas u yetBepras momunentunnasie menu DART A comepkat B HampaBiieHHH OT N-koHna k C-KOHITY:
N-koHert, foMeH VL MOHOKJIOHAJILHOTO aHTHTENa, CrToco0HOoTro cBsi3biBaThes ¢ PD-1 (VLpp.; VL2 MAT & hPD-1
7) (SEQ ID NO: 153); npoMeKyTOuHBIi THHKEepHBIH nentus (muakep 1: GGGSGGGG (SEQ ID NO: 14)): nomen VH
MOHOKIIOHAJILHOTO aHTHTeNa, crmocoOHoro cBsa3bBaThes ¢ LAG-3 (VHags VHI MAT k hLAG-3 1) (SEQ ID
NO: 49); nucTeMHCOIePKAIMH TPOMEKYTOUHBIH THHKEpPHBIH menTu (Muukep 2: GGCGGG (SEQ ID NO: 15)): 1y
CTEMHCOAEPIKALTIN JIOMEH, CHOCOOCTBYIOIINI 00pa30BaHUIO reTepoauMepa (K-crmpans)
(KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24); i1 C-komerr.

AMMHOKHCIIOTHAS TIOCJIEI0BATEIbHOCTh BTOPOIl U 4eTBepTOl monunenTuanbix nemneit DART A npexncras-
JseT co00M TOCIIe0BATEILHOCTS, puBeacHHYI0 HIKe (SEQ ID NO: 268):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQKPGQPPKL
LIHAASNQGS GVPSRFSGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY
TFGGGTKVEI KGGGSGGGGQ VQLVQOSGAEV KKPGASVKVS CKASGYTETN
YGMNWVRQAP GQGLEWMGWI NTYTGESTYA DDFEGRFVFS MDTSASTAYL
QISSLKAEDT AVYYCARESL YDYYSMDYWG QGTTVTVSSG GCGGGKVAAC

KEKVAALKEK VAALKEKVAA LKE

2. DART B.

DART B unentuuno DART A, 3a UCKITIOUEHHEM TOTO, UTO NepBast U TPeThs noiunentuaabie uenu DART
B conepxat nomen VL n3 VL3 MAT k hLAG-3 1 (SEQ ID NO: 53), KOTOpBbIif COAEPIKUT 3aMEHY aMHUHOKHCIIO-
1ol B CDR; 1. CooTBeTCTBEHHO, NIepBas U TpeThs nonunentuansie nenu DART B coxepxkar B HanpaBiIeHUU OT
N-xonna k C-koHiry: N-koHell; goMeH VL MOHOKJIOHAJIBHOTO aHTHTENa, CIIocoOHOTo cBs3biBaThcs ¢ LAG-3
(VLiags VL3 MAT x hLAG-3 1) (SEQ ID NO: 53); npoMexxyTodHBIA JTUHKEpHBIH menTtun (uHKep 1:
GGGSGGGG (SEQ D NO: 14)): nomen VH MOHOKIOHANBHOTO aHTHTENA, CIIOCOOHOTO CBA3bIBaThcs ¢ PD-1
(VHpp.;, VH1 MAT x hPD-1 7) (SEQ ID NO: 147); nmpomMeXyTOUHBIH JIMHKEPHBIM TENTHI (JTUHKEp 2:
GGCGGG (SEQ ID NO: 15)): pucrenncofepKamuii J0MeH, CIOocoOCTByIonui oOpasoBanmio rertepoaumepa (E-
crpains) (EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)); cTaOuIM3MpoBaHHYIO MIAPHUPHYIO 00IacTh
IgG4 (SEQ ID NO: 13); Bapuant nomena CH2-CH3 IgG4, conmepxammii 3amersl M252Y/S254T/T256E u nu-
mennblit C-koHneBoro ocrtatka (SEQ ID NO: 259); u C-koHer. AMUHOKHCIIOTHAS TIOCJIEeI0BATEILHOCTh TIEPBOM
u TpeTheil momunenTuanbix neneit DART B mpencraBisieT co0oii mociieioBaTeaIbHOCTh, puBeneHHYI0 B SEQ
ID NO: 267, B koTopo#i X; npenctapiset codoit G; X, npeacrasuser coboit Y; X3 npeacrapnsger cobdoit T; u Xy
npejcTaBiser coboit E.

AMMHOKHCIIOTHAS TIOCJIEeI0BaTEIbHOCTh BTOPOI U ueTBepToi nmonunentuanbix neneit DART B npexncras-
JseT co00M TOCIIe0BaTeIFHOCT, puBeacHHYI0 B SEQ ID NO: 268.

3. DART C.

DART C upentnuno DART B, 3a uckitoueHueM Toro, 4To nepsas v TpeTbs nonunentugnsie nenu DART
B conmepxat nomen CH2-CH3 IgG4 nukoro tuma, smmeHHbi C-koH1ieBoro ocrtatka (SEQ ID NO: 4). CootBet-
CTBEHHO, TiepBasi U TpeTbs nosmrnentuaabie nemn DART C coxepxar B HampaBiieHud oT N-koHma k C-KOHITY:
N-koHer, 7oMeH VL MOHOKJIOHaJIBHOTO aHTUTENa, crmocoOHoro cBsA3bBaThCs ¢ LAG-3 (VLpags VL3 MAT k
hLAG-3 1) (SEQ ID NO: 53); nmpoMeKyTO4HBIN JMHKEPHBIN mentuy (TMHKep 1: GGGSGGGG (SEQ ID NO: 14));
noMeH VH MOHOKIIOHATBHOTO aHTHUTeNa, criocoOHoro cBs3biBaThes ¢ PD-1 (VHpp; VH1 MAT x hPD-1 7) (SEQ
ID NO: 147); npoMeKyTOUHBIH JTHHKEPHBINA menTua (MuHkep 2: GGCGGG (SEQ ID NO: 15)); nucrennconepxa-
mui JIOMEH, CHOCOOCTBYIOIINH 00pazoBaHUIO rerepoauMepa (E-crimpains)
(EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)):  craGuin3upoBaHHYI0 IIapHHpHYIO obGmactb IgG4
(SEQ ID NO: 13); nomern CH2-CH3 1gG4, numennsiii C-konnesoro octatka (SEQ ID NO: 4); u C-koHertr.

AMMHOKHCIIOTHAs TIOCJIEI0BaTEIbHOCTD MepBoi U TpeTbel nomunentuaubix ueneit DART C npencrasis-
eT co0oil mocnenoBaTenbHOCTh, MpuBeAcHHYI0 B SEQ ID NO: 267, B koTOpoit X; npeacrasisier coboit G; X,
npencrasisieT coboit M; X3 mpencrasisier coboit S; u Xy penactasiser coboit T.

AMHHOKHUCIIOTHAS TTOCJICIOBATEILHOCTh BTOPOU M deTBepToi nomunenTuansix nerneid DART C mpencras-
JISIET cOOO0M ToCIIe0BaTeIHHOCTh, MpuBeeHHYI0 B SEQ ID NO: 268.

4. DART L.

DART I npencrasnsier coboit oucniennduaeckoe 4eThIpexIenoueTHoe AuaTeso, coaepxaiee oomacTs Fc,
coJieprKallee JIBa caita CBSI3bIBaHMs, crielnUIHBIX B oTHOmEeHNH PD-1, aBa caiita cBs3bIBaHUS, CielM(DHUIHBIX
B otHomeHnu LAG-3, BapuanT obnactu Fc 1gG4, MmoanduunpoBanHblil Tak, YTOOB! yBEIWYHUTH NEPUO]] TTOIY-
BBIBEJICHUS, ¥ IUCTCHHCOICPIKAIIIE TOMEHBI, CIIOCOOCTBYIOIINE 00pa30oBaHUIO reTepoaumepa, ¢ E/K-crmpaisio.
IlepBas u Tperbsa nonunentuansie nenu DART I cogepxar B HanpaBieHuu oT N-koHna k C-xkoHIy: N-koHel,
JoMeH VL MOHOKJIOHAIIBHOTO aHTUTeNa, clocoOHOTo cBs3biBaThcst ¢ LAG-3 (VLpags VL1 MAT k hLAG-3 6)
(SEQ ID NO: 296); mpoMexyTO4HBIi TMHKePHBIH menTu (makep 1: GGGSGGGG (SEQ 1D NO: 14)): nomen VH
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MOHOKJIOHAJIBHOTO aHTUTelNa, crocoOHoro cBs3biBathes ¢ PD-1 (VHpp.; VH1I MAT x hPD-1 7) (SEQ ID NO:
147); uncTenHCcOEpKAMMN TPOMEKYTOYHBINA JIMHKEPHBIM menTu (nuEKkep 2: GGCGGG  (SEQ ID - NO:  15);
[IUCTEUHCOACP AN JIOMEH, CMOCOOCTBYIOIIUH 00pazoBaHUIO reTepoauMepa (E-crimpaiip)
(EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)): craGuimsupoBaHHYIO IApHEPHYIO 06macts 1gG4
(SEQ ID NO: 13); Bapuant qomena CH2-CH3 IgG4, coneprxarmmii 3amersl M252Y/S254T/T256E w numeHHBIH
C-konreBoro ocratka (SEQ ID NO: 259); u C-xoner.

AMWHOKHUCIIOTHASI TTOCJIEI0BATEIbHOCTh MEPBON U TpeThell nmonmnenTuansix ueneit DART I npeacrasnser
c000ii mocieoBaTeNLHOCTD, IpuBeaeHHYI0 HIbKe (SEQ ID NO: 290):

DIQMTQSPSS
ASYRYTGVPS
GTKLEIKGGG
WVROAPGQGL
LRSEDTAVYY
ALEKEVAALE
LYITREPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSFFLYSRL

LSASVGDRVT
RFSGSGSGTD
SGGGGQVQLV
EWIGVIHPSD
CAREHYGTSP
KEVAALEKES
CVVVDVSQED
QDWLNGKEYK
NQVSLTCLVK
TVDKSRWQEG

ITCRASQDVS
FTLTISSLQP
QSGAEVKKPG
SETWLDOKEK
FAYWGQGTLV
KYGPPCPPCP
PEVQENWYVD
CKVSNKGLPS
GFYPSDIAVE
NVESCSVMHE

SVVAWYQQKP
EDFATYYCQQ
ASVKVSCKAS
DRVTITVDKS
TVSSGGCGGG
APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQPENN
ALHNHYTQKS

GKAPKLLIYS
HYSTPWTEFGG
GYSFTSYWMN
TSTAYMELSS
EVAACEKEVA
FLFPPKPKDT
PREEQEINSTY
GQPREPQVYT
YKTTPPVLDS
LSLSLG

Bropas u gerBepTas nonunentuaasie nenmu DART 1 conepkar B Hanpasiennn oT N-koHna k C-koHiy: N-
KOHeI, TOMeH VL MOHOKJIOHAJIBHOT'O aHTHUTeNa, crmocoOHoTo cBs3biBaThest ¢ PD-1 (VLpp.; VL2 MAT k hPD-1
7) (SEQ ID NO: 153); npomeskytounsiid iuakepHbiid ientun (muakep 1: GGGSGGGG (SEQ ID NO: 14)); no-
MeH VH MOHOKJIIOHAJIBHOTO aHTuTeNa, crocoOHoro cBs3bBaThCs ¢ LAG-3 (VHpag;s VHI MAT x hLAG-3 6)
(SEQ ID NO: 294); nuctenHcoaepKaIiid MpOMeXyTOHbIN nHkepHbIN nentua (muakep 2: GGCGGG (SEQ ID
NO: 15)); unucrenmHcopepKamid JOMEH, CHocoOCTBylomuMii oOpasoBanuio rerepoxumepa (K-crmpais)
(KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24); i C-komell.

AMMHOKHCIIOTHAsI TIOCIIEA0BATENLHOCTE BTOPOM 1 yerBepToil nmonunentuanbix neneid DART I npencras-
asieT co0oH mocienoBaTeabHOCTh, puBeaeHHYI0 Hibke (SEQ ID NO: 291):

EIVLTQSPAT
LIHAASNQGS
TFGGGTKVEI
YNMDWVRQAP
ELRSLRSDDT
KVAALKEKVA

LSLSPGERAT
GVPSRFSGSG
KGGGSGGGGQ
GQGLEWMGDI
AVYYCAREAD
ALKEKVAALK

LSCRASESVD
SGTDFTLTIS
VQLVQSGAEV
NPDNGVTIYN
YEYFDYWGQG
E

NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
QKFEGRVTMT
TTLTVSSGGC

QOKPGQPPKL
FCQQOSKEVPY
CKASGYTFTD
TDTSTSTAYM
GGGKVAACKE

C. IIpumepHbIe YeThIpexenovYevHbIe uarteia, coaepskanye oonacts Fe, mmeromue nomenst CL/CHI.

Bbu mOTyYeHBI YeThIpe MPUMEPHBIX OUCTICIIM(QUICCKUX YETHIPEXIICIIOUYCYHBIX JHATEINA, COJACPIKAIINX 00-
nacth Fc, PD-1xLAG-3, conepxamux nomenbl CL/CH1, u o60o3nauenst "DART D", "DART E", "DART J" u
"DART 1". CrpykTypa yKa3aHHBIX IHMaTell, cojepXamux obnactb Fc, monpoOHO ommcana Hipke. YKa3aHHBIE
npuMepHbie nuatena PD-1xLAG-3 SBISFOTCS WILTIOCTPATHBHBIMU U HUKOUM 00pa3oM HE OTpaHUYHBAIOT 00BEM
HACTOSIIETO H300PETCHUS.

1. DART D.

DART D mnpencrasisier coboii Oucrennpuueckoe YeThIPEXNENoYeyHOe IUaTeNo, CojepKaniee 00IacTh
Fc, conmepkamee aBa caiiTa CBSI3bIBaHMS, CHCIU(PUIHBIX B oTHomeHUH PD-1, naBa caiita CBSI3bIBaHUS, CIEIH-
¢uanapix B otHomennn LAG-3, nomenst CL/CH1 u BapuanT obmactu Fc [gG4, MonuduImpoBaHHbINA Tak, YTOOBI
YBEIWUYUTH TIepro TolryBbIBeieHus. [lepBast u TpeThs monumentugaasie e DART D coxepskaTt B Harmpasiie-
HuM 0T N-koH1a kK C-koHIty: N-KoHell; ToMeH VL MOHOKJIIOHAIBHOTO aHTHTENa, CIIOCOOHOTO CBS3BIBATHCS ¢ PD-
1 (VLpp.; VL2 MAT x hPD-1 7) (SEQ ID NO: 153); npoMeXyTOYHBIH JIMHKEPHBIA TenTua (MuHKep 1:
GGGSGGGG (SEQ ID NO: 14)): nomen VH MOHOKIOHANBHOTO AHTHTENA, CIIOCOOHOro cBsi3bIBaThCA ¢ LAG-3
(VHpags VHI MAT k hLAG-3 1) (SEQ ID NO: 49); npoMexyTOYHBIH JIMHKEPHbIH TenTun (JMHKep 2:
LGGGSG (SEQ ID NO: 261)): nomen CH1 1gG4 (SEQ ID NO: 254); cTaGWIM3upOBaHHYIO MIAPHUPHYIO 06JaCTh
IgG4 (SEQ ID NO: 13); Bapuant nomena CH2-CH3 1gG4, conepxammii 3ameHbl M252Y/S254T/T256E u nu-
mrennbIid C-xoHneBoro ocratka (SEQ ID NO: 259); u C-xoner.

AMMHOKHCIIOTHAS TIOCJIEI0OBATEIbHOCTh NEPBON U TpeThel nonunentuanbix neneit DART D npencrasis-
eT co0oii TTocIeI0BaTeIbHOCTD, puBeaeHHYI0 HIKe (SEQ ID NO: 269):
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EIVLTQSPAT
LIHAASNQGS
TEGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
PSVEFPLAPCS
VLQSSGLYSL
CPPCPAPEFL
NWYVDGVEVH
KGLPSSIEKT
DIAVEWESNG
SVMHEALHNH

LSLSPGERAT
GVPSRESGSG
KGGGSGGGGQ
GOGLEWMGWI
AVYYCARESL
RSTSESTAAL
SSVVTVPSSS
GGPSVFLEPP
NAKTKPREEQ
ISKAKGQPRE
QPENNYKTTP
YTOKSLSLSL
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LSCRASESVD
SGTDFTLTIS
VQLVQSGAEV
NTYTGESTYA
YDYYSMDYWG
GCLVKDYFPE
LGTKTYTCNV
KPKDTLYITR
FNSTYRVVSV
PQVYTLPPSQ
PVLDSDGSFF
G

NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGRFEVES
QGTTVTVSSL
PVTVSWNSGA
DHKPSNTKVD
EPEVTCVVVD
LTVLHQDWLN
EEMTKNQVSL
LYSRLTVDKS

QOKPGQPPKL
FCQQSKEVPY
CKASGYTFTN
MDTSASTAYL
GGGSGASTKG
LTSGVHTFPA
KRVESKYGPP
VSQEDPEVQF
GKEYKCKVSN
TCLVKGFYPS
RWQEGNVFSC

Bropas u uerBepras nonunentuassie nenu DART D comepxaT B HanpaBieHuu oT N-koHna k C-koHLy:
N-koner; moMeH VL MOHOKJIOHAJIBHOTO aHTUTENa, criocoOHOro cBs3bBaThCs ¢ LAG-3 (VLpags VL4 MAT k
hLAG-3 1) (SEQ ID NO: 54); npoMeskyTO4HBIH JTUHKEPHBIH TenTua (nuHkep 1: GGGSGGGG (SEQ ID NO: 14)y;
noMeH VH MOHOKJIOHAJIBHOTO aHTHTeNa, criocoOHoro cBs3biBaThes ¢ PD-1 (VHpp.; VHI MAT k hPD-1 7) (SEQ
ID NO: 147); npoMeXyTOUHEIH THHKEPHBIH TenTHx (MHHKep 2: LGGGSG (SEQ ID NO: 261)): nomen CL kamma-
nenu (SEQ ID NO: 8); u C-konerr.

AMHHOKHCIIOTHAS TTOCJIEIOBATEILHOCTh BTOPOM M YeTBepTOU nmonunentuausix neneidi DART D npemcras-
JISIeT cO00H ToCTIeI0BaTENbHOCTE, puBeaeHHyt0 HIke (SEQ ID NO: 270):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW
RLIYLVSELD SGVPDRFSGS GSGTDFTLKI

YTEFGGGTKVE IKGGGSGGGG QVQLVQSGAE

LLOKPGQPPE
YYCWQGTHEP
SCKASGYSFET

SRVEAEDVGV
VKKPGASVKV

SYWMNWVRQA PGQGLEWIGV IHPSDSETWL DQKEFKDRVTI TVDKSTSTAY

MELSSLRSED TAVYYCAREH YGTSPFAYWG QGTLVTVSSL GGGSGRTVAA

PSVEFIFPPSD
VTEQDSKDST

EQLKSGTASV VCLLNNFYPR EAKVOWKVDN ALQSGNSQES

YSLSSTLTLS KADYEKHKVY ACEVTHQGLS SPVTKSFNRG EC

2. DARTE.

DART E npenctasisier co0oii mpyroe OucmenupuIeckoe YeThpeXxnernoyeyHoe JuaTesno, coaepxanee 00-
nactb Fe, comepxaree aBa caiita cBS3bIBaHUs, ClIEHUPHUIHBIX B oTHOmEHNU PD-1, nBa caiita cBsi3pIBaHMs, CIie-
mduuneix B otHomeHnn LAG-3, nomenst CL/CH1 u Bapuant Fc 1gG4, MmonudunupoBaHHbIi Tak, 4TOOBI yBe-
JUYUTH nepuon noxyBbiBeneHus. Caiitel cBszpiBanus PD-1 m LAG-3 DART E pacnonioxxeHsl B 00paTHOM MO-
psaaxe B cpaBHeHun ¢ DART D.

IlepBas u tperpa nonunentuansle nenu DART E cogepxar B HanpasneHuu oT N-koHna k C-koHiry: N-
KOHell, JoMeH VL MOHOKJIOHAJIBHOTO aHTUTeNa, crmocoOHOoro cBsa3biBaThesi ¢ LAG-3 (VLpags VL4 MAT x
hLAG-3 1) (SEQ ID NO: 54); npoMeKyTOuHBI} JTHHKEpHHIH nentus (muHkep 1: GGGSGGGG (SEQ ID NO: 14))
noMeH VH MOHOKJIOHAJIBHOTO aHTHTeNa, criocoOHoro cBs3biBaThes ¢ PD-1 (VHpp.; VHI MAT k hPD-1 7) (SEQ
ID NO: 147); npoMexXyTOUHBIH JHHKEPHBIH TenTux (MuaKep 2: LGGGSG (SEQ ID NO: 261)): nomen CHI1 IgG4
(SEQ ID NO: 254); crabunm3upoBannyro mapHaupayto oomacts IgG4 (SEQ ID NO: 13); BapuanT nomena CH2-
CH3 1gG4, conepxammii 3ameasl M252Y/S254T/T256E n mumennsiii C-konneBoro ocratka (SEQ ID NO:
259); u C-xoHel.

AMMHOKHCIIOTHAs TOCEA0BAaTEIbLHOCT NIEpBO U TpeThell nonunentuaubix neneit DART E npencrasnser
co0oii mocieoBaTeNsHOCTE, puBeAeHHy0 HIvke (SEQ ID NO: 271):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW

RLIYLVSELD SGVPDREFSGS

LLOKPGQPPE

GSGTDFTLKI SRVEAEDVGV YYCWQGTHEFP

YTFGGGTKVE
SYWMNWVROQA
MELSSLRSED
PSVFPLAPCS
VLOSSGLYSL
CPPCPAPEFL
NWYVDGVEVH
KGLPSSIEKT
DIAVEWESNG
SVMHEALHNH

IKGGGSGGGG
PGOGLEWIGV
TAVYYCAREH
RSTSESTAAL
SSVVTVPSSS
GGPSVFLFPP
NAKTKPREEQ
ISKAKGQPRE
QPENNYKTTP
YTQKSLSLSL

QVQLVQSGAE
IHPSDSETWL
YGTSPFAYWG
GCLVKDYFPE
LGTKTYTCNV
KPKDTLYITR
FNSTYRVVSV
POQVYTLPPSQ
PVLDSDGSFF
G
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VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSL
PVTVSWNSGA
DHKPSNTKVD
EPEVTCVVVD
LTVLHQDWLN
EEMTKNQVSL
LYSRLTVDKS

SCKASGYSFET
TVDKSTSTAY
GGGSGASTKG
LTSGVHTEPA
KRVESKYGPP
VSQEDPEVQF
GKEYKCKVSN
TCLVKGEYPS
RWQEGNVESC
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Bropas u uetBepras nonunentuassie nenu DART E copepkat B HanpaBneHuu oT N-koHna k C-kxoHiry: N-
KOHEIl; IOMeH VL MOHOKIIOHATBHOTO aHTHTENa, CIIOCOOHOTO cBs3biBaThes ¢ PD-1 (VLpp.; VL2 MAT x hPD-1
7) (SEQ ID NO: 153); npoMexyTOUHbIi TMHKEepHBI nenTu (maHkep 1: GGGSGGGG (SEQ ID NO: 14)): nopen VH
MOHOKIIOHAJILHOTO aHTHTeNa, crmocoOHoro cBsa3bBaThes ¢ LAG-3 (VHags VHI MAT k hLAG-3 1) (SEQ ID
NO: 49); npoMexyTOUHBIH JTHHKEpHBIH menTun (uHKep 2: LGGGSG (SEQ ID NO: 261)): nomen CL kanma-nemu
(SEQ ID NO: 8); u C-xonerI.

AMMWHOKHUCIIOTHAS TOCJIEA0BATEIbHOCTh BTOPOM 1 ueTBepToi nosunentuansix neneit DART E npexncras-
JSIeT coO00H ToCTIeI0BaTENbHOCTE, puBeaeHHY0 HIke (SEQ ID NO: 272):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWF

LIHAASNQGS

QOKPGQPPKL
GVPSRESGSG FCQQOSKEVPY
KGGGSGGGGO

GOGLEWMGWI

SGTDFTLTIS SLEPEDFAVY

TFGGGTKVEI VOLVQSGAEV KKPGASVKVS CKASGYTETN
YGMNWVRQAP
QISSLKAEDT

PSVFIFPPSD

NTYTGESTYA DDFEGREVES
QGTTVTVSSL

EAKVOWKVDN

MDTSASTAYL

AVYYCARESL YDYYSMDYWG GGGSGRTVAA

EQLKSGTASV VCLLNNEFYPR ALQSGNSQES

VTEQDSKDST YSLSSTLTLS KADYEKHKVY ACEVTHQGLS SPVTKSFNRG EC

3. DART J.

DART J npencrasisier co0oii Gucnenmudpuieckoe 4eThIpexIenouedHoe quaTenno, cojepxainiee oomacts Fc,
coJieprKallee JIBa caita CBSI3bIBaHMs, crielinUIHBIX B oTHOmEeHN PD-1, aBa caiita cBs3bIBaHUS, CielM(DHUIHBIX
B otHOmeHnn LAG-3, nomensr CL/CH1 u Bapuant Fc 1gG4, MomuduImpoBaHHbIiA Tak, YTOOBI YBEIUIHUTD TIe-
puon noyBeiBeaeHus. [lepBas u TpeThs nonunentuaabie e DART J comepikar B HanmpaBieHUH OT N-KOHIIA
k C-koHity: N-koHelr; JoMeH VL MOHOKJIOHAJIBHOTO aHTUTeNa, cltocoOHOTo cBs3bBaThCs ¢ LAG-3 (VL ag; VL1
MAT x hLAG-3 6) (SEQ ID NO: 296); npoMeKyTOYHBIA JUHKCpHBIA menTun (muHKep 1@
GGGSGGGG (SEQ ID NO: 14)): nomen VH MOHOKIOHANLHOTO AHTHTENa, CIOCOGHOTO CBs3bIBaThca ¢ PD-1
(VHpp,; VHI MAT & hPD-1 7) (SEQ ID NO: 147); nmpoMexyTOUHBIH JIMHKEPHBIA mentun (JIuHKep 2:
LGGGSG (SEQ ID NO: 261)): nomen CH1 IgG4 (SEQ ID NO: 254); cTaGHIM3MpOBaHHYIO MApHUPHYIO 001acTh
IgG4 (SEQ ID NO: 13); Bapuant nomena CH2-CH3 1gG4, conepxammii 3ameHbl M252Y/S254T/T256E u nu-
meHHbIid C-xoHneBoro ocratka (SEQ ID NO: 259); u C-xoner.

AMWHOKHUCIIOTHASI TIOCJIEI0BAaTEIbHOCTh NEPBON U TpeThel nonunentuanbix neneid DART J npeacrasnser
c000ii mocieoBaTebHOCTD, IpuBeaeHHYI0 HIbKe (SEQ ID NO: 292):

DIOMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS

ASYRYTGVPS
GTKLEIKGGG
WVROAPGQOGL
LRSEDTAVYY
LAPCSRSTSE
GLYSLSSVVT
APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK

REFSGSGSGTD
SGGGGQVQLV
EWIGVIHPSD
CAREHYGTSP
STAALGCLVK
VPSSSLGTKT
FLFPPKPKDT
PREEQEFNSTY
GQPREPQVYT
YKTTPPVLDS

FILTISSLQP
QSGAEVKKPG
SETWLDOKFK
FAYWGQGTLV
DYFPEPVTVS
YTCNVDHKPS

LYITREPEVT

EDFATYYCQQ
ASVKVSCKAS
DRVTITVDKS
TVSSLGGGSG
WNSGALTSGV
NTKVDKRVES
CVVVDVSQED

RVVSVLTVLH QDWLNGKEYK

LPPSQEEMTK NQVSLTCLVK

HYSTPWTFGG
GYSFTSYWMN
TSTAYMELSS
ASTKGPSVEP
HTFPAVLQSS
KYGPPCPPCP
PEVQENWYVD
CKVSNKGLPS
GFYPSDIAVE

WESNGQPENN DGSFFLYSRL TVDKSRWQEG NVEFSCSVMHE

ALHNHYTQKS LSLSLG

Btopas u yetBepras monmunentuaasie ienu DART J cogepxar B HanpaBineHnn oT N-koHIa k C-koHITy: N-
KOHeIl; ToMeH VL MOHOKIOHAIBHOTO aHTUTeNa, crmocoOHoTo cBs3biBaThcs ¢ PD-1 (VLpp; VL2 MAT x hPD-1
7) (SEQ ID NO: 153); npoMexyTOUHBIH THHKEPHBIH TmenTua (maKep 1: GGGSGGGG (SEQ ID NO: 14)): nomen
VH MOHOKIOHANBEHOTO aHTHUTENA, criocoOHOro cBsa3biBaThes ¢ LAG-3 (VH g3 VHI MAT k hLAG-3 6) (SEQ
ID NO: 294); npoMexyTouHbIif JTHHKepHBIH menTua (muukep 2: LGGGSG (SEQ ID NO: 261)): nomen CL kamma-
e (SEQ ID NO: 8); u C-xoner.

AMMHOKHCIIOTHAsI TIOCTIEA0BATEILHOCTh BTOPOM U ueTBepToil monunenTuanbix neneit DART J npencras-
JseT co00M TOCIIe0BATEILHOCTS, puBeacHHYI0 HIKe (SEQ ID NO: 293):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQKPGQPPKL

LIHAASNQGS
TFGGGTKVEI
YNMDWVRQAP
ELRSLRSDDT
VFIFPPSDEQ
EQDSKDSTYS

GVPSRFSGSG
KGGGSGGGGQ
GQGLEWMGDI
AVYYCAREAD
LKSGTASVVC
LSSTLTLSKA

SGTDFTLTIS
VQLVQSGAEV
NPDNGVTIYN
YFEYFDYWGQG
LLNNFYPREA
DYEKHKVYAC
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SLEPEDFAVY
KKPGASVKVS
QKFEGRVTMT
TTLTVSSLGG
KVQWKVDNAL
EVTHQGLSSP

FCQQSKEVPY
CKASGYTETD
TDTSTSTAYM
GSGRTVAAPS
QSGNSQESVT
VTKSEFNRGEC
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4. DART 1.

DART 1 npeacrapinster coboii bucnenuduyeckoe YeTHIpEeXnenoYeyHoe AUaTelo, coaepkaiee odnacts Fc,
coJieprKallee JIBa caiita CBSI3bIBaHMs, crieln(UIHBIX B oTHOmEeHNH PD-1, aBa caiita cBsa3bIBaHUS, CielM(DUIHBIX
B otHomernn LAG-3, nomensl CL/CH1, u BapuanT o6nactu Fe 1gG1, MmomuduiimpoBaHHbIN 1715 CHYDKEHUS CBSI-
3piBaHus ¢ FcyR. TlepBast u Tperhs nonmunentuanslie nenu DART 1 comepxaT B HanmpaBineHuu oT N-koHna k C-
KOHITy: N-KOHeIl; ToMeH VL MOHOKIIOHAJILHOTO aHTHTEeNa, CIiocoOHOTo cBsA3bIBaThCs ¢ PD-1 (VLpp.; VL MAT k
PD-1 A) (SEQ ID NO: 65); NpoMeXyTOUHbIH THHKEPHBIH TenTHx (MuHKep 1: GGGSGGGG (SEQ ID NO: 14)y
noMeH VH MOHOKJIOHAIBHOTO aHTHTEeNa, criocoOHOTO CBA3BIBAThCS ¢ LAG-3 (VHpag.s VHI MAT k LAG-3 A)
(SEQ ID NO: 39); npoMesKyTOUHBIH JTMHKEPHBI menTuy (muHKep 2: LGGGSG (SEQ ID NO: 261)): nomen CH1
IgG1 (SEQ ID NO: 10); mapaupuyo obmacts IgG1 (SEQ ID NO: 32); Bapuant nomena CH2-CH3 IgGl, co-
nepxamnuit 3amMmensl L234A/1L.235A u mumiennsiii C-konneBoro ocratka (SEQ ID NO: 5); u C-koner.

AMMHOKHCIIOTHAS MTOCIEI0BATEILHOCTD MEPBOM U TpeThel nonunentuanbix neneid DART 1 npencrasnser
co0oii mocieoBaTeNnbHOCTE, puBeAeHHy0 HIbke (SEQ ID NO: 284):

EIVLTQSPAT
ASNRATGIPA
GTNLEIKGGG
WVROAPGKGL
LRAEDTAVYY
STSGGTAALG
SVVIVPSSSL
AAGGPSVFEFLF
VHNAKTKPRE
KTISKAKGQP
NGOPENNYKT
NHYTQKSLSL

LSLSPGERAT
REFSGSGSGTD
SGGGGQVQLV
EWVAVIWYDG
CATNDDYWGQ
CLVKDYFPEP
GTQTYICNVN
PPKPKDTLYI
EQYNSTYRVV
REPQVYTLPP
TPPVLDSDGS
SPG

LSCRASQSIS
FTLTISSLEP
ESGGGVVQPG
SKRYYADSVK
GTLVTVSSLG
VIVSWNSGAL
HKPSNTKVDK
TREPEVTCVV
SVLTVLHQDW
SREEMTKNQV
FFLYSKLTVD

SYLAWYQQKP
EDFAVYYCQQ
RSLRLDCKAS
GRFTISRDNS
GGSGASTKGP
TSGVHTFPAV
RVEPKSCDKT
VDVSHEDPEV
LNGKEYKCKV
SLTCLVKGEY
KSRWOOGNVE

GQAPRLLIYD
RSNWPLTFGQ
GITFSNSGMH
KNTLFLOMNS
SVFPLAPSSK
LOSSGLYSLS
HTCPPCPAPE
KENWYVDGVE
SNKALPAPIE
PSDIAVEWES
SCSVMHEALH

Bropas u uerBeptas nonunentuassle nenu DART 1 cogepxat B HanpaBneHun oT N-koHna k C-koHiry: N-
KOHeIl; ToMeH VL. MOHOKIIOHAIBHOTO aHTUTeNa, crmocoOHOro cBs3bBaThest ¢ LAG-3 (VL ag; VL MAT k LAG-
3 A) (SEQ ID NO: 40); npoMexyTouHbIi JIMHKEpHBI menTun (muHkep 1: GGGSGGGG (SEQ ID NO: 14)). nomen
VH MOHOKJIOHAIBHOTO aHTUTENA, crmocoOHoro cBsa3biBaThes ¢ PD-1 (VHpp; VH MAT k PD-1 A) (SEQ ID NO:
64); IPOMEKYTOUHBIH TMHKEPHBIH menTu (MuHKep 2: DGGGSG (SEQ ID NO: 261)): nomen CL xanma-nern (SEQ
ID NO: 8); u C-xoner.

AMWHOKHUCIIOTHAS TTOCIIEeIOBATEILHOCTh BTOPOH M 4eTBepTOU monumnenTuanbix neneit DART 1 npencras-

JSIET cOO0H ToCIIeI0BaTEbHOCTE, TpuBeaeHHy0 HIke (SEQ ID NO: 285):

EIVLTQSPAT LSLSPGERAT LSCRASQSVS SYLAWYQQKP GQAPRLLIYD

ASNRATGIPA
GTKVEIKGGG
WIRQPPGKGL
TAADTAVYYC

RFSGSGSGTD
SGGGGQVQLQ
EWIGEINHNG
AFGYSDYEYN

FTLTISSLEP
QWGAGLLKPS
NTNSNPSLKS

EDFAVYYCQQ
ETLSLTCAVY
RVTLSLDTSK

WEDPWGQGTL VTVSSLGGGS

SSNWPRTFGQ
GGSFSDYYWN
NQEFSLKLRSV
GRTVAAPSVF

IFPPSDEQLK SGTASVVCLL NNEFYPREAKV QWKVDNALQS GNSQESVTEQ

DSKDSTYSLS STLTLSKADY EKHKVYACEV THQGLSSPVT

D. IlpumepHBIe MATUIETIOYSYHBIE TUATENa, CoJIeprKaIiie 0oacTs Fc.

bbumn monyuyeHsl ABa MPUMEPHBIX OMCTIEIM(UUECKUX IMATHLEIIOYEYHBIX ANaTeNa, COACepKalluxX o01acTb
Fc, PD-1xLAG-3, conepxamux nomensl CL/CH1 u moMeHBI, crmocoOCTBYOMNE 00pa30BaHUIO TETEPOTUMEPOB,
¢ E/K-cnimpansio, u o6o3nauensl "DART F" u "DART G". CtpykTypa yKa3aHHBIX IHATEN, COACpIKAIIUX 00-
nactb Fc, monpoOHO omucana Huke. YKkazaHHbIe puMepHble auatena PD-1xLAG-3 sBisi0TCS MILIIOCTpaTHB-
HBIMH 1 HUKOUM 00pa30M He OTPaHUIMBAIOT 00HEM HACTOSIIETO H300pETEHNSI.

1. DART F.

DART F mnpeacraBnsier coboii Oucnenudurueckoe MATHIENOYEYHOE AMATENO0, coaepxkamiee obmactsh Fc,
coJieprKalliee TPU calTa CBA3BIBAHUS, CIEUU(PHUYHBIX B OTHOIICHWH PD-1, oguH caldT cBs3bIBaHUS, crenuduy-
HbIi B otHomeHnn LAG-3, nomenst CL/CH1, Bapuant obnactu Fc 1gG1, Hecymmii BeIcTyn/Biaguny, Moaudu-
IIMPOBAHHBIN [UIS CHIDKCHHMS CBA3bIBaHUS ¢ FCYR u yBennueHus mepuona ModyBBIBEACHHS, U JOMEHBI, CIIOCO0-
cTByIOIIME 0OpazoBaHuio rerepoanmepa, ¢ E/K-crimpansto. [epBas nonunentuanas nens DART F conepsxur B
HarpaBieHu# oT N-koHna Kk C-koHmy: N-koHel; foMeH VH MOHOKIIOHANBEHOTO aHTHTENA, CHOCOOHOTO CBSI3BI-
Batsca ¢ PD-1 (VHpp.; VHI MAT k hPD-1 7) (SEQ ID NO: 147); nomen CHI1 IgG1 (SEQ ID NO: 10); map-
HupHyto obsacte IgGl (SEQ ID NO: 32); necymmuii Bnaguny nomen CH2-CH3 IgGl, comepskamuii 3aMeHEI
L234A/L235A/M252Y/S254T/T256E/N434A/H435K n mumennsiii C-konneBoro ocratka (SEQ ID NO: 260, B
KoTopoit X; mpeacTasiser coboit A, X, npeactasiser coboit A; X3 npeactasiser coboit Y, X4 mpeacTaBiser

KSFNRGEC
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coboii T, X5 mpencrapnsier coboit E, Xg nmpencrasnser codoit S, X; npencraBnser coboit A, Xg npeacraiser
coboii V, Xy mpencrapuser cobot A, X, mpeacrariset coboit K u X;; orcyrcTByer); u C-KOHeI.

AMUHOKHUCIIOTHAS TOCIIe0BAaTeILHOCTD TiepBoi nonunentuaHoi nen DART F npexacrasnser coboii mo-
CJIeIOBaTEeNILHOCTD, TpuBeaeHHYI0 HIbke (SEQ ID NO: 273):

QVQLVQSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLYITREPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLVS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHQDWLNGKE
TKNQVSLSCA
KLTVDKSRWQ

SCKASGYSET
TVDKSTSTAY
STKGPSVEPL
TFPAVLQSSG
SCDKTHTCPP
EDPEVKEFNWY
YKCKVSNKAL
VKGFYPSDIA
QGNVEFSCSVM

SYWMNWVRQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHAKYTQ

PGQGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG

Bropas u nstas mosmnentuaneie nenmu DART F comepikar B HampasieHnd oT N-koHma k C-xoniy: N-
KOHeIl; ToMeH VL MOHOKIOHAIBHOTO aHTUTelNa, crmocoOHoro cBs3biBaThes ¢ PD-1 (VLpp; VL2 MAT x hPD-1
7) (SEQ ID NO: 153), nomen CL karma-tiertn (SEQ ID NO: 8) n C-xonern.

AMMHOKHCIIOTHAsI TIOCTIEI0BATENbHOCTh BTOpol U maATol nmonunentuaHoi nenu DART F npencrasnser
co0oii mocieoBaTeNbHOCTE, puBeAeHHy0 HIbke (SEQ ID NO: 274):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQKPGQPPKL

LIHAASNQGS GVPSREFSGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVET
OWKVDNALQS
THQGLSSPVT KSFNRGEC
Tpetbs mommnentuanas nernb DART F conmepxut B HanpabineHuu oT N-konma k C-koHiy: N-KOHeIT; J10-
MeH VH MOHOKJIOHAJBHOTO aHTHTEeNa, crmocoOHoro cBs3biBaThest ¢ PD-1 (VHpp.; VHI MAT x hPD-1 7) (SEQ
ID NO: 147); nomen CH1 IgG1 (SEQ ID NO: 10); mrapaupnyto o6macts IgG1 (SEQ ID NO: 32); Hecymuii BbI-
cryn gomen CH2-CH3 IgGl, comepxamuii 3amensl L234A/L235A/M252Y/S254T/T256E u numenusii C-
koH1eBoro ocratka (SEQ ID NO: 260, B kotopoii X; mpeactasisieT coboit A, X, mpencraBisieT codoir A, X;
npejcTaBisieT coboit Y, X, mpencrasiser coboit T, Xs mpeacrasiser coboit E, X¢ npencrasisier codoit W, X5
npezcTaBiseT coboi L, Xg mpenacraBnser coboit Y, Xy npencrabinseT cobdoit H, X,y nmpencrapmset coboit H u X,
OTCYTCTBYET); IPOMEKYTOUHBIHA NTHHKEpHBIH mentun (GGGSGGGSGGG (SEQ ID NO: 262)): nomen VL MOHOKIO-
HAJBHOTO aHTHUTela, crmocoOHOro cBsa3biBaThCcs ¢ LAG-3 (VLpag3s VL4 MAT k hLAG-3 1) (SEQ ID NO: 54);
TIPOMEKYTOUHBIH JTHHKEpHBIH menTuy (muHkep 1: GGGSGGGG (SEQ ID NO: 14)): nomen VH MOHOKIOHATBHOTO
aHTUTeNa, cocodbHoro cBsa3piBatbes ¢ PD-1 (VHpp.; VH1I MAT x hPD-1 7) (SEQ ID NO: 147); uuctenHcoaep-
AU TPOMEXyTOUYHBIH JTHHKEpHBIH nmenTua (uHKep 2: GGCGGG (SEQ ID NO: 15)); nomen, crocoOCTBYOIMIHit
obpaszoBanmio rerepoaumepa (E-crmpans) (EVAALEK-FEVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 21)); i C-xoner.
AMHHOKHUCIIOTHAS TTOCIIEA0BaTEIbHOCTh TpeTher monumentuaHoi nenmu DART F nmpencrasiseT coboif mo-
CJIeI0BaTEeNIbHOCTD, IpuBeaeHHYI0 HIbke (SEQ ID NO: 275):

KRTVAAPSVE IFPPSDEQLK SGTASVVCLL NNFYPREAKV
GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV

QVQLVQSGAE
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

TEFGGGTKVEI
YWMNWVRQAP
ELSSLRSEDT
KEVAALEKEV

SCKASGYSFET
TVDKSTSTAY
STKGPSVEPL
TEFPAVLQOSSG
SCDKTHTCPP
EDPEVKENWY
YKCKVSNKAL
VKGEFYPSDIA
QGNVFSCSVM

SVTPGQPAST
GVPDRFSGSG

KGGGSGGGGQ
GQGLEWIGVI
AVYYCAREHY
AALEKEVAAL

SYWMNWVRQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTQ

SCKSSQSLLH
SGTDFTLKIS

VOQLVQSGAEV
HPSDSETWLD
GTSPFAYWGQ
EK

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPGGG

SDAKTYLNWL
RVEAEDVGVY

KKPGASVKVS
QKFKDRVTIT
GTLVTVSSGG

Uetsepras nosunentuanas uenb DART F conepxkut B HampaBienuu oT N-koHua k C-koHIy: N-KoHel;
JoMeH VL MOHOKJIOHAJIEHOTO aHTHTENa, crtocoOHoro cBs3biBaThest ¢ PD-1 (VLpp; VL2 MAT k hPD-1 7) (SEQ
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ID NO: 153); npomeskyTOUHBIH JTMHKEPHBINA nenTua (Munkep 1:6GGSGGGG (SEQ ID NO: 14)): nomen VH wmo-
HOKJIOHAJBHOTO aHTUTeNa, ciocoOHOTOo cBs3biBaThC ¢ LAG-3 (VHag.3 VHI MAT x hLAG-3 1) (SEQ ID NO:
49); nMCTEnHCOIEPKALIMI IPOMEKYTOUHBIH JTMHKEPHBIH menTua (muHKep 2: GGCGGG (SEQ ID NO: 15)); nowmen,
CIIOCOOCTBYIOIIUH 00pa3zoBaHUIO rerepoauMepa (K-crimpans)
(KVAALKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22))): i C-koHeL

AMWHOKHCIIOTHAS TIOCIIEA0BATEIHHOCTh YeTBePTHIX mosmnentuaabiX nerneid DART F npencrasnser coboit
MOCIIeI0BaTEIHHOCTD, puBeneHHYI0 Hibke (SEQ ID NO: 276):

EIVLTQSPAT
LIHAASNQGS
TFGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
KEKVAALKEK

LSLSPGERAT
GVPSRFSGSG
KGGGSGGGGO
GQGLEWMGWI
AVYYCARESL
VAALKEKVAA

LSCRASESVD
SGTDFTLTIS
VQLVQSGAEV
NTYTGESTYA
YDYYSMDYWG
LKE

NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGREVES
QGTTVTVSSG

QOKPGQPPKL
FCOOSKEVPY
CKASGYTFTN
MDTSASTAYL
GCGGGKVAAL

2. DART G.

DART G mnpencraBisier coboil Oucnenuduueckoe MATHICTIOUEYHOE AMATEN0, coaepkamiee obmacty Fc,
coJieprKallee JIBa caita CBsI3bIBaHMs, crienn(UIHBIX B oTHOmEeHN PD-1, aBa caiita cBs3bIiBaHUS, CielM()UIHBIX
B otHomeHuH LAG-3, nomenst CL/CHI, BapuanT obnactu Fc IgG1, Hecymmii BBICTYN/BIaANHY, MOAU(HITUPO-
BaHHBIN Tak, 9TOOBI CHIXATh CBsI3BIBaHUE ¢ FCYR M yBenmmumBaTh mepuo NOTYBBIBEICHHS, H TOMEHBI, CII0OCO0-
cTBytoIIMEe 00pazoBaHuio rerepoanmepa, ¢ E/K-crmpansro. [lepBas momnentuanas nens DART G conepxut B
HanpaBieHun oT N-koHna k C-koHIy: N-koHel, moMeH VH MOHOKJIOHAJIEHOT'O aHTHTENA, CIIOCOOHOTO CBSI3BI-
Bathcst ¢ LAG-3 (VHpags VHI MAT x hLAG-3 1) (SEQ ID NO: 49); nomen CHI1 IgG1 (SEQ ID NO: 10);
mapaupHyto obnacts IgG1 (SEQ ID NO: 32); necymmii Bnaguny nomen CH2-CH3 IgG1, conepskamiuii 3aMeHbI
L234A/1235A/M252Y/S254T/T256E/N434A/H435K n mumennsii C-konneBoro octatka (SEQ ID NO: 260, B
KoTOpo# X, mpencTaBisieT coboit A, X, mpenctaBiseT coboit A; X3 npeacrasiser coboil Y, X, mpeacTaBiser
coboit T, Xs mpexacrasnser coboit E, X¢ npeacrasnser coboi S, X; npeacrapiser coboit A, Xg npeacTaBiser
coboit V, Xy nmpeacrapisieT coboit A, X, peacTasiser coboit K n X orcyrctByet); n C-KOHEII.

AMWHOKHUCIIOTHAS TTOCIIEI0BATEIHLHOCTD MepBoil monunenTtuanoi renu DART G nipencrasisier co0oi mo-
CJIeIOBaTEeNILHOCTD, puBeaeHHYI0 HIbke (SEQ ID NO: 277):

QVQLVQSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLYITREP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLV

VKKPGASVKV
ADDFEGREVE
GOGTTVTVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHOQDWLNGK
MTKNQVSLSC
SKLTVDKSRW

SCKASGYTET
SMDTSASTAY
ASTKGPSVFP
HTFPAVLQOSS
KSCDKTHTCP
HEDPEVKENW
EYKCKVSNKA
AVKGFYPSDI
QOGNVESCSV

NYGMNWVRQA
LOISSLKAED
LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEALHAKYT

PGOQGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPG

Bropas u maras nomunentuassle nenu DART G cogepxar B HanpaBineHuu oT N-koHna k C-koHmy: N-
KOHeEIl; ToMeH VL MOHOKJIOHAJIBHOTO aHTUTeNa, crmocoOHoro cBs3biBaThesl ¢ LAG-3 (VLpags VL4 MAT k
hLLAG-3 1) (SEQ ID NO: 54), nomen CL xanma-tierizt (SEQ ID NO: 8) u C-kxorerr.

AMWHOKHCIIOTHAS TTOCIIEIOBATEILHOCTh BTOPOU W maToi mosmmnentuanoi nenmu DART G mpencrasiser
c000ii moceoBaTeNLHOCTD, IpuBeaeHHYI0 HIbKe (SEQ ID NO: 278):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLQKPGQPPE
RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP
YTFGGGTKVE IKRTVAAPSV FIFPPSDEQL KSGTASVVCL LNNFYPREAK
VQWKVDNALQ SGNSQESVTE QDSKDSTYSL SSTLTLSKAD YEKHKVYACE

VTHQGLSSPV TKSFNRGEC

Tperss nonmunentuanas uens DART G coxepxut B HanmpasineHuu oT N-koHna k C-koHiy: N-koHew; go-
MeH VH MOHOKJIOHAJIBHOTO aHTUTeNa, crocoOHoro cBs3biBaThes ¢ LAG-3 (VHpags VHI MAT k hLAG-3 1)
(SEQ ID NO: 49); momen IgG1 CH1 (SEQ ID NO: 10); mapaupnyto oonacts IgG1 (SEQ ID NO: 32); necymmii
BeicTynn nomern CH2-CH3 IgGl, conepxammuii 3amennl L234A/L235A/M252Y/S254T/T256E u mumennstii C-
koH1eBoro ocratka (SEQ ID NO: 260, B kotopoii X; mpeactasisieT coboit A, X, mpencraBisieT codoir A, X;
npencrasisieT coboit Y, X, mpeacrasiseT coboit T, X5 mpencrasnseTr coboit E, X mpencrasiser coboit W, X,
npencraiseT coooit L, Xg mpencrasisier coboit Y, Xy npencrasisier codoit H, Xy nmpeacrasnser codoit H n X,
OTCYTCTBYET); MPOMEKYTOUHBIN NHHKepHBIH mentny (CGGSGGGSGGG (SEQ ID NO: 262)): nomen VL MOHOKIO-
HAITLHOT'O aHTHUTENA, CIOCOOHOTO cBs3biBaThCs ¢ PD-1 (VLpp; VL2 MAT k hPD-1 7) (SEQ ID NO: 153); mpo-
MEXYTOUHBIH JTUHKEpHBIH nenTtun (uukep 1: GGGSGGGG (SEQ ID NO: 14)): nomen VH MOHOKIIOHANBHOTO aHTH-
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Tena, criocobHoro cBszeiBaThest ¢ PD-1 (VHpp; VH1 MAT x hPD-1 7) (SEQ ID NO: 147); nuctenHconepxa-
M TPOMEKYTOUHBIH JTHHKEPHBIH HenTus (MuHKep 2: GGCGGG (SEQ ID NO: 15)); nomen, cnoco6cTBYONM 00-
pasoanuio rerepoanmepa (E-crupans) (EVARLEK-EVARLEK-EVAALEK-EVAALEK (SEQ ID NO: 21)): i C-konen.

AMUHOKHUCIIOTHAS TIOCIIEOBATENBHOCTE TpeThel monunenTuaaoi e DART G npeacrasisger co6oit mo-
CJIeIOBaTENILHOCTD, TpuBeaeHHYI0 HIbke (SEQ ID NO: 279):

QVQLVQSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLYITREP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLY
GGSGGGSGGG
QOKPGQPPKL
FCQQSKEVPY
CKASGYSFTS
VDKSTSTAYM
CGGGEVAALE

VKKPGASVKV
ADDFEGREVE
GQGTTVTVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLWC
SKLTVDKSRW
EIVLTQSPAT
LIHAASNQGS
TFGGGTKVEI
YWMNWVRQAP
ELSSLRSEDT
KEVAALEKEV

SCKASGYTFT NYGMNWVRQA PGQGLEWMGW

SMDTSASTAY
ASTKGPSVFEP
HTFPAVLQSS
KSCDKTHTCP
HEDPEVKENW
EYKCKVSNKA
LVKGFYPSDI
QQGNVEFSCSV
LSLSPGERAT
GVPSRESGSG
KGGGSGGGGQ
GQGLEWIGVI
AVYYCAREHY
AALEKEVAAL

LOISSLKAED
LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEALHNHYT
LSCRASESVD
SGTDFTLTIS
VQLVQSGAEV
HPSDSETWLD
GTSPFAYWGQ
EK

TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPGG
NYGMSEFMNWE
SLEPEDFAVY
KKPGASVKVS
QKFKDRVTIT
GTLVTVSSGG

UYetsepras nonunentuanas nermb DART G comepxkut B HampaBieHnr ot N-koHIa K C-koHITy: N-KOHeIT;
JnoMeH VL MOHOKJIOHAJBHOTO aHTHTENa, crocoOHoro cBs3bBaThCs ¢ PD-1 (VLpp; VL2 MAT k hPD-1 7) (SEQ
ID NO: 153); npoMexyTO4HbIH TUHKEePHBIH TenTu (uHkep 1: GGGSGGGG (SEQ ID NO: 14)): nomen VH mo-
HOKJIOHATBHOTO aHTHUTEINa, cCliocoOHOTo cBs3biBaThes ¢ PD-1 (VHpp.; VH1 MAT x hPD-1 7) (SEQ ID NO: 147);
[UCTEMHCOEPKAIMI TPOMEKYTOUHBIN THHKEPHBIA menTuy (MuHkep 2: GGCGGG (SEQ ID NO: 15)); nomen, crmo-
COOCTBYIOIIHI 00pa30BaHUIO reTepoauMepa (K-crmupaib)
(KVAALKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22)); i1 C-koHelL.

AMUWHOKHCIIOTHAS MOCIEIOBATEIBHOCTh YeTBEPThIX moymnentuanbix erneid DART G npeacrasiseT coboit
MOCJIEIOBATENLHOCTS, puBeaecHHYI0 Hinke (SEQ ID NO: 280):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWF QQKPGQPPKL

LIHAASNQGS GVPSRESGSG

KGGGSGGGGQ
GQGLEWIGVI

SGTDFTLTIS SLEPEDFAVY FCQQOSKEVPY

VQLVQSGAEV KKPGASVKVS CKASGYSFETS
HPSDSETWLD QKFKDRVTIT VDKSTSTAYM

TFGGGTKVEI
YWMNWVRQAP

ELSSLRSEDT AVYYCAREHY GTSPFAYWGQ GTLVTVSSGG CGGGKVAALK

EKVAALKEKV AALKEKVAAL KE

E. [IpumepHoe TpexienoyeyHoe quaTeso, coaepxainee odnacts Fe, umeromee E/K-crimpais.

CornacHO HacTOSIIEMY M300pPETEHUIO JOTIOJIHUTEIBHO TPEIUIOKEHBI OnceudHUIecKne TpeXIernoyeyHble
nmuatena, comaepixkantie oomacte Fe, PD-1xLAG-3, cogepxaiine JOMEHbI, CIIOCOOCTBYIONINE 00pa30BaHHUIO IeTe-
poaumepa, ¢ E/K-cimpansio. beiio nomyueHo npuMepHoe ducnenuduieckoe TpeXueno4eqHoe J1aTesio, Coaep-
kamree oOsacte Fc, PD-1xLAG-3, comepxaiiee TOMEHBI, CIIOCOOCTBYIONIHE OOpa30BaHUIO T€TEPOIUMEPA, C
E/K-cmupanero, o6o3nauennoe kak "DART H". Hmwxke moapoOHO ommcana CTpyKTypa yKa3aHHOTO quarteia, co-
nepxariero oomacts Fc. Ykazannoe npumepnoe muateno PD-1xLAG-3 siBisieTcs WLTIOCTPATHBHBIM M HUKOUM
0o0pa3oM He orpaHnumBaeT o0beM Hactosero m3ooperenns. DART H npencrasnsier coboii dbucnenuduyeckoe
TPEXIIETIOUCYHOE JTUATeNo, cojepikamniee odmacts Fc, comepikaimee OIWH CallT CBA3BIBaHHS, CHCHU(DUYHBIA B
otHOmeHnn PD-1, ogmH calT cBsA3bIBaHUS, CHeMUPUIHBIA B oTHomeHWH LAG-3, BapuaHT Hecymied BbI-
cryn/Brnaauny obnactu Fc 1gG1, moauduumpoBanHblil a1t cCHUOKEHHS cBsi3bIBaHuUs ¢ FcyR, u moMeHsl, crioco0-
CTByIOIIHE 00pa3zoBaHuIo TeTepoaumepa, ¢ E/K-crimpainsio.

[Tepras nmonmumentuaHas nernb DART H conmepskut B HanpaieHun oT N-koHma k C-koHITy: N-KoHeIr;, 10-
MeH VL MOHOKJIOHAJBHOT'O aHTUTeNa, CIOcOOHOTO cBs3bIBaThes ¢ PD-1 (VLpp.; VL2 MAT & hPD-1 7) (SEQ ID
NO: 153); npoMexXyTOUHBIH TUHKEPHBIHA nenTux (MuaKep 1: GGGSGGGG (SEQ ID NO: 14)): nomen VH moHo-
KIIOHAJILHOTO aHTHTeNa, crmocoOHoro cBs3bBaThes ¢ LAG-3 (VHpags VH1I MAT k hLAG-3 1) (SEQ ID NO:
49); mMCTenHCOEPKAIMI TPOMEKYTOUHBIH JTMHKEPHBINA MenTux (MuHkep 2: GGCGGG (SEQ ID NO: 15)); nowmen,
CIIOCOOCTBYIOIIHI 00pa3oBaHUIO reTepoauMepa, (E-criupains)
(EVAALEK-EVARLEK-EVAALEK-EVAALEK (SEQ ID NO: 21)); mpomexyTouHslii IHMHKEp (cHeiicep-THHKEp 3:
GGGDKTHTCPPCP (SEQ ID NO: 263));  pecymmit Boictyn gomen CH2-CH3 IgGl, comepxammii 3aMeHbI
L234A/L235A u conepxanruii C-koH1eBoit ocrarok musuHa (SEQ ID NO: 6); u C-xoHer.

AMUWHOKHCIIOTHAS TTOCIIE0BATEIHHOCTD TIepBoi monunentuanoi nenmu DART H npencrasisier co0oii mo-
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EIVLTQSPAT
LIHAASNQGS

TEFGGGTKVEI
YGMNWVRQAP

QISSLKAEDT
EKEVAALEKE
PKPKDTLMIS
QYNSTYRVVS
EPQVYTLPPS
PPVLDSDGSEFE
PGK

LSLSPGERAT
GVPSRESGSG

KGGGSGGGGQ
GQGLEWMGWI

AVYYCARESL
VAALEKEVAA
RTPEVTCVVV
VLTVLHQODWL
REEMTKNQVS

FLYSKLTVDK

047726

CJIeZIOBATENILHOCTS, MpuBeacHHYO0 Hinke (SEQ ID NO: 281):

LSCRASESVD
SGTDEFTLTIS

VQLVQSGAEV
NTYTGESTYA

YDYYSMDYWG
LEKGGGDKTH
DVSHEDPEVK
NGKEYKCKVS
LWCLVKGFYP
SRWQQGNVES

NYGMSEFMNWE
SLEPEDFAVY

KKPGASVKVS
DDFEGREVES

QGTTVTVSSG
TCPPCPAPEA
FNWYVDGVEV
NKALPAPIEK
SDIAVEWESN

CSVMHEALHN

QOKPGQPPKL
FCQQSKEVPY

CKASGYTEFTN
MDTSASTAYL

GCGGGEVAAL
AGGPSVFLEP
HNAKTKPREE
TISKAKGQPR
GQPENNYKTT
HYTQKSLSLS

Bropas nmomumnentunnaas nens DART H conmepxxut B Hampasiennu ot N-koHna k C-koHiry: N-KoHeIr; 10-
MeH VL MOHOKJIOHAJIBHOTO aHTHTeNa, crocoObHoro cBsa3bBaThCs ¢ LAG-3 (VLpags VL4 MAT x hLAG-3 1)
(SEQ ID NO: 54); npoMesKyToUHbIH JTHHKEPHBIH nenTu (Hkep 1: GGGSGGGG (SEQ ID NO: 14)): nomen VH
MOHOKIIOHAJILHOTO aHTHTeNa, criocooHoro cBsa3biBathes ¢ PD-1 (VHpp; VHI MAT x hPD-1 7) (SEQ ID NO:
147); uncrenHcoAep KA TPOMEKYTOUHBIN JIMHKEPHBIH nenTuj (uukep 2: GGCGGG (SEQ ID NO: 15)); nomen,
CIIOCOOCTBYIOIUH 00pa3zoBaHUIO rerepoauMepa (K-crimpans)
(KVARLKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22)); u C-koHelL.
AMHHOKHCIIOTHAS TTOCIIEI0BATELHOCTD BTOpoi nonunentuaHoi nenu DART H npencrasnsier coboii mo-
CJIeZIOBATENILHOCTH, MpuBeacHAYIO Hinke (SEQ ID NO: 282):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLQKPGQPPE

RLIYLVSELD SGVPDRESGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP

YTFGGGTKVE
SYWMNWVRQA
MELSSLRSED

KEKVAALKEK

IKGGGSGGGG
PGQGLEWIGV
TAVYYCAREH

VAALKEKVAA

QVQLVQSGAE VKKPGASVKV

IHPSDSETWL DQKFKDRVTI

YGTSPFAYWG QGTLVIVSSG

LKE

SCKASGYSFET
TVDKSTSTAY
GCGGGKVAAL

Tpetbs nomunentuaaas nenb DART H coxepxwut B HanpaBiernn oT N-koHma k C-koHITy: N-KOHeIT; map-
HUpHYI0 0071acTp (PKTHTCPPCP (SEQ ID NO: 31) gecymmuii Beictyn momen CH2-CH3 IgG1, conepxamuii 3aMeHbl
L234A/L235A u conepxamuii C-xkonmeBoit octatok Jmzuaa (SEQ ID NO: 7) u C-xonetl.

AMHHOKHCIIOTHAS TIOCIIE0BATENBHOCTE TpeThel monunenTtuaaoi nemm DART H npexncrasiser cob6oit mo-
CJIeIoBaTEeNIbHOCTD, IpuBeaeHHYI0 HIbke (SEQ ID NO: 283):

DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED

PEVKENWYVD GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK

CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLSCAVK

GEFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSEFFLVSKL TVDKSRWQQG

NVEFSCSVMHE ALHNRYTQKS LSLSPGK

F. IlpumepHoe Oucnenupuiaeckoe aHTUTENO.

Briio monydeHo mpumepHOe deThIpexiienodeunoe Oucnermduaeckoe antuteno PD-1xLAG-3, o6o3Ha-
yeHHoe Kak "BSAB A". CtpykTypa yka3aHHOTO OHCIENHN(UIESCKOTO aHTHTENA NOAPOOHO ONMMCaHa HIDKE. YKa-
3aHHOE NpuMepHoe oucnenndrueckoe aHTUTeN0 PD-1xLAG-3 ABIsSeTCS WILTIOCTPATHBHBIM I HUKOUM 00pa3oM
HE OTPaHUYMBACT 00BEM HACTOSIIETO H300PETCHUSI.

BSAB A npexcrariser co0oii OucTeru(puuecKoe aHTUTEN0, COJepKAIIee OIUH CAalUT CBSI3BIBAHUS, CIICIU-
¢uunblit B oTHOmIeHUH PD-1, oxuH caldT cBsA3pIBaHMs, cnenuuyHblii B otHomennn LAG-3, Bapuant Fc IgGl,
MOAU(DHUIIMPOBAHHBIN ISl CHWKCHHSI CBsI3bIBaHUA ¢ FCYR M /Ui COMEHCTBUS KOMILIEKCOOOPA30BAHUIO MEXIY
JBYMsI pa3iIMYHBIMH TOJIMIETITHIAMH TsDKENoH neru (cM. Harmpumep, WO 2011/143545).

[Tepras monumnentuaHas nenb BSAB A coxepxut B HampaBieHUH oT N-koHIa Kk C-xoHIy: N-KOHeIr; J10-
MeH VH MOHOKJIOHAJBHOTO aHTHTeNa, crmocoOHoro cBs3biBaThest ¢ PD-1 (VHpp.; VHI MAT x hPD-1 7) (SEQ
ID NO: 147); momern CH1 IgG1 (SEQ ID NO: 10); BapuanT mapuupHoit obmactu IgG1, comepxamniuii 3aMeHbI
D221E/P228E (mpoHymepoBaHHBIE B cOOTBeTCTBHH ¢ cucteMoi EC, ommcannoit B Kabat et al., u BoigeneHHbIC
nomuepkuBanueM B SEQ ID NO: 286 wuwxke); BapuanT momeHa CH2-CH3 IgGl, coneprkammii 3aMeHbBI
L234A/L235A/L368E (3amens! BbimeneHsl momdepkuBanueM B SEQ ID NO: 286 Huxke) n aumeHHbIH C-
KOHIIEBOTO ocTaTka; U C-KOHell.

AMUWHOKHCIIOTHAS TIOCJICAOBATEIFHOCTh NIEPBOH MouenTuaHoH e BSAB A npexcrasiser co0oii mo-
CJIeZIOBATENILHOCTH, MpuBeacHAYIO0 Hinke (SEQ ID NO: 286):
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QVQLVQSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLMISRTPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLYS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TKNQVSLTCE
KLTVDKSRWQ

047726

SCKASGYSFT
TVDKSTSTAY
STKGPSVFPL
TFPAVLOSSG
SCEKTHTCPE
EDPEVKENWY
YKCKVSNKAL
VKGFYPSDIA
QGNVFSCSVM

SYWMNWVRQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTQ

PGOQGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG

Bropas mommmnenTtuanas e BSAB conepxut B HanpasiaeHun oT N-koHma k C-koHIy: N-KOHeIl; JoMeH
VL MOHOKJIOHAJILHOTO aHTUTENA, CrTocoOHOT0 cBs3bIBaThes ¢ PD-1 (VLpp.; VL2 MAT x hPD-1 7) (SEQ ID NO:
153); momen CL kanma-tiert (SEQ ID NO: 8) u C-konerr.
AMUWHOKHCIIOTHAS MOCIIEIOBATEIBHOCTh BTOPOW moimmenTuaHoN 1enu BSAB mpencraBiser cobod mo-
CJIeZIOBATENILHOCTH, puBeacHAYIO0 HInke (SEQ ID NO: 287):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWF QQKPGQPPKL

LIHAASNQGS GVPSRESGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI KRTVAAPSVE IFPPSDEQLK SGTASVVCLL NNEYPREAKV

QWKVDNALQS
THQGLSSPVT KSENRGEC
Tpetbs mommnentuaaas 1nens BSAB A coaepxut B HampasieHnn oT N-koHna k C-koniy: N-KoHeIr; J0-
MeH VH MOHOKJIIOHAJIEHOTO aHTuTeNa, crocoOHoro cBs3bBaThcs ¢ LAG-3 (VHpag; VHI MAT x hLAG-3 1)
(SEQ ID NO: 49); nomen CHI1 IgG1 (SEQ ID NO: 10); Bapuant mapuupHoii oomactu [gG1, coneprxammii 3a-
mensl D221R/P228R (3amens! Boienensl nogdepkusanueM B SEQ ID NO: 288 nmxe); Bapuant nomena CH2-
CH3 IgGl, conepsxammii 3amens L234A/L235A/L409R (3amens! Beigenensl nogdepkuBanueMm B SEQ ID NO:
288 Hrke) u ymieHHbI C-KoHIEeBoro ocraTka; U C-KoHel.
AMUWHOKHCIIOTHAS MOCIIEIOBATEIBHOCTh TpeThel nonunentuaHoi nenmu BSAB A npencraBnseT co6oit mo-
CJIeZIOBATENILHOCT, MpuBeacHHYIO0 HInke (SEQ ID NO: 288):

GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV

QVOLVQSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLMISRTP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLY

VKKPGASVKV
ADDFEGREVE
GOGTTVTVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLTC
SRLTVDKSRW

SCKASGYTEFET
SMDTSASTAY
ASTKGPSVEP
HTFPAVLOSS
KSCRKTHTCP
HEDPEVKENW
EYKCKVSNKA
LVKGEFYPSDI
QQGNVESCSV

NYGMNWVRQA
LQISSLKAED
LAPSSKSTSG
GLYSLSSVVT
RCPAPEAAGG
YVDGVEVHNA
LPAPTEKTTS
AVEWESNGQP
MHEALHNHYT

PGQGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPG

UetBepras nonunentuaHas uenb BSAB A coaepxut B HanpaBieHu oT N-koHIa Kk C-koHIy: N-KOHeI;
noMeH VL MOHOKJIOHAJIBHOTO aHTHTENa, CrocoOHOTO CBA3BIBAThCSA ¢ LAG-3 (VLpags VL4 MAT k hLAG-3 1)
(SEQ ID NO: 54); nomen CL kanma-uenu (SEQ ID NO: 8) u C-xorern.

AMWHOKHCIIOTHAS TIOCTIEI0OBATEIFHOCTh YeTBEPTON mosmrentuaHoi end BSAB A mpencrasiser coboit
MOCIIeI0BaTEIHHOCTD, TiprBeneHHYI0 Hibke (SEQ ID NO: 289):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW
RLIYLVSELD

YTFGGGTKVE
VOWKVDNALQ
VTHQGLSSPV

IX. Dranonnslie aHTHUTENA.

A. Dranonnsle antuTena k PD-1 uenoseka.

Jlyist TOro 4TOOBI OLICHUTH M ONHMCATh HOBBIE MOJIEKYJIBI, cBsA3bIBatome PD-1 yenoBeka, corimacHo HAacTOs-
IIeMy M300pETEHHIO, ICIOIb30BaIH CIICAYIOIIIE dTAJOHHBIE aHTUTENA: HUBOJIOMA0 (TaKke u3BecTHOE Kak SC4,
BMS-936558, ONO-4538, MDX-1106 u BeIyIIIeHHOE HA PBIHOK o)1 HamMeHoBaHueM OPDIVO™ komnanuen
Bristol-Myers Squibb), antureno IgG4 genoseka, o0o3HaueHHOE B HacTosmeM AokymeHte kak "MAT k PD-1
A", m memOponu3ymab (paHee U3BECTHOE KaK JJaMOpoan3ymab, Takxke uzBectHoe kak MK-3475, SCH-900475, u
BBITyIIIEHHOE Ha phIHOK 1o/ HanmeHoBanueM KEYTRUDA™ komnanueir Merck) ryMaHH3MpOBaHHOE aHTHUTEIIO

I1gG4, ob6o3HaueHHOE B HacTosmeM gokymeHTe kak "MAT k PD-1B".
1. HuBomroma6 ("MAT k PD-1 A").

LLOKPGQPPE
SGVPDREFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP

LNNFYPREAK
YEKHKVYACE

IKRTVAAPSV FIFPPSDEQL KSGTASVVCL
SGNSQESVTE QDSKDSTYSL SSTLTLSKAD

TKSENRGEC
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AMUWHOKHCIIOTHAS MTOCIIEIOBATEIBHOCTE BaprabenpHoro noMeHa Tsoxenor e MAT k PD-1 A comepxut
AMHMHOKHCIIOTHYIO TIOCJIeIOBaTeNbHOCTh, npuBeaeHHyo Hke (SEQ ID NO: 64) (ocratrku CDRy BbIneneHsl
MO TICPKUBAHUEM ):

QVQLVESGGG VVQPGRSLRL DCKASGITFS NSGMHWVRQA PGKGLEWVAV

IWYDGSKRYY ADSVKGREFTI SRDNSKNTLFE LOMNSLRAED TAVYYCATND

DYWGQGTLVT VSS

AMUWHOKHCIIOTHAS MOCJIEIOBATEILHOCTE BapruabeapHOTro nqoMeHa Jerkoil nemu MAT k PD-1 A coxmepxut
AMHMHOKHCIIOTHYIO TIOCIIeIoBaTeNIbHOCTh, npuBeaeHHyo Hmke (SEQ ID NO: 65) (ocratku CDR| BbIgenens
MOAYEPKUBAHUEM):

EIVLTQSPAT LSLSPGERAT LSCRASQSVS SYLAWYQQKP GQAPRLLIYD
ASNRATGIPA RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SSNWPRTFGQ
GTKVEIK

2. Ilem6pomzymad ("MAT k PD-1 B").

AMUWHOKHCIIOTHAS MTOCIIEIOBATEIBHOCTE BapuabenpHoro qoMeHa Tsokenoi nenu MAT k PD-1 B comepxut
AMHMHOKHCIIOTHYIO TIOCIIeIOBaTeNbHOCTh, npuBeaeHHyo Hke (SEQ ID NO: 66) (ocratku CDRy BbIneneHsl
MOAYEPKUBAHUEM):

QVOLVQSGVE VKKPGASVKV SCKASGYTFT NYYMYWVROA PGQGLEWMGG

INPSNGGTNF NEKFKNRVTL TTDSSTTTAY MELKSLQFDD TAVYYCARRD

YRFDMGFDYW GQGTTVTIVSS

AMHHOKHCIIOTHAS TIOCTIeI0BAaTEIPHOCTh BapuabenbHOTro JoMeHa jerkoi nemn MAT k PD-1 B conmepxut
aMUHOKHUCIIOTHYIO TIOCJIEeIOBATENbHOCTh, TpuBeneHHy0 Hike (SEQ ID NO: 67) (octatkm CDR; BbIIEICHBI
MOTYCPKUBAHHUEM )

EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QQKPGQAPRL

LIYLASYLES GVPARFSGSG SGTDFTLTIS SLEPEDFAVY YCQHSRDLPL

TFGGGTKVEIK

X. CrtocoOBI OTydeHUsI.

[Momuaykneotna k PD-1 demoBeka m Ipyrue aroHUCTHI, aHTAarOHUCTBHI U MOAYIATOpPHI PD-1 MoryT OBITH
CO3/IaHbI M3 TOJUHYKJICOTHIOB W/WJH TocienoBaTesibHocTei antutenr k PD-1 1-15 ¢ momoripio crioco6oB, u3-
BECTHBIX B JaHHOW 00JAaCTH TEXHUKH, HAIPUMEP, CHHTETHUECKUX WM PEKOMOWHAHTHBIX CHoco00B. OnuH u3
CHI0co0OB TMONTyYeHHS YKa3aHHBIX METTHAHBIX aTOHNCTOB, AHTaTOHUCTOB W MOJYJISITOPOB BKIIOYACT XUMUIECKHUN
CUHTE3 MOJUICNTHAA C MOCICIYIoNEeH 00pab0oTKON B YCIOBHAX OKHCICHUS, MOAXOSAIINAX JUIs TTOJYYCHHS Ha-
TUBHOU KOH(OpMAIUH, T.C. MPABIIBHBIX TUCYIb(QUIHBIX CBS3CH. YKa3aHHBIH CIIOCOO MOXKHO OCYIICCTBIIATH C
UCIIOJI30BAHUEM METOJIOJIOTHIA, XOPOIIO W3BECTHBIX CIICIUANNCTAM B JAHHON OOJIACTH TEXHHKH (CM., HAIIPH-
mep, Kelley, R. F. et al. (1990) In: Genetic Engineering Principles and Methods, Setlow, J.K. Ed., Plenum Press,
N.Y., vol. 12, pp 1-19; Stewart, J.M. et al. (1984) Solid Phase Peptide Synthesis, Pierce Chemical Co., Rockford,
IL; cm. takke marentsl CHIA Ne 4105603; 3972859; 3842067; u 3862925). IlonumenTuap! COrIacCHO HACTOS-
IeMy H300pETeHUIO0 MOTYT OBITh JIETKO IIOJIyYEHBI C HCIIOJIB30BAaHHEM TBEpAO(DA3HOTO MENTHIHOTO CHHTE3a
(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 Acids", Proc. Natl. Acad. Sci. (U.S.A.) 82(15):5131-5135; Gane-
san, A. (2006) "Solid-Phase Synthesis In The Twenty-First Century", Mini Rev. Med. Chem. 6(1):3-10).

CornacHo JApyroMy BapHaHTy PEaTU3alldd MOJHOCTHIO YCIOBCYECKUE aHTHUTEINA, COJCPIKALINE OIHMH WM
6onee CDR u3 MAT x 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 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10 x PD-1,MAT 11 x PD-1, MAT 12 k PD-1,MAT 13 k
PD-1, MAT 14 x PD-1 unmu MAT 15 k PD-1, unu tex, koropsle kouHkypupytoT ¢ 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 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 x PD-1, MAT 14 x PD-1 wiu MAT 15 k
PD-1 3a csaspiBanue ¢ PD-1 denoBeka miu €ro pacTBOPUMOI (hOpMOH, MOKHO TIOJIYUIHUTh ¢ TIOMOIIIBIO KOMMeEp-
YEeCKH JOCTYIHBIX JMHUHA MBIIIEH, KOTOpble OBUTH MOTU(GHUIMPOBAHBI IS KCIIPECCHU CIEIM(PUIHBIX OEIKOB
MMMYHOTJIOOYJTMHOB YejoBeKa. TpaHCTeHHBIE JKUBOTHBIC, KOTOPBIE TpeAHA3HAYCHBI IS TIOIydeHHs Oojee ke-
JATeIBHOTO (HAIlpUMeEp, TTOJTHOCTHIO YEIOBEUSCKUX aHTUTEN) WK 0ojee YCTOHYNBOr0O MMMYHHOTO OTBETA, TaK-
’K€ MOTYT OBITh MCIIOJIB30BAHBI VIS MOJTyYeHH TyMaHH3UPOBAaHHBIX aHTUTE WM aHTHUTEN YeloBeKa. [Ipumepsr
noaxoxasimer texHonoruu BrioyatloT XENOMOUSE™ (Abgenix, Inc., ®pumonr, Kamnpopuns, CIIA), Hu-
MAb-Mouse™ u TC MOUSE™ (00e Texnonoruu ot Medarex, Inc., [Ipuncron, Hero-Ixepcu, CIIA).

B npyrom BapmaHTe aHTHUTENAa MOTYT OBITH TIOIYYE€HBI PEKOMOMHAHTHBIMH CITOCOOAMH M SKCIPECCHPOBAHBI
C UCTIONB30BaHUEM JIFOOOTO CII0c00a, U3BECTHOTO B JAHHOM 00J1aCTH TEXHUKHU. AHTUTENIA MOTYT OBITh ITOTY9ICHBI
PEKOMOMHAHTHBIM CIIOCOOOM, ITyTEM CHaYajia BBIICICHUS aHTHUTE, MOJYYCHHBIX OT KHBOTHBIX-XO035EB, IIOJIyYe-
HUS TIOCIICIOBATEIBHOCTH T€HA M 3aTEM HCIOJIh30BAHUS IOCIICAOBATCIFHOCTH TeHA ISl PCKOMOMHAHTHOMN JKC-
Ipeccuy aHTHTeNa B KJIeTKax-xo3seBax (Hampumep, kietkax auHun CHO). Ipyroit croco0, KOTOPbIH MOXKHO
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NPUMEHSTD, IPEJICTABIAET COOO0M IKCIIPECCHIO MOCIIEA0BATEIFHOCTH aHTUTENA B PaCTEHHSIX (HarpuMmep, Tabake)
WM TPAHCT€HHOM MOJIOKE. BBUIM pacKphITHI MOAXOIIINE CITIOCOOBI PEKOMOMHAHTHOW SKCIPECCHUH aHTHTEIN B
pacTeHHsIX WM MoJoke (cM., Hampumep, Peeters et al. (2001) "Production Of Antibodies And Antibody Frag-
ments In Plants", Vaccine 19:2756; Lonberg, N. et 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 Recom-
binant Antibodies", J. Immunol Methods 231:147-157). I[Tonxoasmmue criocoObl OTYyYEHHUS IPOU3BOIHBIX aHTH-
TeJ, HAPUMEp, TYMaHU3UPOBAHHBIX, OAHOICTIOYEYHBIX U T. 1, U3BECTHHI B JaHHOW 00J1aCTH TEXHUKH. B npyrom
BapHaHTE aHTHUTEJIAa MOTYT OBITh MOJTYYCHBl PEKOMOWHAHTHBIMU CITIOCOOAMHU C TIOMOIIBIO TEXHOJOTHH (haroBoro
muctiest (cM., Hanpumep, nateHTsl CLIA Ne 5565332, 5580717, 5733743, 6265150 u Winter, G. et al. (1994)
"Making Antibodies By Phage Display Technology", Annu. Rev. Immunol. 12.433-455).

AnTHTENna WM OEJIOK, MPENCTaBIAIONN HHTEPEC, MOTYT OBITh MOJBEPTHYTH CEKBEHUPOBAHHIO C TIOMO-
MIBI0 PaCIIEIyIeHns] 0 DMaHy, KOTOPOE XOPOIIO M3BECTHO CIICIMAINCTaM B JaHHOH 00JacTH TeXHUKH. MH-
(dhopmarus o menTuae, MOTYyYCHHAS HA OCHOBAHHHU JTaHHBIX MACC-CIICKTPOMETPHHU WK PACIICIUICHUS 110 DIMaHy,
MOXeET OBITh UCIIOJIB30BaHa JUIsl pa3pabOTKU 30HIOB WM MPaiiMepoB, KOTOPBIC UCTIONB3YIOT IS KIIOHUPOBAHHS
OemKa, MPeICTaBIAIONIEr0 HHTEPEC.

ATNbTEpHATUBHBIA CIIOCO0 KIIOHUPOBAHUS OEIKa, IMPEACTaBIAIONIETO HHTEPEC, IPEICTABISIET cO00H "MTaHo-
pamupoBaHue" ¢ HUCHOJBb30BaHMEM OYHIIeHHOTO PD-1 mmm ero gacreil Ais KIETOK, IKCIPECCUPYIOUTNX Tpen-
CTaBJISIONIEEe MHTEPEC aHTUTENO WITH O€JIOK, KOTOphIH coaepxut oaud win 6oiee CDR u3 MAT k PD-1 1, MAT
2 k PD-1, MAT 3 x PD-1, MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 8  PD-1,
MAT 9 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 x PD-1 umm
MAT 15 k PD-1, unu anturena, koropoe koHkypupyer ¢ MAT k PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT
4 k PD-1, MAT 5 k PD-1, MAT 6 k 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 3a cBsi3eiBanue ¢ PD-
1 yenoseka. [Ipoueaypa "nmanopamupoBaHus" MOXeET OBITH IPOBEIEHA ITyTeM Moy4eHust ounbmmorexu k/JJHK u3
TKaHell WK KJIETOK, KOTopsle dKkcipeccupyroT PD-1, runepakcnpeccun k/IHK Bo BTOpoM Tume kneTok u CKpH-
HHUHTa TpaHC(EUNPOBaHHBIX KJIETOK BTOPOTO THMA JJIS OLEHKH crienupuIHoro cBa3bBanus ¢ PD-1 B mpucyrct-
Bun nin B otcyrctBue 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
kK 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 k PD-1,
MAT 13 k PD-1, MAT 14 x PD-1 wimm MAT 15 k PD-1. ITonpoGHble onmucanusi crioco00B, UCTIONb3YEMBIX B
KJIOHUPOBAHUN T€HOB MJICKOIHTAIONINX, KOTUPYIOMINX OCNKH KJIETOYHON MOBEPXHOCTH, ITyTeM ''TaHOpaMHPO-
BaHUA", MOXKHO HAWTH B TaHHOM 00acTn TeXHUKH (CM., Harpumep, Aruffo, A. et al. (1987) "Molecular Cloning
Of A CD28 cDNA By A High-Efficiency COS Cell Expression System", 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 Devel-
opment: Epithelial Glycoprotein Is Involved In Normal Epithelial Differentiation", Endocrinol. 140:5841-5854).

Bekropsl, coneprkamye NpeACTaBisIONINe HHTEPEC MOIMHYKICOTHIBI, MOTYT OBITh BBEIEHBI B KIIECTKY-
XO35MHa JIIOOBIM U3 psijia TOAXOSIINX CIIOCO00B, BKIIIOYAsk HJIEKTPOIOPAIHIO, TPAHCHEKINIO C UCTIONH30BAHHEM
XJIOpUa KaJbllus, Xjopuna pyounus, Gocdara kanpeuus, DEAE-nexcTpana wiu Ipyrux BemiecTs; OomOapiu-
POBKY MHKpPOYACTHIIAMH; JHMODEKINIO; ¥ HHOHUIIMPOBaHUE (HATIPUMEp, €CITH BEKTOp NpECTaBiIsIeT co00i MH-
(heKIIMOHHBIN areHT, TaKOl KaK BUPYC KOPOBBEH OCIBI). BEIOOP BEKTOPOB MM MOMMHYKICOTHUIOB AJISI BBEIACHUS
4acTo OYJIET 3aBUCETh OT 0COOEHHOCTEH KIETKH-XO03siMHA. JIto0ast KIeTKa-X03s1H, CIIOCOOHAasT K THIIEPIKCITpeC-
cun rereponorugusix JTHK, MoxeT OBITH MCTIOTB30BaHa IS BBIACICHUS T€HOB, KOAUPYIOIINX aHTHUTEINO, TOJIH-
MEeNTH I WK OeNoK, MPeACTaBIAIoMmUN HHTepec. HeorpaHnumBaroniie mpUMepsl MOAXOIAIMINX KIETOK-XO035eB
MJICKOTIMTAIONIMX BKIIIOYAIOT, HO HE orpaHuuuBaiorcs umu, kietku jqunun COS, HeLa u CHO. Ilpennouru-
TENBHO KIIETKU-X03s5ieBa akcnpeccupytot kJIHK Ha ypoBHe mpumepHo B 5 pa3 Bblle, Oojiee MPEAIOYTUTEIHHO B
10 pa3 BeImIe, eme Oojee mpeAnodYTUTETbHO B 20 pa3 BhIIIE, YeM YPOBEHb COOTBETCTBYIOLIETO YHIOT€HHOTO aH-
THUTENA WK OeNKa, MPEeACTaBISIONIEro HHTEPEC, €M OH NPUCYTCTBYET, B KIeTKe-xo3anHe. CKPUHHUHT KIIETOK-
XO0351€B JUISL OTIPEIENICHNs CIIEU(MUIHOTO CBsI3bIBaHMs ¢ PD-1 oCyIIECTBISIOT C MOMONIBI0 HIMMYHOJIOTHUECKOTO
KOJIMYECTBEHHOT'O MCCIIEAOBAHUS WM (IIyOpecleHTHO-aKTHBHpOBaHHON copTipoBku Kietok (FACS). Knerka,
THIEPIKCIIPECCUPYIOIIAsi aHTUTEINIO WIH OEJIOK, IPEACTABIISIONINI HHTEPEC, MOKET OBITh HACHTU(HUIIMPOBAHA.

B o6nactp HacTosImero n300peTeHNs BKIIIOYCHBI TTONHUIIEITHIB, COACPIKAIIAE aMHHOKHUCIOTHYIO TTOCIIEO0-
BaTENFHOCTh AHTHUTEN COTIACHO HACTOSIIEMY H300peTeHunio. [TomumenTiapl corflacHO HACTOSIEMY H300peTe-
HHUIO MOTYT OBITH IOJyY€HBI CIIOCOOaMH, N3BECTHBIMH B TaHHOH 00yacTu TeXHUKH. [lomunentuas MoryT OBITH
TIOJY9IEHBI IIyTeM MPOTEOIUTHYECKOTO WM APYTOTo THIIA PACIIEIUICHHUS aHTHUTEl, PEKOMOMHAHTHBIMH CIIOc00a-
MU (T.. OAWHOYHBIC WM THOPUAHBIC TOJIHUIICNITH/BI), KaK ONMMCAHO BEIIIE, WIH C TTOMOIIBI0 XUMHYECKOTO CHH-
te3a. [ToaunenTtuas! aHTHUTEN, 0COOCHHO OOJIee KOPOTKHE HMONIUIENITHIBI, coJlepiKaline He OoJiee MPUOTHU3UTEIb-
HO 50 aMHHOKHCIIOT, OOBIYHO MOJIYYalOT ITyTEM XUMHUYECKOTo cuHTe3a. CIIocoObl XMMHUUECKOTO CHHTE3a U3BECT-
HBI B JAHHOM 00JIACTH TEXHUKU U SBJISIOTCA KOMMEPYECKH JOCTYMHBIMU. Hanmpumep, nomumnentun k PD-1 yemo-
BEKa MOXKET OBITh MOJIYUYCH C TIOMOIIBI0 aBTOMAaTHYECKOTO CHHTE3aTOpa MOJIMIIETITHIOB, HCIIONIB3Ys TBepAo(a3-
HBII c1I0C00.

B ob6nacte HacTosimiero u3ooperenus BKimodeHs! BapuanTsl anturesl 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 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 wimu MAT 15 x PD-1 u
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WX TIOJHIICOTHIHBIX (ParMEHTOB, KOTOpPHIC CBs3biBatoTCs ¢ PD-1, BKIfoYas (pyHKIHMOHATBHO SKBHUBAJICHTHEIC
AHTHTENA W TUOPUIHBIC TIONHIICITH B, KOTOPBIC HE OKA3hIBAIOT CYIICCTBCHHOTO BIIHSHUS Ha CBONCTBA yKa3aH-
HBIX MOJIEKYJI, @ TAK)Ke BapHaHTHI, KOTOPHIE NMEIOT MOBHIIICHHYIO TN MTOHKCHHYIO aKTUBHOCTh. Moauduka-
IIUS] TIOJTUIICTITH/IOB ABIISICTCA CTAaHIAPTHBIM CIIOCOOOM B TaHHOHM 00JIACTH TEXHWKH M HE HYXXIAeTCSA B MOIPOO-
HOM OIIMCAaHUHU B HACTOAILIEM HOKyMeHTe. IIpumMepbl MOIUUINPOBAHHBIX MOJIUIIEITHIOB BKIIOYAIOT ITOJIUTIICTI-
TH/IBI C KOHCEPBAaTUBHBIMHU 3aMEHAMH OCTAaTKOB aMHHOKHCIIOT, OAHOM MK OoJiee NEeNeIisIMA FITH JOOaBICHHS-
MH aMHHOKHCJIOT, KOTOPBIE HE OKAa3bIBAIOT 3HAYMUTEIHHOTO BPETHOTO BIMAHUSA Ha (PYHKIIMOHAIBHYIO aKTHB-
HOCTB, WJIM HCIIONB30BAHNE XUMHUYECKUX aHANOTOB. OCTaTKM aMHHOKHCIIOT, KOTOPBIE MOTYT OBITH KOHCEpBa-
TUBHO 3aMCIICHEI JIPYT IPYTrOM, BKIFOYAIOT, HO HE OTPAaHHYUBAIOTCS MMU: TIIHIUH/aIaHWH; CEPUH/TPCOHNH; Ba-
JIVH/M30JICHIIUH/ICHIIMH; ~ acTIaparuH/TIyTaMHH; aCIaparvHOBYIO KHCJIOTY/TIYyTAMHHOBYIO —KHUCIOTY; JTHU-
3WH/apTUHUH; ¥ (QeHWIATaHUH/THPO3HH. [1oAXOAAIHe MOMUIETITHABI TAKXKE BKIFOYAIOT TIIMKO3WIHNPOBAHHBIC H
HETJIMKO3WINPOBAHHBIC TIOJIHUIICHTH/IBI, & TAKXKE MOTUICTITUABI C JPYTUMH MMOCTTPAHCISIMOHHBIMU MO(HKa-
[USIMH, TAKUMH KaK, HAIPUMEP, TINKO3UINPOBAHKE PA3IMYHBIMH CaXapaMH, alleTHINPOBaHUE U (POCHOPHITHPO-
BaHUe. [IpenmoYTHTENEHO 3aMEHBI aMHHOKHUCIOT OyIyT KOHCCPBATHBHEIMH, T.C. 3aMCHECHHAs aMHHOKHCIIOTA
Oyzer o0namaTh XMMHYECKIMH CBOWCTBAMH, CXOZHBIMH C TAKOBBIMH HCXOJHOW aMUHOKHCIOTHL. [lomxonsmue
KOHCEPBATHBHBIC 3aMEHBI M3BECTHHI B JAHHOW 00JaCTH TEXHWKH, U TPHMEPH! ObUTH IpUBENeHH! BhImie. Momu-
(hUKaIF aMIHOKHUCIIOT MOTYT BapbHPOBATHCS OT W3MEHEHHS MU MOIU(HUKAIINHA OJHON WM O6ojiee aMHHOKHC-
JIOT IO TOJTHOM peopraHu3anuy 00JIaCTH, TAKOW Kak BapuabenbHBIN MoMeH. M3MeHeHus B BapraOenbHOM JIoMe-
HE MOTYT M3MEHATh ad(HUHHOCTD CBSA3BIBAHUS W/WIH crieu(PUIHOCTh. Jlpyrue crmocoOsl MoaH(HUKAIIIN BKITIO-
YaroT MCTOJIb30BaHUE METOIWNK COCIUHCHMS, N3BECTHBIX B JAHHOW OOJIACTH TEXHHUKH, BKIIFOYas, HO HE OTpaHU-
YUBAsCh UMM, ()CPMCHTATHBHBIC CITOCOOBI, OKHCIMTEIBHYIO 3aMEHY W XelaTupoBaHue. Moaudukanuu Moryt
OBITh UCIIOJIL30BaHbI, HAIPUMED, JJIS MPUKPCIUICHUS METOK 1T MMMYHOJIOTHYECKOTO KOJMYECTBECHHOTO HCCIIe-
JIOBAaHUs, TAKAX KaK NMPHUKPCIUICHUEC PAJUOAKTHBHBIX (PParMEHTOB I PaTHOUMMYHOJIOTHUYCCKOTO KOJIHUYECT-
BEHHOTO HccieIoBaHusA. MoIupUIMPOBaHHBIC TOMHUIICOTH/IBI TIOJIYYAI0T C HCIIOIB30BAHUEM TIPOLCAYD, TPAIH-
IIUOHHBIX B JAHHOW 00JIACTH TEXHUKH, H MOTYT OBITh MOJIBEPTHYTH CKPUHUHTY C HCIIOJIb30BAaHUEM CTaHIAPTHBIX
KOJIMYECTBEHHBIX MCCIICTOBAHNHN, N3BECTHBIX B TAHHOW 00J1aCTH TEXHUKH.

B ob6nacTh HacTOAIIETO H300PETEHNS BKIIOUEHBI THOPHIHBIC OCITKH, COIepIKAIINe OUH WU 0oJiee MOJIH-
nentuaoB Wik antuted 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 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10 x PD-1, MAT 11 x PD-1, MAT 12 x PD-1,
MAT 13 x PD-1, MAT 14 x PD-1 uimu MAT 15 k PD-1 cornmacHo HactosmeMy n3ooperennio. CoriacHoO OJTHO-
My BapHaHTy peaJIn3alliil COTJIACHO HACTOSIIEMY H300PETeHHUIO MPEII0KEH THOPHUIHBIN MONMUIIEITH, KOTOPBIN
COJICPKHUT JIETKYIO IIEITh, TSHKEIYIO LEIb WM 00¢ JISTKYI0 U TsDKenyro nernu. COoracHo APYroMy BapHaHTY pea-
JU3aIMKA HACTOSIIECTO HM300pPETCHUS THOPHUIHBIN MOJHUIICHITHI CONCPKUT TETEPOJOTHYHYH0 KOHCTAHTHYHO 00-
nmacte UMMyHODIOOyMHA. COMNIacCHO JPYroMy BapHaHTY pEaH3aliyd HACTOSINEr0 H300pETCHUS TUOPHIHBIN
TIOJIMIICTITH] COACPIKUT BaprUaOCIbHEIN JOMEH JICTKOH LIEMU W BapHaOeIbHBIN TOMEH TSDKEJIOW IENH aHTHTENa,
BBIpa0aTHIBAEMOT0 THOPHUIOMAMH, JCTIOHUPOBAHHBIMU B OOINEAOCTYIHBIX 0a3ax. J[JIs menel HaCTOSIIEro M30-
OpeTeHUs THOPUIHBINA OCIIOK aHTHUTEIA COACPIKUT OJUH WM OOJiee MOTUICTITUAHBIX TOMEHOB, KOTOPBIC CICIIH-
¢uanO cBs3bIBatOTCS ¢ PD-1, 1 Apyryro aMHHOKHCIIOTHYIO TIOCIIEAOBATEIFHOCTD, K KOTOPO OH HE MIPHUCOSTUHEH
B HAaTUBHOH MOJIEKyJe, HAlIPUMeEp, TeTEPOJIOTHIHYIO MOCTIEI0BATEIEHOCTS WIIH TOMOJIOTHYHYIO TIOCIEI0BATENb-
HOCTP W3 Ipyroi o0JIacTH.

XI. Ilpumenenue PD-1-cBA3BIBAIONTINX MOJIEKYJ COTJIACHO HACTOSIIIIEMY H300PETEHHUIO.

B ob6nacte HacToOSIIETO H300pETEHNS BKIIOUEHB!I KOMITO3UINH, BKITIOUas (hapMalleBTHYECKIEC KOMIIO3HIINH,
conepxanrie PD-1-CBsA3bIBarONINE MOJIEKYIIBI COTIIACHO HACTOSIIEMY H300pETeHHUIO (HammpuMep, anTutena Kk PD-
1, oucneruduyeckue nuarena Kk PD-1 u T.71.), MOJUICNTHABI, TOTYyYCHHBIC U3 YKA3aHHBIX MOJICKYJ, MOJUHYK-
JICOTHJIBI, COJCPKAIIHIE MOCICIOBATCIHPHOCTH, KOMUPYIOIINE YKa3aHHBIC MOJICKYJIBI WIIA TOJMHUIICHTHIBI, U JPY-
THE areHTHI, OMMCAHHBIC B HACTOAIICM JOKYMCHTE.

A. BapuaHTHI TepaneBTUYCCKOTO MPUMCHCHUS.

Kak oGcyxmamock Beimie, PD-1 wrpaer BaKHYIO pOJIb B OTPHUIATEIBHOW pEryisiuu npoiudepanuu,
¢dynkuy u romeocrtasza T-kineTok. Hekotopeie n3 PD-1-CBsA3bIBalOMX MOJIEKYJ COTJIACHO HACTOSIIEMY H300pe-
TEHUI0 00Jaal0T CIIOCOOHOCTRI0 HHTHONpPOBaTh GQyHKIMIO PD-1 u TeM cambiM oOpamaTth HHTHOMPOBaHUE MIM-
MYHHOH cucTembl, onocpenoBanHoe PD-1. B atoii cBsisu MAT k PD-1 1, MAT 3 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 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 k PD-1, ux rymanu3upoBaHHbIC MPOU3BOJHBIC U MOJIEKYJIBI, CO-
nepxamue ux PD-1-cBs3piBaromue ¢parMeHTsl (HanmpuMmep, Oucnernuduaeckre aHnTuTena, oucnenudraeckne
nuatena (Bkioyas, HO He orpannuuBasick 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.), 11 T€, KOTOpble KOHKYPUPYIOT 3a CBA3BIBAHUE C yKa3aHHBIMU
AHTHTEJIAMHU, MOTYT OBITh MCIOJB30BAHBI [T OJIOKHMPOBAHUS MHTHOMPOBAHWUS UMMYHHOW CHCTEMBI, OMOCPEIO-
BaHHOTO PD-1, 1 TeM caMbIM CIIOCOOCTBYIOT aKTHBAIIUH HMMYHHOM CUCTEMBL.

VYxazanusle oucnenudpuueckue PD-1-cBs3pIBaroNyie MOJIEKYIBI COTIACHO HACTOSIIEMY U300PETCHUIO, KO-
Tophle cBs3bIBatoTCA ¢ PD-1, u npyroit Monexysnoi, yqacTByomeil B peryiIsiiuu KOHTPOIbHON TOUKY UIMMYHHO-
TO OTBETa, KOTOpas MPUCYTCTBYET HA MOBEPXHOCTH KIeTKH (Hampumep, LAG-3), yCHIIMBaIOT IMMYHHYIO CHUCTE-
My, OJIOKHPYsI HHTUOMpPOBAaHNE NMMYHHOM CHCTEMBI, onocpenoBanHoe PD-1 u yka3aHHBIMH MOJIEKYJIaMH KOH-
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TPOJBHOW TOYKM UMMYHHOTO oTBeTa. COOTBETCTBEHHO, ykazaHHble PD-1-cBs3bIBaromIne MOJIEKYJbI COTJIACHO
HACTOSIIEMY U300pPETEHUIO MOYKHO MPUMEHSATH IS YCHICHHS UMMYHHOTO OTBETa (HAIpUMEp, OMOCPEIyeMOro
T-keTkaMu UMMYHHOTO OTBeTa) cyObekTa. B wacTHOCTH, yka3aHHbIe PD-1-cBs3bIBatome MOJEKYIIbI COTJIACHO
HACTOSIIEMY N300pPETEHUIO MOXKHO IIPUMCHATH JJIS JICUSHHUS JTIOOBIX 3a00JIEBAaHIH WM COCTOSIHUHN, CBSI3aHHBIX C
HE)XeJIaTeNbHO TOaBICHHON NMMYHHOW CHCTEMOH, BKIIIOUAs pak U 3a00JeBaHUsSA, KOTOPBIC CBS3AaHBI C MIPUCYT-
CTBHEM TIaTOTEHAa (HampuMmep, OakTepuaabHYyI0, TPUOKOBYIO, BUPYCHYIO MH(EKIINIO WM WHMEKIHMIO MPOCTEH-
VMM ).

Bugsl paka, KOTOpble MOXHO JIEYUTh C HCIOJIb30BaHWEM yKa3aHHbIX PD-1-cBs3bIBalOmMX MOJIEKYJ CO-
TJIACHO HACTOSIIEMY U300pETEHHIO, BKIIFOYAIOT BUIBI PaKa, XapaKTEePU3YIOMIUECS MPUCYTCTBUEM PAKOBOU KIIET-
KU, BEIOPAHHOW M3 TPYIIITBI, COCTOSIICH U3 KJICTKU: OMYXOJIH HAIAIOYeYHHKOB, accoruupoanHoro co CITN oM
paka, albBEONISIPHON CAPKOMBI MSTKHX TKaHEH, aCTPOIUTAPHONW OMYXOJIH, paka MOYECBOTO ITy3bIPs, paka KOCTEH,
paka roJIOBHOTO U CIUHHOI'O MO3ra, METaCTaTUUECKOW OMyXOJH TOJIOBHOTO MO3ra, paka MOJOYHOH KeJe3bl,
OITyXOJICH COHHO apTepuH, paka MICHKH MAaTKU, XOHAPOCAPKOMBI, XOPIOMEI, XpOMOGOOHOH KapIIUHOMBI KICTOK
MOYCK, CBETIOKJICTOYHON KapIMHOMBI, paKka TOJICTON KHUINKH, KOJOPEKTAIbHOTO paka, KOXKHOW J0OpoKayecT-
BEHHOW (HUOPO3HON THUCTHOLUTOMBI, JECMOILIACTHUECKOH MEIKOKPYTIOKIETOYHOW OITyXOJH, JTECHINMOMBI,
omyxonu HOwHTa, 3KCTpacKeNeTHOW MHKCOMIHOW XOHIPOCApKOMBI, HECOBEPIICHHOTO KOCTHOTO (HOporeHesa,
(hubpo3HOIT ANCIUTa3UK KOCTH, paka JKEITHOTO My3BIPS FIIH KEITIHOTO MPOTOKA, paka JKeJyIKa, FeCTaIliOHHOTO
TpodobacTHOTO 3a00IeBaHNSA, TePMUHOT€HHON OIYXOJIH, paka rOJOBH U IIEH, TeTaTOLEIUIIOISIPHON KapIIHHO-
MBI, OITyXOJIM OCTPOBKOBBIX KJIETOK, CapKOMBI Kamomrm, paka modek, JIeiKo3a, JUIIOMBI/Z0O0pOKadecTBEHHON
JIUTIOMATO3HON OMYXOJH, JIMTIOCAPKOMBI/3IOKAYEeCTBEHHON JIMIIOMATO3HOM OITyXOJH, paKka MeueHH, JUM(POMEI,
paka JEeTKuX, MEAYJLI00IaCTOMBI, METAHOMBI, MCHUHTHOMBI, MHOJKCCTBCHHOW YHIOKPUHHON HEOIUIA3UU, MHO-
JKECTBEHHOU MHEJIOMBI, MUEIIOUCIIIACTUYECKOTO CHHAPOMa, HEHPOOIaCTOMBI, HEHPOIHIOKPUHHBIX OITyXOJICH,
paka SMYHHUKOB, paKa MOKEIYIOYHOH Kene3bl, MaTMUIIPHON KapIIMHOMBI ITUTOBUIHOM JKEJIe3bl, OIyXOJIH Ia-
PAIIUTOBUIHOM KeJe3bl, MeIUATPHUCCKOTO paKa, OMyXOIH 000JI0YeK MepudepuIecKiuX HEPBOB, (PEOXPOMOIIH-
TOMBEI, OITyXOJIM THITO(H3a, paKa MPeICTaTeIbHOM Kee3bl, MOCTEPUATBHON yBeaTbHON MEIAaHOMBI, PEIKOTO T'e-
MaTOJIOTHYECKOTO PAaCCTPOHCTBA, METACTATHYECKOTO PaKa IOYEeK, PaOIOMTHON OITyXOJH, pabJoMHOCapKOMBL,
CapKOMBI, paka KOXKH, CAPKOMBI MSTKUX TKaHEH, IUIOCKOKIIETOYHOTO paka, paka >KeIyIKa, CHHOBHAIBHOU cap-
KOMBI, paka siIKa, KapIIHHOMBI THMYCa, TAMOMBI, METaCTaTHYECKOTO paka IIUTOBUIHOM JKeJIe3bl U paka MaTKH.

B gactHOCTH, ykazaHHBIe PD-1-CBsi3pIBatomye MOJIEKYJBI COTJIACHO HACTOSIIEMY H300PETEHHIO MOTYT
OBITh HCIIONB30BAHBI IS JICYEHHUSI KOJOPEKTAJIHHOTO paka, TeMaTOICIUTIONSAPHON KapIIMHOMEBI, TIIHOMBI, paka
MOYEK, paka MOJIOYHOM Kele3bl, MHOXKECTBEHHON MHEJIOMBI, paka MOYEBOTO IY3bIps, HEHPOOIACTOMBI, CapKo-
MBI, HEXO/DKKUHCKOW JTUM(OMBI, HEMEJIKOKJICTOYHOTO paKa JICTKHX, paKa SIMYHUKOB, pakKa MOJKEeITyJOYHOHN Ke-
JIe3BI ¥ paKa MPsIMOH KUIIKH.

Cpsi3aHHBIC C TIATOTCHAMH 3a00JIEBaHUS, KOTOPHIE MOXKHO JICUHTH C UCIIOJNB30BAaHHEM YKa3aHHBIX PD-1-
CBSI3BIBAIOIIUX MOJIEKYJ COTJIACHO HACTOSIIEMY HM300PETECHUIO, BKIIOYAIOT XPOHHUUYCCKUE BHUPYCHBIC, OAKTEpH-
aJNbHBIC, TPUOKOBEIC U Mapa3uTapHble HHGEKIUU. XpOHUYECKHe HH(OEKIUN, KOTOPBIE MOXHO JICUUTh C UCTIOIb-
30BaHHEeM PD-1-CBS3BIBAIOIIMX MOJEKYJ COTJIACHO HACTOSIIEMY M300pETEHHI0, BKIFOYAIOT BUPYC OMIITEHHA-
Bapp, Bupyc renatuta A (HAV); Bupyc rematura B (HBV); Bupyc remaruta C (HCV); Bupych reprieca (Ha-
npumep, HSV-1, HSV-2, HHV-6, CMV), Bupyc mmmyHonedunura denoeka (BUY), Bupyc BE3WKYISIPHOTO
cromaruta (VSV), nHpeKInu, BEI3BaHHBIC

Bacilli, Citrobacter, Cholera, Diphtheria, Enterobacter, Gonococci, Helicobacter
pylori, Klebsiella, Legionella, Meningococci, Mycobacterium, Pseudomonas, Pneumonococci,

OaKTepHsAMU PUKKETCHSIMH,

Salmonella, Serratia, Staphylococci, Streptococci, Tetanus,

Aspergillus (fumigatus, niger w 1. 1.), Blastomyces dermatitidis, Candida (albicans, krusei,
glabrata, tropicalis w 1. 1.), Cryptococcus neoformans, supamm poma Mucorales (mucor,
absidia, rhizopus), Sporothrix schenkii, Paracoccidioides brasiliensis, Coccidioides immitis,

Histoplasma capsulatum, Leptospirosis, Borrelia burgdorferi,
TeIIbMIHTHBIMU TIApa3UTaMu (aHKWIOCTOMAMH, JICHTOYHBIMHU YEePBSIMHE, TPEMATOJaMH, IUIOCKUMH YEPBIMH
(mampumep,
Giardia lambia, trichinella, Dientamoeba Fragilis, Trypanosoma brucei, Trypanosoma cruzi n
Leishmania donovani).
VYxa3zanusle PD-1-cBs3pIBaronye MOJIEKyIIbl COTJIACHO HACTOSIIEMY H300PETEHUI0 MOKHO KOMOMHUPOBATH
C IPYTMMH TPOTHBOPAKOBBIMH areéHTaMH, B YaCTHOCTH, MOJIEKYJIaMH, KOTOPBIE CIEUU(GHUYHO CBA3BIBAIOTCS C
PaKOBBIM aHTUT€HOM (HampuMep, aHTUTeNaMH, Auareramu). [IpoTHUBOpakoBble Mpenaparbl, KOTOPHIE MOXKHO
KOMOMHUPOBaTh ¢ PD-1-cBA3BIBaIOIINME MOJIEKYJIAMU COTJIACHO HACTOSIIEMY M300pETeHHUIO, BKIIOYAOT MOJIE-
KYJIBI, KOTOPBIE CIIENN(UYHO CBSI3BIBAIOTCS C €Ille OJAHUM PaKOBBIM aHTUTEHOM, BKIodas: 19.9, oOHapyKeHHbIH
IpU pake TOJCTOW KHUIIKH, B MyLMHAX TpH pake xenynaka; 4.2; A33 (aHTUreH KOJOPEKTaJbHOW KapIMHOMBI,
Almgqvist, Y. 2006, Nucl Med Biol. Nov; 33(8):991-998); ADAM-9 (my6mmkarus matenra CIIA 2006/0172350,
PCT nybmukarmus WO 06/084075); AH6, o6HapyxeHHbIi nipu pake skenynka,; ALCAM (PCT nyomukamus WO
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03/093443); APO-1 (310KauecTBEHHBIH aHTUTCH JIUM(OIUTOB YEJIOBEKa)
(Trauth et al. (1989) «Monoclonal

Antibody-Mediated Tumor Regression By Induction Of Apoptosis», Science 245:301-304); B1
(Egloff, AM. ef 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. ef al.
(2001) «B7-H3: A Costimulatory Molecule I'or T Cell Activation and IIFN-y Production», Nature
Immunol. 2:269-274; Sun, M. et al. (2002) «Characterization of Mouse and Human B7-H3
Genesy, J. Inmunol. 168:6294-6297), BAGE (Bodey, B. 2002 [xpert Opin Biol Ther. 2(6):577-
84); 6era-karenun (Prange W. et al. 2003 J Pathol. 201(2):250-9),
anTurensl rpynmsl kpou ALe’/Le’, oGHapykeHHble NpH aIeHOKAPIMHOME TOJCTOM KHIIKH, aHTHUICH
mamoomsl bepkurra-38.13, C14, oOHapy>KeHHBIH TP ajjeHOoKapunHoMe TojicToi kuiku; CA125 (anTureH xap-

IMMHOMBI HI/I‘IHI/IKOB)
(Bast, R.C. Jr. et 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
Determinants», Cancer Res. 51(2):468-475); kapOokcumantumazy M (myOsukarmsi mateHTta
CHIA 2006/0166291); CD5 (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 et al. (1994) «Depletion Of B Cells in
vivo By A Chimeric Mouse Human Monoclonal Antibody To CD20», Blood 83:435-445;
Thomas, D.A. ef 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. et 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 ef al. (1993) «Modeling And Dosimetry Of Monoclonal
Antibody M195 (Anti-CD33) In Acute Myelogenous Leukemiay, 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 CIITA Ne7148038; PCT nyOnukaius
WO 03/032814);, CD52 (Eketorp, S.S. ef al. (2014) «Alemtuzumab (Anti-CD52 Monoclonal
Antibody) As Single-Agent Therapy In Patients With Relapsed/Refractory Chronic Lymphocytic
Leukaemia (CLL)-A Single Region Ixperience 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 Leukemicay», Curr. Opin. Oncol. 25(6):701-706), CD56 (Bataille, R. 2006
Haematologica 91(9):1234-40); CD79a/CD79% (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. et al. (2008)
«Interferon-A Enhances CD317 Expression And The Antitumor Activity Of Anti-CD317
Monoclonal Antibody In Renal Cell Carcinoma Xenograft Models», Cancer Science
99(12):2461-2466; Wang, W. et 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. et 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 Lvasion 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 (KapIMHOAIMOPHOHANILHBIA aHTUTCH;
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Foon et al. (1995) «Immune Response To The
Carcinoembryonic Antigen In Patients Treated With An Anti-ldiotype Antibody Vacciney, J.
Clin. Invest. 96(1):334-42); Mathelin, C. 2006 Gynecol Obstet Fertil. 34(7-8).638-46; Tellez-
Avila, F.I et al. 2005 Rev Invest Clin. 57(6):814-9); CEACAM9/CEACAMG (Zheng, C. et al.
(2011) «A4 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) «Liffect Of Monoclonal Antibody 17-14 And GM-CSI In
Patients With Advanced Colorectal Carcinoma - Long-Lasting, Complete Remissions Can Be

Inducedy, Int. J. Cancer 53:751-758),

CO-43 (aHTHTEH TPYIIBI KPOBU Le"); CO-514 (auTuren rpynnsl kpou Le®), 0GHapyKEeHHBIH TIpU aleHO-
kapuuaome; CTA-1; CTLA-4 (Peggs, K.S. et al., 2006 Curr Opin Immunol. 18(2):206-13); uutokeparun 8 (PCT
nyomukanus WO 03/024191); D1.1; D56-22; DRS

(Abdulghani, J. er al. (2010) «TRAIL Receptor Signaling And
Therapeuticsy, 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) «Zargeting
TRAIL Agonistic Receptors for Cancer Therapy», Clin, Cancer 13(8):2313-2317; Chaudhari,
BR. et al. (2006) «Following the TRAIL to Apoptosisy, Inmunologic Res. 35(3):249-262),

psan E; (rpynma xpoBu B), oOHapykeHHBIN TpH pake Mo pkeyao9Hol kene3sl; EGFR (penentop smumep-
MaibpHOTO (hakTopa pocrta, Adenis, A. et al., 2003 Bull Cancer. 90 Spec No:S228-32); adpun (1, B 4aCTHOCTH,
EphA2 (matent CIIA 7569672, PCT nyonukamus WO 06/084226), Erb

(ErbB1, ErbB3, ErbB4, Zhou, H. ef al. 2002 Oncogene 21(57):8732-8740; Rimon, E. ef al. 2004
Int J Oncol. 24(5):1325-1338), GAGE (GAGE-1; GAGE-2; Akcakanat, A. et 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); raurnuosun GD2 (Gpz; Saleh er al. (1993) «Generation Of A
Human Anti-Idiotypic Antibody That Mimics The GD2 Antigen», J.Immunol., 151, 3390-3398);
raurnuozg GD3 (Gps; Shitara ef al. (1993) «A Mouse/Human Chimeric Anti-(Ganglioside GD3)
Antibody With Enhanced Antitumor Activitiesy, Cancer Immunol. Immunother. 36:373-380);
raurmosun GM2 (Gwe; Livingston ef al. (1994) «Improved Survival In Stage 11l Melanoma
Patients With GM2 Antibodies: A Randomized Trial Of Adjuvant Vaccination With GM2
Ganglioside», J. Clin. Oncol. 12:1036-1044); ranrmuosua GM3 (Gms; Hoon et al. (1993)
«Molecular Cloning Of A Human Monoclonal Antibody Reactive 1o Ganglioside GM3 Antigen
On Human Cancersy, Cancer Res. 53:5244-5250); GICA 19-9 (Herlyn er al (1982)
«Monoclonal Antibody Detection Of A Circulating Tumor-Associated Antigen. I. Presence Of
Antigen In Sera Of Patients With Colorectal, Gastric, And Pancreatic Carcinoma, J. Clin.

Immunol. 2:135-140); gpl00 (Lotem, M. et al. 2006 J Immunother. 29(6):616-27);,

Gp37 (T-kneTo4yHbIN aHTUTEH JIEHKO3a YEIOBEKa,

Bhattacharya-Chatterjee er 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
(auturen menaHoMmsl, Vijayasardahl ef al. (1990) «The Melanoma Antigen Gp75 Is The Human
Homologue Of The Mouse B (Brown) Locus Gene Producty, J. Exp. Med. 171(4):1375-1380);
gpA33 (Heath, J K. ef 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 Postiranslational Modifications Of
Human A33 Antigen, A Novel Palmitoylated Surface Glycoprotein Of Human Gastrointestinal
Epithelium», Biochem. Biophys. Res. Commun. 236(3):682-686, Wong, N.A. ef al. (2006)
«lpCAM and gpA33 Are Markers Of Barrett's Metaplasiay, J. Clin. Pathol. 59(3):260-263);

antires HER2 (HER2/neu, p185"%%; Kumar, Pal S et al., 2006 Semin Oncol. 33(4):386-91); HMFG (an-

THUT'CH

mIOOYyIBl  MOJIOYHOTO  JkMpa  denmoBeka, WO1995015171); mammumomaBupyc-E6

YCJIOBC-

ka/mammiomaBupyc-E7 denoseka (DiMaio, D. et al., 2006 Adv Virus Res. 66:125-59; HMW-MAA (BbICOKO-
MOJICKYJISIPHBIN aHTUT€H METaHOMBI,
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Natali er 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 Llicited With Syngeneic Anti-High-
Molecular-Weight-Melanoma-Associated Antigen Monoclonal Antibodies», J. Clin. Invest.
86:2136-2144); anturen 1 (nuddepenunporounsiit anturen, Feizi (1985) «Demonstration By
Monoclonal Antibodies That Carbohydrate Structures Of Glycoproteins And Glycolipids Are
Onco-Developmental Antigens», Nature 314:53-57); IL13Ro2 (PCT nyGmuxauus WO
2008/146911; Brown, C.E. et al. (2013) «Glioma IL13Ra2 Is Associated With Mesenchymal
Signature Gene Expression And Poor Patient Prognosis», PLoS One. 18;8(10).e77769,
Barderas, R. et al. (2012) «High Expression Of IL-13 Receptor A2 In Colorectal Cancer Is
Associated With Invasion, Liver Metastasis, And Poor Prognosis», Cancer Res. 72(11):2780-
2790; Kasaian, M.T. et al. (2011) «IL-13 Antibodies Influence IL-13 Clearance In Humans By
Modulating Scavenger Activity Of 1L-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. et al.
(2009) «A4 novel role of interleukin-13 receptor alpha?2 in pancreatic cancer invasion and
metastasis», Cancer Res. 69(22):8678-8685);,

naTerpud B6 (PCT nmybmukarst WO 03/087340); JAM-3 (PCT my6nukarmus WO 06/084078); KID3 (PCT
nyomukanus WO 05/028498); KID31 (PCT nybnuxamus WO 06/076584); oOumii antureH kaprumaomsl KS 1/4
Hellstrom et al. (1986) "Monoclonal Mouse Antibodies Raised Against Human Lung Carcinoma", Cancer Res.
46:3917-3923); LEA; LUCA-2 (mybmukanmm mnatentoB CIIIA 2006/0172349; PCT mnyomukamus 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. et al., 2005 Curr Oncol Rep. 7(5):377-82; me3orenun (Chang K, and Pas-
tan 1. 1996 "Molecular cloning of mesothelin, a differentiation antigen present on mesothelium, mesotheliomas,
and ovarian cancers", 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-
arneTuimmoko3amMmuHmITpancdepaszy (Dennis, J.W. 1999 Biochim Biophys Acta. 6;1473(1):21-34); Heornmmko-
npotenH; NS-10, o6HapyxeHHbIH Tipu ageHokapruHoMax; OFA-1; OFA-2; oakoctatuH M (perentop oHKOCTa-
trHa Oeta, mareHt CIIIA Ne 7572896, PCT ny6mukamus WO 06/084092); p15 (Gil, J. et al., 2006 Nat Rev Mol
Cell Biol. 7(9):667-77); p97 (accounupoBaHHBIN ¢ MenaHoMou antureH; 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 (nmonumop¢Hslil snurennansHbiii MyuH, Hilkens et al. (1992) "Cell Membrane-
Associated Mucins And Their Adhesion-Modulating Property”, Trends in Biochem. Sci. 17:359-363); PEMA
(anTHTeH MONIMMOpGHOTO SnHTENnansHoro Mynuna); PIPA (matent CIIA Ne 7405061, PCT nyGmukammus WO
04/043239); PSA (anTureH mpencrarenbHoi xkene3sl, Henttu et al. (1989) "cDNA Coding For The Entire Hu-
man Prostate Specific Antigen Shows High Homologies To The Human Tissue Kallikrein Genes", Biochem.
Biophys. Res. Comm. 10(2):903-910; Israeli et al. (1993) "Molecular Cloning Of A Complementary DNA En-
coding A Prostate-Specific Membrane Antigen", Cancer Res. 53:227-230; Cracco, C.M. et al., 2005 Minerva
Urol Nefrol. 57(4):301-11); PSMA (cnemuduaHbIil A mpocTaThl MeMOpaHHbIH aHTHreH, Ragupathi, G. 2005
Cancer Treat Res. 123:157-180); mpocratudeckast kucias gocdarasa (Tailor et al. (1990) "Nucleotide Sequence
Of Human Prostatic Acid Phosphatase Determined From A Full-Length ¢cDNA Clone", Nucl. Acids Res.
18(16):4928); Ry4, oOHapyxeHubIi pu Menanome; ROR1 (marent CIHA Ne 5843749); counrommnuast; SSEA-
1; SSEA-3; SSEA-4; sTn (Holmberg, L.A. 2001 Expert Opin Biol Ther. 1(5):881-91); T-knerouHslii peuentop,
HOTy4eHHBIH U3 KoxkHOH T-knerouHoit mumdomst (cMm. Edelson (1998) "Cutaneous T-Cell Lymphoma: A Model
For Selective Immunotherapy", Cancer J Sci Am. 4:62-71); T5A7, oOHapy>XeHHBII B MHEJIOUIHBIX KIICTKAX;
TAG-72 (Yokota et al. (1992) "Rapid Tumor Penetration Of A Single-Chain Fv And Comparison With Other
Immunoglobulin Forms", Cancer Res. 52:3402-3408); TL5 (rpynmna xposu A); peuentop TNF (penentop TNF-
a, peuentop TNF-B; penenirop TNF-y (van Horssen, R. et al., 2006 Oncologist. 11(4):397-408; Gardnerova, M.
et al.,, 2000 Curr Drug Targets. 1(4):327-64); TRA-1-85 (rpynma kposu H), penientop Tpancheppuna (maTeHt
CIIIA Ne 7572895, PCT mybnukarmus WO 05/121179), 5T4 (TPBG, rmukonpotenn Tpodobdiacta; Boghaert,
E.R. et al. (2008) "The Oncofetal Protein, 5T4, Is A Suitable Target For Antibody-Guided Anti-Cancer Chemo-
therapy With Calicheamicin", Int. J. Oncol. 32(1):221-234; Eisen, T. et al. (2014) "Naptumomab Estafenatox:
Targeted Immunotherapy with a Novel Immunotoxin", Curr. Oncol. Rep. 16:370, p. 1-6); TSTA (omyxonecrie-
IUGUIHBIA TPAHCIUIAHTAIIMOHHBIM aHTWUTEH), HAIpUMEp, BUPYCHO-MHIYLIUPOBAHHBIC OITYXOJICBBIE AHTUTEHBI,
Bkiroyast T-anturen JHK-conepskammx omyxoJieBbIX BHPYcoB M aHTUTeHb! 00onoukn PHK-conepkamux omy-
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XOJIEBBIX BHPYCOB, OHKO(ETaJIbHBIH aHTUreH-alb(a-peronporenH, Takod kak CEA toncroii kumiku, onkode-
TaJIbHBIA aHTUTE€H OIyXOJU MOYEBOTO Iy3BIPs
(Hellstrom et al. (1985) «Monoclonal Antibodies 1o Cell Surface

Antigens Shared By Chemically Induced Mouse Bladder Carcinomasy», Cancer. Res. 45:2210-
2188), VEGF (Pietrantonio, F. et al. (2015) «Bevacizumab-Based Neoadjuvant Chemotherapy
For Colorectal Cancer Liver Metastases: Pitfalls And Helpful Tricks In A Review Ior
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, K.M. (2015)
«Bevacizumab And Glioblastoma: Scientific Review, Newly Reported Updates, And Ongoing
Controversies», 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 Cancery, Tumour Biol. 36(3):1323-1327; Di Bartolomeo, M. ef al. (2015)
«Bevacizumab treatment in the elderly patient with metastatic colorectal cancer», Clin. Interv.
Aging 10:127-133),
penienitop VEGF (O'Dwyer. P.J. 2006 Oncologist. 11(9):992-998); VEPS; VEP9; VIM-D5; u ranrten Y,
Ley, 06Hapy)l(eHHBIﬁ B KJICTKax 3M6pHOHaHBHOﬁ KapIMHOMBI. CornacHo HCKOTOPBIM BapHaHTaM peCalInu3aliun
HACTOAIIETO M300peTeHHs ykazaHHble PD-1-CBS3bIBAIONINE MOJEKYJBI COTIACHO HACTOAMIEMY H300pETEHHIO
WCTIONB3YIOT B KOMOWHAIIMMA C OJHOW HMIM Oojiee MOJIEKYJIaMH, KOTOpPBIE CHEIU(PUIHO CBS3BIBAOTCS ¢ 5T4,

B7H3, CD19, CD20, CD51, CD123, DRS, EGFR, EpCam, GD2, gpA33, HER2, ROR-1, TAG-72, antuTenom k
VEGF-A w/umun VEGFR2.
Vka3aHHEIC PD-I-CBﬂSLIBaIOHH/Ie MOJICKYJIbI COTJIACHO HACTOALICMY I/I306peTeHI/IK) MOJXHO KOM6I/IHI/Ip0BaTI>

C UMMYHOI'CHHBIM ar¢HTOM, TaKMUM KaK OITYXOJICBas BAaKIIWHA. HOHXOHHHII/IC BaKIIUHbI MOTYT COACPIKATh OYH-
HICHHBIC OITYXOJICBBIC aHTUT'CHBI (BK.]'IIO'-Iaﬂ peKOM6I/IHaHTHLIe 6CHKI/I, NnenTruabl U MOJICKYJIbI yl"J'IeBOZ[OB), ayTo-
JIOTUYHBIC UJIK aJUIOTCHHBIC OITYXOJICBBIC KJICTKH. BE110 omrcano HeCKOIbKO CTpaTerHﬁ, Kacaromunxcsd OIyxoJie-
BBIX BAKIITUH

(cMm., Hanpumep, Palena, C., et al., (2006) «Cancer vaccines: preclinical studies and novel

strategies», Adv. Cancer Res. 95, 115-145; Mellman, I, 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 peptides», Oncol. Rep. 20,
245-252; Disis, M. L. et al. (2002) «Generation of T-cell immunity to the HER-2/neu protein
after active immunization with HER-2/neu peptide-based vaccinesy, J. Clin. Oncol. 20, 2624—
2632; Vermeij, R. et al. (2012) «Potentiation of a p53-SLP vaccine by cyclophosphamide in
ovarian cancer: a single-arm phase Il study.» Int. J. Cancer 131, E670-E680).
VYkazanasie PD-1-cBs3bIBaromme MOJIEKYJIIbI COTJIACHO HACTOSIIEMY H300pEeTEHHIO0 MOXHO KOMOMHHPOBATh
C XUMHOTCPANICBTUYCCKUMU CXEMaAMU. B stux ClIydasaXx CymECTBYECT BO3MOKHOCTb CHMXXCHHA O3kl BBOAUMOTO
XUMHOTepaneBTHIeckoro peareHra (Mokyr et al. (1998) Cancer Research 58: 5301-5304).
Vka3aHHEIC PD-I-CBﬂ3LIBaIOHlI/I€ MOJICKYJIbI COTJIACHO HACTOALICMY I/I306peTeHI/IIO MOJXHO KOMGI/IHI/IpoBaTL
C ApyruMU UMMYHOCTUMYJIUPYIOIIUMH MOJICKYJIAMU, TAKUMU KAaK aHTHUTECIIA, KOTOPbIC aKTUBUPYIOT BOCIIPUHUM-
YHUBOCTH PIMMyHHOfI CHUCTEMBI XO3s41HHA, 4TOOBI 00ECIICYUTH MTOBLIIIEHHBIE YPOBHH aKTUBAallUU T-knerok. B gact-
HOCTH, OBLITO TIOKa3aHo, uTo aHTuTena k PD-1, antutena k PD-L1 w/unu anturena k CTLA-4 akTHBHPYIOT M-
MYHHYIO cUCTEMY (CM., HalpUMep,
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. (2006) «Restoring function in exhausted CD8 T cells during
chronic viral infection», Nature 439, 682—687; Iwai, Y. et al. (2002) «/nvolvement 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., et al, (1996)

«kinhancement Of Antitumor Immunity By CTLA-4 Blockadey», Science 271, 1734-1736).
JlomomHUTEIbHBIE WMMYHOCTUMYJIHPYIONIHE MOJIEKYJIBI, KOTOpBIE MOXXHO KoMOwWHHpoBath ¢ PD-1-
CBSI3BIBAIOIIMME MOJICKYJIAMH COTJIACHO HACTOSIIEMY M300pETEHHIO, BKIIOYAIOT aHTUTENIa K MOJIEKyJIaM Ha IO-
BEPXHOCTH IACHAPUTHBIX KIETOK, KOTOPHIE aKTUBUPYIOT (QyHKIMIO AeHAPUTHEIX KineTok ([K) m mpencrasienne
anTureHa, antutena Kk CD40, ciocoOHbIE 3aMEHUTh aKTUBHOCTH XENTEPHBIX T-KIETOK, U aKTHBHPYIOIINE aHTH-

TeJa K KOCTUMYJIMPYIOMUM MoJsiekynaMm T-kietok, TakuM kak PD-L1, CTLA-4, OX-40 4-1BB u ICOS (cm., Ha-
npumep,
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Tto et
al. (2000) «kffective Priming Of Cytotoxic T Lymphocyte Precursors By Subcutaneous
Administration Of Peptide Antigens In Liposomes Accompanied By Anti-CD40 And Anti-CTLA-4
Antibodies»,Jmmunobiology 201:527-40; marent CIIIA Ne5811097; Weinberg et al. (2000)
«lingagement of the OX-40 Receptor in vivo Enhances Antitumor Immunity», Immunol
164:2160-2169; Melero et al. (1997) «Monoclonal Antibodies Against The 4-1BB T1-Cell
Activation Molecule Eradicate Establish ed Tumors», Nature Medicine 3: 682-685; Hutloff et al.
(1999) «ICOS Is An Inducible T-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/j.¢0i.2013.01.004),

W/WIM CTUMYJIHMPYIONIE XUMEpHbIe aHTHreHHble perentopbl (CAR), comepskaliye aHTHI€HCB3BIBAIOIUH
JIOMEH, HalpaBJICHHBINA K aHTUTeHY 3a00ieBaHus, THOPHIN30BAHHBIA C OJHUM WK 00Jiee BHYTPHKICTOYHBIMH
CHUTHAITbHBIMH TOMEHAMH U3 Pa3IMUHBIX KOCTUMYIHPYIOMUX OETKOBBIX perentopoB (Hampumep, CD28, 4-1BB,
ICOS, OX40 u 1.1.), KOTOPBIE CITYXAT ISl CTUMYJIIIAN T-KJIETOK TIPH CBS3BIBAHUH aHTUTEHA (CM., HAaIpuUMep,

Tettamanti, S. et al. (2013) «Targeting 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. er al. (2014) «FEfficacy Against Human Acute Myeloid
Leukemia And Myeloablation Of Normal Hematopoiesis In A Mouse Model Using Chimeric
Antigen Receptor-Modified T Cells», Blood 123(15): 2343-2354; Mardiros, A. et al. (2013) «T’
Cells Expressing CD123-Specific Chimeric Antigen Receptors Fxhibit Specific Cytolytic Fffector
Functions And Antitumor Effects Against Human Acute Myeloid Leukemiay, Blood 122:3138-
3148; Pizzitola, I et al. (2014) «Chimeric Antigen Receptors Against CD33/CD123 Antigens
Efficiently Target Primary Acute Mpyeloid Leukemia Cells in vivoy», Leukemia

doi:10.1038/leu.2014.62).

VYxazanubie PD-1-cBs3bIBaIONIIE MOJICKYJIBI COTJIACHO HACTOSIIEMY H300PETCHHUIO MOKHO KOMOHMHHPOBATh
C MHTHOMPYIOIIUM XHMEPHBIM aHTHIeHHBIM perienTopoM (ICAR) it mepeHanpaBiIcHHs HAICICHHBIX HUMMYHO-
TepaneBTHYECKUX 0TBeTOB. iCAR COIEpKUT aHTHICHCBS3BIBAIOIINN JOMCH, HANIPABJICHHBIA K aHTUTEHY 3a0o0Je-
BaHUs, THOPUIN30BAaHHBIN C OMHUM WK OOJiee BHYTPUKJICTOYHBIMU CUTHATBHBIMH JOMCHAMHU W3 Pa3IAIHBIX
MHTHOMpYIomuX OenkoBbIX perentopoB (Hanpumep, CTLA-4, PD-1 u T.1.), KOTOpBIE CITyKaT ISl OTpaHUYEHUS
oTBeTOB T-KJIETOK MpHU CBA3BIBAHWU C aHTHIeHOM (cM., Hampumep, Fedorov V.D. (2013) "PD-1-and CTLA-4-
Based Inhibitory Chimeric Antigen Receptors (iCARs) Divert Off-Target Immunotherapy Responses", Sci.
Tranl. Med. 5:215ral72 doi:10.1126/ scitranslmed.3006597. B wacTHOCTH, yka3aHHbie PD-1-cBs3bIBaromume Mo-
JIEKYJIBI COTJIACHO HACTOSIIEMY U300PETCHHIO UCIIONB3YIOT B KOMOMHAINHY ¢ anTuTeroM Kk CD137, anTuTenom k
CTLA-4, antutenom k OX40, antutenom Kk LAG-3, anturenom k PD-L1, anturenom k TIGIT, anturenoMm k
TIM-3 w/vmu IPOTHBOPAKOBOM BaKITMHOM.

B. lnarnoctrdeckas U 1eqe0HO-THArHOCTHYECKAs TIOIE3HOCTb.

Hexotopsie n3 PD-1-cBs3pIBalomnX MOJIEKYJ COTJIACHO HACTOSIIEMY HM300pETEHHIO HE CIOCOOHBI WM
MPOSIBIISIOT clIa0yI0 COCOOHOCTH ONOKMpOBaTh cBsizbiBanue PD-1 ¢ gurangom PD-1L. B atoii cBsi3u aHTHTENA
MAT 2 x PD-1 u MAT 4 k PD-1, ux rymaHu3upoBaHHbIE IPOU3BOAHBIE, a TAKXKE MOJEKYIbI, COACpHKAIIUE UX
PD-1-cBa3siBaronue pparMeHTsl (HampuMep, Oucrenupuieckue AuaTena, u T.1.), WIH Te, KOTOPhIe KOHKYPH-
PYIOT 32 CBSI3BIBAHHE C YKa3aHHBIMU aHTHTEIAMHU, MOTYT OBITh TIOMCYCHBI JCTEKTUPYEMOI METKO# (Hampumep, ¢
WCIIOJIb30BaHUEM PaIHOAKTHBHEIX, (DEPMEHTATHBHBIX, ()IIyOPECIEHTHBIX, XeMUJIIOMIHECIICHTHBIX, TapaMarHuT-
HBIX, THAMAarHUTHBIX WIA IPYTHX MEUEHBIX (ParMEeHTOB) W MCHOJB3YIOTCS Ui neTekTupoBanus PD-1 B oOpas-
max win Busyanmmsammu PD-1 Ha kierkax. IlockosbKy yka3zaHHBIE MOJICKYJIBI HE BIUSIOT Ha OMOJIOTHYECKYIO
akTUBHOCTH PD-1, oHM 0cOOEHHO IMOJIE3HBI B CIIOCOOAX ONPE/IeIeHUs CTETICHN, MECTOIIOJIOKEHUS U N3MEHEHHUS
skcnpeccu PD-1 y cyObekToB (Hampumep, y cyObEeKTOB, KOTOPBIX JiedaT OT paka, CBSI3aHHOTO C DKCIIPECCHEH
WM HalleJICHHBIM Bo3zeiicTBreM Ha PD-1).

XII. ®apmarneBTHUECKHE KOMIO3HULIUN.

Komno3uiuu cormacHo HacTosIeMy H300pETEHUIO BKITFOUAIOT Hepac(hacoBaHHEIC JICKAPCTBEHHBIC KOMIIO-
3UIINY, TIPUTOIHBIC [T H3TOTOBJICHUS (hapMaleBTHYCCKIX KOMIIO3HIUH (HAIpUMeEp, HCOUHIICHHBIX WIH HECTe-
PWIBHBIX KOMITO3UIMK) ¥ (papMareBTHUECKUX KOMIO3HIUH (T.€. KOMIO3HUINI, KOTOPBIE MOAXOIAT Ul BBEIIC-
HUS CYOBCKTY WIM MALUCHTY), KOTOPBIC MOTYT OBITh MCIOJIh30BAHBI B MPUTOTOBJICHUU CTAHIAPTHBIX JICKAPCT-
BeHHBIX (popm. Iomxomsiime KOMIO3HIMU COACPKAT MPOQPIIIAKTHUCCKU WK TepaneBTHYecku 3(h(heKTUBHOES
KomaecTBO PD-1-cBA3BIBAIOMNAX MOJIEKYJ COTJIACHO HACTOSIIEMY HM300PETEHHIO WIIM KOMOWHAITHIO MOIXOS-
IIUX areHTOB M (hapMaIeBTHYECKH MPHUEMIIEMOTO HOCHTENS. [IpeArnouTHTEIbHO KOMIIO3HIIMHN COTIIACHO HACTOS-
meMy HW300pETeHHIO COIepKaT NMPOPHIAKTHYECKA WIH TeparmeBTHYecKd 3¢P¢deKkTuBHOE KoimiecTBo PD-1-
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CBSI3BIBAIOIIMX MOJICKYJI COTJIACHO HACTOSIIEMY M300peTeHHIO M (hapMaleBTHYECKH TPHEeMIIEMbIil HocuTenb. B
00J1aCTh HACTOSIIETO M300PETEHUs] B YACTHOCTH BKIIOYEHBI MOJIXOJIIINE (apMalleBTUUYECKHE KOMIIO3UINH, B
KoTopbix PD-1-cBs3pIBaromias Momekyna npencrasiseT coboit: 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 k
PD-1, MAT 11 x PD-1, MAT 12 k PD-1, MAT 13 x PD-1, MAT 14 k PD-1 uimm MAT 15 k PD-1; rymanusupo-
BanHoe MAT k PD-1 1; MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 x 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 x PD-1,
MAT 14 x PD-1 umm MAT 15 k PD-1; PD-1-cBsa3biBaronmuii pparMeHT JIt0O00OTO YKa3aHHOTO aHTUTENA; WIH B
KOTOpBIX PD-1-cBsi3pIBatomnIas MoseKysa npeacTaBisieT coboit oucnernuduaeckoe nuareno k PD-1- (manpumep,
oucnenmndrueckoe auareno PD-1xLAG-3). B oGmacts HacTosAIIero N300peTeHHS BKIIOYCHBI B YACTHOCTH MO-
nekyibl, kotopeie conepxkat 3 CDRy u 3 CDRy u3 MAT k 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 k PD-1, MAT 7 k PD-1, MAT 8 k 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 unu MAT 15 k PD-1; rymanuzupoBannoro 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 k PD-1,
MAT 8 x 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
K PD-1 wimm MAT 15 k PD-1. B o6nacTh HacTosIIero n300peTeHNs TakKe BKIIIOUEHBI TaKUe GapManeBTHISCKUe
KOMITO3UIINH, KOTOPHIE JOTIONHUTEIHFHO CONIEPKAT BTOPOE TEPANEBTHUECKOE aHTHUTENO (HApuMmep, crennupud-
HOE ISl OITyXO0JIelf MOHOKIOHAJIFHOE aHTHUTENO), KOTOPOE ABISECTCS CIECHU(GUIHBIM B OTHOIICHINH KOHKPETHOTO
PaKOBOTO aHTHUIeHa, U (papMaeBTUIESCKH IPUEMIIEMBIIf HOCUTEb.

CorylacHO KOHKPETHOMY BapHWaHTy PEaIM3alld HACTOSIIETO H300peTeHHs TepMHH '(papMarneBTUICCKH
MIPUEMJIEMBIN" 03HAYaeT OJAOOPEHHBIN PETYIUPYIOITUM OPTaHOM (heepaTbHOTO TPABUTEIHCTBA WIIH MPABUTEIb-
CTBa ITaTa WK nepeuncienHblii B @apmakonee CIIA niam apyroii obmenpu3HaHHoi apmakonee At HCTIOJb-
30BaHUs y KMBOTHBIX M, OOJIee KOHKPETHO, Y YeJIoBeKa. TepMHH "HOCHUTENb" OTHOCHUTCS K Pa30aBUTEIO, aIbIo-
BaHTY, HanpuMep aabpioBaHTy OpeitHaa (I0JTHOMY U HEMTOJTHOMY), BCIIOMOTAaTSIbHOMY BEIIECCTBY HIIH HOCHUTEITIO,
C KOTOPBIM BBOJSAT JIEKapCTBEHHOE coequHeHue. [lonxonsmumu GapMaeBTHIECKUMU HOCUTEISIMUA MOTYT OBITH
CTepUIIbHBIC KUJKOCTH, TAKHE KaK BOJA M Maciia, BKIFOYas Macia HeTempoayKTOB, Macia >KHBOTHOTO, PACTH-
TENIBHOTO WJIM CHHTETHYECKOTO IPOMCXOXKICHHUS, TaKHEe KaK apaxhCOBOE MAcllo, COEBOE Macjo, MHHEpaJIbHOE
Macio, KYH)KyTHOE Maciio U ToMy nogo6Hoe. Boma sBisercs nmpenanoYTHTENEHEIM HOCUTENEM MIPH BHYTPHBEH-
HOM BBEIEHHUH (hapMaIleBTHIECKONH KOMIO3HINH. DHU3MOIOTHIECKHE COJIEBBIE PACTBOPHI M BOIHBIE PAaCTBOPHI
JEKCTPO3HI M TIHMIEPHHA TaKKE€ MOTYT OBITH MCIOJH30BAHBI B KAYECTBE JKUAKUX HOCHTEJICH, B YACTHOCTH IS
WHBEKINOHHBIX pacTBOpoB. lloaxonsmue ¢apMarieBTHIeCKie BCIIOMOTATENbHBIE BEIIECTBA BKIIOYAIOT Kpax-
MaJI, TII0K03Y, JIAKTO3Y, caxapo3y, KeJIaThH, COJIO, PUC, MYKY, Mell, CHIIMKareib, CTeapaT HaTpHs, MOHOCTEeapar
TIIMIEpUHA, TABK, XJOPH HATPHSA, CyX0e 00€3KUPEHHOE MOJIOKO, TIIUIICPHH, IPOIIJICH, TTUKOIb, BOAY, TAHOI
u T.11. Kommo3umys, ecinm HeoOX0ANMO, TaKKe MOXKET COJEp)KaTh HE3HAUNTEIbHBIC KOJMYECTBA CMayHBaIOIINX
WIH 3MYJIBTHPYIONINX arcHTOB WK Oy(epHBIX areHTOB Juist mouepkanus pH. Ioaxonsmpe KOMIIO3UIIMHA MO-
ryT OBITH B pOpME pacTBOPOB, CYCIICH3HH, 3MYJIbCH, TaOIETOK, IMHIIOJb, KAICYyJl, TIOPOIIKOB, KOMIO3ZUIUHI C
3aMe/UIEHHBIM BBICBOOOXKICHUEM U T. II.

OOBIYHO MHTPEIUECHTH KOMITO3HIMH COTJIACHO HACTOSIIIEMY M300PETCHHUIO TOCTABISAIOT IO OTAEIEHOCTH
WA CMEIINBAIOT C TOJXyYCHHEM CTaHAApPTHOH ITO3MPOBAHHOW (POPMEI, HAlIpUMEP, B BHAE CYXOTO JHO(IIH30-
BaHHOTO MOPOIIIKA WIIM KOHIICHTPATa, HE COAEPIKAIIero BOABI, B TEPMETHIHO 3aKPBITOM KOHTCHHEpPE, TAKOM Kak
aMIIyJia WK callle, C yKa3aHneM KOJIMYECTBAa aKTHBHOTO areHTa. B TOM cirydae, ecir KOMIO3HIUS JOJDKHA OBITh
BBeJleHa MMyTeM MH(Y3uH, OHa MOXKET OBITh pacmpezeiieHa ¢ WHPY3UOHHON OYTBIIKOH, coaepiKalield CTEepHIb-
HyI0 (hapMareBTHYECKYI0 BOLYy MM (pU3HONOTHIecKuil pacTBOp. B ToM cirydae, eciii KOMITO3HUIIMIO BBOJSAT ITy-
TE€M HMHBEKINH, MOXET ObITh OOecredeHa aMIyia CTCPHIIBHOW BOIBI U MHBEKIUN WM (PHU3HOIOTHYECKOTO
pacTBOpa TaK, YTO HHIPEAUCHTHI MOTYT OBITH CMEIIAHKI IIEPE]] BBEICHUCM.

Komro3umiu cornacHo HacTosIEeMy M300PETEHHIO MOTYT OBITh M3TOTOBJEHBI B BHUJIE HEHTPaIbHBIX HIIH
coJieBbIX (opM. DapMareBTHUECKH PHEMIIEMbIE COJIM BKIIIOYAIOT, HO HE OTPaHMYHMBAIOTCS UMH, COJIH, 00pa3o-
BaHHbBIC C aHUOHAMM, TAKUMHU KaK aHWOHBI, IOJYYCHHBIC U3 COJSTHOM, (ochOpHOM, YKCYCHOH, IIaBEIeBOM, BUH-
HOW KUCIIOT | T.JI., ¥ T€, KOTOpbIc 00pa30BaHbl KATHOHAMU, TAKUMH KaK KaTHOHBI, TOJyYCHHBIC U3 HATpPUS, Ka-
IS, aMMOHHUS, KalTbIUsL, THAPOKCUIOB JKeJie3a, H30IPONIIaMUHA, TPHATHIAMHUHA, 2-3THIAMHHOATAHOJIA, THCTH-
JIMHA, TIPOKaWHA | T.JI.

CorJlacHO HaCTOSIIeMy H300PETEHHIO TaKXKe TpeUIoKeHa (dapMaleBTHIecKas yrnakoBKa WM HaOop, co-
JIepoKaIvi OUH Wik 0ojiee KOHTEHHEPOB, 3aNoaHEHHBIX PD-1-cBs3bIBaomEell MOJIEKYJIOM COTJIACHO HACTOSIIIC-
My u3obpetenuro (u 6omee npeanoururenbHo 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 x PD-1, MAT 7 x PD-1, MAT 8 x 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 k PD-1; rymanuzupoBanusiM MAT k
PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT
8 k 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 k PD-
1 mmm MAT 15 k PD-1, PD-1-cBs3biBatomuM (parMeHTOM JI000TO M3 YKa3aHHBIX aHTHTen, win PD-1-
CBSI3BIBAIOIIEH MOJIEKYJIOH, KOTOpas MpeacTaBisieT coboi Oucnennduyeckoe auareno k PD-1 (Hanpumep, Ouc-
neruduieckoe auareno PD-1xLAG-3)). B o6iacTs HacTosIIero n300peTeHus, B YaCTHOCTH, BKIIFOUEHBI MOJIS-
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Kynbl, kotopeie cogepxatr 3 CDRy u 3 CDRyl uz MAT k PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 «
PD-1, MAT 5 x PD-1, MAT 6 x PD-1, MAT 7 k 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 unu MAT 15 k PD-1, o oTAenbHOCTH WX C
MOIXOIAIINM (papManeBTHIECKH MpUeMIIEMBIM HocuTeNeM. IloMuMo 3Toro onuH wiH 6oiee ApYrux mpouiak-
TUYECKUX WM TePANCBTHICCKIX areHTOB, MPUTOJHBIX IS JICICHHUS 3a00JIeBaHI, TAK)KEe MOTYT OBITh BKITFOUEHBI
B (hapmareBTHUECKHA MakeT win Habop. CorlacHO HacTOsIIeMy H300pPETeHHIO TaKkke MpemioxkeHa (Gapmarien-
THUYeCcKas yIaKoBKa FJIM HAOOp, CoAep KalIiii OOUH WK 0ojee KOHTEHHEPOB, 3al0THEHHBIX OJHUM HIIH Oojee
MHTpEeIUCHTaMH (papManeBTHIEeCKUX KOMITO3UIHIA COTIIACHO HACTOSIIEMY H300peTeHHI0. YBeIoMIIeHHE B (op-
Me, IpEANMCAaHHOHN PAaBUTEIBCTBEHHBIM areHTCTBOM, PETYIHPYIONIUM U3TOTOBJICHUE, TPUMEHEHUE WA MPOa-
Ky (hapMareBTHYCCKUX TPENapaToB WIK OMOIOTHUCCKUX MPOIAYKTOB, KOTOPOE OTPakacT OM0OpCHHE YKa3aHHBIM
areHTCTBOM MPOW3BOJICTBA, MPUMCHCHHS WJIHM MPOJAKHU JJIs BBEICHUS YCIOBEKY, MOXKET OBITH HEOOS3aTECIHHO
MPUKPETICHO K YKa3aHHOMY KOHTeWHepy (KOHTelHepam).

CornacHo HacTOSIIEMY U300PETEHUIO TaKXKE TPEIIIOKCHBI HA0OPBI, KOTOPBIC MOXKHO IIPUMEHSTH B BEIIIIC-
yKa3aHHBIX criocobax. Habop Moxer comepkath mo0yro u3 PD-1-CBS3bIBAIOMIAX MOJEKYJ COTTIACHO HACTOSIIC-
My wu3o0pereHuto. Habop MOXKET JOMOJHUTEIBHO COACpXaTh OJMH WIH 0ojiee IPYruxX MpOoQUIaKTHISCKHX
W/WIIA TEPareBTHYSCKUX areHTOB, MIPUTOAHBIX I JICUCHHS paka, B OJHOM WM Ooyiee KOHTEHHEepax; W/WiIK Ha-
60p MOXKET IOTIOIHUTENHHO COAEPIKAaTh OJHO WM OoJiee IMUTOTOKCHYSCKUX aHTHUTEN, KOTOPHIE CBA3BIBAIOTCS C
OITHUM ¥JTH OOJiee PaKOBBIMH aHTUTEHAMH, aCCOLMUPOBAHHBIME ¢ pakoM. COTJIacCHO HEKOTOPHIM BapHaHTaM pe-
aNM3aliy HACTOAIIETO M300peTeHHs APYro MpoQMIAKTHYECKUN WM TepareBTHUYECKUH areHT MpeACTaBisIeT
co0oi XMMHOTepaneBTHIeCKnii areHT. CorylacHO JPYTMM BapHaHTaM pealn3alliil HACTOAIICTO H300peTeHHUs
IPOPUIAKTUUCCKUIN WM TCPaNCBTHYCCKUIA areHT MPEICTaBIACT co00i OHONOTHYECKOe MM TOPMOHAIBHOE Te-
PaneBTHYIECKOE CPEIICTRO.

XIII. CnocoObI BBEACHUS.

Komno3uiuu coriacHo HaCTOSIIEMY H300PETEHUIO MOTYT OBITh OOCCIICUCHBI JUIS JICUCHUS, TIPO(PHIAKTHKH
W YIy4IICHUS OJHOTO WM 0OJee CHMITOMOB, CBS3aHHBIX C 3a00JICBAaHHEM, PACCTPOMCTBOM HIIM WHQCKITUCH,
MyTeM BBEACHHS CYyOBEKTY dPPEKTHUBHOTO KOJIMUYECTBA THOPUIHOTO O€NKa WIIM KOHBIOTHPOBAHHON MOJIEKYIIBI
COTJIACHO HACTOSIIIIEMY M300pETEHUIO, WK (apMaleBTHIECKONH KOMITO3UITUH, COJEpIKaIe THOPHIHBIN OeoK
WM KOHBIOTHPOBAHHYIO MOJIEKYJIy COTJIACHO HAcTosAmeMy n300pereHHro. COriacHO MPEAIOYTHUTEIHHOMY ac-
MEeKTy yKa3aHHBIE KOMIIO3HIIMH IO CYIIECTBY OYHIIEHHI (T.€. IO CYIIECTBY HE COJNEpXAaT BEIIeCTBa, KOTOPHIC
OTPaHWYMBAIOT WX JEHCTBHE WJIM BBHI3BIBAIOT HEXKeNaTelbHbIe MoO004YHbIEe 3P dekThl). COrlacHO KOHKPETHOMY
BapHaHTy peayu3alliil HACTOAIIETO M300peTeHHs CYOBEKT MPEICTaBIsAeT co00i KUBOTHOE, MPEATIOUYTUTEIHHO
MIICKOIIHTAIOIICEe, TAKOE KaK MIICKOIIHTAIOIIEE, HE OTHOCSIIEECs K MpuMaTaM (HalmpuMmep, OBIYbHX, JIOIIaTUHBIX,
KOIIIAYbHX, COOAYBMX, TPHI3YHOB U T.I.), WU MpUMaTa (HarmpuMep, 00e3bsHy, TAKyI0 Kak sBAaHCKas Makaka, de-
noBeka u T.1.). COrIacHO MPEaIOYTUTEIIFHOMY BapUAHTY PEaln3aldi HACTOSIIETO N300PETECHHS CYOBEKT SBIIS-
€TCSI YCIIOBCKOM. Pa3miuHble CHCTEMBI TOCTABKU U3BECTHBI U MOTYT OBITh MCIIOJIL30BAHbI Il BBEJICHHUS KOMIIO-
3UIUN COTJIACHO HACTOSIIEMY W300pETCHHI0, HANPUMEp, WHKANCYIUPOBAHKUE B JHIIOCOMAaX, MHUKPOYACTHIAX,
MHUKpPOKAICYJIaX, peKOMOMHAHTHBIC KJICTKH, CHOCOOHBIC IKCHPECCHPOBATh AHTUTEIIO I THOPUIHBIA OCIOK,
OTIOCPENOBaHHBIN PEIeNITOPaMH SHIOIHUTO3 (M., Hapumep, Wu et al. (1987) "Receptor-Mediated in vitro Gene
Transformation By A Soluble DNA Carrier System", J. Biol. Chem. 262:4429-4432), KOHCTpyHpPOBaHHE HYK-
JICMHOBOM KUCJIOTHI KaK YacTH PETPOBUPYCHOTO WIIM APYTOr0 BEKTOPA U T.1.

Crioco0b1 BBEICHHSI MOJICKYJIBI COTJIACHO HACTOAIIEMY M300PETEHHIO BKJIIOYAIOT, HO HE OTPaHHYMBAIOTCS
UMM, TapeHTepaabHOe BBeICHHE (HampuMep, BHYTPHUKOKHOE, BHYTPUMBIIICYHOE, BHYTPHOPIONINHHOE, BHYTPH-
BEHHOC U MOJKOXHOE), SMHUIYyPAITFHOE U Yepe3 CIU3UCTHIC 000I0UKH (HAPUMEpP, HHTPaHA3aTBHBIA U IEPOPaTb-
HBIH myTH). COrTacHO KOHKPETHOMY BapHaHTY pealu3allii HacTosmero u3oopereHus PD-1-cBsa3piBaromme Mo-
JICKYJIBI COTJIACHO HACTOSIIEMY H300PETCHUIO BBOISAT BHYTPUMEBIIICYHO, BHYTPUBEHHO HIIH MOJIKOXKHO. Komrto-
3UIIMA MOXKHO BBOJUTH JIOOBIM YIOOHBIM CHOCOOOM, HAmpuMeEp, IMyTeM HH(Y3UU WK OONIOCHOW WHBEKIUH,
MyTEM BCACBHIBAHUSI Yepe3 AMHUTEIHATBHBIC WU CIU3UCTHIC 000JI0YKY (HATIPUMED, CIIU3UCTYIO0 000JIOUKY MOJIOC-
TH PTa, CIU3UCTYIO 000JIOYKY MPSIMOM KUIIKHM U KHUIIICYHUKA U T.J.) U MOKHO BBOJIUTH BMECTE C APYTUMH OHO-
JIOTHYECKN aKTUBHBIMU areHTaMu. BBeneHne MoXeT ObITh CHCTEMHBIM HJIHM JOKaJdbHBIM. [loMHMO 3TOTO Takxke
MOJKHO NPUMEHSATH JIETOYHOE BBEICHNE, HAIPUMEP, C UCIIOIB30BAaHIEM HHTASATOPA WM PACHIBUINTENS M COCTa-
Ba ¢ a’po3oibHBIM areHToM. Cwm., Hampumep, mateHTBl CIIIA Ne 6019968; 5985320; 5985309; 5934272;
5874064; 5855913; 5290540; u 4880078; nu PCT mybmmkxanuu WO 92/19244; WO 97/32572; WO 97/44013;
WO 98/31346; 1 WO 99/66903, koTopbie BCe TIOTHOCTHIO BKIIOUEHBI B HACTOSIIEE U300pETEHHUE MOCPEICTBOM
CCBUIKH.

CornacHO HaCTOSIIEMY H300PETCHHIO TaKXkKe MpeiokeHbl PD-1-cBsI3pIBatoliie MOJICKYIIBI COTJIACHO Ha-
CTOSIIEMY H300pPETCHUIO, YIIAaKOBAHHBIC B TEPMETUYHO 3aKPBITHIN KOHTEIHEP, TAaKOM KaK aMITysia WU calle, ¢
YKa3aHHEM KOJMYeCTBa MOJICKYIbl. COTNIACHO OJHOMY BapHaHTy pealii3allid HACTOSIIETO W300pETCHUs yKa-
3aHHBIC MOJICKYJIBI TIOCTABIIIIOTCS B BUJIC CYXOTO CTEPHIIM30BAHHOTO JIMO(IIN30BAHHOTO MOPOIIKA WK KOH-
LCHTpAaTa, He COJICPIKAIIETO BOJBI, B TEPMETHIHO 3aKPBITOM KOHTEHHEpPE U MOTYT OBITh BOCCTAHOBJICHEI, HATIPH-
Mep, ¢ UCIIOJIb30BAaHUEM BOJIBI HITH (PH3HOJIOTHIECKOTO PACTBOPA IO COOTBETCTBYIOIICH KOHIICHTPAIIMH IS BBE-
neHust cyobekty. IIpenmournrenpro PD-1-cBs3pIBarommye MOJIEKYIBI COTJIACHO HACTOSIIEMY W300pETEHUIO TT0-
CTaBIISIOT B BHJIE CYXOT'O CTEPHIIBHOTO JHOPMIN30BAHHOTO MTOPOIITKA B TEPMETHYHO 3aKPBITOM KOHTEIHEpeE.
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JInodunmuzoBannsie PD-1-cBsi3pIBatomne MOJEKYJBI COTIACHO HACTOSIMIEMY HW300PETEHHUIO CIEAyeT Xpa-
HUTH MpH TeMrepatype oT 2 1o 8°C B uX MepBOHAYAIEHOM KOHTCHHEPE, U MOJICKYIIBI TOJKHBI OBITH BBEJICHEI B
TedeHue 12 4, MpeArmouTUTENBHO B TeUeHHE 6 4, B TeUESHHE 5 4, B T€USHNE 3 4 WM B TeUeHHUe | 4 mociie BoccTa-
HOBJICHHA. B IpyroM BapmaHTe peanu3aiy yKa3aHHbIE MOJICKYJIBI IIOCTABIISIOT B KUAKOH (popMe B TEpMETHIHO
3aKpBITOM KOHTEHWHEpEe C yKa3aHHEM KOJIMYECTBA W KOHIEHTPAITMH MOJEKYJIBI, THOPUIHOTO OelKa WM KOHBIO-
TUPOBAHHOMN MOJIEKYJIBI.

[IpenmournTenpHO ykazaHHbie PD-1-cBs3bIBaronme MOJICKYJIbI, €CJIM OHH 00€CIIeYeHBI B )KHUIKON dopMme,
MOCTABIISAIOT B TEPMETHYHO 3aKPBITOM KOHTEHHEpeE.

KonmuecTBO KOMIO3HUIMK COTIIACHO HACTOSIIEMY M300peTeHunto, kotopas OyneT apdexkTHBHON mpH Jiede-
HHH, NPEJOTBPAILCHUN WIH YIyYIIEHUH OJHOTO Min 0oJjiee CHMIITOMOB, CBS3aHHBIX C PACCTPOHCTBOM, MOJXKET
OBITH OIpezieNieHa ¢ TIOMOIIBIO CTaHJaPTHBIX KIIMHUYECKUX MeToauK. TodHast 1032, KoTopas OyIeT NprMeHeHa B
COCTaBe, TaKkXKe OyJeT 3aBHCETh OT crioco0a BBEICHUS U OT TSHKECTH COCTOSHHS, U JOJDKHA OBITH OIpE/esicHa B
COOTBETCTBHM C PELIEHHEM IPAKTUKYIOUIETO Bpada M OOCTOSATEIbCTBAMH Ka)KAOTO NanueHTta. J(PQEeKTHBHbBIE
JIO3BI MOTYT OBITh YKCTPATIOJIUPOBAHBI U3 KPUBBIX 3aBUCHMOCTH OTBETA OT JI03BI, TOJYYCHHBIX M3 HCIBITATCIIh-
HBIX CHCTEM B YCIIOBHUSX in Vitro WM KHBOTHBIX MOJICIIEH.

B nacrosimeM n3zo0pereHnu TepMuH "3 hekTHBHOE KONHMUECTBO" (hapMarieBTHUECKOH KOMIO3HUIIMHA B OJI-
HOM BapHWaHTE peayu3alliii MPEACTaBIsAeT COOONW KOIMYECTBO, NOCTATOUHOE IUIS MOJMYYCHHS OJIarompHsTHBIX
WIIH JKeNaTeNbHBIX PEe3yIbTaTOB, BKIIOYAs, HO HE OIPAaHMYMBASCh UMH, KIMHUYECKHE PE3yIbTATHL, TaKHE Kak
YMEHBIIICHHE CUMIITOMOB, BO3HHKAIONINX B pe3yibTare 3a0ojieBaHuUs, ociabieHue cuMmnTomMa nHpeknun (Ha-
TIpUMep, BUPYCHOU HArpy3KH, JIMXOPaaKu, OOJH, CEercuca M T.J.) WM CHMIITOMa paka (Hampumep, mpoiudepa-
IIUH PAKOBBIX KIJICTOK, MPUCYTCTBHSI OIYXOJIH, METACTa3 OIMyXOJH U T.J.), IOBBIIIAS TEM CAMBIM KaueCTBO YKHU3HU
WHIUBUAYYMOB, CTPAJAIONINX YKAa3aHHBIM 3a00JICBAHUEM, YMEHBIIICHUE O3Bl JPYTUX JICKAPCTBEHHBIX CPEICTB,
HEOOXOANMBIX JUIS JICYEHHsI 3a00JICBaHNUS, YCUIICHHE JICHCTBUS APYrOTo JIEKapCTBEHHOTO CPEJCTBA, HAIpHUMeEp,
MyTEeM HaIleJIeHHOTO BO3JACHCTBHS W/WIIM MHTEPHAIM3ALNH, 3aMe/UIEHIE TTPOTPECCUPOBAHMS 3a00JIEBaHUS W/ HITH
MPOAJICHUE TIEPUOa BEDKUBAHKS HHAUBHIYYMOB.

O} dexTuBHOEC KOIMYECTBO MOXHO BBOIWTH C TIOMOIIBIO OJHOTO WM Oojiee BBeAcHWM. [l 1eneld Ha-
crosiero n3o0peTerus 3G(HEeKTHBHOE KOJIMIESCTBO JICKAPCTBEHHOTO IMpemnapaTa, COSTMHEHUS WIN (apMaIreBTH-
YeCKON KOMIIO3UIIMH MPEACTABISET COO0M KOJIMIECTBO, JOCTATOYHOE NI CHYDKCHHS mposndepanun (Ui 3¢-
(hexTa) MPUCYTCTBYIOIIETO BUPYca W U1 YMEHBIICHUS W/WIIN 3aMEIJICHUS Pa3BUTHSA BHPYCHOTO 3a00JIEeBaHUA,
MPSIMO MJTM KOcBeHHO. COTJIacHO HEKOTOPBIM BapHaHTaM peaM3alliyl HACTOSIIEro n300peTeHus 3¢ GheKTUBHOE
KOJIMYECTBO JIEKAPCTBEHHOTO Tperapara, COSAMHEHH WK (papManeBTHIECKOW KOMITO3UIINKA MOXKET OBITh, HO
HEeoO0s13aTeIbHO, JOCTHTHYTO B KOMOMHAIIMYU C JPYTUM JICKAPCTBEHHBIM IMPETAapaToM, COCTUHCHUEM Win (hapma-
LEeBTUYECKON Kommo3unuei. COOTBETCTBEHHO, "3 ekTHBHOE KOIMIECTBO" MOXKET OBITh PACCMOTPEHO IpUMe-
HHUTEJIFHO K BBEACHHUIO OJHOTO WIJIM 0OJiee XMMHUOTEpAIeBTHYECKUX arcHTOB, M OJJMH arceHT MOKHO paccMaTpH-
BaTh KaK BBEJCHHBIN B 3(()EKTUBHOM KOJIUYECTBE, CCITU, B KOMOMHAIIMU C OIHUM WU Oojee APYTHMMHU arcHTa-
MU, TOCTUTHYT FJTH MOKET OBITh TOCTUTHYT JKEIATCIbHBIN pe3ybTar.

HecmoTps Ha TO YTO HHAMBUAYAIbHBIC TOTPEOHOCTH PA3IHYAIOTCS, OTPEICICHNE ONTUMATBHBIX TUAITa30-
HOB 3()()eKTHUBHBIX KOJIMYECTB KaXKIOTO KOMIIOHEHTa HAaXOAWTCS B Ipelnelax KOMIICTCHIIMH CIICIIHAIUCTOB B
JTAHHOM 00JIaCTH TEXHUKH.

s PD-1-cBs3pIBatoninx MOJEKYJ, BKIFOYCHHBIX B OOJIACTh HACTOAIIETO W300peTeHus, TO3UPOBKA, BBO-
IUMas TalueHTy, MPEANOYTHTEIRHO OINpeieieHa Ha OCHOBAaHWHM MaccChl Tena (Kr) cyOpekra-perunuenTa. Jns
PD-1-cBsi3pIBafonnX MOJIEKYJ, BKIIOYCHHBIX B 00JIaCTh HACTOSIIETO M300pPETCHUS, BBOIUMAS TAITUCHTY TO3H-
POBKa, KaK MPaBHIIO, COCTABIISET 10 MeHbIIeH Mepe npudamsutenbHo 0,01 MKr/kr, o MeHbpLIeH Mepe mpuoiIH-
sutenbHO 0,05 MKI/Kr, o MeHblIel Mepe npuosmsurensHo 0,1 MKI/Kr, Mo MeHblIel Mepe npuonusurensHo 0,2
MKI/KT, TI0 MEHBIIeH Mepe mpuOnmmsutenbHo 0,5 MKI/KT, O MEHBIICH Mepe MPUOIM3UTEIBHO | MKI/KT, 1O
MEHBIIIEH Mepe MPUOIM3UTENFHO 2 MKI/KT, IO MEHBIIEH Mepe NMPHOJM3UTENFHO 5 MKI/KT, 10 MEHbLIEH Mepe
npubn3nTenbHo 10 MKI/KT, 10 MeHbIIEeH Mepe MpuOan3uTenbHO 20 MKI/KT, 110 MEHbIIEH Mepe MPHUOIH3UTEIb-
HO 50 MKr/KT, 0 MeHblIeH Mepe npubmm3uTensho 0,1 MI/Kr, Mo MeHbIIEH Mepe MPHOIU3UTENBHO 1 MI/KT, 1O
MEHBIIIeH Mepe MPUOIN3UTEIHHO 3 MI/KT, IO MEHBIIIEH Mepe MPUOTU3UTENBHO 5 MI/KT, TI0 MEHBIIIEH Mepe TpH-
OommsutensHO 10 MI/KT, IO MEHBIIeH Mepe MpUOIU3UTeIbHO 30 MI/KT, M0 MEHbIEH Mepe MPUOIU3UTENbHO S0
MT/KT, TI0 MEHBIIIEH Mepe MPHOIU3UTENLHO 75 MI/KT, IO MeHbIIIeH Mepe npuomm3utensHo 100 Mr/kr, Mo MeHb-
e Mepe MpUOIM3UTENHHO 125 MT/KT, IO MEHBIIeH Mepe Mpuom3uTeabHo 150 MI/KT i GoJjiee Macchl Tena
cyOBeKTa.

Jlo3upoBka W yactota BBeAeHHS PD-1-cBS3bIBafomeld MOJEKYJbI COTJIIACHO HACTOSIIEMY H300pETEHHUIO
MOJKET OBITh CHIDKCHA WITM M3MEHCHA ITyTeM YCHJICHUS MOTJIOIICHUS U MPOHUKHOBEHUS MOJICKYJIBI B TKAHH TO-
CpeacTBOM MOAU(DUKAINIA, TAKIX KaK, HAIPUMED, JIUITHIAPOBAHHE.

JlozupoBka PD-1-cBsi3pIBatONIeil MOJIEKYJIBI COTJIACHO HACTOSIIIEMY H300pETEHHIO, BBOANMAS IALUCHTY,
MOJKET OBITh pacCUWTaHA Ui NMPUMEHCHHs B Ka4yecTBE MOHOTEpamuu. B JApyrom BapwaHTE, MOJEKYJa MOXKET
OBITh UCIIOJIB30BaHA B KOMOWHAILIMY C IPYTHMHU TEPANCBTHUCCKUMH KOMITO3UIMSIMY, U BBOJUMAS TTAIIUCHTY J0-
3MpOBKa ABJSIETCS O0JIee HU3KOH, YeM NP BBEACHUH yYKa3aHHBIX MOJICKYJ B BHJIE MOHOTEPAIIHH.

®DapMareBTHIECKHe KOMIIO3UITNH COTIACHO HACTOSAIIEMY H300PETEHHIO MOXKHO BBOIWTH JIOKAJIHHO B 00-
JIaCTh, HYXKAAIONTYIOCS B JICYCHNH; TAKOE BBEICHHE MOXKET OBITh JOCTHTHYTO, HAIIpUMEP, HO HE OTPaHHINBASIChH
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UMM, TTyTEM MECTHOW WH(Y3HHU, ITyTEeM WHBEKIIMY WU C IIOMOIIBI0 HMILUIAHTATA, IPUYEM yYKa3aHHBIA UMILIAHTAT
MpPEJICTAaBISIET COOOW MOPHUCTHINA, HETOPUCTHIN I KEIATHHOOOPA3HBIA MaTepHall, BKIIFOYas MEMOpaHbI, TAKHE
KaK CHJIACTHYECKHE MEeMOpaHbI, MM BOJIOKHA. [IpenouTUTENFHO IPH BBEACHUH MOJIEKYJIbI COTJIACHO HACTOS-
IEMY M300pETEHHUIO CIeIyeT MPOSIBISTh OCTOPOKHOCTh MPHU HCIIOJIL30BAHHH MaTepUalioB, KOTOPhIE HE TOTJI0-
MIAIOT MOJICKYITY.

KoMIto3uiuu coriacHo HacTOSIEeMy N300pETEHUI0 MOTYT OBITh JIOCTaBIICHBI B BE3UKYJIE, B YACTHOCTH, B
munocome (cM. Langer (1990) "New Methods Of Drug Delivery", Science 249:1527-1533); Treat et al., B Lipo-
somes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New York, p.
353-365 (1989); Lopez-Berestein, ibid., p. 317-327).

Komrmo3uiiu cornacHo HacToseMy H300pETEHHIO MOTYT OBITh JJOCTABJIEHBI B CHCTEME C KOHTPOJHUpYe-
MBIM BBICBOOOK/ICHHEM WIIM B CUCTEME C 3aMEIJICHHBIM BBICBOOOXIeHHEM. JI100asi MeToIMKa, U3BECTHAs CIIe-
[UATUCTY B JaHHOW OOJaCTH TEXHHKH, MOXET OBITh MCIIOJIb30BaHA ISl MOJyYCHHSI COCTABOB C 3aMEICHHBIM
BBICBOOOXKJICHUEM, COJIep KaIluX OAHY MM Oosiee PD-1-CBSI3BbIBArONIMX MOJIEKYJ COTJIACHO HACTOSIIEMY H30-
operenuto. Cum., Hanpumep, mateHT CIIIA Ne 4526938; PCT nyomukammro WO 91/05548; PCT myGnukanuro
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
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, koTOpbIe BCE TIOTHOCTHIO BKIFOUCHBI B HACTOSIIEE U300PETEHUE MOCPEACTBOM cChutku. Co-
TJIACHO OJHOMY BapHaHTY peajM3allii HACTOSIIETO M300pETeHUSI B CUCTEME C KOHTPOJIMPYEMBIM BBICBOOOKIE-
HHEM MOXET OBITh HCIIONIB30BaH Hacoc (cM. Langer, Beimie; Sefton, (1987) "Implantable Pumps", CRC Crit. Rev.
Biomed. Eng. 14:201-240; Buchwald et al. (1980) "Long-Term, Continuous Intravenous Heparin Administration
By An Implantable Infusion Pump In Ambulatory Patients With Recurrent Venous Thrombosis", Surgery
88:507-516; u Saudek et al. (1989) "A Preliminary Trial Of The Programmable Implantable Medication System
For Insulin Delivery", N. Engl. J. Med. 321:574-579). CornacHo ApyromMy BapuaHTy peaIi3allid HACTOSIIETO
M300peTeHHs MOJMMEPHBIE MaTEPUaIbl MOT'YT OBITh UCIIOJIb30BAHBI JJIsl IOCTHIKEHHUSI KOHTPOJIHUPYEMOT'O BBICBO-
O6oxnenust Mosiekyn (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 Biopros-
thetic 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 Characterization", Ann. Neurol.
25:351-356; Howard et al. (1989) "Intracerebral Drug Delivery In Rats With Lesion-Induced Memory Deficits",
J. Neurosurg. 7(1): 105-112); narenr CLHA Ne 5679377; matent CIIA Ne 5916597; marent CILA Ne 5912015;
nateHT CIIA Ne 5989463; matent CLIA Ne 5123232; PCT mybnukamuto WO 99/15154; u PCT myGnukaruo
WO 99/20253). IIpumepsl NOIMMEPOB, HCIIOJIB3YEMBIX B ITpenaparax ¢ 3aMeJICHHBIM BBICBOOOXKIEHHEM, BKIIIO-
YalT, HO HE OTPAHMUYUBAIOTCS UMM, MOJH-2-THIPOKCHITUIMETAKPHUIAT, HOJIMMETHIMETAKPHIIAT, TOJHAKPHUIIO-
BYIO KHCIJIOTY, COIOJIMMED STHJCHA M BHUHHJIALETATA, MOJIMMETAKPUIOBYIO KUCIOTY, monurimukonunsl (PLG),
MOJIMAHTUIPUABL, TOJIH-N-BUHHITUPPOIUIOH, MOTMBUHIIOBBIN CIIUPT, MOJUAKPHIAMUJ, MOJTUITUICHTIUKOI,
nonmnakTuabl (PLA), comonmmMep momouno# m rimkoieBoi kucyioT (PLGA) u mommoprtoadupsl. Cucrema c
KOHTPOJIMPYEMBIM BBICBOOOXKIIEHUEM MOXKET OBITh pa3MelleHa BOJIW3HM TEeparneBTHUCCKOH MUIICHH (HAIpUMep,
JIETKUX), B Pe3yJbTaTe 3TOT0 HEOOXOAMMa JIUIIb JI0Isl CUCTEMHOH 103kl (cM., HanpuMep, Goodson, B Medical
Applications of Controlled Release, supra, vol. 2, p. 115-138 (1984)). IlonumepHBIe KOMITO3UIIMHA, KOTOPHIC
MOXXHO IPUMEHSTH B KAUECTBE MMIUIAHTATOB C KOHTPOJINPYEMBIM BBHICBOOOX/IEHHEM, MOTYT OBITh HCIIOJIB30Ba-
HBI B cooTBeTcTBHU ¢ Dunn et al. (cm. marent CIIA Ne 5945155). JlaHHBIH KOHKPETHBII CIIOCOO OCHOBAaH Ha
TeparneBTHYECKOM (P (PeKTe KOHTPOIHPYEMOTO BHICBOOOK/ICHHST OMOAKTUBHOTO MaTepHaa U3 IMOJMMEPHON CHC-
TEMbI B YCIOBUSX in situ. VMmmanTanmst oObIYHO MOXKET NMPOUCXOANTH B JIIOOOM MECTe OpraHM3Ma IMaIieHTa,
HYKJAIOIIETOCs] B TEPAaNeBTUUECKOM JIedeHHH. MOXHO HCIOJIb30BaTh HEMOIUMEPHYIO CHCTEMY 3aMeJJICHHOM
JIOCTaBKH, B KOTOPOW HEMOJMMEPHBI MMILIAHTAT B OPraHu3Me CyOBEKTa HCIIOJIb3yeTCsl B Ka4eCTBE CHUCTEMBI
JIOCTaBKHU JIEKAPCTBEHHOTO TIpenapata. [Ipu UMIUIaHTaMKM B OpraHU3Me OpraHHYeCKHU PacTBOPHUTENh MMILIAH-
Tara OyAeT paclpeessiThCs, TUCTIIEPIUPOBATHCS UITH BBIIIEIAYNBATHCS U3 KOMIIO3UIMH B OKPYKAIOIYIO TKaHe-
BYIO XHJIKOCTb, U HEMIOJIMMEPHBI MaTepral OyIeT MOCTENEHHO KOaryIupoBaTh WM OCAKAATHCS ¢ 00pa30BaHuU-
€M TBEPI0¥ MUKponopucToi MaTpuIlbl (cM. mateHT CIIIA Ne 5888533).

CucteMbl ¢ KOHTPOIMPYEMBIM BBICBOOOXKIeHHEM 00Cyxaarotcst B 003ope Langer (1990, "New Methods Of
Drug Delivery", Science 249:1527-1533). JIrobast MeToIMKa, H3BECTHAS CIICIUANUCTY B JAHHON O0OJIACTH TEXHU-
KH, MOKET OBITh MCIIOJIb30BaHA JUIS IMOJYYEHHS COCTABOB C 3aMEIJICHHBIM BBICBOOOKACHHEM, COJEpIKaIINX
OIMH WM OoJiee TEpalneBTUYECKMX areHTOB COTVIACHO HacToseMmy n3oOpereHuro. CM., HampuMep, MaTeHT
CIHIA Ne 4526938; MextyHapOIHbIE ITyOIHKALIUH
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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 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 Deliveryy, Proc. Int’l. Symp. Control Rel. Bioact. Mater.

24:759-760,

KOTOPBIE BCE TIOJTHOCTHIO BKIIFOYCHBI B HACTOSIIEE H300PETEHUE TIOCPEACTBOM CCBUIKH.

Ecim xoMITO3UIHSI COTIACHO HACTOAIEMY M300PETEHHIO IIPEICTABIISIET COO0H HYKICHHOBYIO KHCIIOTY, KO-
IUpyIoNTy0 PD-1-CBA3BIBAIOIIYIO MOJIEKYTY COTJIACHO HACTOAIIEMY H300PETCHHIO, TO HYKICHHOBYIO KHCIOTY
MOJKHO BBOJHUTH B YCIIOBHSAX in Vivo, YTOOBI CTUMYJIHPOBATh dKcHpeccuto PD-1-cBs3bIBaroleii MOJICKYIBI, KO-
TOPYIO OHa KOJUPYET, MyTeM KOHCTPYHPOBAHUS €€ KaK YaCTH COOTBETCTBYIOIIETO BEKTOPA HKCIPECCUH HYKIIECHU-
HOBOI KHUCIIOTHI M ITyTEM BBEJCHUS TaK, YTOOBI YKa3aHHBIN BEKTOpP CTaJl BHYTPHKICTOYHBIM, HAIIPUMED, C UC-
MOJIb30BaHNUEM PETPOBUpYCHOTO BekTopa (cM. mareHT CIIIA Ne 4980286) wnu myTeM npsMON MHBEKIMHU, WITH C
UCIIOJIb30BaHHEM O0MOapIMpOBKH MUKpOYacTHUIaMK (HarpuMmep, reHHol nymky; Biolistic, Dupont), wiu mytem
MOKPBITUS JIMIUIAMHU, WIH MOBEPXHOCTHBIMH PEIENITOPAMH KJIETOK WM TPAHCQHEIUPYIOMMMH areHTaMH, WA
MyTEeM BBEJCHHS YKa3aHHOTO BEKTOPA, COCIMHEHHOTO C TOMEOOOKCOMOIOOHBIM MENTHAOM, KOTOPBIH, KaK H3-
BECTHO, TIPOHUKAET B sApo (cM., HanmpuMmep, Joliot et al. (1991) "Antennapedia Homeobox Peptide Regulates
Neural Morphogenesis", Proc. Natl. Acad. Sci. (U.S.A.) 88:1864-1868), u 1.1. B npyrom BapuanTe, HyKJICHHO-
Bas KUCJIOTAa MOKET OBITh BBE/IEHA BHYTPUKIETOUHO U BcTpoeHa B JJHK kieTku-xo3suHa I SKCIIPECCHH ITyTeM
TOMOJIOTHYHON peKoMOHMHaINH. JledeHne cyObeKTa ¢ NCTIOIb30BaHNUEM TEPAIIEBTHUECKU WIH MPO(QUITaKTHICCKH
3¢ dexTuBHOrO KOMMUEecTBa PD-1-CBA3BIBAIOMNIEH MOJIEKYITBI COTIACHO HACTOSAIIEMY M300PETECHUIO MOYKET BKITIO-
YaTh OJJHOKPATHYI 00pa0OTKy WIIM MPEIMOYTHTEIEHO MOXKET BKJIFOUATh CEpUI0 00paboTok. B mpeamouturess-
HOM IIpuMepe CyOBEeKTa JiedaT ¢ UCIOJIb30BaHUEM yKa3aHHOTO JuaTesia OJHMH pa3 B HEIENIo B TeyeHHe oT 1 1o
10 Heenp, MPENOYTUTEIHLHO OT 2 10 8 HeAenb, 0oliee MPEAMOYTUTEIHLHO OT 3 70 7 HelleNb | emie Oonee mpe-
MOYTHTENEHO B TEUCHHE MPUOMU3UTENBHO 4, 5 wu 6 Hepenb. PapMarieBTHYECKHE KOMIIO3UIIUH COTTIACHO Ha-
CTOSAIIEMY H300PETCHUIO MOXKHO BBOJWTE OJIMH pa3 B CYTKH, JIBa pa3a B CYTKH WU TPHU pasza B CYTKH. B npyrom
BapHaHTe (papMarieBTHIECKHEe KOMIIO3UIIMK MOKHO BBOJWTH OAWH Pa3 B HEIEIIO, IBa pa3a B HENEINIO, pa3 B JIBE
HeJIeJIH, OUH Pa3 B MECSII, OAWH pa3 KakJble IIeCTh Heleb, OAWH pa3 B Ba MeCAIa, ABa pasza B TOJl WIA OJWH
pa3 B rox. Taroke OyneT HOHATHO, 9TO 3P PEKTHBHAS TO3UPOBKA MOJIEKYJ, HCIIOIB3YEMbIX JUIA JICICHHUS, MOXKET
YBEJIMYUBATHCS WM YMEHBIIATHCS B X016 KOHKPETHOTO JICUCHHS.

IIpumepbI

Crnenyromue MpUMEpsl WILTIOCTPUPYIOT Pa3THUYHBIE CTIOCOOBI Ui KOMIO3HINN B AMATHOCTHYCCKHUX WITH
JIeY4eOHBIX CITOCO0aX COMIACHO HACTOSAIIEMY M300peTeHuto. [IprMephl MPUBEICHBI B WILTIOCTPATUBHBIX LEIIX H
HUKOMM 00pa3oM He OTpaHUYMBAIOT 00BEM HACTOSIIEr0 H300pETeHNUSI.

IIpumep 1. XapakTepucTrka MOHOKIOHANBHBIX aHTUTEN K PD-1 uenosexka.

[IaTHaMUATh MBIIMHBIX MOHOKIIOHAJBHBIX aHTUTEN, CIIOCOOHBIX CICIU(HYHO CBS3BIBATHECA Kak ¢ PD-1
yenoBeka, Tak u ¢ PD-1 sBaHCKHMX Makak, BeIAeTIH 1 ooo3Hadanmu "MAT k 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 k PD-1", "MAT 7 k PD-1", "MAT 8 x PD-1", "MAT 9
PD-1", "MAT 10 k PD-1", "MAT 11 k PD-1", "MAT 12 k PD-1", "MAT 13 x PD-1", "MAT 14 x PD-1" n
"MAT 15 x PD-1". beuto o6HapyxxeHno, 4to CDR yka3aHHBIX aHTHTEN OTIIMYAIOTCS M IMPEACTABICHBI BBIIIE.
CBs3bIBaHNE C BHEKJIETOYHBIM JOoMeHOM PD-1 uenmoBeka M SBAHCKMX MaKaK OICHWBAIH CICAYIOIINM 00pa3oM:
96-1yHOUHBIC TIAHIIETHI C IUIOCKUM JHOM Maxi-Sorb™ mnokpriBanu pactBopuMbeiM PD-1 yenoBeka nim PD-1
SIBAHCKMX MaKakK (BHEKJIETOUHBIH momeH PD-1 denoBeka, ruOpuAN30BaHHBIA C TOIUTACTHAMHOBON METKOU
(shPD-1 His) nmm o6nacteio Fe uenoBeka (shPD-1 hFc), nnu BHekneTouHbIN JoMeH PD-1 siBaHCKWX Makak, THO-
puan30BaHHbIN ¢ 00macTeio Fc gemoBeka (scyno-PD1 Fc)), kaxneiit B konteHTpanuu 0,5 wim 1 MKT/MI, 1iaH-
IIETHl IPOMBIBAIN U MHKYOUPOBAJIM C OJHUM U3 BbIIENeHHBIX anTuTes K PD-1, MAT x PD-1 1-15. [{ns npose-
JIeHUs] TaHHBIX uccienoBaHuil anturena k PD-1 ucnons3oBanu B koHueHrpanuu 3, 1,0, 0,3333, 0,1111, 0,0370,
0,0123 wmu 0,0041 mMKr/mMa (TpeXKpaTHBIC MOCICIOBATENbHEIC pa3BencHus ). KoanuecTBO aHTHTENA, CBSI3BIBAIO-
IIEroCcs ¢ IMMOOMITH30BaHHEIM PD-1 (4enmoBeka Wiin ssBAaHCKUX MaKak), OICHUBAJIH C TOMOIIBI0 KOHBIOTHPOBAH-
Horo ¢ mepokcuna3or xpeHa (I1X) Bropuunoro antutena ko3bl K IgG mermm. Bee o0pasmpl ucciieoBanyu Ha
cuntbiBatene s mwianmero (Victor 2 Wallac, Perkin Elmers). Tunuynbie KpuBble CBS3bIBAHUS IS PACTBOPHU-
Moro PD-1 denoBeka u pactBopumoro PD-1 sBaHckuX Makak mpezacTaBiieHsl Ha ¢ur. 7A-7D u ¢ur. 8 A-8C, co-
OTBETCTBEHHO. Pe3ynbTaThl MPOBEACHHBIX UCCIeN0BaHmi CB3bIBanus (pur. 7A-7D u pur. 8A-8C) cBHIETEND-
CTBYIOT O TOM, 4To Bce anTuTena k PD-1, MAT k PD-1 1-15, cBs3piBatoTcst kKak ¢ pactBopuMbIiM PD-1 yenoseka,
TaK U C pacTBOPUMBIM PD-1 siBaHCKHX Makax.

UTOoOB! JOTOJHUTENBHO OXapaKTepU30BaTh MBIMIMHBIE aHTHTeNa K PD-1, UX cmocoOHOCTh OJIOKHPOBATH
cBs3bIBaHue pacTBopuMoro PD-L1 denoseka ¢ pactBopumbiM PD-1 denoBeka olleHHBANIM B ABYX Pa3HbIX KOJIHU-

-9] -



047726

YECTBEHHBIX HMCCIIEIOBAaHHUAX. B 0ZTHOM KOJIMUECTBEHHOM HCCIIEIOBAHUH OLICHUBAIN CIIOCOOHOCTH aHTHTEN OJI0-
KupoBath cBsizbiBaHNe PD-1 yenoseka ¢ PD-L1, nMMoOnnm3oBaHHbIM Ha NOBEpXHOCTH. [ IpoBeaeHMs AaH-
HOTO KOJIMYECTBEHHOT'O MCCleAoBaHus Kaxaoe u3 antutes Kk PD-1, MAT k PD-1 1-15, nnm KoHTpoJbHOE aHTH-
teno k PD-1 (MAT k PD-1 A) cmemmuBanu ¢ rubpuaabiM 6eixxom shPD-1 His (B koHIIeHTpanuu 2,5 MKI/MIT) U
OTIIETHHO HHKYOMPOBAIH ¢ MEYEHBIM OMOTHHOM pacTBOpuMbIM PD-L1 denoBeka (BHekIeToUHBIH qoMeH PD-L1,
rubpuau3oBaHHblii ¢ Fc genmoBeka (sPD-L1)), B koHmeHTpanmu 1 MKT/MI, IMMOOMIM30BAaHHBIM Ha TUTAHIIETE,
MOKPBITOM CTPENTAaBUIMHOM. JlJIs1 IpOBENEHUs NaHHBIX MCCIEeNOBaHUN aHTUTena K PD-1 ucnons3oBaniu B KOH-
nentpanuu 10, 5,0, 2,5, 1,25, 0,625, 0,3125 wmu 0,1563 Mkr/Min (AByKpaTHBIE TIOCIIEIOBATEILHBIC Pa3BEACHMS).
KomudaectBo shPD-1 His, cBsi3anHOro ¢ uMMoOman3oBaHHbIM sPD-L1, orienuBanu ¢ moMoripio His-MeTku ¢ uc-
MOJIb30BaHUEM BTOPHYHOrO aHTHUTena K His-MeTke, konbplorupoBanHoro ¢ I1X. Bee oOpasubl nccnenoBanu Ha
cunthiBatene st mianmeToB (Victor 2 Wallac, Perkin Elmers). Pe3yapraTsl 1aHHOTO SKCIIEpHMEHTa IIPEICTaB-
nensl Ha ¢ur. 9A-9D.

Pe3ynbraThl MpOBEICHHBIX KOJMYECTBEHHBIX HCClenoBaHMH MHrHOnpoBanus (dpur. 9A-9D) cBunetensct-
BYIOT 0 ToM, uTo aHTturena Kk PD-1, MAT k PD-1 1, MAT 3 k 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 x PD-1, MAT 12 k PD-1,MAT 13 x PD-1,
MAT 14 k PD-1 u MAT 15 k PD-1, 06but crtocoOHBI OJI0KHpPOBaTh CBsI3bIBaHUE pacTBopuMoro PD-L1 genoseka
¢ pactBopuMbIM PD-1 yenoBeka B pa3Hoii cteneHu, B To BpeMst kak MAT 2 k PD-1 u MAT 4 k PD-1 nposiBuu
HE3HAYNTEIBHYIO WIH OTCYTCTBYIONIYIO OJIOKHMPYIOIIYIO aKTHBHOCTH B JAHHOM (pOpMaTe KOJMYECTBEHHBIX HIC-
CJIeIOBaHUM.

Bo BTOpOM KOJIMUYECTBEHHOM HCCIIEA0BAaHUN OIICHUBAIN CITIOCOOHOCTh MBIIMHBIX aHTUTeN K PD-1, MAT
PD-1 1-15, 6nokupoBath cBsi3piBanue nuranna PD-1 (t.e. PD-L1 genoseka miu PD-L2 uvenoseka) ¢ PD-1, skc-
MPECCUPOBAHHBIM Ha MOBEPXHOCTH KieTok TUHUU NSO. J[ns1 npoBefeHUs] JAaHHOTO KOJIHYECTBEHHOTO HCCIEN0-
BaHus Kaxnoe u3 antuten k PD-1, MAT k PD-1 1-15, unu xoutponsnoe antuteno kK PD-1 (MAT k PD-1 A unu
MAT x PD-1 B) oTnenbHO cMeImnBanu ¢ OMOTHHHIMPOBaHHBIM pacTBOpuMbIM PD-L1 yenoBeka (ruOpumHbIi
6enox shPD-L1) wnn OMOTHHWIMPOBaHHBIM PAaCTBOPUMBIM THOpHAHBIM Oenkom PD-L2-mulgFc uwenoseka
(shPD-L2; Ancell, kaTamoxxusrit Homep 573-030), kaxasiii B koHneHTpanuu 0,1 MKr/uccienoBanne, 1 HHKYOH-
poBasn ¢ kietkamu JuHUU NSO, sxcnpeccupyronmmu PD-1 genoBeka (~250000 kIeTOK/TyHKY) B OJIOKHPYIO-
meM Oydepe (FACS+10% creiBopoTouHOTrO ampOymmHa 4enoBeka). [ mpoBeleHHs JaHHBIX HCCIIEIOBAHHI
antutena k PD-1 ucnons3oBanu B koHUeHTpauuu 4,0, 1,0, 2,5x10™, 6,25x107, 1,56x1072, 3,90x107, 9,76x10™,
2,4x10*, 0,6x10™ mKr/uccrnenoBanue (4eThIpeXKpaTHbIE MOCIEIOBATENbHEIE pasBeaeHns). KommuecTso shPD-
L1 (mmm shPD-L2), cBA3aHHOTO C TMOBEPXHOCTHIO KIETOK JUHUH NSO, Onpenersuii ¢ UCIOJIb30BaHUEM KOHBIO-
THPOBAHHOTO C (PUKOIPUTPHUHOM BTOPHYHOTO AHTHUTENA, CBS3AHHOTO CO CTPENTaBHAMHOM, ¢ rmomormnbio FACS.
Onpenensum 3uauenns MKsy ams narubuposanus cesseiBanus PD-1/PD-L1, u cpennee 3Hauenue BhiGopku (X)
M0 MEHBIIEH Mepe NBYX 3KCIIEPHUMEHTOB (3a MCKIIOYCHHEM TeX CIy4aeB, KOTIa 3TO yKa3aHO) NPEICTaBICHO B
Tab. 6.

Tabmuma 6
Anturesio k PD- | HKso AntHuTeso k PD- | HKso
1 (MKr/HCcCae10BAHHE) 1 (MKr/HccaenoBaHue)
MAT x PD-1 A 0,0044 MAT 8 x PD-1 0,66117%
MAT xk PD-1 B 0,0064 MAT 9 x PD-1 0,0154
MAT k PD-11 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 k PD-1 0,0051 MAT 15 x PD-1 0,0060
MAT 7 x PD-1 0,0024

I PesynbTaThl oiHOTO 5KCTIEpUMEHTA.

Pe3ynbTaThl KOMYECTBEHHBIX HcclienoBannii nHrnOupoBanus shPD-L1 (Tabmn. 6) CBUAETEILCTBYIOT O TOM,
yto antutena k PD-1, 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
k PD-1, MAT 7 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 k PD-1,
MAT 14 x PD-1 u MAT 15 k PD-1, 6bmu criocoOHbl GitoxupoBath cBsizbiBanue PD-L1 uenoseka ¢ PD-1 gemno-
BEKa, DKCIPEeCCUpPyEeMbIM Ha moBepxHOCTH kieToK JuHuu NSO. B wactnoctu, 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 x PD-1 6noxupoBanu cBszeiBanue shPD-L1 anano-
ru4yHO Win Oosee addexTrBHO, yeM dTanoHHble anturena k PD-1 (MAT k PD-1 A, MAT x PD-1 B), Torna xax
MAT 8 k PD-1 mo cymiecTBy He OKa3bIBaJIO OJOKHPYIOMIETO JACHCTBHS B JaHHOM (hopMare KOJMIEeCTBEHHBIX
uccienoBanuii. O6a MAT 2 k PD-1 u MAT 4 x PD-1 6sutn cioco6HbI 6510KMpoBaTh cBsizbiBanne PD-1/PD-L1 B
JTAaHHOM (popMaTe KOIMYECTBEHHBIX NCCIICTOBAaHHUM.
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AmnanornyabiM 00pa3oM, antutena k PD-1, 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 9 x PD-1, MAT 10 x PD-1, MAT 12 k PD-1, MAT 13
k PD-1 u MAT 14 k PD-1, 6bumn ciocoOHBI 6510KHMpOBaTh cBs3biBanue PD-L2 genoseka ¢ PD-1 genoBeka, skc-
MIPeCCUpPyEeMbIM Ha TOBEpXHOCTH KieTok JmHuu NSO, Ttoraa kak MAT 8 xk PD-1 mo cymecTBy He OKa3bIBaJIO
OJIOKHPYIOIIEro ASHCTBHUS B JaHHOM (opMaTe KOJMIECTBEHHBIX uccienoBanuii. B wactaoctn, MAT k PD-1 1,
MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1 u MAT 10 k PD-1 6moxupoBanu cszpiBanne shPD-L2 anano-
ruaHO Wim Oosee dpdexTuBHO, deM dTanoHHble aHnTuTena kK PD-1 (MAT k PD-1 A, MAT k PD-1 B). Antutena
Kk PD-1, MAT 11 x PD-1 u MAT 15 x PD-1, He ucneIThIBaiy B JAHHOM KOJHWYECTBEHHOM HcciienoBanuu. Hike
NPUBEJICHBI PE3YJIBTATHI JUI HECKOJIBKUX T'YMaHW3UPOBaHHBIX aHTuTeNl K PD-1, Brimouas MAT x hPD-115.
IIpumep 2. 'ymaHu3anus u gaapHeHIIas XapaKTepUCTHKA.
Bapuabensubie fomensl antuten k PD-1, MAT x PD-1 1, MAT 2 x PD-1, MAT 7 k PD-1, MAT 9 k PD-1
u MAT 15 k PD-1, rymanu3upoBaiy, B TeX ciaydasx, Korja ObUIH UACHTU(HUINPOBAHBI aHTUTCHHBIC STIUTOIIBI,
AHTHTENA JOMOJHUTEIBHO JECUMMYHU3UPOBANN ISl MOJTYYCHUS TOTOBBIX T'YMaHH3HPOBAHHBIX BapHaOeIbHBIX
nomenoB. ['ymanuzauus MAT k PD-1 1, MAT 2 k PD-1 u MAT 15 k PD-1 no3Bosuia noiay4uTs OJUH ryMaHH-
3UpOBaHHBIA JoMeH VH u onuH ryMaHW3HpOBaHHBINA goMeH VL mis kaaoro aHTuTeNa, 0003HAUCHHbBIE B Ha-
crostmeM pokymeHTe kak "VH1 MAT k hPD-1 1" u "VL1 MAT « hPD-1 1"; "VH1 MAT k hPD-1 2" u "VL1
MAT k hPD-1 2"; u "VH1 MAT x hPD-1 15" u "VL1 MAT k hPD-1 15". I'ymanuzanus MAT 7 k PD-1 no3Bo-
JIWJTA TIOJTYYHTh JIBa TYMaHU3WPOBAHHBIX oMeHa VH, 0003HaueHHBIX B HAacTOsImEeM JqokymeHTe kak "VH1 MAT
k hPD-1 7" u "VH2 MAT k hPD-1 7", u Tpu rymMaHu3upoBaHHBIX JOoMeHa VL, 0003HAaYEHHBIX B HACTOSIIEM
nokymente kak "VL1 MAT x hPD-1 1", "VL2 MAT x hPD-1 7" u "VL3 MAT x hPD-1 7". 'ymanuzanus MAT
9 k PD-1 mo3Boimia MomyduTh JABa TYMaHU3UPOBAaHHBIX AoMeHa VH, 0003HAaYCHHBIX B HACTOSIIEM JOKYMCHTE
kak "VH1 MAT k hPD-1 9" u "VH2 MAT k hPD-1 9" u n1Ba ryMaHU3HpOBaHHBIX ToMeHa VL, 0003HAYCHHBIX B
HacrosmeM gokymeHnte kak "VL1 MAT k hPD-1 9" u "VL2 MAT k hPD-1 1". B Tex cny4asx, korna 0bUIO MO-
JYYCHO HECKOJBKO I'yMaHH3UPOBAHHBIX BapHaOCIbHBIX TOMEHOB, TYMaHHU3UPOBAHHBIC BapHaOCIbHBIC TOMEHBI
TSDKEJION U JIerKoi nenel koHkpeTHoro anturena k PD-1 (manpumep, MAT 7 k PD-1) MoXHO NpUMEHATSH B J10-
601t KoMOWHAINY, ¥ KOHKPETHBIE KOMOWHAIINY TYMaHIM3UPOBAHHBIX IETIed YIOMUHAIOTCS CO CCBUIKOM Ha OIpe-
nenennble qoMeHbl VH/VL, Hampumep, rymanm3upoBaHHoe aHTHTeNo, conepxkamee VHI MAT k hPD-1 7 u
VL2 MAT k hPD-1 7, B wactHoct Ha3siBaetcs "MAT k hPD-1 7 (1.2)". 'ymaHn3upoBaHHbBIE TTOTHOPA3MEPHBIC
aHTHUTEIa TMOJIyJalii ¢ MOMOIILI0 KOHCTaHTHOU oOmactu IgG1l denmoBeka, comepskamieii 3amenbl L234A/L235A
(IgG1 (AA)), mm koucTanTHOW obnactu IgG4 yenoBeka, comepxameii 3ameny S228P (IgG4 (P)). ITomHopas-
MEpHBIE TsDKENbIe e TyMaHn3upoBaHHoro antutena [gGl koHCcTpympoBamm ciexyromuM obpa3zom: C-KoHEI
rymMaHu3upoBaHHoro nomMeHa VH rubpuamnzoBanu ¢ N-KOHIIOM KOHcTaHTHOW oOmactu IgGl uenoBeka, coxep-
kamneit Bapuant nomena CH2-CH3 (comepxamuit 3amensr L234A/L.235A (AA)) u mumeHHO# C-KOHIEBOTO
octatka au3uHa (SEQ ID NO: 255):
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK

DYFPEPVTVS WNSGALTSGV

HTFPAVLQOSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKRVEP

KSCDKTHTCP PCPAPEAAGG PSVFLFPPKP KDTLMISRTP EVTCVVVDVS

HEDPEVKEFNW YVDGVEVHNA KTKPREEQYN

KAKGQPREPQ

STYRVVSVLT VLHQDWLNGK

EYKCKVSNKA LPAPIEKTIS MTKNQVSLTC

AVEWESNGQP

QQGNVFSCSV MHEALHNHYT QKSLSLSPG

B SEQ ID NO: 255 octatku amuHokucioT 1-98 coorBercTByroT fomeny CH1 IgG1 (SEQ ID NO: 10), oc-
TaTK1 aMMHOKHCIIOT 99-113 coorBercTBytoT miapaupHoii oonactu IgG1l (SEQ ID NO: 32) u octaTku aMHHOKHC-
not 114-329 cootBerctBytor nomeny CH2-CH3 IgGl, comepxammemy 3amens! L234A/L235A (BblaeneHs! moj-
yepkusanueM) (SEQ ID NO: 5), Ho numenHOMY C-KOHIIEBOTO OCTAaTKa JIM3HHA.

AMUHOKHCIOTHAs MOCIEN0BATEAbHOCTh TSKEIOW LEeNH MNPUMEPHOTO T'yMaHU3UPOBAaHHOTO AHTUTENA
((MAT & hPD-1 7 (1.2)), conmepxamiero KOHCTAaHTHYIO 00JacTh Tspkenor menu 1gG1l, comepxanyro MyTaiuio
L234A/L235A n nmumennyo C-KOHIIEBOTO OcTaTKa JIM3MHA, IIPENICTABISIET COO0H Mocie10BaTeIbHOCTD, PUBE-
nennyro Hmwke (SEQ ID NO: 265):

VYTLPPSREE

LVKGEFYPSDI ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW

QVQLVQSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLMISRTPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLYS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VICVVVDVSH
LHODWLNGKE
TKNQVSLTCL
KLTVDKSRWQ

SCKASGYSEFET
TVDKSTSTAY
STKGPSVEPL
TEFPAVLQSSG
SCDKTHTCPP
EDPEVKENWY
YKCKVSNKAL
VKGEYPSDIA
QGNVEFSCSVM
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SYWMNWVRQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTOQ

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG
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B SEQ ID NO: 265 ocratku amuHokucior 1-119 coorBercrBytor nomeny VH u3 VH1 MAT x hPD-1 7
(SEQ ID NO: 147), ocratku amuHOKHCHOT 120-217 cootBerctByroT nomeny CH1 IgGl (SEQ ID NO: 10), oc-
TaTKH aMUHOKHUCIOT 218-232 cootBercTByIOT mapuupHoit oomactu IgG1l (SEQ ID NO: 32) u octaTku aMuHO-
kucnot 233-448 cootBerctByroT gomeny CH2-CH3 IgGl, comepkamemy 3amenbl L234A/1235A (BeiaencHbI
nomuepkuBanueM) (SEQ ID NO: 5) u mumenHoMy C-KOHIIEBOTO OCTaTKa JIM3HWHA.

[TomHOpa3MepHBIe TSKETBIE e TyMaHH3upoBaHHOTO aHTuTeNa 1gG4 KOHCTPYHpPOBaIH CIEAYIONINM 00-
pazom: C-koHer rymMaHu3upoBaHHOro nmomeHa VH rubpuamsoBanu ¢ N-KOHIIOM KOHCTaHTHOW obOmactu 1gG4
YeJIoBeKa, CoJeprKaIie CTaOMIN3NPOBAHHYIO IMApHUPHYIO o0acTh (coaepikamryio 3ameHy S228P) u ymrieH-
Hyto C-koHneBoro ocraTka jau3uHa (SEQ ID NO: 256):

ASTKGPSVEP
HTFPAVLQOSS
KYGPPCPPCP
PEVOQENWYVD
CKVSNKGLPS
GFYPSDIAVE

LAPCSRSTSE
GLYSLSSVVT
APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQPENN

STAALGCLVK
VPSSSLGTKT
FLEFPPKPKDT
PREEQEFNSTY
GQPREPQVYT
YKTTPPVLDS

DYFPEPVTVS
YTCNVDHKPS
LMISRTPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSFFLYSRL

WNSGALTSGV
NTKVDKRVES
CVVVDVSQED
QDWLNGKEYK
NQVSLTCLVK
TVDKSRWQEG

NVFSCSVMHE ALHNHYTQKS LSLSLG

B SEQ ID NO: 256 octatku amuHokuciot 1-98 coorBerctBytoT nomeny CH1 IgG4 (SEQ ID NO: 254),
OCTaTKU aMUHOKHUCIOT 99-110 COOTBETCTBYIOT CTAOMIU3UPOBAHHOW ImapHuUpHO# obmactu [gG4, comeprkarieit
3amenbl S228P (Beimenensl noguepkuBanueM) (SEQ ID NO: 13) u ocratku amuHOKHCIOT 111-326 cooTBeTCT-
ByroT noMeny CH2-CH3 IgG4 (SEQ ID NO: 4), numennomy C-KOHIIEBOTO OCTaTKa JTH3UHA.

AMUHOKHCIIOTHASL TOCJIEIOBATENbHOCTh TSDKEJIOH IIeH MPUMEPHOTO TyMaHH3HMPOBAHHOTO aHTHTENA
((MAT x hPD-1 7 (1.2)), comepskamiero KOHCTaHTHYIO0 0o01acTh Tspkenoi nenu [gG4, comepikanryro cTaOmIn3n-
POBaHHYIO MAPHUPHYIO 007acTh ¢ MyTanuei S228P u nmumennyo C-KOHIIEBOTO OCTaTKa JU3WHA, TIPECTABIISCT
c000ii moceoBaTeNLHOCTD, IpHuBeaeHHYI0 HIDKe (SEQ ID NO: 266):

QVQLVQSGAE VKKPGASVKV SCKASGYSEFT SYWMNWVRQA PGQGLEWIGV

IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
TCNVDHKPSN
MISRTPEVTC
VVSVLTVLHQ
PPSQEEMTKN
GSFFLYSRLT

DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVESK
VVVDVSQEDP
DWLNGKEYKC
QVSLTCLVKG
VDKSRWQEGN

TVDKSTSTAY
STKGPSVEPL
TFPAVLQSSG
YGPPCPPCPA
EVQFNWYVDG
KVSNKGLPSS
FYPSDIAVEW
VFSCSVMHEA

MELSSLRSED
APCSRSTSES
LYSLSSVVTV
PEFLGGPSVFE
VEVHNAKTKP
IEKTISKAKG
ESNGQPENNY
LHNHYTQKSL

TAVYYCAREH
TAALGCLVKD
PSSSLGTKTY
LFPPKPKDTL
REEQFNSTYR
QPREPQVYTL
KTTPPVLDSD
SLSLG

B SEQ ID NO: 266 ocratkn amuHokucior 1-119 coorBercrBytor nomeny VH u3 VH1 MAT x hPD-1 7
(SEQ ID NO: 147), ocratku amuHOKHCcHOT 120-217 cootBercTByIoT iomerny CHI1 IgG4 (SEQ ID NO: 254), oc-
TATKU aMHHOKHCIOT 218-229 COOTBETCTBYIOT CTAOWIM3MpPOBAHHOW HiapHUpHOW oOxactu 1gG4, conepkamiei
3ameny S228P (Beimenena moguepkuBanueM) (SEQ ID NO: 13), u ocratku aMUHOKUCITOT 230-445 cooTBeTCT-
BytoT tomeny CH2-CH3 IgG4 (SEQ ID NO: 4), numenHoMmy C-KOHIIEBOTO OCTaTKa JIM3WHA.

[TomHOpa3MepHBIe TYMaHN3UPOBAHHBIC JIETKHE IIETTH KOHCTPYHPOBAIN CleAyroummM oopazom: C-KoHeI Ty-
MaHU3UPOBAaHHOTO noMeHa VL rubpuam3oBanm ¢ N-KOHIIOM JieTKo# kamma-iienu yenoBeka (SEQ ID NO: 8).
AHAaJOTUYHYIO JIETKYIO e criapuBaiy ¢ Tsoxenbivu nersmu [gG1 (AA) u IgG4 (P).

AMUWHOKHCIIOTHAS TIOCJIC0BATEIILHOCTD JIETKOH IETH MPUMEPHOT0 I'YMaHH3UPOBAHHOTO aHTUTENa K PD-1
(MAT x hPD-1 7 (1.2)), comepatiero KOHCTAaHTHYIO 00JIaCTh Kallla-IIey, MPEICTaBIsAeT COO00M mocieaoBa-
TENBHOCTS, npuBeneHHyI0 Hinke (SEQ ID NO: 264):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWF QQKPGQPPKL

LIHAASNQGS GVPSREFSGSG SGTIDFTLTIS SLEPEDFAVY FCQQOSKEVPY
TFGGGTKVEI KRTVAAPSVE IFPPSDEQLK SGTASVVCLL NNEYPREAKV
QWKVDNALQS

THOGLSSPVT KSFNRGEC

B SEQ ID NO: 264 ocrarku amuHokucnotT 1-111 cootBerctByror nomeny VL VL2 MAT x hPD-1 7 (SEQ
ID NO: 151), u octatkn aMuHOKUCIOT 112-218 COOTBETCTBYIOT KOHCTAHTHOW OOJIaCTH JIETKOW KaIlla-IenH
(SEQ ID NO: 8).

Amntutena k PD-1, comeprkaniye alpTepHaTHBHBIC KOHCTAaHTHBIE 00JIaCTH, HAIPUMED, MOAU(UIINPOBaHHBIC
obsactu Fc, MOTYT OBITB JIETKO MOJIy4eHBI IIyTeM BKIIIOUCHHS Pa3IMYHBIX KOHCTAHTHBIX 00NacTeil W/ Win ImyTeM
BBEJICHUSI OJIHOM MM OoJiee aMUHOKHCIIOTHBIX 3aMeH, mo0aBieHuil win aenenuii. Hanpumep, eciu skenaTelnb-
HBIM SIBJISIETCS] HCTIONBb30BaHNE ONCTIEN(UIECKOTO aHTUTENA, TO ISl OOJIETYEHHS TeTEPOANMEPHU3AIIIH UCTIONb-
3yI0T Hecymue BeIcTyn U Bnaauay pomeHsl CH2-CH3. XumepHsie antuTena k PD-1, coaepxaiiyue MBIITHHBIC

GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
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BapualesbHbIe JOMEHBI M KOHCTAHTHBIE 00JIaCTH YeJI0BeKa, MOIyJalli, KaKk OIMCAHO BhIIIE. | yMaHN3UPOBAaHHbIE
anrutena (IgGl (AA) n/unm IgG4 (P)) ucnbIThIBaMM IS OLIEHKN aKTUBHOCTH CBSI3BIBAHUS M OJIOKMPOBAHUS, KaK
onmicano Boine. Cesa3piBanue ¢ PD-1 genoBeka (shPD-1 His u shPD-1 hFc) u PD-1 sBanckux makak (shPD-L1
hFc) rymaEM3upoBaHHBIX aHTUTEN OBIJIO COMOCTABUMO CO CBS3BIBAHWEM COOTBETCTBYIOIIETO MBIIIMHOTO aHTH-
Tena. [ToMrMO 3TOTO TYMaHU3WPOBAHHBIC aHTUTENA COXPAHSIIM CIIOCOOHOCTh OJIOKHpOBaTh cBs3biBanne PD-L1
genoBeka ¢ PD-1 genoBeka B uccienoBanuu MmetogoM UDA. KuHeTnky CBSI3bIBaHMsI MBITIHHBIX aHTUTET MAT 2
k PD-1, MAT 7 k PD-1, MAT 9 x PD-1, MAT 15 k PD-1, rymanusupoBannbix antuten MAT k hPD-1 2, MAT
k hPD-1 7 (1.2), MAT k hPD-1 9 (1.1), MAT & hPD-1 15 u xonTponbsHbIX antuten k PD-1, MAT x PD-1 A u
MAT k PD-1 B, uccnenoBanu ¢ UCIIONbB30BaHHEM aHanm3a Biacore. Aututena k PD-1 3axBaThIiBaau Ha HMMO-
OounmzoBaHHOM Oenke A n mHKyOupoBanu ¢ His-meuensim pactBopuMbiM PD-1 yenoseka (shPD-1-His) uim pac-
TBOPUMBIM THOpuaHBIM OenkoM PD-1 Fc uenoBeka-sBanckux Makak (scyno PD-1 hFc), pacimennenssM s
yIajeHus ydacTka Fc, 1 KHHETHKY CBSI3bIBaHUS OTPEACIIIN ¢ MOMOIIBI0 aHanmm3a Biacore. B 1onoTHATETBHBIX
uccnenoBanusax anturena k PD-1, MAT k hPD-1 7 (1.2) IgG1 (AA), MAT x hPD-1 7 (1.2) IgG4 (P), MAT k
hPD-1 9 (1.1) IgG1 (AA), MAT k hPD-1 9 (1.1) IgG4 (P), MAT k PD-1 A IgG1 (AA), MAT k PD-1 A IgG4
(P), MAT x PD-1 B IgG1 (AA) u MAT x PD-1 B IgG4 (P), 3axBarbIiBaiiii Ha IMMOOHITN30BaHHOM K03beM F(ab),
k Fc genoBeka, 1 KMHETHKY CBS3BIBAHHS OIPENEIUTN C IMOMOINBIO aHaim3a Biacore, kak ommcano Beime. Pac-
CUYWTaHHbIC 3HaUeHUs K,, kg 1 Kp U3 JaHHBIX HCcIenoBaHUM MpeACcTaBIeHbI B Ta0JI. 7.
Tabnwma 7

3axBar Ge1kom A
Yenosex* SBanckas makaka®
AHTtHTeN0 K PD-
1 k (x10) | Kk, (x10™) Kb k (x10) | k, (x107) KD
X X X X
a d (HM) a d (HM)
MAT x PD-1 A 60 18 3 14 9,6 6,9
MATkPD-1B 140 35 2,5 37 12 3,2
MAT 7k PD-1 21 2,8 1,3 17 6 3,5
MAT x 9PD-
110 43 0,39 37 6,4 1,7
17(1.2)
MAT 9 x PD-1 43 42 9,8 2.2 16 72,7
MAT k uPD-
1,8 6,5 36,1 1,5 11 73,3
19(1.1)
MAT 15 x PD-1 45 1,3 29 2,7 11 40,7
MAT x 4PD-1 15 2,4 32 13,3 23 18 78,3
MAT 2 k PD-1 55 56 10,2 42 6,0 143
MAT k uPD-1 2 3,2 1,6 5,0 2,3 3.9 17
3axBat ko3buM pparmentom F(ab): k Fc yenoBexa
MAT x PD-1 A
13 8,4 6,5 8,1 4,5 5,6
IgG1 (AA) ’ ’ ’ ’ ’
MAT x PD-1 A
13 79 6,1 8,4 5,0 6,0
IgG4 (P) ’ ’ ’ ' '
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MAT x PD-1 B
25 28 11,2 20 6,4 3,2
IgG1 (AA) ’ 7

MAT x PD-1 B
IeG4 (P)
MAT x 4PD-

26 25 9,6 20 7,9 4,0

17(1.2) IgG1 25 3,8 1,5 16 7.8 49
(AA)
MAT k uPD-

1 7(1.2) TgG4 (P) 27 41 1,5 17 7.8 46
MAT x uPD-
19(1.1) IgG1 56

(AA)
MAT x uPD-
19(1.1) IgG4 (P) 6.1

6,1 10,9 5,6

s

52

5,8 9,5 4,9 7,4 15,1

> > > >

* Me4eHBIi MOJMIUCTHAMHOBOM MeTKOM pactBopuMblii PD-1 uenoseka (shPD-1 His).

® PaciemneH bl pactBopuMBIii PD-1 siBanckux mMakak (scyno PD-1 hFc).

PesynbraTel cBuaeTenscTBYIOT 0 ToM, 4T0 MAT 7 x PD-1 n rymannsupoBannoe MAT k hPD-1 7 (1.2) ne-
MOHCTPHUPYIOT JIYUIIYI0 KHHETHKY CBSI3BIBAHUS TI0 CPABHEHHIO C dTAOHHBIMU aHTHTeNnamMu kK PD-1, MAT k PD-1
A u MAT x PD-1 B. Ilokazarenu kunetuku cBsizbiBanust MAT 2 k PD-1 u MAT k hPD-1 2 npubau3utesbHo B
JIBa pa3a MPEBBIIIAIOT aHAJIOTWYHEIE MTOKA3aTeNH U 3TATOHHBIX aHTUTeN K PD-1, B To Bpems Kak moka3arein
kuHeTuKH cBsi3biBaHus MAT 9 k PD-1, MAT k hPD-1 9 (1.1), MAT 15 k PD-1 u MAT x hPD-1 15 npubnuzu-
TENBHO B 2-6 pa3a MPEeBHIIIAI0T aHAJOTHYHBIE TIOKA3aTeNH TSI STAJIOHHBIX aHTUTeN K PD-1.

brina m3ydyena tkaneBas cnenmduuHocTh aHTUTeNa k PD-1 denoBeka, MAT k hPD-1 7. HopmansHyro
TKaHb noaBepraiu Bo3acicTBuio MAT 7 k PD-1 wnu antutena mis kontpois m3otuna (0,313 Mkr/mi), u BU-
3yaJU3upOBalI CTETeHb oKpammBanus. Bloxall™ wucnonp3oBanmm 11si OJOKUPOBaHUS YHAOTCHHBIX (DepMEHTOB,
YTOOBI YMEHBIINTh HECTCHH(YUIHOEC OKpAaIIMBaHUEC MYIWHA B TKaHW TOJCTON KWIIkW. Kak moka3aHo Ha ¢wur.
10A, manemu i-xii, MAT 7 k PD-1 u anTHTeN0 AN KOHTPOJS M30THIA HE OBLUTH CIIOCOOHBI MOMEYaTh KIICTKU
HOPMAITFHOM TOJICTOM KUIIKH, ICUCHH, JICTKHUX, ITOKEITYTIOYHON Kele3bl, TOYeK U TKaHU cepina. [loMumo 31o-
ro MAT 7 k PD-1 u aHTHTENO IUIS KOHTPOJIS M30THINA HE OBUIM CIIOCOOHBI OKPAIIMBATH HOPMAIBHYIO KOXY
(¢ur. 10B, nanenwu i-ii). Hanpotus, 66110 00HapyxeHo, uto MAT 7 k PD-1 MHTEHCHBHO OKpaluBaeT JUMQo-
IIUTHI, IPUCYTCTBYIOIIHE B HOPMAILHON TKaHU MUHIAINH, U TpaHcenupoBanasie PDCD1 xnetku muanu NSO,
skcnpeccupytomue PD-1 (¢ur. 10B, manenw iii u v), B TO BpeMs KaK aHTUTEJO JUIT KOHTPOJIS U30TUTIA HE OBIIO
CIOCOOHO OKpaIMBaTh KIETKA 000WX yKka3aHHbIX THIOB ((ur. 10B, manenu iv u vi). COOTBETCTBEHHO, PE3YIIb-
TaThl, IpencTaBicHHble Ha ur. 10A-10B, ykaspBaioT Ha 10, 9T0 MAT 7 k PD-1 cioco6HO criennuaHO CBSI3bI-
BaThCs C IMM(OIUTAMH B KIIETKaMH, dKcipeccupyomumu PD-1.

Hccnenosanu npodwmm Hackimenns cBszbiBanuss MAT k hPD-1 2 IgG1 (AA), MAT k hPD-1 7(1.1) IgG1
(AA), MAT x hPD-1 7(1.2) IgG1, (AA), MAT k hPD-1 7(1.2) IgG4 (P), MAT x hPD-1 9(1.1) IgG1 (AA), MAT
k hPD-1 9(1.1) IgG4 (P), MAT k hPD-1 15 IgG1 (AA) u stanonssix anturen k PD-1 MAT k PD-1 A u MAT k
PD-1 B. B o0mux ueprax, kaxaoe u3 anturen k PD-1, MAT k PD-1 1-15 wmu atanonnerx anturen k PD-1
(MAT k PD-1 A u MAT k PD-1 B) cmemmBanu ¢ xiretkamu simaun NSO, sxcnpeccupytommmu PD-1 genoseka
(~250000 xnerox/mynky) B Onoxupytomem oydepe (FACS+10% ceiBoporoyHoro anpOymuHa 4enoBeka). s
MPOBEJICHUS TAaHHBIX HCcleaoBannii antutena k PD-1 ucnons3oBanu B koHmeHTpanuu 50, 12,5, 3,13, 2,0><10'4,
4,9><10'2, 1,2><10'2, 3,0><10'3, 1,9><10'4, 7,6><10'4, 4,75%10° wu 1,19x10° mrr/uccnenosanue ("4eThIpexKpaTHbBIE
MOCJIeIOBaTeNbHBIC pa3BeicHus). KonndecTBo aHTUTENa, CBSI3aHHOTO C IOBEPXHOCTBIO KIETOK JuHHH NSO,
OTIPENICIISITN C UCTIOIh30BaHUEM KOHBIOTHPOBAaHHOTO ¢ APC BTOPHYHOTO KO3BEro aHTHTENA K Ig uemoBeka MeTo-
noMm FACS. TunudHble KpyUBbIe HACBIMIEHUS MpeacTaBieHsl Ha ¢ur. 11. Onpenensmu 3aaueHus IKso u DKqg, 1
cpenHee 3HaucHHE BBIOOPKH (SM) m crammapTHOe oTKIOHEHHE (SD, ©) 4eThIpeX OTHENBHBIX SKCICPUMEHTOB
MIPUBEICHBI B Ta0II. §.
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Tabmuna 8
Hacmmeﬂﬂe CBA3bIBAHUSA
IKso (Mxr/uccnenosanue) | Koo (MKI/ HccsenoBanue)
Amntuteso x PD-1 SM SD ¢ SM SD ¢
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 « PD-1 B IgG4 (P) 0,1398 0,0951 1,1619 1,2681
MAT x uPD-1 2 IgG1 (AA) 0,4431 0,1997 2,4374 1,2637
MAT k 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 4PD-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 k uPD-1 9(1.1) IgG4 (P) 0,5128 0,2228 3,0563 0,9437
MAT x 4PD-1 15 IgG1 (AA) 0,2927 0,1333 2,0640 0,6096

HccnenoBanusi HachIIIEHUS CBSI3BIBAHMS JEMOHCTPHPYIOT, YTO I'yMaHU3UpoBaHHEIE BapuaHTHl MAT 2 k
PD-1, MAT 7 k PD-1, MAT 9 x PD-1 u MAT 15 k PD-1 umetor 6naronpusiTHeIA TPOQUIb U CBS3BIBAHUS C
noBepxHoCcTHBIM PD-1. B wactHOCTH, TyManu3upoBanabie MAT 7 k PD-1 (MAT x hPD-1 7 (1.1) u MAT & hPD-
1 7 (1.2), conepxamme obmacts Fc IgG1 (AA) wm 1gG4 (P), umerot camblie Hu3Kue 3HadeHust DKqy U3 Bcex mc-
CJICZIOBAHHBIX AHTHUTEIL.

UTOoOB! JOMOJIHUTENBHO OXapaKTepru30BaTh TyMaHu3upoBaHHble antuTena kK PD-1, MAT k hPD-1 2 IgGl
(AA), MAT k hPD-1 7(1.1) IgG1 (AA), MAT k hPD-1 7(1.2) I1gG1, (AA), MAT x hPD-1 7(1.2) IgG4 (P), MAT
k hPD-1 9(1.1) IgG1 (AA), MAT x hPD-1 9(1.1) IgG4 (P) mw MAT x hPD-1 15 IgG1 (AA), uccienoBanu ux
cnocoOHOCTh OoKupoBaTh cBs3biBanue PD-L1 venoseka (shPD-L1) u PD-L2 genoseka (shPD-L2) ¢ PD-1, 3kc-
IpeccupyeMbIM Ha MOBEPXHOCTH KieToK JUHUH NSO. YKa3zaHHBIE KOJMYECTBCHHBIC UCCIIE0OBAHNS BBITIOIHSIIH,
KaK OIMCaHO BbIIIe. THITHUHBIE KpUBbIe HHrHOUpoBaHus cBs3biBanus sPD-L1 u sPD-L2 ¢ PD-1, skcnipeccupo-
BaHHBIM B KyeTkax JuHUM NSO, npencrasiens! Ha ¢ur. 12A u 12B, cootBercTBeHHO. Onpenersiiy 3HaYeHHs
UKy u UKqy, 1 cpennee 3HaueHne BeIOOpkn (SM) u cranmapTHOe oTKIIOHEHHUE (SD, G) TpeX OTIEeNbHBIX dKCIIe-
PUMEHTOB IIpUBEICHEI B Ta0I. 9.

Tab6numa 9
sPD-L1 sPD-L2
HKso HKso HKso HKoo
(MEr/HccaenoBanne) | (MKr/uccjaeroBanme) | (MKI/mce. ) | (MKr/uce )

Antuteno k PD-
. SM SD e SM SD e SM SDe SM SDe
MAT x PD-1 A

0,0203 0,0089 0,2985 0,3279 0,0414 0,0124 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
IgG4 (P)
MAT k PD-1B

0,0148 0,0008 0,1034 0,0100 0,0280 0,0059 0,1190 0,060
IsG1 (AA)
MAT k PD-1B

0.0143 0.0013 0.0798 0.0239 0.0280 0,0055 0.0924 0.0065
18G4 (P)
MAT k uPD-12 0,0578 0,0124 0,2480 0,050 0,1294 0,0143 0,3813 0,0656
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1gG1 (AA)
MAT k uPD-
17(1.1) IgG1 0,0166 0,0032 0,0674 0,0041 0,0283 0,0147 0,0886 0,0166
(AA)

MAT k uPD-
17(1.2)1gG1 0,0118 0,0027 0,0678 0,0031 0,0212 0,0031 0,0672 0,0043
(AA)

MAT k uPD-
17(1.2) 1gG4 0,0103 0,0023 0,0520 0,0033 0,0213 0,0019 0,0616 0,0063
®)

MAT x uPD-
19(1.1)IgG1 0,0593 0,0036 0,3238 0,0508 0,4002 0,5000 04573 0,1805
(AA)

MAT k uPD-
19(1.1) 1gG4 0,0460 0.0118 0.2461 00513 0.1105 0,0146 0.2914 0,0526
®)

MAT k uPD-
1151gG1 (AA)

00440 | 00092 | 02068 0.035 00945 | 00022 | 03093 | 0,0588

HUccrnenoBanust HHTHOMPOBAHUS CBS3BIBAHUS JIMTAHIOB JEMOHCTPHPYIOT, YTO TYMAHU3UPOBAaHHBIC BapHaH-
161 MAT 2 x PD-1, MAT 7 k PD-1, MAT 9 k¥ PD-1 u MAT 15 x PD-1 ciocoOHbI HHTHOUPOBATH CBS3BIBAHHE
sPD-L1 u sPD-L2 ¢ PD-1 na noBepxHocTtH kieTkd. B gactHocTH, rymanusupoBanable MAT 7 k PD-1 (MAT
hPD-1 7 (1.1) u MAT x hPD-1 7 (1.2)) umerot campble Hu3kHe 3HaueHUs K31 n3 Bcex MccieT0BaHHBIX aHTHTET.

IIpumep 3. Brokuposanne KoHTpobHOW Touku PD-1/PD-L1 rymanuzupoBaHHBIMH aHTUTeNaMu K PD-1
YeJIoBeKa.

Cnocoonocts MAT k hPD-1 2 IgG1 (AA), MAT k hPD-1 7(1.1) IgG1 (AA), MAT x hPD-1 7(1.2) IgGl,
(AA), MAT x hPD-1 7(1.2) IgG4 (P), MAT x hPD-1 9(1.1) IgG1 (AA), MAT x hPD-1 9(1.1) 1gG4 (P), MAT x
hPD-1 15 IgG1 (AA) n stanonssix anturen Kk PD-1, MAT x PD-1 A u MAT x PD-1 B, BeicTynars aHTarosu-
cramu ocu PD-1/PD-L1 (t.e. 6nokupoBath B3aumoneictsue PD-1/PD-L1 n npenoTpamars nojnasieHue OTBe-
ToB T-KJIETOK), MCCIIEAOBAaIN B KOJIMYECTBEHHOM HCCJIEJOBAaHMU C HMCIHOJIB30BAaHUEM peroprepa Jonudepassl
Jurkat-luc-NFAT/CHO-PD-L1. B o6mux ueprax, kietku auaun CHO, skcnpeccupyromme PD-L1 (CHO/PD-
L1), BeiceBanu B motHocTH 40000/myHKy B 100 Min kynbrypansHoi cpensl (RPMI+10% deranpHo# Obraneii
ceiBopoTkH (PBC)+100 mkr/mi rurpomuriuaa B+100 mxr/min G418) 1 uakyOnpoBanu B TedeHue Houu. Ha cie-
JIYIOIIMHA eHb CPebl YIASIIN, U B KOKAYI0 JyHKY BHOcHIH KineTku Jurkat MNFAT-luc2/PD-1 (Promega) B
mrotHocTr 50000 knetok/myHKY B 40 Mxu Oydepa ans anammza (RPMI+2% ®BC) u anturena k PD-1, MAT x
PD-1 1-15, unu atamonnsie antutena k PD-1 (MAT k PD-1 A u MAT k PD-1 B) (0-25 Mkr/mn, Bocemb TocJie-
JIOBaTeJIbHBIX pa3BeleHni B 2,5 pa3a B Oydepe 11 aHanusa), MHKyOupoBanu B Teuenue 6 4 npu 37°C ¢ nomnosn-
HUTEJILHOM MHKyOaruel B Tedyenue 5-10 MUH IpH TeMneparype OKpyXaromel cpenpl. 3aTeM B KaXIyI0 JIYHKY
no6asismn o 80 Mk cy6erpata BioGlo (Promega), n minanmeT nHKyOupoBaiu emie B TedeHue 5-10 MuH npu
TeMIlepaType OKpY>KaloIei cpeibl, THTEHCHBHOCTD JIIOMUHECIICHIIMH U3MEPSUIH B CUNUTHIBATEIIE /IS [UIAHIIETOB
Victor. TunudHbIe KpUBBIC HACKHICHUS MpeacTaBieHb Ha ¢ur. 13. Onpenensumu 3HaueHus IKsy u Ko, 1 cpea-
Hee 3HaueHue BbIOOpkH (SM) u ctanaapTHoe oTkioHeHne (SD, ¢) 4eThIpex OTAETbHBIX IKCIIEPUMEHTOB IPHUBE-
nensl B Tabu. 10.
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Tabauma 10
Curnaa penoprepa
Antureno k PD-1 IKso (MKr/mccenoBanme) Koo (MKI/HCCTIEIOBAHNE)

SM SD ¢ SM SD ¢
MAT x PD-1 A IgGl (AA) 0,2549 0,0480 2,4474 1,2228
MAT x PD-1 A IgG4 (P) 0,2049 0,0719 2,5535 1,2139
MAT x PD-1 B IgG1 (AA) 0,2119 0,1781 2,2036 2,0118
MAT « 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 4PD-1 7(1.2) IgG1 (AA) 0,0944 0,0153 0,6452 0,2615
MAT x 4PD-1 7(1.2) IgG4 (P) 0,0965 0,0169 0,6885 0,01858
MAT k uPD-1 9 IgG1 (AA) 0,2835 0,0530 2,9968 0,8866
MAT & 4PD-1 9 IgG4 (P) 0,3154 0,0872 5,0940 4,0496
MAT k uPD-1 15 IgG1 (AA) 0,2585 0,0592 3,3138 1,0532

HccnenoBanyst MHTEHCUBHOCTU CUTHAJIOB PEOpTepa AEMOHCTPUPYIOT, YTO T'yMaHU3UPOBAHHbBIE BAPUAHTEI
MAT 2 k PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 k PD-1 moryr 6nokupoBats oce PD-1/PD-L1 u Gy-
IIyT TPEAOTBpaIIaTh MOJAaBIeHNE OTBETOB T-kieTok. B wactHocTH, ryMann3upoBanHoe MAT 7 k PD-1 (MAT k
hPD-1 7 (1.1) u MAT & hPD-1 7 (1.2), conepxamee obmacts Fc IgG1 (AA) umu IgG4 (P), umeeT camble HU3KHE
3nageHus DKso/OKgy.

[Ipumep 4. @yHKITMOHATHFHAS AaKTUBHOCTH aHTUTEN K PD-1 yenoBeka.

Onreporokcud THma B Staphylococcus aureus (SEB) mpencraBisier co0oli MUKPOOHBIN CyIEpaHTUTEH,
CHOCOOHBIH aKTHBUPOBAThH 3HAUYNTENBHYIO N0TI0 T-Ki1eTok (5-30%) y SEB-uyBcTBHTENBEHBIX 10HOPOB. SEB CBfI-
3p1BaeTcs ¢ [KI'C 11 BHe O0po3/bI CBS3BIBAHUS MENTHIOB |, ClieoBaTenbHO, 3aBucHutT ot [ KI'C 11, HO HeorpaHu-
yeH 1 onocpenoBad TCR. SEB-ctumyssinus T-kneTok mpuBoIuT K npoiudepalyiv oJUroKIOHAIBHBIX T-KIIeTOK
Y BBIpaOOTKE IIUTOKMHOB (XOTSI MOXKET HAOIIOJaThCsl HK3MEHUYHUBOCTH OTBETOB JIOHOPOB, M HEKOTOPBIE JOHOPHI HE
Oynyt orBeuatsh Ha SEB). B Teuenue 48 u SEB-crumymsiiun MKIIK aktuBupyror PD-1 u LAG-3 ¢ nocnenyto-
UM yCHJICHHEM, KOTOpOe HaOJIolaeTcsl Ha 5-H JIeHb Mocje BBICAIKH BTOPHUYHON KyJIBTYpHl B 96-ITyHOUYHBIH
mwianmeT ¢ SEB-crumynsanuen. AxtuBaiius 0€IKOB KOHTPOJIBHOH TOYKM MMMyHHOTO oTBeta PD-1 m LAG-3
nociie SEB-ctumynsnmn MKIIK orpaHwdnBaeT BbIJeNIEHHE IUTOKHHOB TPU IMOBTOPHOW CTHUMYJISAIMH. bbima
HCclIeIoBaHa CrocoOHOCTh aHTuTeN K PD-1 1o oTnenpHOCTH B B KOMOMHamMH ¢ anturenamu k LAG-3 ycwim-
BaTh BEICBOOOXKIEHNE ITATOKWHOB MTOCPEJCTBOM HHTHOUPOBAHKSI KOHTPOJIBHOU TOUKHU. B 06mux yeprax, MKIIK
OUYMINAIH W3 LETbHOW KPOBH, MOTYYCHHOH OT 3MOPOBBHIX JOHOPOB, NOAMUCABIINX (GopMy MHGOPMHUPOBAHHOTO
cornacus (Biological Specialty Corporation), ¢ ucmonbp3oBaHieM crioco0a NEeHTPU(YTHPOBAHKS B TPAJHCHTE
wiotHocTH Ficoll-Paque Plus (GE Healthcare) B cooTBeTCTBHM C MHCTPYKLIMSIMU W3rOTOBUTEINS, U T-KII€TKH 3a-
TEM OYHIIAIH, UCTIONB3Ysl HaOop s BhiAeneHus T-kimeTok yenoBeka Dynabeads™ Untouched™ (Life Tech-
nologies) B coOOTBETCTBUU ¢ MHCTpyKumsiMu npousBoautens. Ounmennsie MKIIK xynsTuBHpoBanm B cpenax
RPMI+10% unnakTuBupoBanHoO# HarpeBaHneM ®bC+1% neHnIMIUIMHA/CTPENTOMUINHA B 00beMHBIX Kotbax T-
25 B Teuenue 2-3 gHelt mo otnensHocTH Wi ¢ SEB (Sigma-Aldrich) B xonnentpanun 0,1 Hr/mn (mepBruHas
crumyianust). B xonne nepsoro paynga SEB-ctumymsumn MKIIK nBaxkas! nmpombiBamu GocdaTHO-CONEBBIM
oydpepom (OCB) u cpasy ke BBICEBaN B 96-TyHOUYHBIC IUIAHIICTHI IS KYJIBTUBUPOBAHUS TKAHW B KOHIICHTPA-
un 1-5x10° KIETOK/TYHKY TOIBKO B CPEIbl, CPEIbI ¢ KOHTPOJIBHBIM aHTHTENOM HJIH aHTHTENOM K PD-1, cpessl
¢ SEB B konuenrparuu 0,1 Hr/mi (BTopnuHas ctumyisinust) u 6e3 antuten win cpensl ¢ SEB 1 KOHTpoIbHBIM
IgG nnm aaTuTenom k PD-1, ¢ mobaBnenuem mn 6e3 anturena Kk LAG-3, 1 KyJTbTUBUPOBAIN B TCUCHHUE eIie 2-3
IHEeH. B KoHIIE BTOPOH CTUMYIIAINY CyTIepHATAHTHI COOMPAIH ISl H3MEPEHHUS CEKPENN IUTOKHHOB C HCIIOJIb-
3oBanneM HabopoB miast UDA DuoSet s nsmepennss MOH-y, DHO-a, NJI-10 n NJI-4 yenoseka (R&D Sys-
tems) B COOTBETCTBHH C MHCTPYKIUSIMH IIPONU3BOIUTEIS.

Uccnenosamu cnocodbHocts MAT 2 x PD-1, MAT 7 x PD-1, MAT 9 x PD-1 u MAT 15 x PD-1, o or-
JIETPHOCTH WJIM B KOMOWHAIuu ¢ yHUKanmbHeIM MAT k LAG-3 1, ycunuBaTh BRICBOOOXKICHHE ITUTOKHHOB TIO-
CPEICTBOM MHTHOMPOBAHUS KOHTPOIHHOHN TOYKH.

JlaHHBIE HMCCIIEIOBaHUS TaK)Ke BKIIOYAIHM WCIIOIB30BAaHHE OJHOTO WM Oojiee M3 CIEXYIOMNX STAJOHHBIX
aututen kK PD-1: MAT k PD-1 A; MAT k PD-1 B; u MAT x LAG-3 A, no oTaenbHOCTH WK B KoMOuHanuu. Ha
¢ur. 14 npencrasiens! npopmnu cekpertnu MOH-y u3 SEB-ctumymupoBanssix (0,1 ar/mim) MKIIK ot Tummg-
HOTO JOHOpPa, UMerIIero Haaexkamuii oteT (D: 38941), 00paboTaHHBIX: KOHTPOJIEM 0€3 aHTUTENA; AHTHTEIOM
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it kouTpois usoruna; MAT 7 k PD-1 w/unmu MAT k LAG-3 7; MAT 9 k PD-1 w/umu MAT x LAG-3 1; MAT
15 x PD-1 w/umu MAT x LAG-3 1; MAT 2 x PD-1 w/uiun MAT x LAG-3 1; win 3TalOHHBIMH aHTHUTEJIAMHU K
PD-1, MAT x PD-1 B w/unmu MAT k LAG-3 A (aHTHTEa HCIIOIb30BaAIK B KOHIICHTpAIuu 10 MKr/mir).

B 10MONHUTENBHBIX MCCIEAOBAHUAX OICHUBAIN CIIOCOOHOCTh TYMaHW3WPOBaHHBIX BapuaHTtoB MAT 2 k
PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 k PD-1 (conepxamux Fc IgG1 (AA) uenoseka wim 1gG4 (P)
4eJioBeKa), a Takke dTaNoHHBIX aHTHTeN K PD-1, MAT k PD-1 A u MAT x PD-1 B, ycunuBath BHICBOOOXICHNE
IIUTOKWHOB TTIOCPEACTBOM MHTHOUPOBAHM KOHTPOJIBHON TOUKH. J[J1s IpOBEICHHSI JaHHBIX MCCIICIOBAHUN aHTH-
TeJa UCIOJIb30Banu B KoHneHnTpamuu 0,625, 2,5 n 10 mxr/mi. Ha ¢ur. 15A-15B npencraBners! npoduiam cek-
perun UOH-y (pur. 15A) 1 ®HO-a; (¢pur. 15B) uz SEB-crumynupoBannsix (0,2 ar/mir) MKIIK ot TunmngHOTO
noHopa, uMeromero oteeT (D: 57709), kotopbie oOpabaThiBai KOHTpoeM 0e3 aHTHTeNa WIW OJHHM W3 Clie-
IYIOIIMX aHTUTEN: aHTuTesIoM Juist KoHTpois m3otuma; MAT k hPD-1 2 IgG1 (AA); MAT k hPD-1 7(1.2) IgG1
(AA); MAT k hPD-1 7(1.2) IgG4 (P); MAT x hPD-1 9(1.1) IgG1 (AA); MAT k hPD-1 9(1.1) IgG4 (P); MAT
hPD-1 15 IgG1 (AA); nnu stanonnsiMu antutenamu k PD-1, MAT k PD-1 A 1gG1 (AA), MAT k PD-1 A IgG4
(P), MAT x PD-1 B IgG1 (AA), MAT x PD-1 B IgG4 (P). O6mee konmaectBo UDH-y (nir/mr) B 0Opasmax, 00-
paborannsix SEB+anTHTEN0, onpenernsu A 00pasoB, 00paboTaHHEIX aHTHTeNaMu K PD-1 B KOHIeHTpan
0,625, 2,5 u 10 mxr/mut, 1 cpeanee 3HaUeHHE BEIOOPKU (SM) 1 ctanaapTHoe oTkiIoHeHue (SD, o) ans Tpex pas-
HBIX JOHOPOB, MMEIOIINX OTBET (3a MCKIIOYCHNEM YKa3aHHBIX CITydaeB), mpuBeaeHsb! B Taba. 11. CooTHomEHHE
ypoBHeit UDH-y, cekpeTupyeMoro B oOpasie, 00paboTaHHOM TYMaHU3UpOBaHHBIMY BaprantaMud MAT 2 k PD-
1, MAT 7 x PD-1, MAT 9 x PD-1 u MAT 15 x PD-1 (conepxaumu Fc IgGl (AA) yenoseka nim 1gG4 (P)
YeJIOBeKa), 0 CPAaBHEHHUIO C YPOBHSIMH, HHAYIMPOBAHHBIMH KOHTPOJIBHBIME anTHTenamu Kk PD-1, MAT x PD-1
A u MAT x PD-1 B (1.e. rymannsupoBanasiM MAT k PD-1/MAT & PD-1 A u rymaranzupoBanasiM MAT k PD-
1/MAT k PD-1 B), npencrasneHo B Tabia. 12 u Tabis. 13, cOOTBETCTBEHHO.
Tab6muma 11

Cexpenusi UOH-y (nr/mu)

AnTHTes0 K PD1 (MKI/™Mu1) 0,625 MKr/MJ 2,5 MKr/ma 10 Mkr/ma

Antutesio k PD1 SM SDe SM SDe SM SD 6

MAT k PD-1 A IgG1 (AA) | 221,18 | 110,89 | 341,13 | 247,93 | 347,46 | 14472

MAT x PD-1 A IgG4 (P) 28136 | 132,65 | 49515 | 190,57 | 39941 | 117,56
MAT k PD-1 B IgG1 (AA) | 366,69 | 196,64 | 387.682 | 21551 | 387,32 | 282,81
MAT k PD-1 B IgG4 (P) 343,40 | 18596 | 433382 | 16323 | 55168 | 12508
MAT k uPD-1 7(1.2) IgG1

302,05 | 18571 | 610,70 | 209,77 | 414,63 | 272,65
(AA)
MAT k 4PD-1 7(1.2) IgG4

384,57% | 323,791 | 41140 | 39859 | 370,06 | 108,12
()
MAT k uPD-1 9(1.1) IgG1

340,81 | 20776 | 442,598 | 303,70 | 65529 | 56791
(AA)
MAT k uPD-1 9(1.1) IgG4
®) 309,82 | 13030 | 468,62 | 350,15 | 42435 | 28895
P

MAT x uPD-1 15 IgG1 (AA) | 360,00 | 274,28 373,32 160,25 541,83 | 44422

MAT k uPD-1 2 IgG1 (AA) | 27588 | 13523 | 372,73 5353 | 496,70 | 23537

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

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

1 P€3yJ'ILTaTI>I, IMOJYYCHHBIC Y IBYX JOHOPOB, UMEBIINX OTBCT.
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Tabuuma 12

CoorHomenne yposHeii cekpeunu HOH-y (Hosoe MAT x

PD-1/MAT k PD-1 A)

Awnrturesio k PD1 (Mkr/mu) 0,625 MKI/™Ma 2,5 MKr/ma 10 mxr/ma
AmnTtuTesio 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 « PD-1 A IgG4 (P) 1,00 0,00 1,00 0,00 1,00 0,00
MAT k PD-1 B IgG1 (AA) 1,77 0,92 1,28 0,36 1,07 0,42
MAT k PD-1 B IgG4 (P) 123 0.16 0,92 0,27 1,40 0.12
MAT xaPD-17(1.2) 1gGL 1,36 0,37 246 1,85 1,17 041
(AA)

MAT x uPD-1 7(1.2) IgG4 (P) 1,20% 0,35% 0,79 0,54 0,95 0,22
MAT x «PD-1 9(1.1) IgGl 148 0,19 146 0,71 1,70 0,84
(AA)

MAT x 9PD-1 9(1.1) IgG4 (P) 1,13 0,13 0,91 0,42 1,02 0,46
MAT k «PD-1 15 IgGL (AA) 1,50 0,39 151 123 1,48 0.71
MAT x uPD-1 2 IgG1 (AA) 1.32 0,53 1.48 0,86 1.42 0,12
Konrponsasiii IgG 0,63 0,2 0,33 0,08 0,39 0,24
AHIHTE0 OTCYTCTBYET 0,54 0,12 0,39 0,14 0,31 0,17

-
+ Pe3ynbTaThl, MOJYyYEHHBIE Y IBYX JIOHOPOB, UIMEBIINX OTBET.

Tab6muma 13
CoorHomenne yposHeii cekpeunn HOH-y (HoBoe MAT k

PD-1/MAT x PD-1 B)

Anruresio k PD1 (mkr/ma) 0,625 MKkr/mu 2,5 MKr/ma 10 Mxr/ma
AnTuTenio k PD1 SM SD ¢ SM SD e SM SD 6
MAT x PD-1 A IgG1 (AA) 0,37 0,37 0,82 0,20 1,06 0,48
MAT k PD-1 A IgG4 (P) 0,82 0,12 1,16 0,38 0,72 0,07
MAT x PD-1 B IgG1 (AA) 1,0 0,00 1,0 0,00 1,0 0,00
MAT « PD-1 B IgG4 (P) 1,0 0,00 1,0 0,00 1,0 0,00
MAT x uPD-1 7(1.2) IgG1

0,84 0,22 1,77 0,81 1,11 0,07
(AA)
MAT « 9PD-1 7(1.2) IgG4

0,91% 0,26% 0,83 0,50 0,68 0,17
®)
MAT x uPD-1 9(1.1) IgGl

1,04 0,59 1,12 0,29 1,60 0,42
(AA)
MAT k 4PD-1 9(1.1) IgG4

0,92 0,09 0,99 0,36 0,75 0,39
®)
MAT «k 4PD-1 15 IgG1

1,01 0,48 1,07 0,57 1,34 0,15
(AA)
MAT x 4PD-1 2 IgG1 (AA) 0,78 0,12 1,10 0,38 1,46 0,53
Koutpomnensiit IgG 0,39 0,08 0,27 0,08 0,34 0,13
AHTHTEIIO OTCYTCTBYCT 0,34 0,11 0,31 0,03 0,28 0,08

1 Pe3ynbTathl, OJTy4EHHEIE Y IBYX JIOHOPOB, MMEBIINX OTBET.

Pe3ynbTaThl JaHHBIX WCCIICIOBAHWA AEMOHCTPUPYIOT, uTo anTtuTeda k PD-1, MAT 2 x PD-1, MAT 7 k
PD-1, MAT 9 x PD-1 u MAT 15 k PD-1, pe3ko ycunusanu Beipabotky MUOH-y (pur. 14 u 15A n tabn. 11-13) n
®HO-a (dur. 15B) uz SEB-ctumynupoanssix MKIIK npu noBTopHo# crumyssiin. [Tomumo 3Toro komGuHa-
st agTuTen K PD-1 ¢ anturenamu k LAG-3 npuBoamia K JOMOTHUTEIHPHOMY YCHJICHHIO BEICBOOOXKICHHS ITH-
ToKUHOB ((ur. 14) n3 SEB-crumymuposanabsix MKIIK nipu moBTOpHON CTUMYIAIMU. B gacTHOCTH, KOMOMHALINS
MAT 2 x PD-1, MAT 7 x PD-1, MAT 9 x PD-1 wim MAT 15 k PD-1 ¢ yHukanpHbeIM antutesioM k LAG-3,
MAT x LAG-3 1, obecnieuniia HanboJIbliee yCUICHHE.
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IIpumep 5. NUccnenoBanus cBs3biBaHus Oucnenupuaeckux Moekya PD-1xLAG-3.

[Momydanu psin Oucnenuduaeckux monekyn PD-1xLAG-3, Bkimodas auarena, coaepikamme oodnactu Fc,
coJIeprKalliie TpH, YETHIpEe U IATh Lenel u oucnenuduyeckoe antureno. [loxydann yeTsipe quatena, cojepka-
KX YETHIpe LEMH U COoJIep KalluX JOMEHBI, CIOCOOCTBYOIINE 00pa3oBaHHmIo reTepoanmepa, ¢ E/K-cnimpansio, u
o6o3nauamm "DART A", "DART B", "DART C" u "DART I". ITony4anu yeTsIpe 1uareina, COACpKaIUX YeThIpe
nenu u coaepxamux gomensl CH1/CL, u o6o3naganu "DART D", "DART E", "DART J" u "DART 1". Ilony-
Yaly JjBa AMAaTelNa, COACPIKaIINX AT HEeTlel U CoepKallluX JOMEHBI, CIIOCOOCTBYOINE 00pa30BaHUIO T€TEPO-
nmumepa, ¢ E/K-crmmpanbio, 1 nomenst CH1/CL, u o6o3naganm "DART F" u "DART G". Ilonydanu omHO aHTH-
TeJI0, UMeroIIee Tpu Iienu u coaepxkamee E/K-crupans, n o6o3navamu "DART H". Tlony4yanu omHo Oucmeru-
(buyeckoe aHTUTENO, cojepxkaliee deTbipe Ienu, u obo3Hadam "BSAB A". CtpykTypa 1 aMHHOKHCIOTHBIE
MIOCJIC/IOBATENILHOCTH YKa3aHHBIX Oncnenuduyecknx mosekyn PD-1xLAG-3 npuBeneHs! Bollie 1 0000IIEHB! B
Tabm. 14 Hroke.

Tabmuma 14
Hazsanu JApyrue
Hcxonnoe MAT Fct Tenu SEQ ID NO:
€ KOMITOHEHTbI
MAT x 4PD-1 7(1.2)
1G4 267 (X1=A; X,=Y; | E/K-crmpany; cm.
DART A | MAT x4LAG- 4
(YTE) X3=T; X4=E) n 268 Qurypy 3B
31(1.4)
MAT x wPD-17(1.2)
1G4 267 (X=G; X,=Y; | E/K-cniupanu; cm.
DARTB | MAT x4LAG- 4
(YTE) X3=T; X4=E) u 268 urypy 3B
31(1.3)
MAT x 4PD-1 7(1.2)
267 (X,=G; X;=M; | E/K-cnupany; cm.
DART C | MAT k4LAG- TgG4 4
X5=8; X+=T) u 268 @urypy 3B
31(1.3)
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MAT x uPD-1 7(1.2)
1G4 CL/CHI; cm.
DARTD | MAT x uLAG- 4 269 u 270
(YTE) Durypy 3C
31(1.4)
MAT x uPD-1 7(1.2)
1G4 CL/CHI; cm.
DARTE | MAT x uLAG- 4 271u 272
(YTE) Qurypy 3C
31(1.4)
MAT x 4PD-1 7(1.2) 1gG1 CL/CHI1 u E/K-
273,274,275u
DARTF | MAT x uLAG- (AA/ 5 76 CIMPAJIH; CM.
31(1.4) YTE) Durypy 5
MAT x4PD-17(1.2) | IgGl CL/CHI u E/K-
277,278,279 u
DART G | MAT k uLAG- (AA/ 5 280 CIIMPAITH; CM.
31(1.4) YTE) Durypy 5
MAT x 4PD-1 7(1.2)
IgG1 E/K crimpanu; cm.
DARTH | MAT k uLAG- 3 281,282 u 283
(AA) Durypy 4A
31(1.4)
MAT x 4PD-17(1.2)
1gG4 E/K-cniupanu; cMm.
DARTI | MAT xuLAG- 4 290 1 291
(YTE) durypy 3B
36(1.1)
MAT x 4PD-1 7(1.2)
1G4 CL/CHI; cm.
DARTJ | MAT x4LAG- 4 292 u 293
(YTE) Durypy 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) Durypy 3C
MAT, conepxaiuee
MAT k uPD-17(1.2)
1gG1 286, 287, 288 u obmacte Fe ¢
BSAB A | MAT x uLAG- 4
(AA) 289 MOIUGUUHPOBAHH
31(1.4)
BIM 3apSIZIOM

T Mounexynsi, conepxamue obmacti Fc IgG4, Takke coaep aT CTaOWIM3HPOBAHHYIO IIAPHUPHYIO 06-
nactb [gG4.

Jlononautensable Oucnienuduaeckne Mosekyiasl PD-1xLAG-3, coneprxaiue aabTepHATUBHBIC CAWTHI CBSI-
3p1BaHUs 31uTonoB PD-1 w/umn LAG-3, MOTYT OBITB JIETKO TOJIy4YEHBI ITyTEM BKIIOYEHHUS PA3JIMYHBIX JOMEHOB
VH u VL. AnanoruysasiM 00pa3oM, MOJICKYJIbI, CBA3BIBAIOIINC aHTUTCH, OTIHNYHBIA 0T LAG-3, MOTyT OBITH IO-
JMy4eHHI TyTeM BKIroueHUs VH u VL, uMeromux xenaTeabHy0 CIenu(pUIHOCTS.

[Ipodunu HacklmeHUsT CBSA3bIBAaHUS KOHCTpyKmmi Oucriennpmdeckux amaten PD-1xLAG-3: DART A,
DART B, DART D, DART E, DART F, DART G, DART H, DART I u DART 1; auturen k PD-1: MAT k
hPD-1 7(1.2) IgG4 (P), MAT k hPD-1 7(1.2) IgG1 (AA), MAT k PD-1 A IgGl (AA) u MAT k PD-1 A IgG4
(P); m aatuten k LAG-3: MAT x hLAG-3 1(1.4) IgG4 (P), MAT x LAG-3 A IgG4 (P), MAT k hLAG-3 1(1.4)
IgG1 (AA) 1 MAT x LAG-3 A IgG1 (AA), uccienoBanu 1Mo CymecTBY, Kak OMKMCaHO Bhime. KoHCTpyKIny Ouc-
nerudraeckux antuten PD-1xLAG-3 uccnenoBanu ist otieHKH cBsizbiBanus ¢ PD-1 u LAG-3, Torna kak aHTH-
tena k PD-1 u anturena k LAG-3 mccnenoBain TOJBKO JJIS OTICHKH CBS3BIBAHMS C UX COOTBETCTBYIOIIMMH aH-
TATeHaMH. JIJI1 IpOBEICHUS TaHHBIX UCCIICIOBAHUI HCITOJIb30BaN KiieTkH TuHUM NSO, skcnpeccupyromue PD-
1 wm LAG-3. HUcnons3oBanu auarena u antutena (170,0-0,013 MxM wim 85,0-0,0021 MxM (d4eTbIpexKpaTHbIE
nociefoBaTeIbHbIe pasBeneHus). 3Hadenuss DKsy u DKoy onpenensim u npeacraBisu B 1adn. 15-16. Ipen-
CTaBJICHO cpejHee 3HaueHue BHIOOpPKU (SM) u cranaapTHoe oTKiIoHeHHUe (SD, G) mis Tex ciydaes, KOTJa Mmpo-
BOJIVUIM JIBAa WK O0JIee OTACTHHBIX SKCIIEPHMEHTOB.
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Tabmuna 15
Haceimenne cesazpiBanusa PD-1
Mouekyaa IKso (MeM) IKoo (MeM)

SM SD ¢ SM SD o
DART A 1,9297 0,4324 9,6027 0,4801
DART B 1,76408 12,27008
DARTD 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 4,53108 22,6600%
DART I 1,3232 0,4890 7,8135 4,0821
DART 1 2,1329 1,4850 13,8113 9.0256
MAT «k 4PD-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 4PD-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

§ Pe3ynbTarhl, MOJYyYCHHBIC B OTHOM 3KCIIEPHMEHTE.
Tab6muma 16

Hacbimenue ces3piBanust LAG-3

MouJekyaa IKso (mxM) Koo (MxM)
SM SD ¢ SM SD ¢
DART A 0,8402 0,2231 4,4448 2,4770
DARTB 1,07508 9,85808
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 2,3840% 9,7810 42412
DART I 0,5321 0,0547 4,198 3,2188
DART 1 20,0233 2,1454 115,97 15,2425
MAT x uLAG-3 1(1.4) IgG4 (P) 1,0057 0,1969 5,1360 47904
MAT x LAG-3 A IgG4 (P) 0,5968 0,1376 2,0833 0,3244
MAT x uLAG-3 1(1.4) IgG1 N
(AA) 0,6069 0,3430 3,6373 2,4762
MAT x LAG-3 A IgG1 (AA) 0,4523 0,1660 2,0187 0,7035

¥ Pe3ynbTaThl, MONMyYEHHBIE B OJHOM YKCIIEPHMEHTE.

HccnenoBanust HACHIMIEHHS CBSI3BIBAHMS IEMOHCTPUPYIOT, YTO KOHCTPYKIMH OHCIIEU(PHUIECKNX aHTUTEN
PD-1xLAG-3 coxpansior cBs3biBanue ¢ PD-1 u uMeroT npoduim CBA3bIBaHUS, KOTOPHIE CXOAHBI C MPOPUISIMH
CBs3bIBaHUA aHTHUTEN K PD-1. AHamornaapsIM 00pa3oM, KOHCTpYKIWHU Oucnernuduaecknx antutes PD-1xLAG-3
coxpassoT cBsizbiBaHue ¢ LAG-3 u, 3a nckmouenueM DART 1, nmeror npo¢uity CBA3bIBaHUS, KOTOPbIE CXOHEI
C MPOMISIMU CBA3BIBAHUS NUCXOIHBIX aHTHTEN K LAG-3.

[Tpumep 6. MccnenoBanust MHTHOUTOPHON CIIOCOOHOCTH Onctierupuaeckux Mosekyia PD-1xLAG-3.

CniocobHocTh Oncnerupuaeckux Mmoekyn PD-1xLAG-3: DART A, DART B, DART D, DART E, DART
F, DART G, DART H, DART I, DART 1 u B SAB A; u aututen k PD-1: MAT k hPD-1 7(1.2) IgG4 (P), MAT
k hPD-1 7(1.2) IgG1 (AA), MAT k PD-1 A IgG1 (AA) u MAT k PD-1 A 1gG4 (P), OoxupoBaTh CBS3bIBaHUC
PD-L1 uenosexa (shPD-L1) u PD-L2 wenoBeka (SHPD-L2) ¢ PD-1, skcripeccupyeMbIM Ha MMOBEPXHOCTH KJIETOK
muann NSO, uccnenoBany 1Mo CymiecTBy, Kak OMMCaHo BbImIe. JnaTtena U aHTHTENa UCIOIb30BaIN B KOHLICHTpA-
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uu 33,75-0,002 MxM unu 107,5-0,0001 MxM (4eTsIpexKpaTHBbIE OCIEA0BATEIbHBIC PA3BEACHUS).

3nauenus MKsy u UKy, onpenensin n npencrasmsum B tadn. 17. Cpennee 3HaueHue BbIOOpkH (SM) m
cTaHiapTHoe oTKIOoOHeHue (SD, G) mpenacraBisum U TeX CIy4aeB, KOT/a MPOBOJMIHN 2 WM 0oJiee OTACIBHBIX
SKCHEPUMEHTOB.

Tab6muma 17
Baoxkuposanue cesspianns sPD- Baokuposanue cesspiBanns sPD-
L1/PD-1 L2/PD-1
Mouaekya
HKso (mxM) HKoo (MrM) HKso (mxM) HKoo (MxM)
SM SD ¢ SM SD ¢ SM SD e SM SD o

DART A 0,9645 | 0,1485 5,6312 1,5247 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 | 2,5135 | 3,1255 | 05869 | 9,2973 | 5,5426
DARTE 1,6533 | 0,3307 7,8470 1,1642 | 2,9460 | 0,7736 | 6,6135 | 0,0177
DARTF 0,5697 | 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 9,5742 | 6,2065 | 3,6847 | 29,395 | 3,8679
DART 0,8363 | 0,1302 53115 | 03125 | 1,286 03125 | 6,2485 | 1,3951
DART 1 1,7467 | 0,3097 53,4533 1,0214 | 2,8355 | 1,8250 | 7,2735 | 3,9831
BSAB A 2,1590 | 0,3097 | 11,075 0,8132 | 48775 | 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

0,9209 | 0,3256 43023 | 0,7069 | 13859 | 0,3882 | 5,1675 | 0,2943
IgG4 (P)
MAT x uPD-
17(1.2) 0,7320 | 0,2337 3,2048 1,1479 0,9769 0,2893 | 2,8437 | 1,4801
IsG1(AA)
MAT k PD-1 A

1,0765 | 0,2393 5,2775 0,9933 1,9510 0,8814 | 5,0880 | 1,3831
IgG1 (AA)

HccnenoBanns MHrHOMPOBaHMS CBS3BIBAHUS JIMT'AHAA JEMOHCTPUPYIOT, YTO KOHCTPYKIMU Oucrieruduye-
ckux antutell PD-1xLAG-3 coxpaHstoT ciocoOHOCTh HHTHOMpPOBaTh cBsi3biBanue SPD-L1 u sPD-L2 ¢ PD-1 Ha
MMOBEPXHOCTH KJIETKU. [IOMHUMO 3TOTO HCCIIEOBAIA CIIOCOOHOCTHh Oucmernuduieckux mosekyn PD-1xLAG-3:
DART A, DART B, DART D, DART E, DART F, DART G, DART H, DART I, DART 1 u B SAB A; u antu-
ten k LAG-3: MAT x hLAG-3 1(1.4) IgG4 (P), MAT k LAG-3 A IgG4 (P), MAT x hLAG-3 1(1.4) IgG1 (AA)
u MAT x LAG-3 A IgGl (AA), 6nokupoBats cBsizbiBaHne LAG-3 yenoseka ¢ HatuBHbIM [KI'C kiacca Il Ha
MOBEpXHOCTH KiIeToK Jlaymu. B o0mux deprax, kaxmyio oucrnennpudeckyro Monekyny PD-1xLAG-3 u koH-
TposbHOE aHTuTeNno K LAG-3 cMmemmBany ¢ OMOTHHIIMPOBAHHEIM PacCTBOPHMBIM THOpuaHBIM OenkoM LAG-3-
Fc demoexka (shLAG-3) (B konmentpammu 0,5 MKr/mi) u otraenbHo wuHKyOupoBamun ¢ ['KI'C II-
nooKUTeTbHBIME KieTkamu Jayau (2,5x10° kinerox). Kommuecto LAG-3, CBA3aHHOTO ¢ TIOBEPXHOCTBIO KJle-
Tok Jlaynum, ompenensuin ¢ ucmoib3oBaHHeM (DD-KOHBIOTHPOBAHHOTO BTOPUYHOTO AHTUTENA, CBS3aHHOTO CO
ctpenrtaBuguHoM, MetogoM FACS. Jluatena m aHTHTENa UCTIONB30BAIH B KOHIIeHTpanuu 27,5-0,026 MxM (aBy-
KpaTHBIE ToclieioBarenbHbie paspenenus) wim 107,5-0,0001 MkM (deTbIpexKpaTHBIE TTOCIEA0BaTEIbHBIC pa3Be-
nerust) uia 35-0,002 MkM (4eThIpexKpaTHbIE TOCIeI0BATEIbHBIE pa3BeICHNU).

3nauenust UKsy u UKy, onpenensimm u npeacrapnsui B Tabn. 18. Cpennee 3HadeHue BeIOOpkH (SM) u
cranznaptHoe oTkioHeHue (SD, G) mpemocTaBisuid B TeX Cilydasix, KOTAa MPOBOAWIN 2 WM 0oJee OTACNbHBIX
SKCIIEPUMEHTOB.
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Tabmmma 18
Baokuposanue cesizbiBanus ShLAG-3/I'KI'C knacca II
Mouaekyaa HKso (MxM) UKo (MxM)

SM SDe SM SD o
DART A 1,3835 1,6465 8,396102 8,3962
DART B 0,4081 0,1104 3,0645 0,3924
DARTD 1,1843 1,1398 8,0041 7,3317
DARTE 3,2706 2,9177 28,9683 24,1694
DARTF 1,5347 1,2674 10,3920 11,2555
DART G 2,0618 3,3552 11,4422 12,4964
DARTH 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 k 94LAG-3 1(1.4) IgG4 (P) 0,4815 0,2176 3,4837 1,7564
MAT k LAG-3 A IgG4 (P) 0,7011 0,1900 2,4232 0,3481
MAT x 4LAG-3 1(1.4) IgG1
(AA) 0,3637 0,1409 9,4422 7,9319
MAT k LAG-3 A IgG1 (AA) 0,5923 0,3407 2,1451 1,1139

HccnenoBanus HHMMOMPOBaHMS CBSI3BIBAHMS JINTAHIOB JIEMOHCTPUPYIOT, UYTO KOHCTPYKIMU Ouctieruduye-
ckux anturen PD-1xLAG-3 coxpaHsIOT criocOOHOCT MHIMOMPOBATh CBsI3bIBaHHME THOpHHOTO Oenka shLAG-3-
Fc ¢ TKI'C kmacca Il Ha moBepxHOCTH KiIeTKH. 3a uckimoueaneM DART 1, oucnenududeckue Moiekyiasl PD-
I1xLAG-3 umeroT aHajoruuHble MpoQUIN HHIMOMPOBAHHUS, KaK U HCXOIHbIe aHTUTea K LAG-3.

ITpumep 7. biokupoBanue MoJeKyJ KOHTPoJbHOHM Touku PD-1/PD-L1 non nefictBuem Oucnenmuduieckux
Monekyn PD-1xLAG-3.

Croco6HoCTh Oucnerudrueckux mMonekyia 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 antuten k PD-1: MAT x hPD-1 7(1.2) IgG4 (P), MAT «
hPD-1 7(1.2) IgG1 (AA), MAT k PD-1 A IgGl (AA) u MAT k PD-1 A IgG4 (P), BeicTynath aHTaroHUCTaMH
ocu PD-1/PD-L1 (t.e. 6mokxupoBath B3aumopeiictsue PD-1/PD-L1 u npenoTBpamare mojaBieHne OTBEToB T-
KJIETOK), OICHUBAIHM B KOJMYECTBEHHOM HCCIEIOBAaHHM C HCIIOIb30BaHHMEM peropTepa mouudepass! Jurkat-
luc2-NFAT/CHO-PD-L1 (¢ ucnonb3oBanmem kietok CHO/PD-L1 u xnerok Jurkat MNFAT-luc2/PD-1), kak
onucaHo BbIIe. /luaTena u aHTHTENa UCTIONB30BaIK B KoHIEeHTpaumu 100-0,0065 MKM (ueTbIpexKpaTHbIE TO-
cieoBarenbHble pazseaenus) win 100-0,0013 MxM (nmsTHKpaTHBIE TOCIIEI0BATENILHBIC Pa3BEACHUS).

3nauenus MKsy u UKy, onpenensin n npeacrasmsuim B tadn. 19. Cpennee 3HaueHue BbIOOpkH (SM) m
cTaHaapTHoe oTkiIoHeHne (SD, G) MpeacTaBiIsiiu B TeX CIy4asX, KOTJa TMPOBOAWIN 2 WU 0OJiee OTAETbHBIX
SKCHEPUMEHTOB.
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Tabnuma 19
Cur=aaJj penoprepa
Moanexyna HKso0 (mxM) HKoo (MmxM)

SM SD o SM SD o
DART A 0,8804 0,1949 7,9115 1,3232
DARTB 1,079 0,1535 7,5413 3,1483
DARTD 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
DARTH 36,6167 20,8078 968,300 811,8471
DARTI 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 x 9PD-1 7(1.2) IgG4 (P) 0,6460 0,3035 6,0736 2,5513
MAT « PD-1 A IgG4 (P) 1,328 0,7439 16,5138 9,7149
MAT & 4PD-1 7(1.2) IgG1(AA) 0,5214 0,1541 4,7592 2,1044
MAT k PD-1 A IgG1 (AA) 1,4514 1,0049 35,7382 40,9858

HccnenoBaHuss MHTEHCHBHOCTH CHTHAJA PENOpTEpa JEMOHCTPHPYIOT, YTO OONBIIMHCTBO KOHCTPYKIIUH
oucnemuduueckux anrutena PD-1xLAG-3 coxpaHsroT ciocoOHOCTh MHIHOMpoBath cBsizsiBanue sPD-L1 ¢ PD-1
Ha MOBEPXHOCTH KJIEeTKH. KOHCTpyKIMK 4eThIpexBaJeHTHHIX Oucnenuduueckux auaten PD-1xLAG-3, DART
A, DART B, DART D, DART-E, DART F, DART G u DART I, Oblti caMbIMU CHJILHBIMA HHTHOUTOpaMHU B
JAHHOM KOJIMYECTBCHHOM HCCIICIOBAaHNH. AHAIOTHYHBIC PE3yIbTaThl ObUTH TOJIyYEHBI U HECKOIBKHX U3 yKa-
3aHHBIX OMCHENN(UIECKUX KOHCTPYKIUH, PACCMOTPEHHBIX B KOJMYECTBEHHOM HCCIIEIOBAaHUN CBsA3bIBaHUA PD-
L2 ¢ ucrionp3oBaHueM penopTepa.

[Mpumep 8. OyHKUMOHANBHAS aKTUBHOCTD Ouctendrieckux monekyi PD-1xLAG-3.

Crnoco6nocts oucnenuduieckux moaekyn PD-1xLAG-3 ycunuBath BbIZieJIeHHE HINTOKUHOB TIOCPEICTBOM
WHTHOWMPOBAaHUS KOHTPOJBHOW TOYKH HcciieoBanu B SEB-crumymmupoBarabix MKIIK mpu moBTOpHO#M CTHMY-
JSIIUH, KaK OIMCAHO BBIIIE, 332 HCKITIOYEHHUEM OTMEUCHHBIX CITyJaeB.

B HagampHBIX HCCIETOBaHUSAX OICHMBAIN CIIOCOOHOCTh Oucrnenuduueckux Mosekyn PD-1xLAG-3:
DART A, DART D, DART E, DART F, DART G, DART H; u antuten k PD-1 u anturen k LAG: MAT x PD-
1 A IgG4 (P) m MAT k LAG-3 A IgG4 (P), mo otaenbHOCTH WM B KOMOWHAIINY, YCHIMBATh BBICBOOOKICHHUE
IIUTOKMHOB TIOCPEICTBOM HHTHOMPOBAHUS KOHTPOJIBHOM TOUKH. B NaHHBIX KOJMYECTBEHHBIX HCCIEIOBaHMAIX
oucnenudraeckne Mosekyibl U anturenaa PD-1xLAG-3 ucnonbs3oBanu B o0me koHeHTpauu 3,125, 12,5 wmn
50 M, u MKIIK ctumynupoBanu ¢ ucnoiab3oBanreM 0,2 Hr/mi SEB (B npeabIIynuX HCCIIETOBAHUSIX HUCTIONb-
3oBasu 0,1 Hr/mun). st npoBeeHUs! TaHHBIX MCCIICAOBaHUM, TIPH UCIIOIB30BAaHUHM KOMOWHALIMKM aHTUTEN, KOH-
[EHTpAIUs KaXX0r0 aHTHUTENIa COCTABIUIA TIOJOBHUHY OT o0mIei KoHIeHTpanuu (T.e. 1,563, 6,25, wm 25 uM).
Ha ¢ur. 16A n 16B npencrasnenst npodpunu cexperun UPH-y n3 SEB-ctumynupoBanasix MKIIK nByx TH-
MUYHBIX JTOHOPOB, UMEBIIUX O0TBET, D: 35644 u D: 59697, cootBeTcTBeHHO. Kak yxe oTMeuanoch, He Bce TOHO-
pot otBedany Ha SEB B konmentpanyu 0,1 wiu 0,2 ar/mi. s yeunenus SEB-ctumymnsiiiun MKIIK ot 6ombiire-
TO KOJIMYECTBA JOHOPOB B JOIMOJIHUTEIBHBIX HccienoBaHusax SEB ncmone3oBany B BBICOKOH KOHIIGHTpanuu 85
HT/MIT Bma cpenHeit konteHaTparuu 0,5 vr/mit. [Ipu ykazaHHBIX KOHIEHTpanusax ctumyisnus SEB Goiee ycToi-
4yyBa y OOJBIIEro Yucia JOHOPOB, HECMOTPS Ha TO, YTO BCE €I MOXKET HAOII0aThCsl BapHaOEIbHOCTh OTBETOB
JIOHOPOB.

B oHOM M3 yKa3aHHBIX HCCIIEAOBAHUH OLIEHUBAIN CIIOCOOHOCTH Oncnenuduyecknx Moiekysn PD-1xLAG-
3: DART A, DART B; anturena x PD-1: MAT & hPD-1 7 (1.2) IgG4 (P); antutena k LAG-3: MAT k LAG-3 1
(1.4) IgG4 (P); u xomOuHaumu: MAT k PD-1 A 1gG4 (P) u MAT k LAG-3 A 1gG4 (P), ycunusaTh BEICBOOOX-
JICHUE IIUTOKWUHOB ITOCPEICTBOM MHTHOMPOBAHUS KOHTPOJIBHON TOYKH. B yka3aHHBIX KOJIMYECTBEHHBIX HCCIeE-
JIOBaHMIX Oucnernuduaeckrne Moliekynsl U anturena PD-1xLAG-3 wucmonp3oBaim B korneHtpamuu 0,019,
0,078, 0,3125, 1,25, 5 wmu 20 uM, u MKIIK ctumymupoBanu ¢ ucnonb3oBanueM 85 vr/mn SEB. [Ins nposene-
HUS JJAHHOTO KOJMYECTBEHHOT'O MCCIIEAOBAHUS, MPHU WCIIONB30BAaHINHM KOMOMHAIIMN aHTUTEN, KaXKJ0€ aHTUTEIO
obecrieunBaIi B yKa3aHHOM KOHIIEHTPALWH, W, COOTBETCTBEHHO, 00IIasi KOHIICHTPAIMs aHTHTEN B J]Ba pa3a BbI-
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1Ie KOHIICHTPALUHU, KOTOPYIO HCIIONB30BaNN A Kaxaoro antutena (t.e. 0,038, 0,156, 0,625, 2,5, 10 wim 40
HM). Ha ¢wur. 17A u 17B npeacrasnensr npodunn cexkpermn UOH-y u3 SEB-ctumynupoBanuasix MKIIK ot
JBYX THUIIMYHBIX TOHOPOB D: 55515 u D: 54024, cooTBeTcTBEeHHO. B Npyrom mccnenoBaHiy OLEHUBAIN CIIOCOO-
HocTh Omcrenupuaeckux moyekyna PD-1xLAG-3: DART A, DART B, DART C; antutena x PD-1: MAT x
hPD-1 7(1.2) 1gG4(P); anturena k LAG-3: MAT x LAG-3 1(1.4) IgG4(P); u xomOunamuu: MAT k PD-1 A
IgG4 (P) m MAT x LAG-3 A IgG4 (P), ycunuBaTh BBICBOOOXKICHHE ITATOKWHOB TIOCPEICTBOM HHTHOMPOBAHUS
KOHTPOJBbHON TOYKH. B NMaHHBIX KOJMYECTBEHHBIX HCCIEIOBAaHUAX Oncnenuduyeckne MOJCKYJIbl M aHTHUTENa
PD-1xLAG-3 ucnone3oBanu B obmei xonunentparuu 0,048, 0,195, 0,78, 3,125, 12,5 wmu 50 M, u MKIIK
CTUMYJNUpOBay ¢ ucnoip3oBanueMm 0,5 ur/mMn SEB. Jlyis nmpoBeneHus JaHHBIX UCCICIOBAHMMA, B T€X CIyJasX,
KOTJ]a MICTIOJIF30BAJI KOMOWHAIIMIO aHTHUTEN, KOHICHTPAIXs KaXKIOTO aHTUTENIa COCTAaBIIAIA TOJOBUHY OOIIeH
koHneHTpanuu (1.e. 0,024, 0,098, 0,39, 1,563, 6,25 nnu 25 aM). Ha ¢ur. 18A u 18B npencrasiensr nmpodumu
cekpeuun UDH-y nu3 SEB-ctumynuposanaeix MKIIK ot nByx Tunnunsix noHopos D: 20990 u D: 54947, coot-
BETCTBEHHO.

B nononHUTENIEHOM HCCIEN0BAHNH OLIEHUBAJIN BEICBOOOXK IeHHE IinTOKNHA MJI-2.

B wactHOCTH, HccnenoBam cmocoOHOCTh Oucnerupuieckux moiekyn PD-1xLAG-3: DART D, DART H;
aatuten k PD-1: MAT k PD-1 A IgG4 (P), MAT x hPD-1 7(1.2) IgG4(P); antuten k LAG-3: MAT k LAG-3 A
IgG4 (P) 1 MAT x LAG-3 1(1.4) IgG4(P); u xomOunanmu: MAT k PD-1 A IgG4 (P) un MAT x LAG-3 A IgG4
(P), » MAT k hPD-1 7(1.2) I1gG4(P) u MAT k LAG-3 1(1.4) 1gG4(P), ycunuBats BeicBoOOXeHne MJI-2 no-
CPEIICTBOM WHTHOUPOBAHUS KOHTPOJBLHOW TOYKH. B NTaHHBIX KOJIMYCCTBEHHBIX MCCICIOBAHUAX Oucmenupude-
ckre Monekyssl PD-1xLAG-3 u aHTHTENa MCTONB30BaK B o0mIel koHmenTparuu 3,125, 12,5 wmm 50 HM, n
MKIIK ctumynupoBanu BeICOKOH kKoHIeHTpanueil SEB 85 ur/mn. [y mpoBeleHUs TaHHBIX HUCCIICAOBAHUIMA, B
KOTOPBIX HCIOJH30BAH KOMOWHAIMIO aHTUTEN, KOHICHTPAIHs KaXKIOr0 aHTUTENa COCTABIIsUIa TOJIOBUHY 00-
meit koHnenTpauuu (t.e. 1,563, 6,25, wim 25 aM). Ha ¢ur. 19 npencrasnen npopuns cexpeunu MJI-2 n3 SEB-
ctumynupoBanHeiXx MKIIK oT Tarmmasoro monopa (D: 54024).

B [OTIONHUTENBHBIX MCCICTIOBAHUSAX OLICHUBAIN CIIOCOOHOCTh Oucnermduaecknx moiiekyn PD-1xLAG-3:
DART B u DART I; auturen x PD-1: MAT x PD-1 A IgG4 (P), u MAT k hPD-1 7(1.2) IgG4(P); anTuten
LAG-3: MAT x LAG-3 A 1gG4 (P), MAT x hLAG-3 1(1.4) IgG4(P) mu MAT x hLAG-3 6(1.1) IgG4 (P); u xom-
ounammii: MAT k PD-1 A IgG4 (P) u MAT x LAG-3 A IgG4 (P), MAT « hPD-1 7(1.2) IgG4(P) m MAT x
hLAG-3 1(1.4) IgG4(P), a Taxoke MAT x hPD-1 7(1.2) IgG4(P) mu MAT x hLAG-3 6(1.1) IgG4 (P), ycunuBats
BBICBOOOXKJICHHE LIUTOKWHOB TOCPEICTBOM HHTHOMPOBAaHMS KOHTPOJBHOW TOYKH. B MaHHBIX HCCIIEIOBAaHMIX
oucnenndrueckne mMonekynsl U antutena PD-1xLAG-3 ucnons3oBanu B koHmentparmu 0,0061, 0,024, 0,09,
0,39, 1,56, 6,25 wim 25 aM, u MKIIK crumymupoBanu ¢ ucnonb3oBanuem 0,5 ur/min SEB. Jlns mpoBeneHus
JAHHBIX KCCIICAOBAHUIA, B KOTOPBIX HCIIOJF30BAIM KOMOWHAIIMIO aHTUTEN, KaXK0€ aHTUTEIO OOCCICUMBAIIU B
YKa3aHHOW KOHIICHTPAIINHY, H, COOTBETCTBCHHO, O0IIast KOHIICHTPAIMSI aHTUTEN B JIBa pa3a BBIIIC KOHIICHTPAIUH,
UCIIONIB30BaHHOM i Kaxxaoro antutena (t.e. 0,0122, 0,048, 0,18, 0,78, 3,12, 12,5 wm 50 aM). Ha ¢wur. 20
npencrasiaeHsl npodunu cexpermun UDOH-y u3 SEB-ctumynupoBanaeix MKIIK, monmydeHHBIX OT THIUYHOTO
noropa D: 56041.

CniocobHOCTh Oucterupudaeckoit monekynsl PD-1xLAG-3 DART I; komOunanuu anturena k PD-1, MAT
K PD-1 A IgG4 n antutena k LAG-3, MAT k LAG-3 A IgG4 (P); u antuTena [y OTPULATEIBHOTO KOHTPOJIS,
YCHIIMBATh OTBETHI aHTHTCHCIICIIM(PUYIHBIX T-KIETOK UCCIIEAOBAIN C HCIOIh30BAHUEM KOJIUYECTBCHHOTO UCCIIC-
JIOBaHUS] BTOPUYHOTO HMMYHHOTO OTBETA Ha CTOJOHSYHBIN aHATOKCHH. B 4acTHOCTH, OTBET aHTHUTCHCICIH (Y-
HOW YCHJICHHOM CEKpeIH IIUTOKMHOB M3MEPSUTH C NCIIOIh30BaHHEM CTONIOHSIYHOTO aHATOKCHHA B Ka4eCTBE aH-
TUTEHA U1 MHAYKIUA BTOPUYHOTO IMMYHHOTO OTBETa B CHCTEME AJISI KOJIMYECTBEHHOI'O MICCIEOBAHUS HA OC-
HOBE COBMECTHOI1 Ky/IbTYphl. B 06mux ueprax, CD4 T-kinetku namatu (0,5-1,0x10° KIeTok/yHKy) BBLISIISIIN C
WCTIONb30BaHNEM HaOOpOB IS BHIIEICHYSI HA OCHOBE OTpHIarensHoi cenekiuu (Miltenyi Biotec, Can-/luero,
Kamudopuus, u Invitrogen, Kapncban, Kamudopraus, CIIIA) u3 nepudepruieckoir KpoBH YeIoBeKa U KyJIbTHBH-
poBaii B TeueHHe 5-7 AHEH ¢ 00IyYEHHBIMH MOHOIIUTAMHU (0,01-0,05><105 KJICTOK/MyHKY, 3500 pam) oT TOro xe
JIOHOpa B NMPHUCYTCTBUU WIJIM B OTCYTCTBHE 5 MKI/MJI aHTHT€HA CTOJIOHSYHOTO aHATOKCHHA IS WHAYKIUH BTO-
puaaoro nmmyHHOTo oTBeTa (TTd) u pasBenenwmii (Haunnas ¢ 25 ’M) DART I, MAT k PD-1 A IgG4+MAT k
LAG-3 A 1gG4(P), nnu anTHTENa JUIs1 KOHTPOJIS M30THIIA. B MmapajuienbHbIX IUIaHIIeTax nposudeparuo ume-
psUIH ITyTeM BCTpawBaHUS TpeTUpoBaHHOTo TuMuAuHA U MJI-2 u UDH-y uzmepsuin metomom MDA (R&D sys-
tems, MunHeanonic, Munecorta) Ha 5-7 nenb. Ha ¢ur. 21 A-D npencrasiens! npodunn cekpennu UDOH-y (¢wur.
21A, 21C) u NJI-2 (¢ur. 21B, 21D) Ha 7 neHpb ans 1ByX THIUYHBIX ToHOPOB (D50702 n D54267).

PesynbTaThl MPOBEACHHBIX HCCICAOBAHUA JIEMOHCTPUPYIOT, 4TO Oucrmenupuueckue Moyekyisl PD-
1xLAG-3 3HaunTenpHO ycunmuBaiy Beipabotky UDH-y (dur. 16A-16B, 17A-17B, 18A-18B, 20) u NJI-2 (Pur.
19) u3 SEB-ctumymuposanusix MKIIK npu noBTopHOW cTuMyisiuvi. B nonosnnenne oucnenuduyeckue mose-
Kynbl PD-1xLAG-3 3nauntensHo yennuBanmu BeipadoTky MDH-y (dur. 21A u 21C) u3 CD4 T-kiIeTok mamsTH,
CTHMYJIMPOBAHHBIX CTOJOHSIYHBIM aHATOKCHHOM. B YaCTHOCTH, YeTHIPEXBAJICHTHEIC OUCTICHIU(UICCKHAC MOJICKY-
me1 PD-1xLAG-3 obGecrieunm Oojee 3HAUUTENbHOE yCUIICHHE, YeM KoMOWHarus antuten k PD-1 u anTuTeN K
LAG-3.
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[Ipumep 9. @apmakokuHeTnka Oucnenupuaeckux Moyekyn PD-1xLAG-3.

DapMaKOKMHETHKY THIUYHOHN Oucnenuduaeckoir monekysnbl PD-1xLAG-3, DART I, u THnudHOTO aHTH-
tena kK PD-1, MAT x PD-1 A, uccrieoBanu y sBaHCKAX Makak. B oOmux ueprax, IByM SIBaHCKUM Makakam (01
HOMY CaMIly ¥ OJTHOH caMKe) BBOJIWIIM ITyTeM HH(pY3uu ogHokpatHyto 103y DART I (5 mr/kr) unmu MAT x PD-1
A (10 Mr/KT), ¥ KOHIICHTPAIIUIO MOJICKYJI B CHIBOPOTKE KPOBH KOHTPOJIHPOBATH C TCICHUEM BPEMCHU, HCIOIb-
3ys UDA B ¢popmare "counsuu". B obuux geprax, 96-IIyHOUHBIE MIAHIIETHI I KOJTMYECTBEHHOTO MCCIIS0BA-
Hus1 Maxi-Sorb™ nokpeiBanm pactBopuMbiM PD-1 genoseka (shPD-1), 6mokupoBamy ObI9bHM CHIBOPOTOYHBIM
anb0yMHUHOM, MIPOMBIBAIM M MHKYOHPOBAJM C KaJTHOPOBOYHBIMH CTaHIAPTAMHM, CTAaHIAPTAaMH JJISI KOHTPOJIS Ka-
4ecTBa M pa30aBIIeHHBIME 00pasnaMu chiBOpoTkd. KomndectBo 3axBauenHoro DART I u MAT x PD-1 A ore-
HHUBAJIN IIyTEM IOCIIEOBATEIFHOTO JOOABICHISI BTOPUIHOTO KO3bET0 OHOTHHIIHNpOBaHHOTO aHTHTeNa K 1gG Fe
YeoBeKka U KoHbIorara crpentaBunnH-niepokcuaasa xpeHa (CA-I1X). AxruHocth [1X ompenensiii ¢ UCTIONb-
3oBanueM cyboctpata TMB. Bcee 00pa3ipl aHaTH3UpPOBAU C IIOMOIIBEO CUUTHIBATEIS IS MHUKPOIUIAHIICTOB
(SpectraMax M2e, Molecular Device, Cannuseiin, Kamudopuus, CIIIA), u curnaner OD, ucrmyckaeMbIMU CTaH-
JapTamMu JJIs KaTHOPOBKH, UCTIONB30BAIH B YETHIPEXIIAPAMETPHUYCCKON JIOTUCTHICCKON MOJEIH C HCIIOh30Ba-
HHEM nporpaMMHoro obecrieuenust SoftMax Pro (Bepcus 5.4, Molecular Devices). Konuentpaunn MAT k PD-1
A wnu DART 1 onpezpensiin Ha OCHOBaHMM MHTEPIOJSALUU AaHHBIX curHaita OD ¢ moMoupio ypaBHEHUs, OMH-
CBIBAIOIIIETO CTaHAAPTHYIO KpuBYI0. 1o omeHKaM, HIKHUI npeen konndecTBeHHoro onpenenenus (LLOQ) mis
JTAHHOTO WCCIIeZIOBaHUS cocTaBuia 9,775 ur/mi. Ha dwur. 22 npencrariena 3aBUCUMOCTDh KOHIICHTPAITUH B CHIBO-
POTKE OT BPEMEHH, JHHHUHU TPEACTABISIOT CpelHee 3HAYCHHE A CaMIIOB (3allOJHEHHBIE CHMBOJIBI) M CaMOK
(OTKpBITBIE CUMBOJIBI) 00€3bsTH, KOTOPBIM TTyTeM HH(Y3un BBoauau DART I (criomHast THHAS, TPEYTOILHUKH)
i MAT k PD-1 A (nmyHKTHpHas JIMHUA, KpyTrH). [lomydeHHBIe JaHHBIE CBHIETEIBCTBYIOT O TOM, 4TO (apma-
KOKMHeTHKa Oucnenuduueckoi Monekyns! PD-1xLAG-3 cpaBHuMa ¢ (apmakokuHeTHKoW anturena k PD-1 y
SIBAHCKHX MaKak.

IIpumep 10. Tokcukonormueckoe uccienaoBanne aHTutred K PD-1 u OGucnemuduuecknx monekyn PD-
IxLAG-3.

[Ipodus 6e3omacHocTr THMYHOTO anTUTeNa kK PD1, MAT x hPD-1 7 (1.2) IgG4 (P), u TunuaHo# Oncrme-
mupugeckoir Mmonekyibl PD1xLAG-3, DART I, onenHuBanu B MCCIeTOBAaHUH 10 TIOJ00PY MO3bI y IBAHCKUX Ma-
Kak, mpoBeneHHoM He B pamkax HJIIT (Hapnexxamas mabopaTopHast pakTHKa).

B maHHOM HCCIIeIOBaHUY OIICHUBAIH MOTCHIHATBHYIO TOKCHYHOCTh U TOKCHKOKHHETUKY aHTuTena k PD-1
(MAT x hPD-1 7 (1.2) IgG4 (P)), npu BBeICHUH C HCIIOJNH30BAaHUEM HECKOJIHKUX BHYTPUBCHHBIX MH(Y3mid. [To-
MHMO 3TOTO OIICHHBAJHU MOTCHIIMAIBHYI0 TOKCUIHOCTh W (hapMakokuHeTHKY MoyieKyasl DART PD-1xLAG-3
(DART I) npu BBezieHUH IyTEM OJHOKPATHOI BHYTpHBEHHOH MH(DYy3mi. [{M3aiiH MccienoBaHus NPEICTaBICH B
Tabm. 20.

Tab6muma 20
Ne Hccnenyembiii | YpoBeHb Muu Oo6bem | [loza Koua-Bo
rpynmnbi MaTepHa 03blI n03upoBaHus | A03bl | (Mr/mu) KHBOTHBIX
(mr/xr) Camupl | Camku
1 KoHTpous 0 1,8,15 5 0 12 1#
2A | MAT k 4PD- 1 1,8, 15 5 0,2 12 1
17(1.2) 1gG4
P)
2B MAT «k 4PD- 1 1,8, 15 5 0,2 1° 1°
17(1.2) IgG4
®)
3A MAT k uPD- 100 1,8, 15 5 20 1? 1?
17(1.2) IgG4
P)
3B | MAT k 4PD- 100 1,8,15 5 20 1° 1°
17(1.2) IgG4
P)
4 DART I 5 1 5 1 1¢ 1¢

* B rpymmax 1, 2A u 3A 1036l BBOAWIIM, HAYMHAS C | JIHS, ¥ BCKPBITHE TIPOBOIIIN Yepe3 72 U IOCIe BBE-
JIeHUs TTociIeHel (TpeTheil) 1o3bl Ha 18 neHs.

"B rpymnax 2B u 3B n03bl BBogMIN, HauuHasd ¢ 1 1HS, ¥ BCKPBITHE NPOBOAUIM depe3 7 AHEH mocnie BBe-
JICHUS TTociIeHel (TpeTheit) 1036l Ha 22 eHb.

° B rpymre 4 103y BBOAWIM Ha | IeHs M 3aTeM HAOJIONANIN 3a )KUBOTHBEIMHU B TeueHHe 28 THEH mocie BBe-
JIEHUS] OJTHOKPATHOM T03BI (10 29 1HS); KUBOTHBIX 3aT€M BO3BpAIAI B KOJOHHIO.

- 109 -



047726

B nanHOM HCCIIeOBaHMM OLICHUBAIIM CIIEAYIONINE TapaMeTpbl U KOHEYHbIE TOUKU: KIMHUYECKHE TPHU3HA-
KM, Maccy Tela, MOTpeOJICHNE MUIIY, TeMIlepaTypy Tejla, HapaMeTphl KIMHUYECKOW MaTojoruu (MoKaszaTelH
TeMaTOJIOTHH, CBEPTHIBAHUS KPOBH M KIMHUYECKOH XUMUH), OMOaHATHTHIECKHE U TOKCHKOKHHETHYECKHE Tapa-
METpHI, YPOBHH aHTHUTEIN K JIEKAPCTBEHHOMY TIpernapary, JaHHbIe IPOTOYHOW IIUTOMETPHUH, YPOBHH ITUTOKHHOB,
pe3yabTaThl MAaKPOCKOIIMYECKOTO BCKPBITHS, MAacCy OPTaHOB M PE3yNBTAThl THCTOMATONOTHIECKUX HCCIIeIOBa-
HUH.

Bce *XMBOTHBIC BRDKUJIM J0 3aIUTAHWPOBAHHOHN dBTaHa3uM HA 18 miu 22 eHb WM BBIOBUIH U3 MCCIIEI0Ba-
Hus Ha 29 nenb. JJnsg MAT k hPD-1 7 (1.2) IgG4 (P) oTcyTcTBOBaNIM CBSI3aHHBIE C UCCIICTYEMbBIM H3ICITHEM W3-
MEHEHMS KIIMHUYECKUX IPU3HAKOB, MOTPEOJICHNS IIUIIH, MacChl Tejla, TEMIIEpaTyphl Tella, ToKa3aTesiei reMaTo-
JIOTHH, CBEPTHIBAHHS KPOBU WM KIMHUYCCKON XMMUU WIH PE3yJbTATOB MaKPOCKOMHMYECKOTO BCKphIThA. Ha 18
U 22 nHY y )KUBOTHBIX, oinydaBmmx MAT k hPD-1 7 (1.2) IgG4 (P) B no3ze 1 mwnu 100 mr/kr, Habmronanym yse-
JMYEHUE MAaCChl CEIE3EHKH M 3aBUCHMYIO OT JO3bI JTMM(OTHCTHOLHUTAPHYI0 HHOWIBTPALNIO KPACHOM ITyJIbITEI
JIETKOH W yMEpeHHOI cTeneHu TsbkecTu. 110 cpaBHEHHUIO ¢ OKPYKalOUMMH JIUMQOIUTAMH JTUM(OTHCTHOLUTAp-
HbIE KJICTKH UMEJIH CBETIIYIO LIUTOIUIa3My M HEeperyJsipHbIe siipa. Penkue Murorndeckue Gpurypsl ObLTH O4eBUI-
HBI. Ha MUKpOCKOTTHYEeCKOM YpOBHE HHPIIFTPAT KOPPEIUPOBAI C YBEIMICHHEM MACCHI CEJIe3EHKH.

[Ipodwmimm 3aBUCIMOCTH KOHIICHTPAIIMM B CHIBOPOTKE KPOBU OT BPEMEHH UL JKUBOTHBIX, MOJIYYaBIINX
MAT x hPD-1 7 (1.2) IgG4 (P), mposBIisStOT mpoQIIb, 0KUIAEMBIHA ISl aHTUTEIA Y STOTO BUJIA, 32 HEKOTOPHIMH
UCKITIOYeHUAMA. HakiIoH KPUBBIX IOCIE BBEIEHHS TPETHEW O3Bl CHIDKAJiCA Ooyiee pe3Kko, 4eM MOcCie MepBOn
JIO3BI TSI IBYX JKUBOTHBIX B TPYIIIE A036I | MI/KT U Y ABYX HBOTHBIX B TpyIme 1036l 100 MI/KT, 9TO yKa3bIBaeT
Ha BO3MOJXKHOE TTOSIBJICHHE aHTUTEN K JIeKapcTBeHHOMY Tipenapaty (ADA) Ha 0ojee Mo3IHUX NUKIaX. AHaIU3
nokasai, 4yTo y 2/4 xuBoTHbIX ADA paszBuBamicek B rpymme 1 mr/kr, u 'y 1/4 xuBotHeix ADA pa3BuBanuch B
rpymme 100 mr/kr.

B 3akmouenune cienyer ormetuthb, uto BBeneHue MAT x hPD-1 7 (1.2) IgG4 (P) myrem BHyTpHBEHHOM
MH(QY3UH OJIMH pa3 B HE/IENMIO B TeueHue 3 Henenb (1, 8 u 15 qun) Xopomo nepeHoCHIIOCh Y IBAHCKMX MaKak IpH
ypoBHsX 10361 1 u 100 mr/kr. J[0303aBUCHMBIH JTMM(OTHCTHOUNTAPHBIA KICTOUHBIH MHQMIBTpAT KpacHOM
MyJIBITBI CEJIE3CHKH JIETKOH M yMEpPEHHOW CTETNEHHU TSHKECTH MPHUCYTCTBOBAN MpH BBedeHWH 103 1 u 100 mr/kr
MAT k hPD-1 7 (1.2) IgG4 (P).

Jlst DART I otcyTcTBOBanu n3MeHEHHUsT KIMHUIECKUX MMPU3HAKOB, TOTPEOICHUS MU, MAaCcChl TeJla, TEM-
mepaTypsl Teja, TOKa3aTesieil TeMaTOoIOTHH WM MapaMeTpOB CBEPTHIBAHUSA KPOBHU. VI3MEHEHWs, CBS3aHHBIC C
DART I, mapamMeTpoB KIMHUYECKOW XUMUH, BKIIOYAIH HEOJIArompUsTHOE, KPAaTKOBPEMEHHOE MOBBIMIEHUE aK-
TUBHOCTH acnapratamuHoTpaHcdepassl (ACT) u makrarmerunporenassl (JIAI) Ha 2 nenb. CpemHee H3MEHEHHE
axktuBHocTH ACT ObUIO B 3,2 pasa BEIIIE, YeM aKTUBHOCTh Y KOHTPOJBHBIX )KUBOTHBIX, TOJIYYaBITHX HOCHUTEIIH,
u B 7,8 pa3a BbIllle yPOBHEH 1O Hayasla UCCIIECA0BAHUS, IPU ATOM YPOBHH OBIIH BBIIIE KOHTPOJIEHOTO 3TaJIOHHO-
ro nuanazoHa. Cpennee m3menenue aktuBHocTH JIJIT ObUTO B 2,5 pasa BEIIIE, YeM aKTHBHOCTH Y KOHTPOJIBHBIX
JKMBOTHBIX, TIOJIy4aBIIUX HOCHTEIb, U B 6,9 pa3a BbIlIE ypOoBHEH /10 Havyana uccienoBanus. Oba mapamerpa Bep-
HYJIUChb K WCXOIHBIM YPOBHSIM Ha 8 neHb. B 3akiioueHHe cielyeT OTMETHTh, YTO OJHOKPAaTHOE BBEICHHUE
DART-I nyTeM BHYTpHBEHHO!H HH(Y3UH XOPOIIO IIEPEHOCHIIOCH Y SBAHCKUX MaKak IpH YPOBHE J03BI 5 MI/KT.

IIpumep 11. UccrenoBanne hapmMakOKHHETHKH aHTHTEN K PD-1 nipu BBeIeHUH OJTHOKPATHOM JTO3BI.

HccnenoBanmne dhapmakokuHeTnku (PK) mpu BBeIeHNH OTHOKPATHOM 0361 ¢ BHIOPAHHBIMH TOKCHKOJIOTH-
YeCKMMHU KOHEYHBIMH TOYKAaMU MPOBOIWIN Y SIBAHCKUX Makak. B manHom uccienoBannu MAT k hPD-1 7 (1.2)
I1gG4 (P) cpaBauBanu ¢ neyms apyrumu antutesnamu k PD1 IgG4 (P): MAT k PD-1 A 1gG4 (P) u MAT x PD-1
B IgG4 (P). Kaxxnoe anTuteno BBoauIM IByM oOe3bsiHaM (1 camiry, 1 camke) B mo3e 10 MI/KT ImyTeM BHYTpPH-
BEHHOH WH(Y3UH B TeUeHHE | 4, W )KUBOTHBIC HAXOIWINCH O] HAOIIOICHUEM B TeueHue 65 aaeil. OTcyTcTBO-
BQJIM CBSI3aHHBIC C MCCIICYEMBIM M3JIETIEM N3MEHEHHS KIMHUYECKUX IPU3HAKOB, M3MEHEHUsI MacChl Tela, Mo-
TpeOJICHUS UM, BEICBOOOXKICHNS IIUTOKMHOB MJIM MMMYHO(GEHOTUIIMPOBAHMS, CBsI3aHHBIE C BBeeHHeM MAT
k hPD-1 7 (1.2) IgG4 (P) mmu MAT x PD-1 A IgG4 (P). [lonydeHnble naHHBIE OBIIM CXOIHBI C JAHHBIMH JUIS
MAT x PD-1 B IgG4 (P), 3a uckimrouennem toro, uro npu Beeneanu MAT k PD-1 B 1gG4 (P) nabnronanu no-
BhIllIeHUE ypoBHel MNJI-5.

CeszpiBanue anturena k PD-1 ¢ PD-1 Ha moBepxHOocTH T-KJIETOK ONpENessuii METOAOM MPOTOTHOMN ITUTO-
METPHUH C UCIIOJIB30BAHNEM CII0CO00a KOHKYPEHTHOTO CBSI3BIBAHUS, B KOTOPOM OLICHHBAJHN CPETHIOI0 HHTCHCHB-
HocTh (himyopecuenuuu (MFI) dnyopecuienTHOMeuenHoro MAT k hPD-1 7 (1.2) IgG4 (P), cBs3siBaromierocs ¢
T-xnerkamu B oTcytcTBHe (KOHTpodbh, @CB) wnu B mpuCyTCTBUHM M30BITKa KOHKypeHTa (HemedeHoro MAT k
hPD-1 7 (1.2) IgG4 (P)), nnst 06pa31ioB KpOBH, COOPaHHBIX BO BCEX BPEMEHHBIX TOYKAX y SBAHCKHUX MakKak, Io-
nydaBmmx MAT x hPD-1 7 (1.2) IgG4 (P), MAT k PD-1 A IgG4 (P) umn MAT x PD-1 B IgG4 (P). Kak mokasa-
HO Ha Qur. 23A-23C, MAT « hPD-1 7 (1.2) IgG4 (P) u MAT x PD-1 B IgG4 (P) nponemMoHCTpHpOBay JuIn-
TeabHOE cBsi3biBaHue ¢ PD-1 Ha mOBepXHOCTH CD4" u CD8" T-kierok (cBs3biBanue ¢ PD-1 nonnepskuBaioch Ha
yposHe >80% B Teuenue 28 nueit uinn 6omnee) (pur. 23A u 23C, cootBeTcTBeHHO) 110 cpaBHeHHIO ¢ MAT k PD-1
A 1gG4 (P) (cBs3pBanme ¢ PD-1 moanepxuBanock Ha ypoBHE >80% B Teuenue 21 gusa winn meree) (dur. 23B).
Jis kaxporo u3 antuten k PD-1 nannsle no cBs3piBaHuio ¢ PD-1 Ha T-kneTkax KOppenupyroT ¢ UX KOHLIEHTpa-
IIMeH B CBIBOPOTKE KPOBH.
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[Ipumep 12. UccnenoBanre TOKCUYHOCTH MPU IIOBTOPHOM BBEICHHH.

Jlist oneHKM 0€301acHOCTH, TOKCHKOKMHETHYECKOTO M (hapMaKOAMHAMUYECKOTO MPOQHIS TepareBTHYIe-
CKHX MOJIEKYJI COTJIACHO HACTOSIIeMy H300peTeHuio, mpuMepHyio monekyiny (MAT k hPD-1 7 (1.2) IgG4 (P))
BBOJIWJIM SIBAHCKAM MaKaKaM W BBITIOIHSUIA MCCIIE0BaHUe 10 1Moa00py n036l He B pamkax HJIII. B nanHOM nc-
CJIeIOBAaHUH YEThIpE TPYMIBI KUBOTHEIX (1o 10 Ha rpymmy, 5 camioB u 5 camok) nonydaim MAT k hPD-1 7
(1.2) IgG4 (P) wm KOHTPOJBHBIN TIpenapat OJUH pa3 B HEACTIO MyTeM WHQY3UHU TIPH 3 YpOBHIX 103bI. JKUBOT-
HBIX OLICHUBAJH JJIS1 BBISIBIICHUS JIIOOON MOTEHIINATHFHON TOKCHYHOCTH B TeUEHHE 4-HEENBFHOTO MTePHOoIa O3H-
POBaHUS JIGKAPCTBEHHOT'O TIPeTapara u 3aTeM B TEUEHHUE JOMONHUTENsHOTo 10-HeaensHoro epuoaa 6e3 BBeze-
HUS JIEKapPCTBEHHOTO ITpenapara. DKCIIepUMEHTaIbHBIN TU3aifH JaHHOTO MCCIIEA0BaHuUs MpeCcTaBleH B Ta0u. 21.
JKMBOTHBIM BBOJMIIM 03B! OJIMH pa3 B HEAETIO TyTeM BHYTPUBEHHON HH(PY3HUH B TeUeHHE | U C IIOMOIBIO OTKA-
TMOpoBaHHOTO MH(QY3MOHHOTO Hacoca Ha 1, 8, 15 u 22 nens uccnenoBanus. OXHOTO caMIa U OAHY CaMKy M3
Ka)XIOW TPYMIbl YMEPIIBISUTH HA 25 JI€Hb, OCTAJBHBIX KHBOTHBIX YMEPIIBISLUIA Ha 95 ICHH UCCICIOBAaHWS.
OuenuBanu BiausiHue BBeaeHns MAT x hPD-1 7 (1.2) IgG4 (P) Ha cyOnomynsmuu JeHKOIUTOB B KPOBOTOKE,
BKITIOYas 3aHsATHE peuentopoB PD-1 wa T-mumdormrax. Taxke onpenensuiy npo(uiin aHTHTEN K JCKapCTBCH-
HOoMy Tiperniapary (ADA).

Tab6muma 21
Ko0.1-B0 :KMBOTHBIX"
Yposens | O0bem OcHoBHOE HceenenoBanne
Ne Hccnenyembiii M03bI H03bI Jlo3a | MccieqoBaHHe | BOCCTAHOBJICHUS

rpynmel | martepHas® (mr/kr) | (ma/kr) | (mr/ma) M F M F

1 KonTpons 0 5,88 0 3 3 2 2
MAT x 4PD-17

2 10 5,88 1,7 3 3 2 2
(1.2) 1gG4 (P)
MAT x 4PD-17

3 40 5,88 6,8 3 3 2 2
(1.2) 1gG4 (P)
MAT x 4uPD-17

4 150 5,88 25,5 3 3 2 2
(1.2) IgG4 (P)

? Konrpons u MAT k hPD-1 7 (1.2) IgG4 (P) BBOAMIN €XKEHENENHHO ITyTEM BHYTPUBEHHOM HHPY3UH.

ITects 00e3bstH (3 caMia/3 caMKW) HA TPYNIIY BCKPBIBAIH Ha 25 JI€Hb, M OCTaBIIMXCS 00€3bsIH B TPYIIIE
BOCCTAHOBJICHHSI (2 caMIia/2 caMKH) BCKPBIBAJIN Ha 95 NeHb.

SIBaHCKME MaKaK{ XOpPOIIO NEPEHOCHIHN eXeHelesbHble BHyTpuBeHHbIE (B/B) nHQY3un MAT k hPD-1 7
(1.2) IgG4 (P) B mo3ax 0, 10, 40 u 150 MI/KT, U BCe KHUBOTHBIC BBDKIIIHU 10 3aIJIAHUPOBAHHON 3BTaHA3UU Ha 25
w95 nenb. He 6buto oOHapyxeno cBszaHHBIX ¢ MAT k hPD-1 7 (1.2) IgG4 (P) n3mMeHeHMi KIMHUYECKUX
NPU3HAKOB, MMOTPEOJICHNS MMM, MacChl TeJa, MMoKa3aTtene (pU3NIecKux, opTasbMONIOTHUYECKHX W HEBPOJIOTHU-
YeCcKUX 00CIIeI0BaHHM, IEKTPOKApANOIOTHIECKIX ITapaMeTpOB, TEMIIEPATyphl Tella, YacTOTHI JbIXaHUs, apTe-
PHAITLHOTO JaBIICHUS U MTyJhCa, TApaMETPOB CBEPTHIBAHUS KPOBH, KIIMHUYCCKON XUMHH U aHAJTN3a MOYH, MAaCChI
OpPTaHOB WM PE3YyNbTATOB MAaKPOCKOIMYECKOTO BCKPHITHS. VI3MEHEHHs TeMaTOJOTHYECKHX IapaMeTpoB, CBS-
3anabie ¢ MAT k hPD-1 7 (1.2) IgG4 (P), BKITto9a)ii KpaTKOBPEMEHHOE CHIDKEHHUE TUTPOB JTUMQPOIUTOB. TUTPHI
JTUMQOIMTOB YMEPEHHO YMEHBIIAUCH TI0 CPABHEHHIO C UCXOIHBIMH YPOBHSMU (1 €HB 10 BBEACHHMS IO3bI) Ha 2
JeHb (23 1 mociie MH(Y3UHN) Yy CaMIOB M caMOK NpH J03¢ =10 MI/Kr, CTaTHCTHYECKN JTOCTOBEPHO IJIsI CaMIIOB
mipu o3¢ 10 u 40 mr/kr u 'y camok nipu go03e 40 u 150 Mr/kr o cpaBHEHUIO ¢ KOHTPOJISIMHU. THTPHI TUMQOIIUTOB
BO3BPALIAJNCH MIPAKTHYECKH K MCXOAHBIM YPOBHIM Ha 8 NEHb 10 Hadana JO3WPOBAHHS, HO YMEPEHHO CHHXKa-
JIUCh ¥ HEKOTOPBIX CaMIIOB M CaMOK TpH BceX ypoBHIX 1036l (B 0,47-0,68 pa3a OTHOCUTENHLHO UCXOJHBIX YPOB-
Hell) Ha 9 nensb (23 4 mocne nHdy3un). TUTPHI TMMPOIUTOB YBEIMIMBAINCH JIO BBEJCHNUS 10361 HA 15 1 22 news,
HO YMEHBIIAIUCh Y HEKOTOPHIX caMIoB 1 caMok (B 0,36-0,54 pa3za OTHOCHTENILHO MCXOJHBIX ypOBHEW) Ha 16 u
23 nensb (23 9 mocne uHpy3UH).

Jloz03aBHCHMOE, KPAaTKOBPEMEHHOE CHI)KEHHE TIOMYJISIUH [IMPKYIUPYIOIMNX HIMMYHHBIX KJICTOK, BKITIOUas
OOIIIYIO TOMYIIAIUIO JICHKOIIUTOB, T-KieTku, B-kinetku nu NK-kieTku, Habmonanu yepe3 23 4 mociie OKOHYaHUS
nH(QYy3UH y KHUBOTHBIX, moiydaBmmx MAT x hPD-1 7 (1.2) IgG4 (P), no cpaBHEHHIO C KOHTPOJIBHON I'PYyIMIOM.
HawnGomnbnyto BenmnauHy H3MEHEHUH HAOI0 AN TTOCIIe BBEACHHS TIEPBOM 70361 B | IeHb; M3MEHEHUSI MEHBIIICH
BEITMYHMHBI KPAaTKOBPEMEHHO HAOIIOaIM TIOCIIE BBEICHHS MOCIEeMyIOMHMX 103 Ha 8, 15 wiu 22 mgau. [Momynsamuu
MMMYHHBIX KJI€TOK OOBIYHO BOCCTAHABIMBAINCH IO MCXOIHBIX 3HAUCHUH, MITH OJM3KUX K UCXOIHBIM, K 72 Hacy
MocJie OKOHYaHUS WHPY3WUU U Ha TPOTSHKEHUN (Da3bl BOCCTAHOBICHUS. Y )KUBOTHBIX, oay4daBmux MAT k hPD-
1 7 (1.2) IgG4 (P), He Habmogany U3MEHEHHM, KACAIOIIUXCS UPKYIUPYIOMUX MOHOITUTOB, 10 CPABHEHHIO C
KOHTPOJIbHOW TPYIINOH.

Makcumanshoe casspiBanne MAT x hPD-1 7 (1.2) IgG4 (P) ¢ PD-1/CD4" u PD-1"/CDS8" kieTkamu Ha-
omonamu B Teuenue (asel neueHus MAT k hPD-1 7 (1.2) IgG4 (P) uccienoBanus 1pu BceX MPOBEPEHHBIX JI0-
3ax (10, 40 wm 150 mr/kr). Bo Bpemst meprosa BoCCTaHOBIICHHUS y JKUBOTHBIX, Y KOTOPBIX HE BEIpaOaThIBAINCH
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aHTHUTENa K JiekapcTBeHHOMY mpenapary (ADA), xonnentpaumu MAT x hPD-1 7 (1.2) I1gG4 (P) B ceiBOpOoTKE
KPOBH OCTABJIHCh BbIIE 29 MKI/MJI, U MaKcuManbHOe cBsspiBanue PD-1/CD4" u PD-1"/CD8" T-knetkamu
MOJ/ICP’KUBAJIOCH B TeueHHE Bcero 10-HemenbHOTo Meproia BOCCTAHOBICHHUS. Y YKa3aHHBIX KUBOTHBIX OTCYT-
CTBOBAJIM JT0Ka3aTeabcTBa Moayisinun PD-1 na T-kietkax. Bo Bpems neproaa BOCCTaHOBJIEHUS Y )KUBOTHBIX, Y
KOTOPBIX pa3BuBamuch ADA-otBetsl, yactota MGDO12-cBsi3annbix PD-1" T-KJI€TOK CHHXANACh JJ0 HCXOIHOTO
ypoBHs. CHIDKGHHE OT MakKcHManbHoro csssBanusas MAT k hPD-1 7 (1.2) IgG4 (P) ¢ PD-17/CD4" u PD-
17/CD8" xietkamu ADA-NOJIOKHTETBHBIX )KHBOTHBIX OOBIYHO MMEI0 MECTO, KOTraa KKYIIascs KOHIICHTPAIUs
MAT x hPD-1 7 (1.2) IgG4 (P) B CBIBOPOTKE KPOBH YMEHBIIAIACH HIDKE MPUOIM3UTENHHO 25 MKr/Mi1. OmgHAKO
HEHU3BECTHO, OTHOCHJIOCH JIM JIAHHOE Ka)XKyIlleecsl HOpOroBoe cooTHouIeHne Kk ADA-oTpuIiaTeIbHBIM KUBOTHBIM,
nocKoNbKy mpucyTcTBUe ADA y ADA-NONOXKUTEIBHBIX JXHBOTHBIX MOXET CHOCOOCTBOBATH OJIIOKHPOBAHUIO
cBs3biBaHus anTuTen K PD-1 ¢ PD-1.

Paznnuns dpapmakoxuaeTnyeckux orBetoB MAT k hPD-1 7 (1.2) IgG4 (P), cBsi3aHHBIE C TIOJIOM XHBOT-
HBIX, OBLTM MHHUMAJGHBIMU W JTHHEHHBIMH B MpeesiaX HCCIe0BaHHOTO nuamazona no3 (10-150 mr/kr). dus
MAT x hPD-1 7 (1.2) IgG4 (P) B noze 10, 40 n 150 Mr/kr koMOuHIpOBaHHOE cpesiHee 3HaueHHE C,y VIS 000X
nosioB coctaBmiio 240 mxr/mi (0,240 mr/mi), 1078 mxr/mi (1,08 mr/mvor) m 3938 mxr/mi (3,94 Mr/min), u 3Hade-
Huss AUC coctaBmmm 47310 u-mxr/mit (47,3 g-mMxr/mi), 205723 g-mMkr/mia (206 9-Mkr/mi) u 745681 4-MKr/mi
(746 u-Mkr/mi), coorBeTcTBeHHO. CpelHMH KIMPEHC COIVIACHO pe3yjbTaTaM HEKOMIIAPTMEHTHOTO aHajn3a
(NCA) mrepBoro mukina MAT k hPD-1 7 (1.2) 1gG4 (P) no nosiBiienust ADA cocraBun 0,21 Mi/9/Kr, 94TO 3HAYH-
TEJNBHO HIDKE, YeM CKOPOCTh KIIyOOUKOBOH (DMIBTpalNy SBAHCKUX MaKaK, KaK W OXKHIAIOCH U BEICOKOMOJIE-
KyJsipHOTO Oenka. CpeHMid CTallMOHAPHBIH 00bEeM pacmpeseneHus coriacHo pesyiabrataMm NCA mepBoro nukia
MAT k hPD-1 7 (1.2) IgG4 (P) coctaBun 68 MII/KT, 94TO TPUOJM3UTENHHO B 1,5 paza Gonbie o0beMa ChIBOPOT-
KM, HO MEHBIIIEe, YeM BHEKJIETOYHOE BOJHOE MPOCTPAHCTBO. DTO CBUAETEILCTBYET 0 ToM, uTo MAT k hPD-1 7
(1.2) IgG4 (P) BBITEKaeT M3 COCYIOB BO BHEKIJIETOUHOE MPOCTPAHCTBO TKaHHW, HO HE BCE BHEKJIETOYHOE IPO-
CTPaHCTBO OBUIO JOCTYIHO Uil YKa3aHHOW MoJieKynbl. CpelHee 3HAUYEHHE CpPEIHEr0 BPEMEHH yIepiKaHHs
(MRT) cornacuo pesyiasratam NCA nepsoro nukiaa MAT k hPD-1 7 (1.2) IgG4 (P) cocraBuio 335 yacoB uinu
npubmsnTensHo 14 nueit. [lossnenne ADA ymensmano konnentpamun MAT k hPD-1 7 (1.2) IgG4 (P) B uuk-
nax 2-4. JlokazaresnscTBa cHIDKeHMs1 KoHUeHTpauuid MAT k hPD-1 7 (1.2) IgG4 (P) B ceiBopoTKe KpOBH TOCIE
BBesieHHs NoBTOpHBIX 103 MAT x hPD-1 7 (1.2) IgG4 (P) nabmonamu y 7/10, 4/10 u 3/10 5XMBOTHBIX B Tpymmax
103 10, 40 u 150 mr/kr, cootBeTcTBeHHO. [IpricyrcTBue ADA k MAT k hPD-1 7 (1.2) IgG4 (P) 6suto moaTsep-
XKaeHo v 4, 2 1 |1 U3 yKa3aHHBIX KUBOTHBIX B Tpymmax 103 10, 40 u 150 Mr/kr, COOTBETCTBEHHO; BCE )KMBOTHBIE,
y koTopsix ADA He ObUTH MOATBEPKACHBI, OBUIH B TPYIIE TEPMHUHAIHHOTO BCKPHITHS, B KOTOPOW KOHIICHTpa-
i MAT k hPD-1 7 (1.2) IgG4 (P) B CBIBOPOTKE KPOBH, BEPOSTHO, PEIIATCTBOBAIH JETCKTUPOBaHUI0 ADA.
COOTBETCTBEHHO, B TMOCIEAYIONINX HCCICIOBAHUAX TOKCHKOKWHETHKH, €CIIM OCTaTOYHAs KOHIIEHTpAaIus ObLia
HIDKE, 9eM MPeIBIAYIIas OCTaTOYHas KOHIIEHTPAIH, TaHHbIe, HAYMHAS C ’TOT0 MOMEHTa BPEMEHH, ITOIBEPTan
nepecMoTpy. Ha ocHOBaHMM pe3yibTaToB JBYXKOMIIAPTMEHTHOTO MOJIEIMPOBAHNUS JTAaHHBIX MO BCEM IHUKJIAM JUIS
3 rpynn D03UpOBaHMS, 332 UCKIIIOYEHHEM BPEMEHHBIX TOUYEK, KOTOPbIE MoJBepriuch BiusHUIo ADA, cpeanue
3HAYCHHS IS TEPBUYHBIX mapameTpoB TK mis AByXkoMmapTMEHTHOW Monenu cocTaBwiu 0,22 Mil/4/Kr st
KiMpeHca, 38,5 MII/Kr Juis epBoHadabHOTO 00beMa pacnpeanenenus (V) u 33,8 Mi/kr aust V,, 94T0o gano cpen-
HUH paBHOBeCHBIA 00beM pacnpeaencHus (V) 72,3 mu/kr 1 MRT 329 u. TlonydeHHbIC 3HAYEHHUS COTIIACYIOTCS
¢ mapameTrpamu, noixydeHHbIMH n3 NCA mnepBoit 103b1. Pe3ynapTaTbl MOJETMPOBAHHS CBHICTEIBCTBYIOT O TOM,
470, B 0TCyTcTBHE ADA, TIpH eXEeHeAeTHHOM J03UPOBAHUH YCTONUMBOE COCTOSIHHE Y SBAHCKHX MakKak OyJer
JIOCTUTHYTO TIOCJIE 5 T03bI, U HHACKC HAKOIUIEHUS OyaeT paBeH 2,4.

Ha 25 nenp MuHmMManmbHBIE MyIbTH()OKATGHBIEC NTEPUBACKYIAPHBIE HHQUIBTPATHl MOHOHYKJICApPHBIX Kile-
TOK, cBsizanable ¢ MAT x hPD-1 7 (1.2) IgG4 (P), mpucyTcTBOBaJIM B MOBEPXHOCTHBIX CIIOSX JIEPMBI B CaliTe B/B
MHBEKIMN y CaMIOB MpH J103€¢ >40 MI/KT 1 y caMoK npH go3e =10 MI/Kr u ObUTH 0XHIaeMOH peakiuell Ha Ho-
BTOPHYIO HHBEKITUIO TYKEPOJTHOTO Oellka (MOHOKIIOHALHOTO aHTuTena). Ha 95 neHp He OBUIO OTMEYEHO KaKUX-
MO0 MHUKPOCKOTTMYECKUX M3MeHeHui, cBs3aHHbiXx ¢ MAT x hPD-1 7 (1.2) IgG4 (P), aTo yka3siBaeT Ha BOCCTa-
HOBJICHHE U3MEHEHHS, CBI3aHHOTO C UCCIIEYyEMbIM M3/IeINeM, HaOll01aeMoro Ha 25 J1eHb.

B 3aximoueHue ciexyer OTMETHTb, YTO PE3yJIbTaThl JAHHOTO MCCIIEAOBAHUS YKa3bIBAIOT Ha TO, YTO BBEJIE-
Hue MAT k hPD-1 7 (1.2) IgG4 (P) myrem BHyTpuBeHHOH MH(Y3UM ofauH pa3 B Hedemto (1, 8, 15 u 22 nun)
KIIMHUYECKH XOPOUIO NMEPEHOCHIIOCH y SIBAHCKUX Makak Mpu ypoBHsX m03bl 10, 40 nmm 150 mr/kr. HaGmonae-
Mble 3¢ HEKTHI OBUTH OrpaHIYEHBI KPATKOBPEMEHHBIM CHI)KEHHEM KOJIMYECTBA IIUPKYIMPYIOUINX JTUM(OLUTOB U
MHHUMaJIbHBIMH M3MEHCHUSIMH B MECTE HHBEKIUH, CBSI3aHHBIMH C HHBEKINEH yyxkepoaHoro Oenka. Ha ocHoBa-
HUU 3THX Pe3yJbTaTOB YPOBeHb O6e3 HabmoaaeMbIx T0009HEIX 3 dexToB (NOAEL) cuntamu paBabiM 150 Mr/kr
(romOunaHMpoBaHHOE cpeanee C.x A1 000ux mo0B 3,94 mr/mit u AUC 746 4-mr/min).

Bce myOnmkanuu W MaTeHTHI, YIOMSHYTHIE B JAHHOM OIMCAHWH, BKIIOYEHBI B HacTosIee M300peTeHme
TIOCPENICTBOM CCBUIKM B TOH K€ CTETICHH, KaK eCM OBl KakIast OTJeNbHas IMyOIMKays WIN IMaTeHTHAs 3asBKa
ObLTa KOHKPETHO W MHIMBUAYAIBFHO yKa3aHa IS IMOJIHOTO BKIIIOYEHHS IOCPEACTBOM CCHUIKH. HecMoTps Ha TO
YTO HacTosIIee N300peTeHne OBIIO ONMMCAaHO MPUMEHHUTEIPHO K KOHKPETHBIMU BapHaHTAMHU PEajIM3alnH, CIeay-
€T MMOHUMAaTh, YTO OHO MOKET OBITH JOMOIHUTEIHHO MOIU(HUIIMPOBAHO, H MPEIYCMOTPEHO, YTO HACTOSIIAS 3a-
SIBKa BKJIIOYAeT JIFOObIE BapHUaHTHI, CIIOCOOBI MPHMEHEHUs WM aJalTHPOBAaHHBIE BapHAHTHI COTJIACHO HACTOS-
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aiemy I/I306pCTeHI/IIO, ciaenys B OGIIIGM IMPpUHIUIIAM HAaCTOALICTO I/I306peTeHI/IH 1 BKJIIO4Yas TaKuC OTKJIOHCHHA OT
HaCTOAIICTO I/I306peTeHI/I${, KOTOPBIC BXOAAT B U3BECTHYIO UJIN 06LI‘{HyIO MpaKTUKy B 06J'IaCTI/I, K KOTOpOﬁ OTHO-
CUTCs HACTOAIICC I/I306peTCHI/IC, U KOTOPBIC MOTYT OBITH MIPUMEHCHBI K OCHOBHBIM IIPpU3HAKaM, H3JIOKCHHBIM
BBIIIIC.

DOOPMYVYIJIA N30BPETEHUA

1. MyneTucnenupudHas MOJIEKyJia, CIIOCOOHAas CBsA3bIBaTh muton PD-1 yenoBeka u oxuH wim Oonee H0-
MOJTHHUTEBHBIX JTHTOINOB, TN yKa3aHHAs MYJBTHUCICIU(QUYIHAS MOJEKYIa COACPKUT IOMCH, CBS3BIBAIOIIMN
PD-1 yenoBeka, coaepskamuii BapuaOeIbHbIH JOMEH TSHKEIOH LeTH U BapraOeIbHbINH TOMEH JIETKOH eI, TAe:

yKa3aHHBIH BapuaOelbHBIA oMeH Tspkenod nermm conepxut aomeH CDRyl, nomen CDRy2 u momen
CDRy3, u yka3zaHHBIH BapuaOenbHBIN TOMEH jerkoi menu comepxxut nomeH CDR1, nomen CDR;2 u momen
CDR, 3, roe:

(a) (1) yxazannsriii jomeH CDRyl, nomen CDRy2 n nomen CDRy3 conmepkaT aMHMHOKHCIIOTHBIE TIOCTIEIO-
BarenpHOCTH: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141, cOOTBETCTBEHHO; U

(2) ykazannsnii momed CDRy 1, momer CDR;2 u momern CDR3 comepxkaT aMHHOKHCIOTHBIE TTOCIIEI0BA-
teapHOCTH: SEQ ID NO: 157, SEQ ID NO: 145 u SEQ ID NO: 146, cOOTBETCTBEHHO; HITH

(b) (1) ykazaansrit nomen CDRy1, momer CDRy2 n momen CDRy3 comepikaT aMHHOKHCIOTHBIE TIOCIIEIO0-
BarenbHOCTH: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141, coOTBETCTBEHHO; U

(2) yxazannsiii nomern CDR; 1, nomen CDR;2 u momen CDR;3 comepxaT aMHHOKHCIOTHBIC MOCIIEI0BA-
tenpHOCTH: SEQ ID NO: 157, SEQ ID NO: 158 u SEQ ID NO: 145, cOOTBETCTBEHHO; WU

(c) (1) yxazannsrit njomer CDRy1, momern CDRy2 u momen CDRy3 conmepkaT aMHHOKUCIOTHBIC MTOCIIEIO-
BarenbHOCTH: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141, coOTBEeTCTBEHHO; U

(2) ykazannsnii momed CDRy 1, momer CDR;2 u momern CDR3 comepxkaT aMHHOKHCIOTHBIE TIOCIIEI0BA-
teapHOCTH: SEQ ID NO: 144, SEQ ID NO: 145 u SEQ ID NO: 146, cOOTBETCTBEHHO.

2. MynpTrucnennuaHas MOJIEKyJa Mo 1.1, XapakTepru3yIomascs TeM, 4To:

(2) ykazaHHBIH TOMEH, cBs3biBaronuii PD-1 genoBeka, cOmepKUT BapuaOEIbHBIA TOMEH TAXKEIION IeTH,
coJiepKaluii aMIHOKHCIIOTHYIO TIOCIIEI0BAaTEIHbHOCTE, ipuBeneHHY0 B SEQ ID NO: 147 wim SEQ ID NO: 149;
17031

(b) ykazaHHBII OMEH, cBsI3bIBatonuii PD-1 denoBeka, COICpKUT BapHaOCIbHBIN JOMCH JISTKOW LIETH, CO-
JIeprKaliii aMUHOKUCIIOTHYIO MOCIIeN0BaTeNIbHOCTD, MpuBeaeHHyo B SEQ ID NO: 151, SEQ ID NO: 153 wnu
SEQ ID NO: 155.

3. MynbrucnenupudHas MOJEKyIa 1o 1. 1, XapaKTepU3YIOIAasCcs TeM, U4TO:

(a) ykazannsiii nomen CDRy1, momen CDRy;2 u nomern CDRy3 yka3anHoro nomena, csizbiBaromero PD-1,
cozepkaT aMMHOKHUCIOTHBIE nocienoBaTensHocT: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141,
COOTBETCTBEHHO; H

(b) ykazannsni nomern CDR; 1, nomen CDR;2 u nomen CDR; 3 yka3anHoro qoMeHa, cBszbiBaromero PD-1,
colepkaT aMHHOKHUCIIOTHBIE TocienoBaTenbHocTH: SEQ ID NO: 157, SEQ ID NO: 145 u SEQ ID NO: 146,
COOTBETCTBEHHO.

4. MynpTrcnennuaHas MOJIEKyJa Mo 1.1, XapaKTepru3yIomascs TeM, 4To:

(2) ykazaHHBIH TOMEH, cBs3biBaronuii PD-1 genoBeka, comepXuT BapuaOEIbHBIA TOMEH TSAXKEIION IeTH,
coJiepKaluil aMUHOKUCIIOTHYIO TIOCIIe10BaTeNbHOCTD, puBeAeHHyio B SEQ ID NO: 147; wiu

(b) ykazaHHBII TOMEH, cBsI3bIBatonuii PD-1 denoBeka, COIepKUT BapHaOCIbHBIN JOMCH JISTKOW LIETH, CO-
JIeprKalvii aMUHOKHCIOTHYIO TIOCIeI0BaTeIbHOCTD, MpuBeAeHHyio B SEQ ID NO: 153.

5. MynberucniennpuyHas MOJIEKyJIa 110 1.4, TIe yYKa3aHHBIH BapuaOenbHBIN JOMEH TSDKENIOH ey yKazaH-
HOrO JOMEHa, cBs3bIBawomero PD-1, comepXUT aMUHOKUCIOTHYIO TMOCJIENOBATEIbHOCTD, MPEACTABICHHYIO B
SEQ ID NO: 147, u yka3aHHbI# BapraOeabHBIA JOMEH JISTKOW NN YKa3aHHOTO JOMEHa, CBs3biBaromero PD-1,
COJIEP’)KUT aMUHOKHUCIIOTHYIO TTOCIIEZI0BATEILHOCTD, pencTariennyio B SEQ ID NO: 153.

6. MynpTucnennpudHas MOJIEKyJIa 110 JITI00oMy U3 Tl 1-5, XapakTepu3yomasics TeM, 9T0 yKa3aHHas MO-
JIeKyJIa SBIISIETCSl OucTiennraeckoi CBA3BIBAIOIIEH MOJIEKYIION, CTIOCOOHOH OJTHOBPEMEHHO CBS3BIBATHLCS C ATIH-
toroM PD-1 u co BTOpBIM 31IUTOIOM.

7. MynpTucTiennuIHAS MOJIEKYJIa MO 1.6, XapaKTepU3yIOMmascs TeM, YTO YKa3aHHBIM BTOPOM AIUTOI SIB-
JISIETCSL ATMUATOIIOM MOJICKYJIBI, YIACTBYIOIICH B PETYISAIMM KOHTPOJIHHONH TOYKH MMMYHHOTO OTBETA, MPUCYTCT-
BYIOIIICH HA TOBEPXHOCTH UMMYHHOU KIICTKH.

8. MynprucnenuuaHas MOJICKYJIa MO I1.6, XapaKTepU3yIOMascs TEM, YTO YKa3aHHBIA BTOPOU AIHTOII
npejcraBisier coboit smuron B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70, CD80, CD86, CD9%4,
CD137, CD137L, CD226, CTLA-4, Galectin-9, GITR, GITRL, HHLA2, ICOS, ICOSL, KIR, LAG-3, LIGHT,
MHC knacca I wu 11, NKG2a, NKG2d, 0X40, OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIG-
IT, TIM-3 mmm VISTA.

9. MynsrucnenuuIHas MOJIEKyJIa TO I1.8, XapaKTepU3yomascs TeM, YTO yKa3aHHBIH BTOPOW AIHTOII
npencrapisgeT coooit ammron CD137, CTLA-4, LAG-3, 0X40, TIGIT unu TIM-3.

10. MynpTrcienuduIHas MOJEKyJa 1Mo 1.9, XapaKTepU3yIomascs TeM, YTO YKa3aHHBIH BTOPOW DIHTOI
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npeacTaBisieT coodoi amuton LAG-3.

11. MynprucneruduaHas Moyiekyna 1o 1.10, XapakTepu3yroIascs TeM, YTO yKa3aHHas MYJbTHCIICIU-
(buaHasT MOJIEKYJIa JOMOJIHUTEIBHO COACPIKUT TOMeH, cBsi3biBarommii LAG-3:

(a) (1) nomen CDRyl, momern CDRy2 u nomen CDRy3, koTopbie coepkaT aMHHOKHCIIOTHBIE TTOCIIEI0BA-
teapHOCTH: SEQ ID NO: 57, SEQ ID NO: 58 u SEQ ID NO: 59, cooTBeTCTBEHHO; H

(2) nomen CDR_1, nomen CDR;2 u momern CDR;3, KoTOpBIe colIepkaT aMHUHOKHCIOTHBIE TOCIEI0Ba-
teapHOCTH: SEQ ID NO: 298, SEQ ID NO: 62 u SEQ ID NO: 63, COOTBETCTBEHHO;

(b) (1) momern CDRy1, nomen CDRy2 u nomen CDRy3, KOTOpBIEe cofepKaT aMHHOKHUCIOTHBIE TIOCIIEI0BA-
tenpHOCTH: SEQ ID NO: 42, SEQ ID NO: 43 u SEQ ID NO: 44, COOTBETCTBEHHO; U

(2) momen CDRy1, nomen CDR;2 u momen CDR;3, koTOpBIe COAEpKaT aMUHOKHCIOTHEIC MOCIICIOBA-
tenpHOCTH: SEQ ID NO: 46, SEQ ID NO: 47 u SEQ ID NO: 48, COOTBETCTBEHHO; WUJIH

(¢) (1) nomern CDRyl1, nomen CDRy;2 u nomern CDRy3, kKoTOpBIE CoAepKaT aMHHOKUCIOTHBIC MTOCTICIOBA-
tenpHOCTH: SEQ ID NO: 42, SEQ ID NO: 43 u SEQ ID NO: 44, COOTBETCTBEHHO; U

(2) momen CDRy1, nomen CDR;2 u momen CDR;3, koTOpBIe COAEpKaT aMUHOKHCIOTHEIC MOCIICIOBA-
teapHOCTH: SEQ ID NO: 55, SEQ ID NO: 47 u SEQ ID NO: 48, COOTBETCTBEHHO; WJIH

(d) (1) momern CDRy1, nomen CDRy2 u nomen CDRy3, KOTOpBIE cofiepKaT aMHHOKHUCIOTHBIE TIOCIIEI0Ba-
teapHOCTH: SEQ ID NO: 57, SEQ ID NO: 58 u SEQ ID NO: 59, cooTBeTCTBEHHO; H

(2) nomen CDR_1, nomen CDR;2 u momern CDR;3, KoTOpBIe colIepikaT aMHUHOKHCIOTHBIE TOCIEI0OBa-
teapHOCTH: SEQ ID NO: 61, SEQ ID NO: 62 u SEQ ID NO: 63, COOTBETCTBEHHO.

12. MynbrucnenupuaHas MoJiekya 1o 11. 10, xapakTepu3yiomniasics TeM, 4TO JOMeH, cBs3biBarommii LAG-
3, COAEPKHUT:

(a) momern CDRyl, nomen CDRy2 m momern CDRy3, xoTOpbIe colepKaT aMHHOKHCIOTHBIC MOCIIEI0BA-
tenpHOCTH: SEQ ID NO: 57, SEQ ID NO: 58 u SEQ ID NO: 59, cOOTBETCTBEHHO; U

(b) momen CDR1, nomen CDR;2 u momen CDR;3, koTOpBIe COAEpKaT aMUHOKHCIOTHEIC MOCICIOBA-
teapHOCTH: SEQ ID NO: 298, SEQ ID NO: 62 u SEQ ID NO: 63, COOTBETCTBEHHO.

13. MynbtucnienupraHasi MoJieKyina 1o .12, XapakTepHu3yoomascs TeM, 9TO YKa3aHHBIA JOMEH, CBS3BI-
Baromuit LAG-3, cogepxut:

(a) Bapuabenpuyto Tsoxenyto nemb VHI MAT 6 k hLAG-3 (SEQ ID NO: 294); u

(b) Bapmabenbuyto jgerkyto nens VL1 MAT 6 k hLAG-3 (SEQ ID NO: 296).

14. MynpTucniennduyHas MOJIEKyJia 1o JrobomMy u3 M. 1-13, XapakTepu3yromascs TeM, 4TO yKa3zaHHas
MOJIEKYJIa MPEICTABISET COOOM:

(a) muareno, mpeAcTaBisIOIICe COOOM KOBAJCHTHO CBSI3aHHBIN KOMILICKC, KOTOPBIA COACPIKUT IBE, TPH,
YETHIPE WU MATH MOJUNCITAIHBIX [ETIeH; TN

(b) TpexBaJEHTHYIO CBS3BIBAIOIIYIO MOJEKYIY, MPEACTABISIONIYI0 COOOW KOBAJICHTHO CBSA3aHHBIH KOM-
TUIEKC, KOTOPBIA COACPIKUT TPU, YESTHIPE HITH MATH MOJUNCTITUAHBIX IICTICH, WK

(¢) bucnenmpuaeckoe aHTUTETIO.

15. MyneTHcnierudryHas MoJieKyna 1o .14, XxapakTepu3yromasics TeM, YTO yKa3aHHAas MOJEKya Mmpe-
CTaBIIseT OO0 AHaTerno.

16. MynpTrcniennduyHas MOJEKyJia 1o JroboMy W3 ML 1-15, XapakTepu3yomascs TeM, 4TO yKa3zaHHas
MOJIEKYJIa COAEpPKUT 007acTh Fc.

17. MynpTrciennduaHas MoJieKyJia 1o 11. 16, XxapakTepusyromascst TeM, 94To ykazaHHas obnacte Fc mpu-
Haexut k motumy [gGl, IgG2, 1gG3 wm 1gG4.

18. MynprucnieruduaHasi MoseKyia 1o 1.16 wiu 17, xapakTepu3yomascsi TeM, 4TO yKa3aHHasi MOJICKYJIa
JIOTIOTHUTEIBHO COACPKUT MIAPHUPHBIN JTOMCH.

19. MynpTrcnennduyHas MoJIeKyia 1o 1. 18, XxapakTepu3yomascs TeM, 4To:

(a) yxazanHnast obnacts Fc u mapHupHBIN ToMeH npuHauiexar K usortuny 1gG4, n

(b) ykazaHHBIH IAPHUPHBII JOMEH COAEPKHUT CTaOMIIN3UPYIOIYI0 MyTaruio S228P.

20. MynsTrcnennrIHas MOJIEKya 1o Jodomy u3 ni. 16-19, xapakrepusyroniascst TeM, 4To:

(a) ykazannas obmacts Fc mpezacrasiser co6oit BapuanT o0sacti Fc, KOTOPBIA COAEp UT OJHY WIH OoJee
MOTU(pHUKAIIMNA aMHHOKHUCIIOT, KOTOpBIe CHIKAIOT adpuHHOCTH 001actu Fe k FcyR, n

(b) yxazannsle omHa wiu Oojee Moan¢ukanuii, koTopsle cHmkalT adduaHOCTH OOmactu Fc k FeyR,
BKItouatotT 3ameny L234A; L235A; umu L234A u L235A, toe HyMmepaius npeacTaBisier coooi Hymepaiuio EU
kak y Kaoar.

21. MynbsTrcnienuduaHas MoJIeKyIa 1Mo Jrodomy u3 1. 16-20, xapakTepu3yromasics TeM, 9To:

(a) ykazannas obmacts Fc mpezacrasiser coboit BapuanT o0sacti Fc, KOTOPBIA COAEp UT OJHY WIIH OoJee
MoTU(HUKAINNA AMHHOKHUCIIOT, KOTOPBIE YBEIMYMBAIOT BPeMsI ITOTyBBIBEICHHUS yYKa3aHHOTO BapruaHTa obmactu Fe,
"

(b) ykazanHBIC MOIU(UKAIINK, KOTOPHIC YBEIMYUBAIOT BpEMs IOJNYBEIBEJCHUS BapuaHta obmactu Fc,
BKIIIOUAIOT 3aMeHy M252Y; M252Y u S254T; M252Y u T256E; M252Y, S254T u T256E; unu K288D u
H435K, rne nymepanus npeacrasisier coboit Hymepannio EU kxak y Kabar.

22. MynbrucnenndudHas MoJeKyna 1o Jirodbomy u3 mm.14-21, xapakTepu3ylomascst TeM, 9YTO yKa3aHHas

-114 -



047726

MOJIEKyJIa MIPEACTaBIsIET COO0H ANaTEN0, CoAepIKallee:

(a) SEQ ID NO: 290 u 291; win

(b) SEQ ID NO: 267, rne X; npeacrasinsiet coboit Ala; X, npeacrasisiet coboit Tyr; X3 npeacTaBiser co-
6oii Thr; X, mpeacrasnsiet coboit Glu, u SEQ ID NO: 268; win

(c) SEQ ID NO: 267, rne X, npenctasiset coboit Gly; X, npeacrasisiet coboit Tyr; X3 npeacTaBiser co-
6oii Thr; X, mpeacrasnsiet coboit Glu, u SEQ ID NO: 268; win

(d) SEQ ID NO: 267, tne X; npeacrasisiet codoit Gly; X, nmpeacrasnser coboit Met; X3 mpencTaBisieT co-
6oii Ser; X, pencrasiser coboit Thr, m SEQ ID NO: 268; win

(e) SEQ ID NO: 269 u 270; win

(f) SEQ ID NO: 271 u 272; nnu

(g) SEQ ID NO: 273,274,275 u 276; win

(h) SEQ ID NO: 277, 278, 279 u 280; win

(1) SEQ ID NO: 281, 282 u 283; wim

() SEQ ID NO: 292 u 293.

23. MynpTucnenuduaHas MOJIeKyja 1Mo 1M.22, XapakTepHu3yIoIascs TeM, 9TO yKazaHHas MOJIEKyJa Mpej-
craBisieT coboit nuateno, coaeprkamiee SEQ ID NO: 290 u 291.

24, ®apmarieBTHIECKass KOMIIO3UITHS Il OJIOKUpoBaHus B3aumoeicTBust PD-1 n/unu PD-L1 y cyObekra-
YeroBeKa, coaepKanias:

(A) MyIbTHCTIETUPUIHYIO MOJICKYJTY TT0 JIIoOoMy U3 . 1-23; u

(B) dapmaneBTHIECKH TPUEMIIEMBIH HOCHUTEb.

25. [IpumeHeHrne KOMIO3UIUY 110 .24 17151 CTUMYJISILIUM KIMMYHHOTO OTBETa, onocpeayemMoro T-kieTkamu,
Y HYXKJAIOIIETOCs B 9TOM CYOBEKTA.

26. [IpuMeHeHHE KOMITO3HIIUY TT0 .24 B JICUCHUH 3a00JICBAHNS WM COCTOSIHHS, CBSI3aHHOTO C MOJaBJICH-
HOW UIMMYHHOH CUCTEMOIL.

27. llpumeHeHUe 1O 1.26, XapakTepU3yIeecs TEM, YTO YKa3aHHOE 3a00JIEBaHUE WM COCTOSHHE IIpe-
CTaBJIsIET COOOH pak MM HHQEKITHIO.

28. TIpumenenue 1o m.27, xapakTepu3yIomieecs: TeM, YTO PaK BEIOpaH U3 TPYIIIBI, COCTOSIICH U3 OMYXOJIH
HAATOYEYHUKOB, acconuupoBanHoro co CITMloM paka, ambBEOJIIPHON CApKOMBI MSTKHX TKaHEH, acTpoIuTap-
HOM OITyXOJTH, paka MOYEBOTO ITy3BIpsi, paka KOCTEH, paka TOJIOBHOTO W CHTHHOTO MO3Ta, METaCTaTHIECKOH OITy-
XOJIF TOJIOBHOTO MO3Ta, paka MOJIOYHOI jKeJe3bl, OIyXOJIl COHHOHM apTepuH, paka MIeHKH MaTKH, XOHIPOCapKo-
MBI, XOPJOMBI, XPOMO(OOHOH CapKOMBI KJIETOK TIOYEK, CBETJIOKICTOYHOH CapKOMBI, paKa TOJICTON KHIIKH, KO-
JIOPEKTAJIBHOTO paka, KOKHOW JOOpOKauyeCTBEHHOW (hPHOPO3HOIN TMCTHOIIMTOMEI, NECMOIUIACTHYCCKONH MEITKO-
KPYTJIOKJIIETOYHOHN OIMyXOJH, SMCHANMOMSBI, omyxoiu KOWHTa, SKCTPACKENETHONH MHKCOMIHOW XOHAPOCAPKOMBI,
HECOBEPIICHHOTO KOCTHOTO (pubporeHe3a, GpUOPO3HOHM AUCIUTA3MH KOCTH, PaKa KEITYHOTO MYy3BIPS HITH KEITIHO-
rO TPOTOKA, pakKa JKeNyKa, FeCTAI[HOHHOTO TPO(h0oOIaCTHOTO 3a00ICBaHUs, TCPMHUHOTCHHOMN OIyXOJIH, paKa ro-
JIOBHI U IICH, TEMATOICIUTIONIIPHON KapIITHOMBI, OITyXOJIH OCTPOBKOBBIX KJIETOK, CapkoMbl Karmomu, paka modvexk,
JICHKO3a, JHUIIOMBI/T00POKAYECTBEHHON JHMIIOMATO3HON OIYyXOJH, a JIMIOCAPKOMBI/3I0OKAYECTBEHHOW JHIIOMa-
TO3HOH OITyXOJIH, paKa MeYeHH, TUM(POMEI, paka JIETKHX, MeIy/UI00IacTOMBI, METaHOMBI, MCHUHTHOMBI, MHOKE-
CTBEHHOM SHAOKPUHHOW HEOIUIA3UW, MHOXECTBEHHONW MHUEIIOMBI, MUEIOANCILIACTHYECKOTO CHHAPOMa, HEHpPOO-
JTACTOMBI, HEUPOIHAOKPUHHOM OMYXOJIM, paKka SIMYHUKOB, paka IMOHKENIyJOYHOMN KeJe3bl, ManmIipHON THPEOo-
KapIIMHOMEI, OITYXOJIM apaliuTOBUIHOM JKeJIe3bl, MeANaTPHIECKOr0 PaKa, OIMyX0oJId 000I04eK mepudepruecKinx
HEpBOB, (PEOXPOMOIMTOMEI, OMYXOJIH THUHO(U3a, paKa MPEACTATEeIbHOM >KeJe3bl, MOCTepHAFHON YBealbHON
MEJIAHOMBI, PEIKOTO Te€MAaTOJOTHYECKOTO PAacCTPOHCTBA, METACTATHYCCKOTO paka MOYeK, padIOUIHON OIYyXOJIH,
PpabIOMHIOCAPKOMBI, CAPKOMEI, paka KOKH, CAPKOMBI MATKUX TKaHEH, TNIOCKOKIJICTOYHON CapKOMBI, paKa JKeITyI-
Ka, CHHOBHAJIBHOW CapKOMBI, paKa SUYKa, KapIUHOMBI THMYCa, THMOMBI, METACTATUYECKOTO paKa IMIUTOBHIHON
JKEINe3bl U paka MaTKH.

29. Ilpumenenue 1o 1.27, XapakTepU3yIOLIEecs: TEM, YTO PaK IPEACTABISICT COO00H KOJIOPEKTaIbHBIA pak,
TeMaTOLCILTIONSIPHYIO KapIIMHOMY, TITHOMY, PaK MOYEK, paK MOJIOYHOHU KeJe3bl, MHOKECTBEHHYIO MUCIIOMY, PaK
MOYEBOTO MY3BIps, HEHPOOIACTOMY; CAapKOMY, HEXODKKHHCKYIO TUM(POMY, HEMEITKOKJICTOYHBIH paK JISTKUX, pakK
SSTMYHUKOB, PAK TODKEITYTOTHON KeJIe3bl, PEKTATBHBIN pakK, OCTPBIA MUEIOUAHBIHN Jetiko3 (AML), XxpoHrmdecKknid
muenoneiko3 (CML), octperit B-nureinbit mumdoomacThbiil eliko3 (B-ALL), XpoHndeckuit TUMQpOIUTAPHBIT
neitko3 (CLL), neiiko3 Bonocateix kietok (HCL), GiracTHyIO OmyxoJb U3 IIa3MOIIMTOUIHBIX ACHIPUTHBIX Kile-
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30. Mynbrucnenduynas MoJeKysa 1o JirodoMmy u3 mi.l1-23, xapakTepu3yomascss TeM, YTO yKa3aHHas
MOJICKYJIa COICPIKUT JCTEKTUPYEMYIO METKY.

31. BekTop sKkcnpeccuy HYKJIEHMHOBOW KHCIOTHI, COAEpKAIIUNA MOJEKYJTy HYKJIEHHOBOM KUCIOTBI, KOJU-
PYIOIIYI0 MYJIBTHCIICII(PUIHYIO MOJIEKYITY 10 JIFoboMy u3 . 1-23.
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