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¢ PD-1 sBanckux makak, Tak u ¢ PD-1 uenoBeka: MAT 1 x PD-1, MAT 2 k PD-1, MAT 3 k PD-1, MAT
4 k PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 k PD-1, MAT 10
k PD-1, MAT 11 k PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 x PD-1 wmm MAT 15 x PD-1, a
TaK)Ke T'yMaHU3UPOBAaHHBIM H XUMEPHBIM BapHAHTaM YKa3aHHBIX aHTHTEN. Takke U300peTeHne OTHOCUTCS
K PD-1-cBs3pIBarommM MoJeKyiaaM, KOTopele comep:kar PD-1-cBsspiBaromme (parMeHTH yKa3aHHBIX
anTH-PD-1 aHTHTEN, IMMYHOKOHBIOTATaM U OHCICIIM(PUICCKIM MOIIEKYIaM, BKIrodas nuarena, BiTE,
oucneuuduyeckre aHTUTeNA U T.1., KoTopble copepkar (i) Takue PD-1-cBs3biBaroiiue GpparMenTsl, u (ii)
JIOMEH, CITIOCOOHBIH CBA3BIBATHCS C IMUTOIIOM MOJIEKYJIBI, y4aCTBYIOIIEH B PETYIISAILIMN KOHTPOJIEHON TOUKH
MMMYHHOTO OTBETa, IPUCYTCTBYIONIEH Ha MMOBEPXHOCTH MMMYHHBIX KieTok. Hacrosimee n3o0perenue
TaKXXe OTHOCUTCS C CIIOCO0aM MPUMEHEHHUsI MOJIEKYJI, KOTOpbIe CBA3bIBatOTCS ¢ PD-1, s crumyssinuu
MMMYHHBIX OTBETOB, a TaK)Ke CIIOCOOHI neTekTupoBarus PD-1.
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PD-1-CBA3bIBAIOIUE MOJIEKYJIbI U CIIOCOBBI UX IPUMEHEHUA

IlepexpecTHasi cChIJIKA HA POACTBEHHBIE 3aABKH

[001] Hacrosiias 3asBKa uCHpallMBaeT NPUOPUTET corjacHo 3asiBke Ha mnarteHT CIIA
Ne62/198867 (momannoit 30 wmronst 2015 r.; 3asBka B cTraamu paccMoTpeHus), 62/239559
(momanHOW 9 okTsA0ps 2015 r.; 3asBKa B CTaguu paccMoTpenus), 62/255140 (nomannoit 13
HOs10ps1, 2015 r.; 3asBKa B cTaauu paccMoTpeHus) u 62/322974 (nomannoit 15 anpens 2016 r;
3asiBKa B CTAIUM PACCMOTPEHUS), COAEPIKaHHE KOTOPBIX MOJHOCTHIO BKIFOUEHO B HACTOSLIYIO

3as1BKY TIOCPEICTBOM CCBLIKU.

CcbLIKa HA epeYeHb MOCJIe10BATeILHOCTEH

[002] Hacrosimasi 3asiBKa BKJIIOYAeT OAMH WM Oojiee IMepeuHed MOC/eqoBaTeIbHOCTEH B
coorBercTBuM ¢ maparpadom 1.821 pasnmena 37 Csoma ¢denepanbubix npasun CIIIA u nanee,
KOTOpBIE PaCKpPBITHI Ha MAIIMHOYUTAEMBIX HOCUTEJISIX (daiin 03arJiaBJIeH:
1301 _0122PCT Sequence Listing ST25.txt, cozgan | urons 2016 roga u umeer pasmep 282789

OaliT), yKa3aHHbIN (hailil MOJHOCTHIO BKIIIOYEH B HACTOSINYIO 3asBKY ITOCPEICTBOM CCBUIKH.

O0aacTh TEXHUKH

[003] Hacrosiimee wu3zo0peTeHue OTHOCUTCS K PD-1-CBS3BIBAIOIIMM MOJIEKYJIaM, KOTOpBIE
cogep:kar PD-1-ces3piBaroumii AoMeH u3 OToOpaHHBIX aHTUTen K PD-1, crnocoOHbIx
cBs3biBaThesl ¢ PD-1 siBanckux makak u PD-1 denoBeka: MmoHokioHaNmbHOrO antutena | (MAT
1) x PD-1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 k PD-1, MAT 5 k PD-1, MAT 6 k PD-1,
MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 k
PD-1, MAT 13 k PD-1, MAT 14 x PD-1 unu MAT 15 k PD-1. B wacTtHOCTH, COTJIacHO
HACTOSIIEMY  HM300peTeHHI0  mpemioskeHbl  PD-1-cBs3bIBalOIME  MOJIEKYJBI,  KOTOpBIE
NPEACTABISIFOT COOOW I'YMaHH3UPOBAHHBIC HIIM XMMEPHBIE BAPHAHTBI YKA3aHHBIX AHTHTEN MU
cogep:kat PD-1-cBszbiBaromme QparmMeHTsl yKasaHHBIX aHTHTenl K PD-1 (B wactHOCTH,
UMMYHOKOHBIOTATHI, auarena, BiTE, Oucnenududeckpie antutena u T.1A.). B wacTHOCTH
COMIACHO HACTOSIIIEMY H300peTeHHI0 mpeioxkeHbl PD-1-CBs3bIBatOIMe MOJIEKYJIbI, KOTOpPBIE
JOTOJHUTEIBHO CIIOCOOHBI CBS3BIBATHCS] C SMUTOIOM MOJIEKYJIBL, YYACTBYIOIIEH B PEryJISIUU
KOHTPOJIBHOH TOYKM MMMYHHOI'O OTBETa, KOTOpas MPUCYTCTBYET HAa MOBEPXHOCTH MUMMYHHOU
kiaetkn. COrjacHO HacTosIeMy H300pPETEHHIO TAaKXKE MPEUIOKEHBbI CIOCOObI TPUMEHEHUS
ykasaHHbIX PD-1-cBsaspiBaromux mosiekyn st aetektupoBanHus PD-1 wnmm nns ctumynsnuu
UMMyHHOro otBeTa. COrjlacHO HACTOALIEMY H300PETEHHIO TaKXKE MPENIIONKEHBI CIIOCOOBI

KOMOWHHUPOBAHHOHN Tepanuy, B KOTOPbIX PD-1-CBSI3BIBAIOLIYI0 MOJIEKYJy, KOTOpas COAEPIKUT



omuH miu Oonee PD-1-cBA3bIBaOIINX JOMEHOB YKa3aHHBIX OTOOpaHHBIX aHTUTEN K PD-1,
BBOIAT B KOMOWMHAIMM C ONHOM wuiM Ooyiee JONOJHHUTEIbHBIMA MOJIEKYJAMH, KOTOPBIE
3¢ PEeKTUBHO CTUMYJIHPYIOT NMMYHHBIH OTBET, W/WIM B KOMOMHALMH C ONHOW miu Oojee

AOMOJIHUTCIIbHBIMU MOJICKYJIAMU, KOTOPbIC CHeI_II/I(I)I/ILIHO CBA3BIBAOTCA C PAKOBBIM AHTUTCHOM.

YpoBeHb TeXHUKH

| HNMMmyHHBIE 0TBETBI, ONIOCPEAYyeMble KJIETKAMH

[004] MmMMmyHHas cucTeMa YelOoBeKa M JIPYIMX MIIEKONUTAOIIMX O0eCHeunBaeT 3alIuTy OT
uHpexmii u 3abonesanuil. Takas 3amwura oOecmeymBaeTCs Kak TyMOPAJIbHBIM HMMYHHBIM
OTBETOM, TaK 1 IMMYHHBIM OTBETOM, OTOCPENyEMBIM KJIeTKaMU. I 'yMopasbHbIil OTBET IPUBOIUT
K BbIpaOOTKE aHTUTEN M APYIHMX OMOJIOTHYECKUX MOJIEKYJ, KOTOpPbIe CIIOCOOHBI pacro3HaTh U
HEUTpann30BaTh 4yKepOAHble MHIIEHH (aHTureHel). Hampotus, onocpenyemsblii KieTKaMu
UMMYHHBIH OTBET BKJIIOYAeT AaKTHUBALMIO T-KieTkamMu MakpodaroB, HPUPOIHBIX KJIETOK-
kuiepoB  (NK) u  aHTUreHcnenu@UYHBIX LUTOTOKCHYECKHX T-mumdonuros, a Takke
BBICBOOOXKIEHNE PA3IMYHbIX [IUTOKMHOB B OTBET Ha pacrno3HaBaHue aHtureHa (Dong, C. et al.
(2003) «Immune Regulation by Novel Costimulatory Molecules», Inmunolog. Res. 28(1):39-48).
[005] CnocobHocTh T-KJIETOK ONTUMAIBHO OMOCPENOBATh HMMMYHHBIH OTBET HAa AHTHUIEH
TpeOyeT ABYX pa3MYHbIX CUTHAIBHBIX B3aumoneiricteuii (Viglietta, V. ef al. (2007) «Modulating
Co-Stimulation», Neurotherapeutics 4:666-675; Korman, A.J. et al. (2007) «Checkpoint
Blockade in Cancer Immunotherapyy», Adv. Immunol. 90:297-339). Bo-nepBbIX, aHTHUIEH,
KOTOPBIi ObUT PaCcIONIOKEH Ha MOBEPXHOCTH aHTUTeHNpeseHTHpyromux kietok (AIIK), nomken
ObITb  TIPE3eHTUPOBaH aHTHreHcnenuduuubiM  HauBHbiM  CD4"  T-knerkam. Ilponecc
NPE3EHTAIMK BKJIIOYAET Tepenavyy curHana mnocpeactsoM T-knerounoro peuentopa (TCR),
yOpaBISOWEro T-KJIeTKOW Uil WHUIMHPOBAHUS HMMYHHOIO OTBETa, KOTOpBIA Oyzmer
cneuu(UYHBIM B OTHOLIEHWH  TMPE3EHTHPOBAHHOTO  AHTHIeHa.  BO-BTOPBIX, sl
KOCTUMYJIUPYIOIIUX U WHTUOMPYIOLINX CHUTHAJIOB, OMOCPENYEMBIX B3aUMOICHCTBUSIMU MEKAY
AIIK ¥ pa3nu4yHbIMU TOBEPXHOCTHBIMU MOJIeKyJaMu T-KJIETOK, 3allyCKaeT CHavasla aKTHBALHIO
u nposrdepaniro T-KJIeTOK U, B KOHEUHOM UTOTe, UX HHrHOupoBaHue. ClenoBaTenbHO, MepBbIid
CHUTHAJI MPUAAET CelU(PUIHOCTh UMMYHHOMY OTBETY, TOTZla KaK BTOPOI CHUTHAJ CIYXKUT AJISt
orpezesieHus XapakTepa, BeJIMUHUHbI U MPOJAOJKUTEIbHOCTH OTBETA.

[006] HMMmyHHast  cucTeMa  TINATEJIbHO  KOHTPOJUPYETCS  KOCTUMYJHUPYIOIUMMH U
KOMHTHOUPYIOIIMMHU JIMTAHAAMUA M PELENTOpPaMU. YIIOMSIHYTBIE MOJIEKYJIbI 00eCHeunBaroT
BTOPOH CHTHaNl Ui aKTUBAMM T-KJIETOK M 00ecneunBaroT COaJaHCHPOBAHHBIA KOMILIEKC
NOJIOXKUTEIBHBIX U OTPULATEIbHBIX CHUTHAJOB, YTOObI MAaKCHUMAaJbHO YBEJIUYHTb HWMMYHHBIE

OTBETHI Ha WH(EKLHUIO, TIPH 3TOM CBOISI K MHHUMYMY ayTOMMMyHHBIe oTBeThl (Wang, L. ef al.



(March 7, 2011) «VISTA, A Novel Mouse Ig Superfamily Ligand That Negatively Regulates T-
Cell Responses», J. Exp. Med. 10.1084/jem.20100619:1-16; Lepenies, B. et al. (2008) «7he Role
Of Negative Costimulators During Parasitic Infections», Endocrine, Metabolic & Immune
Disorders - Drug Targets 8:279-288). Ocoboe 3HaueHHe uMeeT CBsi3bIBaHUE JUTraHgoB B7.1
(CD80) u B7.2 (CD86) anturennpesentupyoomei kiuerky, a takxke CD28 u peuentopo CTLA-
4 CD4" T-numdounra (Sharpe, AH. et al. (2002) «The B7-CD28 Superfamily», Nature Rev.
Immunol. 2:116-126; Dong, C. et al. (2003) «/mmune Regulation by Novel Costimulatory
Moleculesy», 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). CeszbiBanue B7.1 nnu
B72 ¢ CD28 crumynupyer aktuBauuto T-kierok; ceaspiBaHue B7.1 wim B7.2 ¢ CTLA-4
uHrnoupyer Ttakyro aktuBauuto (Dong, C. er al. (2003) «/mmune Regulation by Novel
Costimulatory Molecules», Immunolog. Res. 28(1):39-48; Lindley, P.S. ef al. (2009) «7he
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 KOHCTHTYTHUBHO 3Kcmpeccupyercs Ha moBepxHoctu T-knetok (Gross, J., ef al. (1992)
«ldentification And Distribution Of The Costimulatory Receptor CD28 In The Mouse», J.
Immunol. 149:380-388), torma kak oskcmpeccusi CTLA-4 ObICTpO yCHIMBAeTCs MOCHe
axtuBarmu T-knetok (Linsley, P. ef al. (1996) «Intracellular Trafficking Of CTLA4 And Focal
Localization Towards Sites Of TCR Engagement», Immunity 4:535-543). ITockonapky CTLA-4
sBisiercss Oojiee BhicokoaduuHbIM peuentopom (Sharpe, A.H. ef al. (2002) «The B7-CD28
Superfamily», Nature Rev. Immunol. 2:116-126), cBsi3bIBaHME CHa4Yajla HMHULUUPYET
nponudepanuto T-knetok (mocpencrBom CD28) u 3atreM uHrHOUpyeT ero (MOCPEICTBOM
pazsuBaromeiics sxcnpeccun CTLA-4), ocnabmusist Tem cambiM 3ddexT, ecnu nponudpepauus
Oonbiie He Tpebyercs.

[007] [HanbHeilimue uccnenoBanus JuranaoB peuentopa CD28 mpusenu k uaeHTUUKALUN U
ONMUCaHMIO0 Habopa poAcTBeHHBIX MoJiekys B7 («cynepcemeiictBo B7») (Coyle, AJ. 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. ef al. (2002) «The B7-CD28
Superfamilyy, 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-Cellsy.
Arthritis Res. Ther. 6:208-214; Korman, AJ. et al. (2007) «Checkpoint Blockade in Cancer
Immunotherapy», Adv. Immunol. 90:297-339; Flies, D.B. ef al. (2007) «The New B7s: Playing a
Pivotal Role in Tumor Immunity», J. Immunother. 30(3):251-260; Agarwal, A. ef al. (2008) «7he



Role Of Positive Costimulatory Molecules In Transplantation And Tolerancey», Curr. Opin.
Organ Transplant. 13:366-372; Lenschow, D.J. ef al. (1996) «CD28/B7 System of T-Cell
Costimulation», Ann. Rev. Immunol. 14:233-258; Wang, S. ef al. (2004) «Co-Signaling
Molecules Of The B7-CD28 Family In Positive And Negative Regulation Of T Lymphocyte
Responses», Microbes Infect. 6:759-766). B Hacrosiee Bpemsi CYIIECTBYET HECKOJIBKO
U3BECTHBIX  wiIeHOB  cemeiictea: B7.1 (CD80), B7.2 (CD86), wuHgyuupyemsii
koctumynupyromuii nurann (ICOS-L), nurang nporpammupyemoit cmeptu-1 (PD-L1; B7-H1),
aurasz nporpammupyemoit cmeptu-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, MLF. et al. (2012) «Evolution Of The B7 Family: Co-Evolution Of B7TH6 And Nkp30,
Identification Of A New B7 Family Member, B7H7, And Of B7's Historical Relationship With
The MHC», Immunogenetics epub doi.org/10.1007/s00251-012-0616-2).

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

[008] benmox mnporpammupyemoii cmeptu-1 («PD-1», Taike wusBecTHblli kak «CD279»)
npezacrasjsier coboii mMemOpanHbiii Oenok Tuma I maccort 31 kxJla, SBIASIOIIMNCS YJICHOM
pacumpeHHoro cemeiictea perynaropoB T-knerok CD28/CTLA-4, xoropblii B LeJIOM
OTpHLIATENBHO perynupyeT ummyHHbIe oTBeThl (Ishida, Y. ef al. (1992) «Induced Fxpression Of
PD-1, A Novel Member Of The Immunoglobulin Gene Superfamily, Upon Programmed Cell
Death», EMBO J. 11:3887-3895; nyOnukarusi 3asiBku Ha mnareHT CIIIA Ne2007/0202100;
2008/0311117; 2009/00110667, matentsr CIIIA NeNe6808710, 7101500, 7488802, 7635757,
7722868, PCT nyonukauus WO 01/14557).

[009] PD-1 »skcmpeccupyercsi Ha aKTUBUPOBAHHBIX T-KjeTkax, B-kieTkax M MOHOLUTax
(Agata, Y. et al. (1996) «Fxpression Of The PD-1 Antigen On The Surface Of Stimulated Mouse
T And B Lymphocytes», Int. Immunol. 8(5):765-772; Yamazaki, T. ef al. (2002) «Fxpression Of
Programmed Death 1 Ligands By Murine T-Cells And APC», J. Immunol. 169:5538-5545) u ¢
HU3KUMH YPOBHSAMH Ha MPUPOAHBIX KuiuiepHbelX T-kinerkax (NK-knerkax) (Nishimura, H. ef al.
(2000) «Facilitation Of Beta Selection And Modification Of Positive Selection In The Thymus Of
PD-1-Deficient Mice», J. Exp. Med. 191:891-898; Martin-Orozco, N. et al. (2007) «Inhibitory
Costimulation And Anti-Tumor Immunity», Semin. Cancer Biol. 17(4):288-298).

[0010] Bueknerounass obmacte PD-1 cocrour wu3 opHoro BapuabenbHoro nomena (V)
umMmyHornoOynnHa (Ig), xoropwiit Ha 23% wuneHTHyeH >kBHUBajeHTHOMY nomeHy B CTLA-4
(Martin-Orozco, N. ef al. (2007) «Inhibitory Costimulation And Anti-Tumor Immunity», Semin.
Cancer Biol. 17(4):288-298). Ilocne BHekieTouHOro BapuabenpbHOro noMeHa lIg pacmonokeHa
TpaHcMeMOpaHHasi 00JacTh U BHYTPHKJIETOYHBIH XBOCT. BHYTPHKIIETOUHBIH XBOCT COINEPIKUT

nBa cadta (HochOpUIMPOBAHUS, PACIONOKEHHBIX B HMMYHOPEHENTOPHOM THPO3UHOBOM



UHTUOMPYIOIIEM MOTHBE U MMMYHOPELETITOPHOM THPO3HHOBOM IMEPEKIIFOYAIOLIEM MOTHBE, 3TO
CBHIIETENBCTBYET O TOM, uTo PD-1 orpunarensHo perymupyer curHansl TCR (Ishida, Y. ef al.
(1992) «Induced Expression Of PD-1, A Novel Member Of The Immunoglobulin Gene
Superfamily, Upon Programmed Cell Death», EMBO J. 11:3887-3895; Blank, C. 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 Cancery, Immunol. Immunother. 56(5):739-745).
[0011] PD-1 unrubupyer ummyHHyr0 cucremy nyteMm cBssbiBanus ¢ B7-H1 u B7-DC (Flies,
D.B. et al. (2007) «The New B7s: Playing a Pivotal Role in Tumor Immunity», J. Immunother.
30(3):251-260; matenter CIIIA NeNe6803192, 7794710, nyOnukauuu 3asBok Ha mnateHt CIIA
NeNe2005/0059051, 2009/0055944, 2009/0274666, 2009/0313687, PCT mnybmukaimus WO
01/39722, WO 02/086083).

[0012] B7-H1 u B7-DC mupoko 3KCHPECCUPYIOTCA Ha IMOBEPXHOCTAX TKAHEW 4eIoBeKa U
MBIIIY, TAKMX KaK CepAle, MUIALEHTa, MBIILbL, (eTabHasl eYeHb, Cele3eHKa, JIUM(paTHIEeCKUe
y3JIbl U TUMYC, @ TaKKe Ie€4eHb, JIETKHUE, MOYKH, KIETKU OCTPOBKOB IOKENYJOYHOMN Kese3bl U
TOHKOrO KuieuHnka Mbimu (Martin-Orozco, N. ef al. (2007) «Inhibitory Costimulation And
Anti-Tumor Immunityy», Semin. Cancer Biol. 17(4):288-298). YV uenoeka skcrpeccus Oenka B7-
H1 Obta oOHapyskeHa B kierkax suporenus yenoeka (Chen, Y. ef al. (2005) «FExpression of
B7-H1 in Inflammatory Renal Tubular Epithelial Cells», Nephron. Exp. Nephrol. 102:e81-e92;
de Haij, S. ef al. (2005) «Renal Tubular Epithelial Cells Modulate T-Cell Responses Via ICOS-L
And B7-H1» Kidney Int. 68:2091-2102; Mazanet, M.M. ef al. (2002) «B7-H1 Is Expressed By
Human Endothelial Cells And Suppresses T-Cell Cytokine Synthesisy», J. Immunol. 169:3581-
3588), muokapae (Brown, J.A. ef al. (2003) «Blockade Of Programmed Death-1 Ligands On
Dendritic Cells Enhances T-Cell Activation And Cytokine Production», J. Immunol. 170:1257-
1266), cunuutuorpododnacrax (Petroff, M.G. et al. (2002) «B7 Family Molecules: Novel
Immunomodulators At The Maternal-Fetal Interfacey, Placenta 23:S95-S101). Monekyibl Takxke
SKCIIPECCUPYIOTCS PE3UAEHTHBIMH MakpodaraMu HEKOTOPBIX TKaHEW, Makpodaramu, KOTOpbIE
Obun akTuBUpoBaHbl HMHTEpepoHoM (UDPH)-y mnmm ¢akropom Hekpoza omyxomn (PHO)-o
(Latchman, Y. ef al. (2001) «PD-L2 Is A Second Ligand For PD-1 And Inhibits T-Cell
Activationy, Nat. Inmunol 2:261-268), u B onyxomsix (Dong, H. (2003) «B7-H1 Pathway And Its
Role In The Evasion Of Tumor Immunity», J. Mol. Med. 81:281-287).

[0013] Bruto oOHapyskeHo, uTo B3ammoxericteue B7-H1 m PD-1 mockuiaer cymecTBeHHBIH
OTPHUIATENbHBIN KoCcTUMyUpYyromuii curHan T- u B-knetkam (Martin-Orozco, N. ef al. (2007)
«Inhibitory Costimulation And Anti-Tumor Immunity», Semin. Cancer Biol. 17(4):288-298) u
BBITONHAET (PYHKIMIO nHAYKTOpa rudenu kierok (Ishida, Y. ef al. (1992) «Induced Expression

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



Death», EMBO J. 11:3887-3895; Subudhi, SK. er al. (2005) «The Balance Of Immune
Responses: Costimulation Verse Coinhibitiony, J. Molec. Med. 83:193-202). bosiee KOHKpeTHO,
ObLIIO0 OOHAPYIKEHO, UTO B3auMoaeicTerue perentopa PD-1 B HU3KMX KOHLEHTPALUSAX U JIUTaHIA
B7-H1 npuBomuT Kk mnepenave WHTUOMPYIOLIETO CHUTHANA, KOTOPBIH CHJIBHO HMHTHOUpYET
nponudepaunto anturedcnenuduurbix CD8™ T-kieTok; npu 6ojiee BBHICOKMX KOHIEHTPALHMSX
B3aumozeiicteus ¢ PD-1 He uHrnbupyror nponmudepaunto T-KI€TOK, a 3HAUYUTEIBHO CHUKAIOT
BbIpaOOTKY MHOTHX LUTOKUHOB (Sharpe, A H. ef al. (2002) «The B7-CD28 Superfamily», Nature
Rev. Immunol. 2:116-126). beo obHapyxeHo, uyro nponupepauns T-kiaeTok U BeIpabOTKa
LUTOKWHOB TOJI ACHCTBUEM MOKOSIIHNXCA U paHee akTuBupoBaHHbIX CD4 u CD8 T-knerok, u
Ja’ke HaMBHBIX T-KJIETOK W3 MyNOBUHHON KPOBH, MHTUOUPYETCS] pACTBOPHUMBIMH TMOPUIAHBIMU
6enxamu B7-H1-Fc (Freeman, G.J. ef al. (2000) «Engagement Of The PD-1 Immunoinhibitory
Receptor By A Novel B7 Family Member Leads To Negative Regulation Of Lymphocyte
Activationy, J. Exp. Med. 192:1-9; Latchman, Y. ef al. (2001) «PD-L2 Is A Second Ligand For
PD-1 And Inhibits T-Cell Activation», Nature Immunol. 2:261-268; Carter, L. ef al. (2002) «PD-
1:PD-L Inhibitory Pathway Affects Both CD4(+) and CD8(+) 1-cells And Is Overcome By IL-
2», Eur. J. Immunol. 32(3):634-643; Sharpe, A.H. ef al. (2002) «The B7-CD28 Superfamily»,
Nature Rev. Immunol. 2:116-126).

[0014] Ponrs B7-H1 u PD-1 B wuHruOupoBanuu akTuBanuu u nponudepaunu T-KieTok
MO3BOJISIET MPEIIOJOXKHUTb, YTO YKa3aHHbIE OHOJOTHMUECKHE MOJIEKYJIbI MOTYT CIYJKUTh
TEPareBTUUECKUMH MHULICHSMHU JJIsl JICYeHUS BOCHAJEHUs M paka. B 3Toil cBsi3u ObuIO
NpEeIOKEHO TpuMeHeHue aHtuten K PD-1 nns nedeHuss mHQEKUWid U OMyXoJei, a Takke
AKTUBUPYIOLIEH MOAYJSLHMHM aJaNTUBHOTO MMMYHHOTO OTBeTa (CM. MyOJIMKAaLMU 3asBOK Ha
nateHT CIITA NeNe2010/0040614; 2010/0028330; 2004/0241745; 2008/0311117; 2009/0217401,
natentsl CIITA NeNe7521051, 7563869, 7595048, PCT nybmukammu WO 2004/056875, WO
2008/083174). Auturena, cnocoOHble ciennuyHO CBsA3bIBaThCs ¢ PD-1, Obutn onucanbl 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. Taxxe
mateHTel CIITA NoNe8008449 u 8552154, mybOnukaumm mateHtoB CIITA NeNe2007/0166281;
2012/0114648; 2012/0114649; 2013/0017199; 2013/0230514 wu 2014/0044738; u PCT
nyonmukanun  nateHTroB WO  2003/099196 WO  2004/004771, WO 2004/056875, WO
2004/072286, WO 2006/121168, WO 2007/005874, WO 2008/083174, WO 2009/014708, WO
2009/073533; WO 2012/135408, WO 2012/145549 u WO 2013/014668).



[0015] OnHako, HECMOTpPs Ha BCE MPEAIISCTBYIOIIME IOCTHXKEHUS, OCTAaeTCs MOTPeOHOCTH B
YJIYUIIEHHBIX KOMITO3UIMAX, CIOCOOHBIX Oojiee aKTHBHO HANpPABJATh UMMYHHYIO CHCTEMY
OpraHu3Ma Ha TMOpPa)XEHHWE PAKOBBIX KJIETOK WM HWH()HUIMPOBAHHBIX MATOT€HAMH KJIETOK,
0co0eHHO B 0oJiee HU3KHX TepaneBTHYECKUX KOHIEHTpauusax. HecMoTps Ha To, 4TO aganTuBHAs
UMMYHHasi CHCTEMa MOKET OBbITh MOLIHBIM 3alIUTHBIM MEXaHH3MOM IIPOTHB paka u
3a00NeBaHMs, 3a4acTyl0 €l TPEemsITCTBYIOT MEXaHHW3Mbl TIOAABJICHHs HMMYHHTETa B
MHUKPOOKPY>KEHHH OMyXOJjH, Takue kak skcmpeccus PD-1. Kpome Ttoro, xomHruOupyromue
MOJIEKYJIbI, 3KCIPECCHpPYEMble ONYXOJEBBIMH  KJIETKAMHM, WMMYHHBIMH KJIE€TKAMH U
CTPOMAJIbHBIMH KJIETKAMH B OIyXOJIEBOH cperie, MOTYT MPEUMYILIECTBEHHO OCNabsATh OTBETHI T-
KJIETOK Ha pakoBble kieTku. CrenoBaTenbHO, ocraercs: nmoTpedHocTh B 3ddexTuBHbIX PD-1-
CBSI3bIBAIOLIMX MOJIeKyJax. B dacTHOCTH, cyimecTByeT moTpeOHOCTh B 3¢dexTtuBHbx PD-1-
CBSI3bIBAIOLIMX MOJIEKYJIaX, HMEIOIMUX JKENaTeNbHbII NPOQHIb KUHETUKU CBA3BIBAHUS U
COCOOHBIX BBICTYNATh aHTaronuctamu ocu PD-1/PD-L1, 6nokupyst B3aumoneiicrsue PD-1/PD-
L1, uyro wmoxer of0ecneunTb yIYYIIEHHOE TEpAleBTHYECKOe [eHCTBUE Yy MALMEHTOB,
CTPaJalOUINX PaKOM MJIM IPYrUMH 3a00JeBaHUSIMHU M COCTOsIHMSAMH. Hacrosimmee m3oOpeTenue

HanpapJICHO Ha YKa3aHHBIC U APYTHUE LEJIN.

Kpatkoe onucanue uzodpereHus

[0016] Hacrosiiee n3o0perenre OTHOCUTCS K PD-1-CBS3BIBAIOIIUM MOJIEKYJIAM, COIEpP KAIINM
PD-1-cBsi3biBatomuii ToMeH 13 oToOpaHHbIX aHTHTEN K PD-1, cmocoOHbIX CBsi3biBaThCs ¢ PD-1
ssBaHCKUX Makak u PD-1 yenoseka: MAT x 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 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 umu MAT 15 k
PD-1. CornacHo HacrosimeMy H300pETEeHHI0 B YaCTHOCTH MpemioskeHbl PD-1-cBsi3piBaromue
MOJIEKYJIbI, KOTOPbIE SIBJISIOTCS IT'YMaHU3UPOBAHHBIMU UJIM XUMEPHBIMU BAPUAHTAMH YKA3aHHBIX
aHTUTEN WIN KOoTopble conepkar PD-1-ces3piBaromue pparMeHTs! yka3aHHbIX aHTUTEN K PD-1
(B 4aCTHOCTH, UMMYHOKOHBIOTaThI, auarena, BiTE, Oucnemuduuecksie antutena u 1. 1.). B
YACTHOCTH COTJIACHO HACTOSIIEMY M300PETEeHUI0 MpemioskeHbl PD-1-cBsi3bIBarOIIE MOEKYJIBI,
KOTOpbIE JIOMOJIHUTENIbHO CHOCOOHBI CBSI3BIBATBCS C SMHUTONOM MOJIEKYJIBI, YYacTBYIOIIEH B
pPeryJsiuy KOHTPOJIBHOH TOYKM MMMYHHOIO OTBETa, KOTOPasi MPHUCYTCTBYET HA MOBEPXHOCTHU
UMMYHHOH kJjieTkd. COrJlaCcHO HacTOSIIIEMY H300PETEHHIO TaKKe MPEIJIOKEHBI CIIOCOOBI
NpUMEHEeHUs1 yKa3aHHbIX PD-1-cBs3biBarommx Mosekys ans aetektuposanus PD-1 wnm nos
CTHMYJISIIUM UMMYHHOTO OTBeTa. COrJIaCHO HACTOSIIEMY H300PETEHHIO TaKKe MPENSIOKEHbBI
croco0bl KOMOMHHPOBAHHON Tepanuy, B KOTOPbIX PD-1-CBSA3BIBAIOIIYIO MOJEKYJy, KOTOpas

comep kUt onuH nin Oonee PD-1-CBA3BIBAIOIINX NOMEHOB YKa3aHHBIX OTOOPAHHBIX AHTHTEN K



PD-1, BBOAsIT B KOMOMHALIMU C OAHOW WM OOJiee NOMOJHUTEIFHBIMA MOJIEKYJIAMH, KOTOPBIC
3¢ (PEKTUBHO CTUMYJIHPYIOT UMMYHHBIH OTBET, W/WIM B KOMOWHALMH C ONHOW wiu Oojee
JOTIOTHATEIBHBIMU MOJIEKYJIAMHU, KOTOPhIE CIIEHH(PUIHO CBSI3bIBAIOTCSI C PAKOBBIM aHTUTEHOM.
[0017] B wacTHOCTH, COIJIACHO HACTOSIIIEMY H300pPETEHUIO TIPEMJIOKEHa MOJIEKYIIa,
cBsizbiBaromasi PD-1 4enoBeka, KOTOpasi CONEPKUT TPU JOMEHA T'HIepBapradebHbIX YYaCTKOB
(CDR) Tsxenoit ueniu (H) CDRul, CDRu2 u CDR#3 u tpu nomena CDR nerkoii menu (L)
CDR.L1, CDR.2 u CDRL3, npuuem:
A (1) Homen CDRyul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHbI
CDR Tsaxenoit nenu MAT x PD-11 u, COOTBETCTBEHHO, COAEpkKAT AMHUHOKHCJIOTHbIE
nocnegoarenbHocTH: SEQ ID NO: 71, SEQ ID NO: 72 u SEQ ID NO: 73; u

(2) Homen CDRL1, nomen CDR12 u nomern CDRL3 mpeacraBisitor coOoil JOMEHBI
CDR nerkoit nemu MAT k PD-11 u, COOTBETCTBEHHO, COAEPKAT AMHUHOKHCJIOTHbIE
nocienoBareapbHocTH: SEQ ID NO: 76, SEQ ID NO: 77 u SEQ ID NO: 78;
WIH
(B) (1) Howmen CDRsul, nomen CDRu2 u nomen CDRu3 npeacraBisitoT coOOi HOMEHbI
CDR tsxenoit menn MAT 2 k PD-1 u, COOTBETCTBEHHO, COAEp>KaT aMHHOKHCIJIOTHBIE
nocnenoBareapbHocTH: SEQ ID NO: 85, SEQ ID NO: 86 u SEQ ID NO: 87; u

(2) Homen CDRLr1, nomen CDRir2 u nomen CDRL3 npencraBisitoT coOoit JOMEHBI
CDR gerkoit memn MAT 2 k PD-1 u, COOTBETCTBEHHO, COIEpPKaT AaMHUHOKHCJIOTHBIE
nocnenoarenbHocTy: SEQ ID NO: 90, SEQ ID NO: 91 u SEQ ID NO: 92;
WJIH
<) () Homen CDRyul, nomen CDRu2 u nomen CDRu3 mpencraBisitoT coOoit JOMEHBI
CDR Tsxenmoit nmemu MAT 3 k PD-1 u, COOTBETCTBEHHO, COIEP>KAT AMHUHOKHCIIOTHBIC
nocaepoarenbHOCcTH: SEQ ID NO: 99, SEQ ID NO: 100 u SEQ ID NO: 101; u

(2) Homen CDRr1, nomen CDRi12 u nomen CDRL3 mpeactaBnsitoT coOOi HOMEHBI
CDR gerkoit nmemn MAT 3 k PD-1 u, COOTBETCTBEHHO, COIEpPKaT AMHUHOKHCJIOTHBIE
nocaegoarenbHOCcTH: SEQ ID NO: 104, SEQ ID NO: 105 u SEQ ID NO: 106;
WJIH
(D) (1) JHowmen CDRul, nomern CDRu2 u nomern CDRu3 mnpeacraBisitor coboii JOMEHBI
CDR Tsxenmoit et MAT 4 k PD-1 u, COOTBETCTBEHHO, COIEP>KaT AMHUHOKHCIIOTHBIC
nocaegoarenbHOCcTH: SEQ ID NO: 109, SEQ ID NO: 110 u SEQ ID NO: 111; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBnsitoT coOoil JOMEHBI
CDR gerkoit memn MAT 4 k PD-1 u, COOTBETCTBEHHO, COIEpPKaT AMHUHOKHCJIOTHBIE
nocaenoarenbHOoCcTH: SEQ ID NO: 114, SEQ ID NO: 115 u SEQ ID NO: 116;
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E) @) Homen CDRyul, nomen CDRu2 u nomen CDRu3 mpencraBisitoT coboit JOMEHBI
CDR Tsxenoit nemu MAT 5 k PD-1 u, COOTBETCTBEHHO, COIEP>KaT AMHHOKHCJIOTHBIE
nocnegoarenbHOoCcTH: SEQ ID NO: 119, SEQ ID NO: 120 u SEQ ID NO: 121; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBisitor co0Oil HJOMEHBI
CDR gerkoit nemn MAT 5 k PD-1 u, COOTBETCTBEHHO, COIEpKaT AMHHOKHCJIOTHbBIE
nocienoparenbHocTH: SEQ ID NO: 124, SEQ ID NO: 125 u SEQ ID NO: 126;
WIH
(F) (1) Homen CDRyul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHbI
CDR Tsxenoit nemu MAT 6 k PD-1 u, COOTBETCTBEHHO, COIEP>KaT AMHUHOKHCJIOTHbBIE
nocnegoarenbHocTH: SEQ ID NO: 129, SEQ ID NO: 130 u SEQ ID NO: 131; u

(2) Homen CDRL1, nomen CDR12 u nomern CDRL3 mpeacraBisitor coOoil JOMEHBI
CDR gnerxoit nemu MAT 6 k PD-1 u, COOTBETCTBEHHO, COIEpP>KaT AMHUHOKHUCJIOTHBIE
nocienoBareapbHocTH: SEQ ID NO: 134, SEQ ID NO: 135 u SEQ ID NO: 136;
WIH
(G) (1) JHowmen CDRyl, nomen CDRu2 u nomen CDRu3 npeacraBisitoT coOOi HOMEHbI
CDR tsxenoit nenu MAT 7 k PD-1 u, COOTBETCTBEHHO, COAEp>KaT aMHHOKHCJIOTHBIE
nocienoareapbHocTH: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141; u

(2) Homen CDRLr1, nomen CDRir2 u nomen CDRL3 npencraBisitoT coOoit JOMEHBI
CDR gerkoit nmemu MAT 7 k PD-1 wu, COOTBETCTBEHHO, COIEpPKaT AaMHHOKHCJIOTHBIE
nocaenoarenbHOCcTH: SEQ ID NO: 144, SEQ ID NO: 145 u SEQ ID NO: 146;
WJIH
H) (1) Homen CDRyul, nomen CDRu2 u nomen CDRu3 npencraBisitoT coOO qOMEHbI
CDR Tsxenmoit memu MAT 8 k PD-1 u, COOTBETCTBEHHO, COIEP>KaT AMHUHOKHCIIOTHBIC
nocaegoBarenbHOCcTH: SEQ ID NO: 161, SEQ ID NO: 162 u SEQ ID NO: 163; u

(2) Homen CDRr1, nomen CDRi12 u nomen CDRL3 mpeactaBnsitoT coOOi HOMEHBI
CDR gerkoit nmemm MAT 8 k PD-1 wu, COOTBETCTBEHHO, COIEpPKaT AMHUHOKHCJIOTHBIE
nocienoparenbHocTH: SEQ ID NO: 166, SEQ ID NO: 167 u SEQ ID NO: 168;
WJIH
D (D) Jomen CDRyul, nomen CDRu2 u nomen CDRu3 mpencraBisitoT coboit JOMEHBI
CDR Tsxenmoit nmemu MAT 9 k PD-1 u, COOTBETCTBEHHO, COIEP>KaT AMHHOKHCIIOTHBIC
nocnegoarenbHOocTH: SEQ ID NO: 171, SEQ ID NO: 172 u SEQ ID NO: 173; n

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBnsitoT coOoil JOMEHBI
CDR gerkoit memn MAT 9 k PD-1 u, COOTBETCTBEHHO, COIEpPKaT AMHUHOKHCJIOTHBIE
nocnenoarenbHOCcTH: SEQ ID NO: 176, SEQ ID NO: 177 u SEQ ID NO: 178;

50)058



) (1) Homen CDRyul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHBI
CDR Taxenoti nenmu MAT 10 k PD-1 u, cOOTBETCTBEHHO, COAEpPKAT AMHUHOKHUCIOTHBIE
nocnegoarenbHOCcTH: SEQ ID NO: 192, SEQ ID NO: 193 u SEQ ID NO: 194; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBisitor co0Oil HJOMEHBI
CDR nerxoii unemn MAT 10 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMHUHOKHCJIOTHbBIE
noclenoparenbHocTH: SEQ ID NO: 197, SEQ ID NO: 198 u SEQ ID NO: 199;
WIH
Ky (1) Homen CDRyul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHbI
CDR Ttaxenoti nenu MAT 11 x PD-1 u, cOOTBETCTBEHHO, COAEpPKAT AMHUHOKUCIOTHBIE
nocnegoarenbHocTH: SEQ ID NO: 202, SEQ ID NO: 203 u SEQ ID NO: 204; u

(2) Homen CDRL1, nomen CDR12 u nomern CDRL3 mpeacraBisitor coOoil JOMEHBI
CDR nerxoii unemn MAT 11 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMHUHOKHCJIOTHbBIE
nocienoBareapbHocTH: SEQ ID NO: 207, SEQ ID NO: 208 u SEQ ID NO: 209;
WIH
(L) (1)  JHomen CDRul, nomen CDRu2 u nomen CDRu3 npencraBisitor coOol HOMEHBI
CDR Tsxenoit nemmu MAT 12 x PD-1 u, COOTBETCTBEHHO, COAEPKAT AMHHOKHCIIOTHBIE
nocienoareapbHocTH: SEQ ID NO: 212, SEQ ID NO: 213 u SEQ ID NO: 214; u

(2) Homen CDRLr1, nomen CDRir2 u nomen CDRL3 npencraBisitoT coOoit JOMEHBI
CDR ngnerxori memn MAT 12 k PD-1 u, COOTBETCTBEHHO, COAEPKAT AMHUHOKHCIIOTHBIE
nocnenoarensHocTy: SEQ ID NO: 217, SEQ ID NO: 218 u SEQ ID NO: 219
WJIH
™) (1) Homen CDRyul, nomen CDRu2 u nomen CDRu3 npencraBisitoT coOO qOMEHbI
CDR Taxenoti nemu MAT 13 xk PD-1 u, cOOTBETCTBEHHO, COmEpKaT AMHUHOKHUCIOTHBIE
nocnenoparenbHocTH: SEQ ID NO: 222, SEQ ID NO: 223 u SEQ ID NO: 224; u

(2) Homen CDRr1, nomen CDRi12 u nomen CDRL3 mpeactaBnsitoT coOOi HOMEHBI
CDR nerxoti memn MAT 13 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMHHOKHCIIOTHBIC
nocienoparensHocTH: SEQ ID NO: 227, SEQ ID NO: 228 u SEQ ID NO: 229;
WJIH
Ny (D) Homen CDRyul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHbI
CDR Taxenoti nemu MAT 14 x PD-1 u, cOOTBETCTBEHHO, COmEpPKAT AMHUHOKHUCIOTHBIE
nocienoparenbHocTH: SEQ ID NO: 232, SEQ ID NO: 233 u SEQ ID NO: 234; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBnsitoT coOoil JOMEHBI
CDR nerxoii umemn MAT 14 k PD-1 u, COOTBETCTBEHHO, COAEpPKAT AMHHOKHCIIOTHBIC
nocaegoarenbHOCcTH: SEQ ID NO: 237, SEQ ID NO: 238 u SEQ ID NO: 239;
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o) O Homen CDRyul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHBI
CDR Ttaxenoti nenmu MAT 15 xk PD-1 u, coOTBETCTBEHHO, COAEpKAT AMHUHOKHUCIOTHBIE
nocnegoarenbHOCTH: SEQ ID NO: 242, SEQ ID NO: 243 u SEQ ID NO: 244; u

(2) Homen CDRr1, nomen CDR12 u nomern CDRL3 mpenctaBisitor co0Oil HJOMEHBI
CDR nerxoii unemn MAT 15 k PD-1 u, COOTBETCTBEHHO, COAEpP)KAT AMHUHOKHCJIOTHbBIE
nocnegoarenbHocTH: SEQ ID NO: 247, SEQ ID NO: 248 u SEQ ID NO: 249;
13051
® 1) Homen CDRyul, nomen CDRu2 u nomen CDRy3 npencraBisitoT coboi JOMEHbI
CDR tsoxenoii uenu MAT k PD-1 wenoseka (uPD-1) 7 (1.2) u, COOTBETCTBEHHO, COAEpKAT
aMUHOKHCJIOTHBIE nocienoBatenbHocTd: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO:
141; u

(2) Homen CDRL1, nomern CDRL2 u nomen CDRL3 npencraBisitoT coOOH TOMEHBI
CDR nerkoii nemn MAT x uPD-17 (1.2) u, COOTBETCTBEHHO, CONEp>KAT AMHUHOKHUCIIOTHbBIE
nocienoBareapbHocTH: SEQ ID NO: 157, SEQ ID NO: 145 u SEQ ID NO: ID NO: 146;
150051
(Q) (1) JHowmen CDRsul, nomen CDRu2 u nomen CDRu3 npeacraBisitoT coOOi TOMEHbI
CDR Tsxenoii nemn MAT k uPD-17 (1.3) 1, COOTBETCTBEHHO, COAEPKAT AMUHOKHCJIOTHBIE
nocaenoBarenbHOocTH: SEQ ID NO: 139, SEQ ID NO: 140 u SEQ ID NO: 141; u

(2) Homen CDRr1, nomen CDR12 u nomen CDRL3 mpeactaBisitoT coOOi AOMEHBI
CDR nerkoii nemn MAT x 4PD-17 (1.3) u, COOTBETCTBEHHO, COIEp’KAT AMHUHOKHCJIOTHBIE
nocaegoBarenbHOocTH: SEQ ID NO: 157, SEQ ID NO: 158 u SEQ ID NO: ID NO: 145;
Wi
(R) (1) Howmen CDRul, nomern CDRu2 u nomen CDRu3 mpeacraBisitoT coOoit JOMEHBI
CDR Tsxenoii nemn MAT k uPD-19 (2.2) u, COOTBETCTBEHHO, COAEPKAT AMUHOKHCJIOTHBIE
nocaegoarenbHOocTH: SEQ ID NO: 183, SEQ ID NO: 172 u SEQ ID NO: 173; u

(2) Jomen CDRr1, nomen CDR12 u nomen CDRL3 mpenctaBnsitoT coOOi HJOMEHBI
CDR nerkoii nemm MAT x 4PD-19 (2.2) u, COOTBETCTBEHHO, COIEP’KAT AMHHOKHCIIOTHBIE
nocaepoarenbHOocTH: SEQ ID NO: 188, SEQ ID NO: 189 u SEQ ID NO: 178.
[0018] CornacHo HacTosileMy H300pPETEHHIO TaKKe MPEeIJIOKEHbl BAPUAHTHI PEAU3AINK BCEX
VKa3aHHBIX MOJIEKYJ, cCBs3biBarolux PD-1 4enoBeka, mnpuyeM yKas3aHHas MOJIEKyJa
npeacTasisier coOOM aHTUTENO, W B YAaCTHOCTH YKa3aHHAs MOJIEKyJa TMPEACTABISET COOOH
XHUMEPHOE aHTUTEJIO WM I'YMaHU3UPOBAHHOE aHTUTEJIO.
[0019] CornacHo HacTosIEeMy HW300PETEHHIO TakKKe MPEAJIOKEHb BapUAHTBI PeaU3aIiH
YKa3aHHBIX MOJIEKYJ, CBsi3bBaromux PD-1 denoBeka, mpuyueM BapHaOeNbHBIA JTOMEH TSIKENOH

LEMU COAEPKUT aMUHOKHUCJIOTHYIO TTOCIeIoBaTeNbHOCTD, puBeaeHHY0 B SEQ ID NO: 79, SEQ
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ID NO: 93, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 179, SEQ ID NO: 181 unmu SEQ
ID NO: 250.
[0020] CormacHO HacTosAlIEMy H300PETEHHIO TaKXKe TPEAJIOKEHBl BapHAHTBHl PeaTU3aLUH
YKa3aHHBIX MOJIEKYJ, cBsi3piBaromux PD-1 denoBeka, mpuyem BapuaOenpHBIH JOMEH JIETKOM
LEMU COAEPKUT aMUHOKHUCJIOTHYIO TTOCIe0BaTenbHOCTh, mpuBeaeHHY0 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 uniu SEQ ID NO: 251.
[0021] CornacHo HacTosIlIeMy H300PETEHHIO TaKKe TMPEAJIOKEH BapUAHT peaiu3alid, B
KOTOPOM MOJieKyJia, cBsi3biBatomasi PD-1 denmoseka, mpencrasisier coOoil Oucrnenuuyueckyro
CBSI3bIBAIOLIYI0 MOJIEKYJy, CHOCOOHYIO OIHOBpPEMEHHO cBsi3biBaThCsi ¢ PD-1 dyenoeeka u co
BTOPBIM 3IIUTOIOM, U B YACTHOCTHU MPEJUIOKEH BAPUAHT pean3aliy, B KOTOPOM BTOPOH SMUTOI
ABJISIETCS 3MUTOIIOM MOJIEKYJIbI, YUAaCTBYIOLIEH B PEryJsIIMU KOHTPOJBHOM TOYKH MUMMYHHOTO
OTBETa, MPUCYTCTBYIOLIEH Ha IMOBEPXHOCTH HMMMYHHOH KJIE€TKU (B 4YaCTHOCTH, €CIIU BTOPOH
snuTon mpencrasisier coboii snuron B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70,
CD80, CD86, CD%4, CD137, CD137L, CD226, CTLA-4, ranexktuna-9, GITR, GITRL, HHLA2,
ICOS, ICOSL, KIR, LAG-3, LIGHT, I'KI'C knacca I miu II, NKG2a, NKG2d, 0X40, OX40L,
PDI1H, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 wmu VISTA, u nHaubGonee
KOHKPETHO, €CJIH BTOpOI snuTon npeacrasisier codoit snuton CD137, CTLA-4, LAG-3, 0X40,
TIGIT wnu TIM-3).
[0022] CornacHO HacTOsIIIEMY HM300pPETEHHIO TaKXKe MPEIJIOKEHb BAPUAHTHI pEAU3alluM, B
KOTOPBIX MOJIeKya, cBsi3biBaroinass PD-1 yenoBeka, mpencrapisieT coOoil OucrnenuuyuecKyro
MOJIEKYJTy, COAEpKallyr calT cBsizbiBaHus snutona LLAG-3, B 4aCTHOCTH, B KOTOPOW CauT
cBs3piBaHus 3nuTona LAG-3 conepxurt:
(A) (1) JHowmen CDRul, nomen CDRu2 u nomen CDRu3 BapuabenbHO# 001acTu TsDKETON
uermu MAT k LAG-3 1, conepskamue amuHOoKucIoTHbIe niocnenoatenbHocT: SEQ ID NO: 42,
SEQ ID NO: 43 u SEQ ID NO: 44, COOTBETCTBEHHO;, U

(2)  Homen CDRrI, nomern CDR12 u nomern CDRL3 BapuabenbHO!H 00iacTu JEerkou
nermu MAT k LAG-3 1, conepskamue amuHokucioTHbie nocnenoatenbHocT: SEQ ID NO: 46,
SEQ ID NO: 47 u SEQ ID NO: 48, cOOTBETCTBEHHO;
WITH
(B) (1) JHowmen CDRul, nomen CDRu2 u nomen CDRyu3 BapuabenbHO 06macTu TsoKETON
neri  VHI MAT k LAG-3 4enoseka (uLAG-3)1, copepkamue aMHUHOKHCIOTHBIE
nocaenoarenbHOocTH: SEQ ID NO: 42, SEQ ID NO: 43 u SEQ ID NO: 44, cOOTBETCTBEHHO;
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(2)  Homen CDRrI, nomern CDR12 u nomern CDRL3 BapuabenbHOH 00nacTu JEerKou
ueru VL4 MAT x uLAG-3 1, comepxamue aMUHOKUCIOTHbIE mocheaosarensHocTu: SEQ ID
NO: 55, SEQ ID NO: 47 u SEQ ID NO: 48, cOOTBETCTBEHHO;
win
© ) Homen CDRyl, nomen CDRu2 u nomern CDRy3 BapuabenbHON 001acTH TSXKEIOH
uernu MAT k LAG-3 6, coxepskaique aMuHOKUCIOTHBIE nocienoatenbHocT: SEQ ID NO: 57,
SEQ ID NO: 58 u SEQ ID NO: 59, cOOTBETCTBEHHO; U

(2)  Homen CDRLI, nomern CDR12 u nomern CDRL3 BapuabenbHON 00iacTu Jerkon
uernu MAT k LAG-3 6, conepskaique aMuHOKUCIOTHBIE niocienoBatenbHocT: SEQ ID NO: 61,
SEQ ID NO: 62 u SEQ ID NO: 63, COOTBETCTBEHHO;
win
(D) (1)  Homen CDRul, nomen CDRu2 u nomen CDRu3 BapuabenbHOIT 00nacTy TsOKENOM
nemn VHI MAT x uLAG-3 6, coxepskamrie aMUHOKUCIIOTHBIE rocienosarenbHoctu: SEQ 1D
NO: 57, SEQ ID NO: 58 u SEQ ID NO: 59, cOOTBETCTBEHHO, 1

(2)  Homen CDRL1, nomen CDR12 u nomen CDRi3 BapuabenbHON 00NacTH JIETKOH
uent MAT k LAG-3 6, conepsxatue amuHokucIoTHbIe nocienosarenbHoct: SEQ ID NO: 298,
SEQ ID NO: 62 u SEQ ID NO: 63, COOTBETCTBEHHO.
[0023] CornacHO HacTOsALIEMY HW300PETEHUIO TaKXKe TPEAJIOKEHbl BapHAHTBHI PeaTU3aLHH
VKa3aHHbIX MOJIeKYJ, cCBsi3biBarolux PD-1 uyenoBeka, mnpuyeM yKa3aHHas MOJIEKyJa
npeacrasisier coOOH auaTreno, M B YAaCTHOCTU YKa3aHHOE JUAaTeNio MpPEeACTaBisieT coOoi
KOBAJIEHTHO CBSI3aHHBIN KOMILUIEKC, KOTOPBIA CONEPIKUT IBE WM TPH, WIH UYEThIPe, WM IATh
NOJUNENTHAHBIX Henei. CorllacHO HaCTOsIeMy HM300PETeHHIO TAKXKe MPEIIOKEeHbI BapUAHTHI
peanu3alry YKa3aHHBIX MOJIEKYJ, cBs3biBarolux PD-1 denoseka, mpuyeM yka3zaHHasi MOJIEKyJia
npeacTaBisieT cOOOM TPEeXBAJEHTHYIO CBS3BIBAIOIIYIO MOJIEKYJy M B YaCTHOCTH YKa3aHHAas
TPEXBAJIEHTHAsI CBSI3bIBAIOLIAsl MOJIEKyJa TPENCTaBIsAeT COOOW KOBAJEHTHO CBSI3aHHBIN
KOMILJIEKC, KOTOPBIA CONEPKUT TPH, YEThIpPE, MATh WM OOJiee MATH MOJHUIENTHAHBIX LEeTeH.
CornacHo HacrosieMy H300PETEHHUIO JOTOJHHUTENIBHO NPEIIOKEHbl BAPHAHTBHI pPeaTn3alnuu
YKa3aHHBIX MOJIEKYJ, CBsi3blBarolnx PD-1 denoseka, nmpuyem yka3aHHash MOJIEKYJA COAEPKUT
obmacte Fc. CormacHo Hacrosimemy H300pPETEHHIO MOIMOJHHUTEIBHO MPEIJIOKEHBl BapUAHTHI
peanu3anuy yKa3aHHBIX MOJIEKYII, CBs3bIBarOIINX PD-1 yenoBeka, mpuueM yka3aHHasi MOJIEKYJIA
COIEPIKUT JOMEH, CBSI3bIBAIOLINI adbOyMHWH, U B YAaCTHOCTH AEHMMYHHU3HPOBAHHBIA JIOMEH,
CBSI3bIBAIOLIUI aJIbOYMHUH.
[0024] CornacHo HacTosileMy H300pPETEHHIO TaKKe MPEeIJIOKESHbl BAPUAHTHI PEaU3aliK BCEX
YKa3aHHBIX MOJIEKYJ, CBsi3blBarolnX PD-1 denoseka, nmpuyem yka3aHHash MOJIEKYJA COAEPKUT

obmacte Fc, m mpu sTtom obmacte Fc mpencrasnsier coboii Bapmant obmactu Fc, koTopwi
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COIEPKUT OAHY WM Oonee MOAU(PUKALMA aMUHOKHCIOT, KOTOpbIE CHIKAKOT ad(UHHOCTH
BapuaHTta obmnacti Fc B orHomenun FcyR w/mnm yBenmMUMBAIOT MEPHON TONYBBIBEACHHUS W3
CBIBOPOTKH KpPOBH, M Oojiee KOHKPETHO, B KOTOPOH YKa3aHHble MOAM(PUKALNU COAEpKaT II0
MEHbIIEeH Mepe OJJHY 3aMeHy aMHHOKHUCIIOTHI, BBIOPAHHYIO U3 IPYIIIIbI, COCTOSALIEH U3:

(1)  L234A; L235A;

(2) L234Aul235A;

(3)  M252Y; M252Y u S254T,

(4)  M252Y u T256E,

(5)  M252Y, S254T u T256E; unn

(6)  K288D um H435K;

rae Hymepaius peacTasisier coOoi nuaekce no cucreme Hymepauun EC, onucannoit B KaGar.
[0025] CornacHo HacTosieMy H300PETEHHIO TaKXKe IMPEIJIOKEHbl BapUAHThI Peaju3aluM, B
KOTOPBIX JIIOOYI0 M3 BBILIEONUCAHHBIX PD-1-CBSA3BIBAIOIIMX MOJEKYJ NPUMEHSIOT s
CTUMYJISIIMM MMMYHHOTO OTBeTa, onocpenyemoro T-kierkamu. COrjlacHO HacTosALIeMY
M300pETeHUI0 JTOTOIHUTENBHO TNPEAIOKEHbl BAapUAHTHl PEATU3aALM, B KOTOPBIX JIOOYIO M3
BBILICONUCAHHBIX PD-1-CBSI3BIBAIOIINX MOJIEKYJ NMPUMEHSIOT MU JIeYeHUs 3a00JIeBaHUS HIIH
COCTOSIHMSI, CBSI3aHHOTO C TOJABJICHHON HMMMYHHOW CHUCTEMOH, B YaCTHOCTH, paka WU
uHpexm.

[0026] CornacHO HacTosIIEMy M300PETEHHIO B YAaCTHOCTH MPEIJIOKEH BAPUAHT MPUMEHEHHsS B
JEYEHUH WJIA JHArHOCTHKE, WJIM TPOTHOMPOBAHWUHU paka, IMPHYEM paK XapaKTepU3yeTcs
NPUCYTCTBHEM PAKOBOW KIJIETKH, BBIOPAHHOW W3 TPYMIbI, COCTOSIIEH M3 KIETKH: OIMyXOJH
HAAMOYEeYHUKOB, accouuupoBaHHoro co CIIMJlom paka, anbBeOJSIPHON CapKOMBI MSTKUX
TKaHeH, acTPOLMTAPHON OMyXOJIM, paka MOYEBOrO My3bIps, paka KOCTEH, paka TOJIOBHOTO U
CIIMHHOTO MO3ra, METACTATHYECKOW OMyXOJH TOJIOBHOTO MO3ra, paka MOJIOYHOH JKeJe3bl,
OMyXOJIM COHHOW apTepuH, paka MIEWKH MAaTKH, XOHIPOCAPKOMBI, XOPAOMBL XpoMo(oOHOH
CapKOMBI KJIETOK IOYEK, CBETJIIOKJIETOUYHOW CAPKOMBI, paka TOJCTOH KHIIKH, KOJOPEKTAIbHOTO
paka, KOXXHOH noOpokayecTBeHHOH (UOPO3HOH TI'HCTHOLIMTOMBI,  JECMOIUIACTHYECKOU
MEJKOKPYTJIOKJIETOYHOH  OMyXOJW, SIeHAUMOMBI, omyxonud HOwHra, skKcTpackeneTHoOn
MUKCOUJHOH XOHIPOCAPKOMBI, HECOBEPIIEHHOTrO KOCTHOro (ubporenesa, (GHuOpO3HOH
IWCIIIa3UM  KOCTH, paka >KeIYHOrO TMy3bIps MM JKETYHOTO TPOTOKA, pakKa JKeNyaKa,
reCTallMOHHOTO TpododiacTHOroO 3ab0eBaHNs], TEPMUHOTEHHON OIMYXOJIH, paka TOJIOBBI H IIEH,
renaToLEUTIOJIIPHON KapLUHOMBI, OIYXOJH OCTPOBKOBBIX KJIETOK, capkombl Kamomm, paka
TIOYEK, JeHKo3a, JHUMOMBY/ 1OOPOKaYECTBEHHOM JUTIOMATO3HOH OITyXOJIH,
JIMTIOCAPKOMBI/3JI0OKAYECTBEHHONW JIMTIOMAaTO3HOM OMYyXOJHM, paka Ie€4YeHH, JTUM(POMBI, paka

JIETKHX, MeI[y.]'IJ'IO6J'IaCTOMbI, MCJIAHOMBI, nMC€HUWHI'MOMBI, MHOKE€CTBEHHOU BHHOKpHHHOﬁ
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HEOIUIa3UH, MHOXKECTBEHHONW MHEJIOMBI, MHEJIOJUCILIACTUYECKOTO CHHIPOMA, HEHpOoOIacTOMBl,
HEUPOIHAOKPUHHON OMYyXOJIM, paka SMYHUKOB, paka MOMKEIYIOYHON >KeJe3bl, ManvuUIIPHON
TUPEOKAPLIMHOMBI, OIyXOJIM TapPAIUTOBUAHON JKEJe3bl, MEeJUaTPHUECKOrO paka, OMyXOJH
oOonoyek  mepupepuyuecKNx HEPBOB, (PEOXPOMOLMTOMBI, OMyXONH Trumodmsa, paka
NpeACTaTeNIbHON JKeJe3bl, TIOCTEPHAIbHON YBEaJIbHON MEJIaHOMBI, PEIKOr0 reMaToJIOrHIeCKOro
paccTpoiicTBa, METACTATUUECKOTO paka IModYeK, pabaougHON omyxonH, padaoMHOCapKOMBE,
CapKOMBI, paKa KOXH, CAPKOMBI MITKMX TKaHEH, MIIOCKOKJIETOYHON CAPKOMBI, paka >KeNlyIKa,
CHHOBHAJIbHOW CapKOMBI, paka siMYKa, KapLUUHOMBI TUMYCa, THMOMBI, METACTaTHYECKOrO pakKa
IIUTOBUTHOM JKEJIe3bl U paKa MaTKH.

[0027] CornacHo HacTosileMy M300PETEHUIO MPEIJIONKEH CIIOCO0 MPUMEHEHHs B JICUEHUU WIIH
IMarHOCTHUKE, WM MPOTHO3UPOBAHUH paka, MPUYEM PakK MPEACTABISET COOON KOJIOPEKTalIbHbIN
pak, TrenaToOLEJUIIOJSIPHYI0 KapLMHOMY, IJIMOMY, pakK IIO4YeK, pPaK MOJIOUHOH KeJe3Hl,
MHOKECTBEHHYIO MHEJIOMY, paK MOYEBOTO IMy3bIpsi, HEHPOOIaCTOMY, CApKOMY, HEXOKKHHCKYIO
aM(pOMyY, HEMEJKOKJIETOUHBIN paK JIErKHX, PaK SUYHUKOB, pPaK IOKEITyJOYHOH KeJe3bl,
peKTaIbHBINA pakK, OCTPbI MHUeNOUAHbIN Jeliko3 (AML), xpoHuueckuit muenoseiikos (CML),
ocTpelii B-nuuerinsiii  mumdobnactabiii neiiko3 (B-ALL), xponudeckuit JuMdonuUTapHBIH
neiiko3 (CLL), neiiko3 Bopcuctbix kierok (HCL), GnacTHyro Omyxojib M3 IJIa3MOLIUTOUIHBIX
neuaputHbeix kietok (BPDCN), Hexomxkkunckue mumbomsl (NHL), Brmouas nerko3
MaHTHIHBIX KJeTok (MCL) u menkokneTounywo jgumdouutapayro gumdpomy (SLL), numpomy
XOmKKMHA, CACTEMHBIN MacTOLMTO3 Uik IuMpomy bepkurra.

[0028] CornacHO HacTOsIIIEMYy HM300pPETEHHIO TaKXKe MPEIJIOKEHb BAPUAHTHI pEAU3alluM, B
KOTOPBIX JIF00ast U3 BBIIIEOMUCAHHBIX PD-1-CBA3BIBAIOIIUX MOJIEKYJ CONEPIKUT AETEKTUPYEMYEO

METKY U IPUMEHSETCA A NeTeKTupoBanus PD-1.

Kpatkoe onucanue uyeprexeit

[0029] Ha ®urype 1 mpencraBieHO CXEMaTHYECKOe H300pa’keHHe THIIMYHOIO KOBAJEHTHO
CBA3aHHOIO JAMAaTeNa, COJAEPKAIlero 1Ba 3IUTONCBA3BIBAKOLIMX CalTa, COCTOALIUX M3 ABYX
NOJIMIENTHIHBIX LeTeH, KaXKaas U3 KOTOPbIX COAEPIKHUT JIOMEH, CIIOCOOCTBYIOIIHA 00Pa30BaHHIO
rereponumepa, ¢ E-ciupaneio mm K-cimpanbro. OCcTatok mucTenHa MOXKET MPHUCYTCTBOBATH B
JUHKepe WWIM B JOMEHEe, CTUMYJHpPYIoLeM 0o0pa30oBaHHE reTepoirMepa, Kak IMOKa3aHO Ha
Qurype 3B. Jlomensl VL u VH, xkOTOpBIE pacno3HArOT OAMH U TOT K€ SMUTOI, MOKA3aHBI C
HCIOJIb30BAHNEM OIMHAKOBOIO 3aTE€HEHUS WIH 3JIUBKH.

[0030] Ha ®urype 2 mpencTaBleHO CXEMaTHYEeCKOe H300paKeHHE TUIUYHOW KOBAJIEHTHO
CBS3aHHON MOJIEKYJIbl IMATeNa, COAEp Kalleld ABa 3MUTOICBI3bIBAIOIINX CAlTa, COCTOALIUX W3

ABYX MOJUIENTUAHBIX Liernel, kaxnaas u3 KoTopeix cozaepxut nomeH CH2 u CH3, Tak, uto
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COOTBETCTBYIOIIME Lienu 00pasyroT monHyr obmacte Fc win ee wacte. Jlomenst VL u VH,
KOTOpBI€ PACMO3HAIOT OAMH M TOT K€ 3MMTOI, MOKa3aHbl C HCIOJb30BAHHEM OJMHAKOBOTO
3aTEHEHUs] UJIH 3aJIUBKH.

[0031]Ha @urypax 3A-3C mpencraBieHbl CXEMbl, WUTOCTPUPYIOLUINE  TUIIUYHOE
YeTbIPEXBAJICHTHOE IUATEN0, COAEpIKallee YeThIPe SMUTOINCBS3bIBAIOIINX CalTa, COCTOALNX U3
IBYX TMap MOJHIENTUAHBIX Lerneil (T.e., B LEeJOM U3 YeThIpeX MOJMMENTUAHBIX Lenei). Oaux
nojaunenTun kaxaon napsl copepxut aomMeH CH2 u CH3, Tak, 4TO COOTBETCTBYIOIIME LIE€NMU
o0pa3yroT nosHyto obnacte Fc umu ee yacte. Jlomensl VL 1 VH, KOTOpBIE pacmno3HAIOT OOUH U
TOT K€ 3MMTOI, NOKa3aHbl C UCMOJb30BAHUEM OANHAKOBOIO 3aTEHEHMsl WM 3a1UBKU. JIBe mapsl
NOJIMIENTHIHBIX Lenell MOryT ObITh OJMHAKOBBIMHM. B BapuaHTax peajamM3alMy HaCTOSIIEro
n300pereHus, B KOTOpbIx foMeHbl VL 1 VH pacno3HaroT pasnudHble SNUTONBI (Kak MOKa3aHOo Ha
®urypax 3A-3C), nonyueHHast MOJIEKyJia O0JIaAaeT YeThIPbMs CAHTaMH CBSA3BIBAHHSI SITUTOIOB U
ABJSIETCSl Oucnenn(puuecKkod M JBYXBAJEHTHOH IO OTHOIIEHHIO K KaXIOMY CBSI3AHHOMY
snurTony. B BapmaHTax peamusaimu HacTosllero n3oOpeTeHus, B KOTOpbix noMeHsl VL n VH
PacHO3HAIOT OAMH M TOT JK€ 3MUTON (Hampumep, B 00EMX LeMsX MCIOJNb30BAHbI aHAJIOTHYHbBIE
CDR nomena VL wu ananormunsie CDR nomena VH), monyueHHass Mojekyna obnanaer
YEThIPbMSI CAHTAMHU CBSI3BIBAHHSI STTUTOMOB U SIBJIIETCSI MOHOCTIELIM(UYIHON U YeThIPEXBAJICHTHOU
B OTHOIIEHWH OJHOrO SMUTONA. B apyromM BapuaHTe ABE Mapbl MOJMIIENTHIOB MOTYT OBITh
pa3HbIMU. B BapmaHTax peaju3alii HACTOALIErO M300peTeHHs, B KOTOpbIX AoMeHbl VL u VH
Ka)XI0H Mapbl MOJUNENTHIOB PACIIO3HAIOT Pa3IMUHbIe SMUTONBI (Kak rMokazaHo Ha Purypax 3A-
3C), mojydeHHass MOJIEKyJa CONEP)KUT 4YeThIpe SIHUTONCBS3BIBAIOLINX CalTa W SIBISIETCS
TeTpacneuu@UIHON U MOHOBAJIEHTHOM MO OTHOIIEHHWIO K KaXkKIOMy CBsI3aHHOMY smuTorny. Ha
Qurype 3A mpencraBieHO IUATENO, coaepskaiiee obnacte Fc, KOTOpoe CONEp:KHUT MenTui
JIOMEHa, CTUMYJIPYIOLIEro 00pa3oBaHHE reTepoauMepa, COAepIKallero OCTaTok nucrenHa. Ha
Qurype 3B mpencraBineHo auareno, comepskaiiee odnactb Fc, KOTOpoe COIEpKUT OMEHBI,
criocoOcTByroImue 00pa3oBaHui0 rerepoanMepa, ¢ E-crimpaneio u K-criupansro, comepskarnne
OCTAaTOK IIMICTEHHA U JHHKEp (HeoOs13aTeNIbHO copepskammid octatok nucrenna). Ha ®@urype 3C
NpeJICTaBJIEHO TUATENIO, coaepkaliee oonacts Fe, kotopoe conepskut nomensl CH1 u CL.
[0032] Ha Purypax 4A u 4B npeacraBieHbl CxeMbl TUINUYHON KOBAJIEHTHO CBSI3aHHOMU
MOJIEKYJIbI JlhaTesa, CoJeprKalleil J1Ba 3MUTOICBSA3BIBAIOIIUX CalTa, COCTOSIIUX M3 Tpex
MOJIUMIENTHIHBIX 1eniel. JIBe monmunentunseie uenu comepskat nomensl CH2 u CH3, Tak, uto
COOTBETCTBYIOLIHE Lenu oOpa3yroT monHy odnacte Fc unn ee yacte. [lonunentuaHee nemny,
comepkamme aoMeH VL u VH, nomomHUTENbHO comepskaT IOMEH, CHOCOOCTBYIOLIHI
obpazoBanuio rereponumepa. JJomenst VL u VH, KOoTOpbIe pacrmo3HAIOT OAWH U TOT K€ STHUTOII,

NOoKa3aHbl ¢ UCIIOJIB30BAHHUEM OJJUMHAKOBOI'O 3aTCHCHHUA HMJIU 3aJIMBKH.
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[0033] Ha Purype 5 mnpencraBieHa cXxema THUIHYHON KOBAJIEHTHO CBSI3aHHOH MOJIEKYJIbI
auaTena, COAep:Kallled dYeTbIpe JNUTONCBA3BIBAIOIIMX  CalTa, COCTOALIUX U3  IATH
MOJIUMENTUIHBIX Lenell. J[Be monmunentunsbie nenu coxepxkart nomen CH2 u CH3, Ttak, uto
COOTBETCTBYIOLIME Lienn 00pasyroT obnacte Fc, koTopasi BKitoUaeT noiHy obnacts Fc wim ee
yacte. [lonmunentunHele neny, coaepsxamue coennHenHele noMensl VL u VH, nononnurensHo
coziepkat JOoMeH, crocodcTByromui oOpasoBanuto rerepoanmepa. Jlomensl VL u VH, koTopsie
Pacno3HAKT OJUH U TOT K€ SIUTOI, MOKA3aHbl C UCIOJb30BAHUEM OAMHAKOBOIO 3aTEHEHUs WU
3aJIUBKH.

[0034] Ha ®urypax 6A-6F mpencrtasieHbl CXeMbl TUIIMYHBIX TPEXBAJEHTHBIX CBSI3bIBAOLINX
MOJIeKyJ, coxepkamux obnacte Fc, comepamux Tpu snuTONCBs3bIBarOLMX caiita. Ha
Qurypax 6A u 6B, COOTBETCTBEHHO, CXEMATHUYHO IPENCTABICHbl JOMEHbI TPEXBAJIEHTHBIX
CBA3BIBAIOLIUX MOJIEKYJI, COAEPKALIUX IBA JOMEHA CBSI3bIBAHMS, XAPAKTEPHbIX JJIA AMATeNa, U
CBSI3BIBAIOINUIT OMEH Tuma Fab, MMeromux pasiuuHble OpPHEHTALMH JOMEHOB, B KOTOPBIX
CBSI3bIBAIOLIIME JIOMEHbI, XapakTepHble U1 Auarena, sBSHOTCA N-kKoHIeBbIMH wiun  C-
KOHIIEBBIMH 110 OTHOIIEHHIO K obnactu Fc. Monekynbl Ha @urypax 6A u 6B comepskaT yeTbipe
nenn. Ha ®urypax 6C u 6D, COOTBETCTBEHHO, CXE€MATHYECKH IMPENCTaBJICHBI JOMEHbI
TPEXBAJEHTHBIX  CBA3BIBAIOLIUX  MOJIEKYJ, COJAEPXKAIUMX JBa  CBS3bIBAIOIIMUX  JIOMEHA,
XapaKTePHbIX AJIsI quarena, N-KOHLEBBIX 110 OTHOLIEHUIO K oonactu Fc, u cBsi3pIBaromuii JoMeH
tuna Fab, B KOTOpBIX Jierkasi Lienb U TsoKeas [elb COeUHEHbI TOCPEACTBOM MOJHUIIETHAHOTO
crielicepa WM CBS3BIBAIOLIErO AOMeHa Thuna scFv. TpexBaeHTHbIE CBA3bIBAIOIINE MOJIEKYJIbl Ha
Qurypax 6E u 6F, COOTBETCTBEHHO, CXEMAaTHYECKH WJUIIOCTPUPYIOT AOMEHBI TPEXBAJIEHTHBIX
CBSA3BIBAKOLINX MOJIEKYJI, COEPIKAIIUX [1BA CBSI3bIBAIOIIMUX JOMEHA, XapaKTEePHBIX IJIs AUATENA,
C-KOHIIEBBIX IO OTHOIIEHHIO K oOmactu Fc, u cBs3piBarommii gomMeH Tuma Fab, wnu
CBA3BIBAKOLIMN NOMEH Tuna ScFv, B KOTOPOM HaXoIsATCs CBA3BIBAIOLINE NOMEHBI, XapaKTepHbIE
s auatena. TpexBalleHTHbIE CBs3bIBarolue Mojekynbl Ha Purypax 6C-6F comepxkar Tpu
ueru. Jlomenst VL u VH, koTOpble pacno3HalOT OAUH M TOT JKE€ 3IUTOMN, MOKa3aHbl C
HCIIOJIb30BAHNEM OIMHAKOBOI'O 3aTEHEHUS WIN 3JIUBKH.

[0035] Ha ®urypax 7A-7D nokaszano, yto MAT k PD-1 1-15 cBasbiBatoTcs ¢ PD-1 uenoseka.
Kpussbie cBszbiBanms 115 cBsi3biBaHus ¢ shPD-1-His npencrasnenst Ha @urype 7A (MAT k PD-
11, MAT 2 x PD-1, MAT 4 x PD-1 u MAT 9 k PD-1), ®@urype 7B (MAT 5 x PD-1, MAT 6
PD-1 u MAT 7 k PD-1) u @urype 7C (MAT 3 x PD-1, MAT 8 k PD-1, MAT 10 x PD-1, MAT
11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 k PD-1 u MAT 15 x PD-1). Kpussie
cBsi3bIBaHUs Auis cBsisbiBaHMA ¢ shPD-1-Fc yenoseka nmpencrasnensl Ha @urype 7D (MAT 3 k
PD-1, MAT 8 x PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT 12 k PD-1, MAT 13 « PD-1,
MAT 14 x PD-1 u MAT 15 x PD-1).
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[0036] Ha ®urypax 8A-8C mnokaszano, uto MAT k PD-1 1-15 cBasbiBatorcs ¢ PD-1 sBanckux
makak. Kpusble cBsi3piBaHus ausi cBsizbiBaHusA ¢ scynoPD-1-hFc npencrasnensr Ha @urype SA
(MAT k PD-1 1, MAT 2 x PD-1, MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 k PD-1, MAT 7 k PD-
1), @urype 8B (MAT 9 x PD-1) u @urype 8C (MAT 3 x PD-1, MAT 8 x PD-1, MAT 10 k PD-
1, MAT 11 x PD-1, MAT 12 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 u MAT 15 x PD-1).
[0037] Ha ®urypax 9A-9D npencrasneHs! pe3ynbTaTsl oueHkH criocooHoctd MAT k PD-1 1-15
OonokupoBath cBszbiBaHue PD-L1 uenoBeka ¢ PD-1 uenoseka. Kpusble wnHruObupoBaHus
npexacrasiensl Ha Purype 9A (MAT kx PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT 15 k PD-1
u MAT k PD-1 A), @urype 9B (MAT 4 x PD-1), @urype 9C (MAT 5 x PD-1, MAT 6 x PD-1,
MAT 7 x PD-1 u MAT x PD-1 A) u ®@urype 9D (MAT 3 k PD-1, MAT 8 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, MAT 15 k PD-1 u
MAT k PD-1 A).

[0038] Ha ®urypax 10A-10B mpencraBieHbl pe3yJbTaThl OLEHKH TKAHEBOW CIELU(pUIHOCTH
MAT k uPD-1 7. Ha ®@urype 10A npencraBieHsl pe3yabTaTbl THCTOJIOTHYECKOTO OKPAIIUBAHUS
TKaHU HOPMAJIbHOW TOJICTOM KUIIKH (TTAHENH 1 U vil), meueHu (MaHesu ii U viil), Jerkux (maHesau
ill ¥ 1X), MOKENyJOYHOM JKeJie3bl (TTaHeNH 1V U X), TIo4eK (MaHesu v U Xi) U cepAana (TaHeu vi u
xii). Ha ®@urype 10A, naHenu i-vi, MpencTaBleHbl Pe3yJIbTaThl UCCIETOBAHHS TKAHHU, KOTOPYIO
uHkyouposamu ¢ medenbiM MAT 7 k PD-1 (0,313 mkr/mi). Ha @urype 10A, manenu vii-xii,
NPEACTaBJICHbI PE3YyJbTAThl MCCIIEOBAHUS TKAHH, KOTOPYK MHKyOMpoBamu ¢ MeueHbiM MAT
s koHTponsi m3otuna (0,314 wmkr/mu). Ha @urype 10B mpencraBieHbl pe3yJsibTaThl
TUCTOJIOTHYECKOTO OKPAIIUBAHMS KOKU (TaHEJTH 1 U 1v), MUHIAJIUH (TIaHeNU 11 U V) U KJIETOK
muann NSO, skcnpeccupyromux PD-1 (manenu iii u vi). Ha @urype 10B, manenwu i-iii,
NPEACTaBJICHbI PE3YJIbTAThI UCCIEAOBAHUS TKAHU, KOTOPYIO HHKYOupoBamm ¢ medeHbiM MAT 7 k
PD-1 (0,313 mxr/mu).

[0039] Ha ®@urype 11 npencraBneHb! npoQuiu CBSI3bIBAHUS TYMAHH3UPOBAHHBIX aHTUTEN K PD-
1 uenosexa, MAT x uPD-1 2, MAT x uPD-17 (1.1), MAT x uPD-17 (1.2), MAT x 4PD-19
(1.1), u xoutponbHbix antuten kK PD-1, MAT k PD-1 A u MAT k PD-1 B, conepxamux IgGl
(AA) i 1gG4 (P), nns cesa3biBanus ¢ PD-1 Ha MOBEPXHOCTH KJIETOK.

[0040]Ha @urype 12A-12B  mpexncraBieHbl  pe3yjbTaThl  OLEHKH  CIIOCOOHOCTH
rymMaHu3upoBaHHbeix aHtuten Kk PD, MAT x 4uPD-1 2, MAT x 4PD-17 (1.1), MAT k 4PD-
17(1.2), MAT x uPD-1 9 (1.1), stanonssix anturen k PD-1, MAT k PD-1 A u MAT x PD-1 B,
cogepkaumx IgGl (AA) mmu IgG4 (P), GnokupoBarhk cBsi3piBaHUE pacTBopumMoro PD-L1
yenoBeka (Purypa 12A) u pactsopumoro PD-L2 genoseka (®Purypa 12B) ¢ PD-1 uenoseka Ha

MOBEPXHOCTHU KIICTOK.
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[0041] Ha ®urype 13 mpencraBieHbl pe3ysbTaThl OLEHKH CIIOCOOHOCTH T'yMaHHU3WPOBAHHBIX
aatuten k PD, MAT k uPD-1 2, MAT k 4PD-1 7(1.1), MAT x 4PD-1 7(1.2), MAT x 4PD-
19(1.1), u stanonnsix antuten k PD-1, MAT k PD-1 A u MAT « PD-1 B, copepxxammx IgG1
(AA) mmu 1gG4 (P), BeicTynate antaronucramu ocu PD-1/PD-L1, 6nokupys B3aumozneicTaue
PD-1/PD-L1 u npenoTspainas monapjieHNue OTBETOB T-KJIETOK B KOJIMYECTBEHHOM HCCIIEIOBAHUU
C HCTONBb30BaHUeM penopTepa monudepasst Jurkat-luc-NFAT/CHO-PD-L1.

[0042] Ha ®urype 14 npencraBieHbl pe3yJbTaThbl, CBUAETENbCTBYIOLINE O TOM, 4To MAT 2 k
PD-1, MAT 7 x PD-1, MAT 9 x PD-1 u MAT 15 k PD-1 ciocoOHbI cTUMYTHPOBATh BBIPAOOTKY
LIUTOKMHOB JI0 YPOBHEH, COMOCTABUMBIX MJIM BBILIE T€X, KOTOPBIE XapaKTEPHbI JJIsI STAJOHHBIX
anturen k PD-1 (MAT k PD-1 A u MAT x PD-1 B), u uto o6pabotka ¢ ucnonszoBanuem MAT
2 k PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 k PD-1 B kombunaruu ¢ MAT k LAG-3 1
obecrieunsia HauOOJbIIEe YBEIUYEHUE BBICBOOOXKIEHHUs] LIUTOKMHOB. IlpencraBnensl npoduin
cekpeunn HW®H-y u3 MOHOHyKJeapHbIX kieTok mnepudpepudeckoir kposu (MKIIK),
CTUMYJIMPOBAHHBIX 3HTEPOTOKCMHOM B cradumnokokka (SEB), oOpaOoTaHHBIX aHTHUTEIaMH K
PD-1 u antutenamu x LAG-3 1o oTAeabHOCTH U B KOMOUHAIINY.

[0043] Ha  ®urypax 15A-15B mpeacraBieHbl  pe3yjbTaThl  OLEHKH  CHOCOOHOCTH
rymanusupoBaHHbeix aHtutrea k PD, MAT x u4PD-12, MAT k 4PD-17(1.2), MAT k u4PD-
1 9(1.1), u stanonnbix antuten k PD-1, MAT k PD-1 A u MAT « PD-1 B, copepxammx IgG1l
(AA) unmn I1gG4 (P), ctumynupoBats BeIpaOOTKY HUTOKHMHOB. [IpencTaBienbl npouin ceKpennun
UOH-y (Purypa 15A) u ®PHO-o (Purypa 15B) u3 SEB-crumymmposannbix MKIIK,
obpaboTaHHbIX aHTUTENaMu K PD-1.

[0044] Ha durypax 16A-16B mnpencraBieHbl pe3yJibTaThbl, CBUAETENBCTBYIOIINE O TOM, UTO
KoHCTpyKIuu Oucnenmdudecksix nuaten PD-1xLAG-3, DART A, DART D, DART E, DART
F, DART G u DART H, cnocobHbl CTUMYJIUpPOBaTh BBIPAOOTKY IIUTOKWHOB IO YPOBHEN,
COTOCTAaBUMBIX WJIH MPEBBIMIAKIINX YPOBHH, HaOIFoAaeMble ipy BBeeHnH KoMOnHauuu MAT k
PD-1 + MAT k LAG-3 (MAT k PD-1 A + MAT x LAG-3 A), a Tak’e 0 TOM, 4TO KOHCTPYKIIHH
oucneunduueckbx nuaren PD-1xLAG-3, DART A, DART D, DART E, DART F u DART G,
o0ecrieyryin HanOOJbIee YCHUIIEHUE BBICBOOOKAEHNsT LUTOKHHOB. [Ipodumm cexpermun MOH-y
u3 MKIIK, ctumynupoBaHHBIX HH3KOW KoHUeHTpauued SEB (0,2 Hr/mi), obpaboTaHHBIX
oucneuupuueckbiMu  auatenamu PD-1xLAG-3 wm anturenamu k PD-1 u LAG-3 mo
OTAENBPHOCTH HW B KOMOWMHAIMHM, TpeAcTaBleHbl B rpaduueckoii ¢opme. PesynbraThl,
nojy4eHHele ¢ ucnonb3oBaHneM MKIIK oT 1OByX THUNMUYHBIX JOHOPOB, TNPEACTABJICHbI Ha
Qurype 16A u @urype 16B.

[0045] Ha Purypax 17A-17B mnpencraBieHbl pe3yJbTaThbl, CBUAETENBCTBYIOIIUE O TOM, UTO

koHCTpykiuu Oucnemuduuecksix auaren PD-1xLAG-3, DART A, DART B u DART C,
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CHOCOOHBI CTUMYJIMPOBAaTh BHIPAOOTKY LHUTOKWHOB 1O YPOBHEH, IPEBBIMIAIONINX YPOBHH,
HaOmonaemele ipu BeeneHnn komOuHaimu MAT x PD-1 + MAT k LAG-3 (MAT k PD-1 A +
MAT x LAG-3 A). Ilpopumn cexkperun UPH-y 3 MKIIK or aByX THNWYHBIX TOHOPOB,
CTHMYJINPOBAaHHBIX BBICOKOW KoOHHIeHTpauueir SEB (85 Hr/mi), koropeie oOpabarbiBanu
oucneunduueckbivMu quateamu PD-1xLAG-3 wu aaturenamu k PD-1 u anturenamu k LAG-3
IO OTAENBHOCTH W B KOMOWHAIMM, TpencTaBieHbl B rpadudeckoil ¢opme. PesynbraTsl,
noiydeHHele ¢ ucnonb3oBaHueM MKIIK oT 1aByX THUNUYHBIX JOHOPOB, TNPEACTABJIECHbI Ha
Qurype 17A u @urype 17B.

[0046] Ha Purypax 18A-18B mnpencrasieHbl pe3yJbTaTbl, CBUAETENBCTBYIOIIME O TOM, UTO
koHCTpykiun Oucnenuduuecksrx auaren PD-1xLAG-3, DART A, DART B u DART C,
CIOCOOHBI CTUMYJIMPOBAaTh BbIPAOOTKY LMTOKWHOB 1O YPOBHEH, IPEBBIIAIONINX YPOBHH,
HaOmonaemele npu BBeneHnu komOuHaimu MAT x PD-1 + MAT k LAG-3 (MAT k PD-1 A +
MAT x LAG-3 A). IIpopumu cexperpn MPH-y n3 MKIIK oT ABYX THIIMYHBIX JIOHOPOB,
CTHUMYJIUPOBaHHbIX cpennel koHueHtpauuern SEB (0,5 ur/mi), koropble oOpabaTbiBaiu
oucnernuduueckpiMu nuatenamu PD-1xLAG-3 wmn antutenamu k PD-1 u antutenamu k LAG-3
IO OTAENBHOCTH WJIM B KOMOMHALMH, IpeACTaBieHbl B rpaduueckoil gopme. Pesynbrarsl,
nojiydeHHele ¢ ucnonb3oBaHueM MKIIK oT nByX TUNUYHBIX JOHOPOB, INPEACTaBJIEHbI HA
Qurype 18A u @urype 18B.

[0047] Ha ®urype 19 mpencraBieHbl pe3yJibTaThl, CBHUIETENbCTBYIOLUIME O TOM, YTO
koHCTpykiuu Oucnemuduuecksix auaren PD-1xLAG-3, DART D u DART H, cnocoOHbr
CTHMYJIUPOBaTh BBIPAOOTKY LIMTOKHHOB O YPOBHEH, COMOCTABUMBIX WJIM MPEBBILIAIOLTIX
YPOBHH, KOTOpbIe HaOromarT npu BBenennu komOuHammu MAT k PD-1 + MAT k LAG-3
(MAT k PD-1 A + MAT x LAG-3 A), a takxe o ToM, uto DART D obecneunno HanbosbInee
yBEJIMYCHHE BBICBOOOKAEHUST TUTOKUHOB. [Ipodumu cekpern MJI-2 u3 MHIIK ot Tunu4sHOro
JOHOpA, CTUMYJIMPOBAHHBIX BBICOKOH KoHUeHTparwer SEB (85 ur/mi), koTopeie oOpabaTsiBaniu
oucneuuduueckbiMu auarenamu PD-1xLAG-3 wiu antutrenamu k PD-1 u antutenamu k LAG-
3, MO OTHEJPHOCTU U B KOMOWHALINY, MPEACTABIIEHBI B rpadudeckoi popme.

[0048] Ha ®urype 20 mpencraBieHbl pe3yJbTaTbl, CBHUIETENbCTBYIOLIME O TOM, 4YTO
koHCTpykiun Oucnenupuyeckpx auaren PD-1xLAG-3, DART B u DART I, cnocoOHBr
CTHMYJINPOBATh BBIPAOOTKY LIUTOKWHOB JIO YPOBHEH, MPEBBIIAKLINX T€, KOTOPbIe HAOIOIAIN
npu BBeneHnn komOunamu MAT k PD-1 + MAT k LAG-3 (MAT k PD-1 A + MAT k LAG-
3 A, MAT k 4uPD-1 7(1.2) + MAT x uLAG-3 1(1.4), MAT k uPD-1 7(1.2) + MAT x 4uLAG-
3 6(1.1)). IIpopumn cexpern UPH-y u3 MKIIK oT TUMUYHOrO JOHOpA, CTUMYJIHPOBAHHBIX

cpenneii konuentparmmerr SEB (0,5 Hr/mu), koropble obOpabarbiBanu OucnenuduueckbMu
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nuatenamu PD-1xLAG-3 wiu anturenamu k PD-1 u anturenamu k LAG-3, 1o OTeNbHOCTH U B
KOMOWHALIMH, TIPEACTaBJICHbI B rpaduueckoit popme.

[0049] Ha ®urypax 21A-21D mpencraBieHbl pe3yabTaTbl, CBUIETENbCTBYIOLIME O TOM, UTO
oucneunpuueckoe aumareno PD-1xLAG-3, DART I, cmocoOHO CTUMyJIUpOBaTh BBIPAOOTKY
LIUTOKMHOB JI0 YPOBHEH, MPEBBIIAIOIINX Te, KOTOPble HAOMIOAaIN NPU BBEIEHUU KOMOMHALIUN
MAT x PD-1 + MAT x LAG-3 (MAT k PD-1 A + MAT x LAG-3 A). IIpodunu cexperun
NOH-y (Purypst 21A u 21C) u UJI-2 (Puryper 21B u 21D) uz CD4 T-kj1eTok mamsTu OT ABYX
TUNHUYHBIX JOHOPOB, CTUMYJHPOBAHHBIX CTOJOHAYHBIM aHATOKCUHOM (5 MKI/MII), KOTOpbIE
obpabateiBasin OucnermpruecksiM auareiom PD-1xLAG-3, DART-I, anturenamu k PD-1 u
antutenamMu kK LAG-3 B KOMOMHALIMY UM @HTUTEJIOM JJIsI KOHTPOJIS M30THUIA, TIPEACTABJIECHbI B
rpadudeckoii popme. Pesynbrarhl, moiaydeHHble Ha 7 neHb ¢ ucnonb3oBanuem CD4 T-kimetok
NaMsITH OT ABYX TUIIUYHBIX JOHOPOB, IpencTrasieHsl HAa @urypax 21A-B u @urypax 21C-D.
[0050] Ha ®@urype 22 npencTasieHbl pe3yJbTaThl, CBUAETEIbCTBYIOLINE O TOM, YTO MapaMeTphI
(bapmakokuHeTnku Oucnenuduueckoir monekyibl PD-1xLAG-3, DART I, comocraBumbl ¢
takoBbIMU ansi aHTuTtena k PD-1, MAT x PD-1 A IgG4 (P), y sBanckux Mmakak. JluxHun
YKa3bIBAIOT CPEIHIOK KOHLEHTpaLuio B cbiBOpoTke KpoBu DART I (cromnas aunus) u MAT k
PD-1 A (nynktupHas nuHus). OTaenbHbIe 3HAUSHHS UL CAMLIOB (3aIOJIHEHHbIE CHMBOJIBI) U
caMOK (OTKpBITbIE CHMBOJIbI) 00€3bsiH MpencTaBjieHbl B rpaduueckoit ¢popme misi DART 1
(rpeyronbuuku) 1 MAT k PD-1 A (kpyru).

[0051] Ha ®urypax 23A-23C npencraBieHbl KOHLEHTPALUK AHTUTEN B CHIBOPOTKE KPOBU U
npoueHt cesizanHoro PD-1 Ha mosepxHoctd CD4" mnu CD8" T-KNIETOK B 3aBUCUMOCTH OT
BPEMEHHU Y )KUBOTHBIX ITOCIIE JIEYEHUS C UCIIOIB30BaHUEM pa3inuHbIX anturen k PD-1. IIpouenT
ceszanHoro PD-1 wa mnosepxuoctu CD4" mm CD8" T-knerok mnocie JiedeHus ¢
ucnionbzoBanneM MAT x PD-1 mpencraenen B rpaduueckoii gopme Ha mpaBbix ocsix OY
CHUMBOJIBI NIPEACTABISIIOT coOol mpoueHTt (%) csizanHoro PD-1 ma T-kieTkax mis KaKaoro
OTAENBHOrO »KMBOTHOTO, M IYHKTHPHBIE JIMHUU TPENCTABJISIOT COOOW CpeaHHe 3HAYCHHUS.
Konnenrpauun MAT B CBIBOPOTKE KPOBH MPENCTABIEHBI B rpaduueckoil popme Ha JIEBBIX OCSIX
OY; cuMBOJBI NPEACTABISIOT COOOW YPOBHH B CHIBOPOTKE KPOBU JUISI KaXkKIOTO OTAEIHHOTO
JKHBOTHOTO, U CIUIOLIHBIC JIMHUU TMPEICTABISIOT COOOW KPHUBBIE HEJIMHEHHON ammpoKCUMAIUU
naHHBIX. Ha Kakmol maHenu NpeACTaBJIeHbl JaHHBIE UIsl KUBOTHBIX (n = 1/mon/rpymma),
kotopbiM BBOIWM 10 mMr/kr MAT k uPD-17 (1.2) IgG4 (P) (D@urypa 23A), MAT k PD-1 A
IgG4 (P) (Durypa 23B) umn MAT k PD-1 B IgG4 (P) (®urypa 23B) nyrem BHYTpHBEHHOI (B/B)

uH(py3un Ha 1 neHs.

IToapoGHoe onucanue u3odpereHus
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[0052] CornacHo HacToOsIIEMy H300peTEHUIO MpenioskeHbl PD-1-CBsi3bIBarOmIne MOJIEKYJIBI,
KOoTOphie coxep:xkar PD-1-csi3piBaromuii qomMeH oToOpaHHBIX aHTHTENl K PD-1, crnocoOHBIX
cBsi3biBaThCs ¢ PD-1 ssBancknx makak u PD-1 wenoseka: MAT x PD-1 1, MAT 2 k PD-1, MAT 3
kK PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT
9k 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
win MAT 15 x PD-1. B gactHOCTH, COTJIacCHO HaCTOsAIIEMY M300peTeHHI0 mpenioxens PD-1-
CBA3BIBAIOLIIME MOJIEKYJIbl, KOTOpbIE SIBISAIOTCS TI'yMaHU3UPOBAHHBIMH WM XUMEPHBIMU
BapUAHTAMU YKa3aHHBIX AHTHUTEN, WJIM KOTOpble copepkar PD-1-cBsspiBaromue (parMeHThI
yKkazaHHbIX aHTUTen K PD-1 (B 4acTHOCTH, MMMYHOKOHBIOTATbI, AMaTeNna (BKJIIOYas, HO HE
orpannumnBasicb umu, DART-A, DART-B, DART-C, DART-D, DART-E, DART-F, DART-G,
DART-H, DART-I u DART-J)), BiTE, Oucneuuduueckbie antutena u T.1.). CormacHo
HacTosleMy  M300peTeHuto  mnpemsioskeHbl  PD-1-cBs3bpIBarolue  MOJIEKYJIBI,  KOTOpBIE
JOMNOJHUTEIBHO CHOCOOHBI CBSI3BIBATHCS C AMHUTOIOM MOJIEKYJIbI, YYACTBYIOINEH B PEryJsiLuu
KOHTPOJIbBHON TOYKHM MMMYHHOIO OTBE€Ta, KOTOpPas MPUCYTCTBYET HA MOBEPXHOCTU MMMYHHOH
kieTku. COrjjacHO HacTosLIeMy H300pPETEHHIO TAaKKe MPEUIOKEHbl CIIOCOObI MPUMEHEHUsI
ykazaHHbIX PD-1-cBA3piBatOIUX MOJEKya ais AerektupoBanus PD-1 unm nns crumynauuu
UMMYHHOrO oTBeTa. COIJIACHO HACTOAIIEMY H300PETEeHUIO TAKXKE IPEAJIOKEHBI CIIOCOOBI
KOMOWHHUPOBAHHOM Tepanuu, B KOTOPbIX PD-1-CBSI3BIBAIOLIYI0 MOJIEKYJy, KOTOpasi COAEPIKUT
omuH wiu Oojnee PD-1-CBA3bIBAIOIIMX JOMEHOB YKAa3aHHBIX OTOOpaHHBIX aHTUTENn K PD-1,
BBOIAT B KOMOMHAIMM C ONHOM wuiu OoJiee JONMOJHHUTEIbHBIMU MOJIEKYJAMH, KOTOPBIE
5(p(PEKTUBHO CTUMYJIHPYIOT UMMYHHBIH OTBET, W/WIM B KOMOWHALMH C ONHOW wWiu Oojee
JOTMOJHUTEIBHBIMHA MOJIEKYJIAMH, KOTOPbIE CHIEHM(PUUHO CBA3BIBAIOTCS C PAKOBBIM AHTUTEHOM.

I AHTHTEJIA ¥ UX CBSI3bIBAKOIINE IOMEHbI

[0053] AHTUTENa COTJIACHO HACTOSIIEMY U300PETEHUI0 TMPEACTABISIOT COOOM MOJIEKYJIbI
UMMYHOTJIOOYJIMHOB, CIIOCOOHBbIE CHEUU(UYHO CBSA3BIBATHCS C MHUINEHBIO, TAKOW KaK YIJIEBOJ,
MOJUHYKJICOTH, JIUMUA, MOJUIENTUA U T. 1., TOCPEACTBOM IO MEHbLIEH Mepe OJHOro caiTta
pacrio3HaBaHUSI ~ AHTUTEHA, PACHOJOXEHHOTO B  BapuabelbHOM  JOMEHE  MOJIEKYJIbI
UMMYyHOTTIOOyMHa. B Hacrosimmeid 3asiBKE TEPMUHBI «AHTUTENIO» U «AHTHTENAa» OTHOCATCS K
MOHOKJIOHAJIbHBIM ~ QHTHTEJaM, MYJbTHCIELM(PUUHBIM aHTUTENAM, AaHTHUTEJaM YeJIOBEKa,
IyYMaHU3UPOBAHHbIM  aHTHUTENAM, CHUHTETHYECKHMM aHTUTEeJaM, XUMEpPHbIM aHTUTeJaMm,
NOJIMKJIOHAJIBHBIM ~ aHTUTEJIaM, AHTHTENIaM BepOJIOAOBBIX, oxHouenodednbiM Fvs  (scFv),
ONHOLIENOYeYHbIM aHTUTENaMm, ¢parmenram Fab, ¢parmentam F(ab’), coenuHeHHBIM
micynbGUAHBIME CBs3siMH OncrienduueckbiM Fvs (sdFv), BHYTpHKIETOYHBIM aHTHTENAM H
SIUTOINCBS3BIBAOLIINM (parMeHTaM JIIOOOr0 W3 BBIMEYKA3aHHbIX. B 4acTHOCTH, aHTHUTENA

BKJIIOYAaOT MOJICKYJIbI I/IMMYHOFJ'IO6y.]'II/IHOB U HMMYHOJIOTUYECCKH AKTHUBHBIC q)paFMeHTbI
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MOJIEKYJI UMMYHOTJIOOYJIMHOB, T.€. MOJIEKYJIbI, KOTOPbIE COAEPIKAT AHTUT€HCBSI3bIBAIOLIUI CANT.
MonekyJiel UMMYHOTJIO0YJIMHOB MOTYT OBITh JTF000T0 THna (Hanpumep, IgG, IgE, IgM, IgD, IgA
u IgY), kmacca (mampumep, IgGi, 1gGa, IgGs, IgGs, IgA1 u IgAz) mmm mozaxmacca. beuto
NOKa3aHO, YTO, IOMHUMO H3BECTHBIX CIIOCOOOB NMPUMEHEHUsI aHTHTEJ B JUATHOCTUKE, AaHTUTENA
MOXXHO TPHUMEHSATh B  KAuyeCTBE TEPANEBTHUECKUX AareHTOB. AHTHTENa  CIIOCOOHBI
UMMYHOJIOTHYECKH CHEeUN(UIHO CBA3BIBATHCSA C MOJMUIIENTHAOM WM OEIKOM HIIM HeOeIKOBOH
MOJIEKYJIOH BCJIEICTBHE TNPUCYTCTBHsS Ha TAKOH MOJIEKyJe OIpENeNeHHOrO IOMEeHa WU
¢dparmenTa mm koHpopmarun («anutona»). Coxepakalnast STUTON MOJIEKyJIa MOKET 00sanaTh
UMMYHOT€HHOM aKTHBHOCTBIO TaK, YTO OHA BBI3BIBAET BBIPAOOTKY aHTHUTEN y KMBOTHOTO, TAaKHE
MOJIEKYJIbl Ha3bIBAIOTCS «AHTUT€HAMU». B rmocnenHue HECKOJBKO NecATUieTHd Halbmromaercs
BO3POXKIAEHHUE HHTEpeCa K TEPANIeBTUUECKOMY ITOTEHLIUATY AHTUTEN, U aHTUTENA CTAJId OTHUM U3
BelyIuX kyaccoB OuorexHosoruueckux mnpenapatos (Chan, CE. ef al. (2009) «The Use Of
Antibodies In The Treatment Of Infectious Diseasesy», Singapore Med. J. 50(7):663-666). bonee
200 nexkapCTBEHHBIX IMpPENapaToB Ha OCHOBE aHTUTEN ObUIM OAOOPEHBbI AJISI NMPUMEHEHUS HIIH
HAXOJATCS Ha CTaIuH Pa3pabOTKHU.

[0054] TepMUH «MOHOKJIOHAJIbHOE AHTUTEJIO» OTHOCUTCS K TOMOT€HHOW MOMYJISLIMA aHTUTEJ,
IPUYEM MOHOKJIOHAJIBHOE aHTHTEJIO COCTOUT M3 aMUHOKHCIIOT (IPUPOAHBIX M HEMPUPOIHBIX),
KOTOpBIE YYaCTBYIOT B CEJEKTUBHOM CBSI3bIBAHHUHM AaHTUIeHa. MOHOKJIOHAJbHBIE AHTUTENA
SIBJISTEOTCS BBICOKOCTIELIM()UYHBIMH U HAIIPABJIEHBI K OJTHOMY STTUTONY (MM aHTUTEHHOMY CaiTy).
TepMUH «MOHOKJIOHAJIBHOE AHTUTENIO» BKJIIOYAET HE TOJIbKO HMHTAKTHBIE MOHOKJIOHAJIbHBIE
aHTUTENIa U MOJIHOPa3MEPHbIE MOHOKJIOHAJIbHBIE aHTUTENA, & TAKXKe UX (parMeHThl (TaKhe Kak
Fab, Fab', F(ab"), Fv), omnonenoueunsie Qparments! (scFv), mx MyTHpOBaHHBIE BapUaHTBHI,
rubpuaHble O€NKH, CconIeplKallde 4YacThb AaHTUTENd, T'YMAHH3UPOBAHHbIE MOHOKJIOHAJbHBIE
aHTUTENIa, XUMEPHbIE MOHOKJIOHAJIBHBIE AHTHTENa U JIOOYI APYryr MOAUGULUPOBAHHYIO
KOH(PHUIypaLMoO MOJIEKYJIbI HWMMYHODJIOOYJIMHA, KOTOpasi COAEPIKUT CaWT pPacroO3HABAHUS
aHThreHa, obnamaromuii TpeOyemol crnenuUYHOCTBIO M CHOCOOHOCTBIO CBSI3BIBATHCS C
aHTUTeHOM. TepMUH He SIBISIFOTCS OrPAaHMYUBAIOIIMM B OTHOLICHWH HMCTOYHUKA AHTHUTENA MU
crioco0a ero mojy4deHus: (Hampumep, ¢ MOMOINBI0 THOpHIOMBL, 0TOOpa (hara, peKOMOMHAHTHON
SKCIIPECCUH, TPAHCTEHHBIX JKUBOTHBIX M T.[1.). Te€PMHH BKJIIOYAET TOJHOPA3MEPHbIE
UMMYHOTJIOOYJIMHBI, a TakXke (parMeHTbl W T. 1., ONHCAHHBIE BBINE TMOJ ONpeAeIeHUEM
«antuteno». CriocoObl MONyueHHss MOHOKJIOHAJIBHBIX AHTHTEN W3BECTHBI B JaHHOH oOjactu
TexHUKH. OOHUM H3 CHocOOOB, KOTOpPbIE MOTYT OBITh HCIOJB30BAHBI, SIBIISIETCS CIOCO0,
ommcannbiil Kohler, G. et al. (1975) «Continuous Cultures Of Fused Cells Secreting Antibody Of
Predefined Specificity», Nature 256:495-497, wmmu ero wmomupuxaumsa. Kak mnpasmio,
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NOJIYYar0T MyTeM UMMYHHU3ALMH )KUBOTHOTO HUMMYHOT€HHBIM KOJIMYECTBOM KJIETOK, KJIETOYHBIX
SKCTPAKTOB WJIM OEJIKOBBIX MPENapaToB, KOTOPBIE CONEPIKAT JKENATENbHbIN 31UTor. FIMMyHOreH
MOXET MPECTABIATH COOOH, HO HE OTPAaHUYMBAETCS] UMM, TIEPBUYHBIE KJIETKH, KYJIbTHBUPYEMbIE
JIMHUU KJIETOK, PAKOBbIE KJIETKH, O€JIKH, TEeNTHABL, HYKJIEHHOBbIE KUCJIOTHI WM TKaHb. KieTky,
UCTIONIb3YEeMBbIE JIJIs1 MMMYHH3ALMH, MOKHO KYJIBTUBUPOBATH B TEYEHUE OIPENEIEHHOIO epruoaa
BpeMeHHU (Hampumep, Mo MeHbIIell Mepe 24 4YacoB) OO HMX HCIOJb30BAaHUS B KadyeCTBE
uMMyHoreHa. Kiietku MoryT ObITh HCIIOSIB30BaHbI B KAUE€CTBE MIMMYHOT'€HOB CaMU 110 ce0e WIIH B
KOMOMHAIIMM C HENEHATYPHPYIOLIUM aJbIOBAHTOM, TakuM Kak Ribi (cm., Hampumep, Jennings,
V.M. (1995) «Review of Selected Adjuvants Used in Antibody Production», ILAR J. 37(3):119-
125). B uenom KieTku JOJDKHBI MOJAEPIKUBATECS B MHTAKTHOM COCTOSIHMM M IPEATIOUTUTEIBHO
JKM3HECTIOCOOHOM COCTOSIHUM TPU HCIOJB30BAHUH B KAaueCTBE HMMMYHOI€HOB. HTakTHBIE
KJIeTKH Moryr oOecneuutb Oonee 5((QEeKTHBHOE JAETEKTUPOBAHME AHTUIEHOB, YeM
NOBPEKIACHHbIE KJIETKH, UMMYHU3HPOBAHHBIM >XUBOTHBIM. lcronb3oBaHue NeHATypaluu HIN
JKECTKHUX aIbIOBAHTOB, HANpuMep, anbtoBaHTa Ppeiina, MOXKET NPUBECTH K IOBPEKACHUIO
KJIETOK M, CJIeNOBAaTeJbHO, HE pekoMeHayeTcs. FIMMYHOreH MOKHO BBOJUTBH HECKOJBKO pa3 C
NEePUOANYECKUMH HWHTEpBAJaMH, TAKUMH KaK OJUH Pa3 B JIB€ HENENU WIM €KEHeNeNbHO, WU
MOXKHO BBOJHUTH TaK, YTOOBI MOANEPKUBATH JKU3HECIIOCOOHOCTH JKMBOTHOTO (HANpHMep, B
TKAHEBOM pekoMOMHaHTe). B npyrom BapumanTe, CyIIeCTBYIOIIHE MOHOKJIOHAJIbHBIE AHTUTENA U
moOble Ipyrue SKBUBAJICHTHBIE AHTHTENA, KOTOPbIE SIBJISIOTCS MMMYHOCTELU(UYHBIMU IS
JKEJIATeJbHOTO TATOr€HHOTO OJIHTOMNA, MOTYT OBbITh CEKBEHHUPOBAHbBI M IOJYYEHBI C
UCTIONIb30BAHUEM JTFOOBIX PEKOMOWHAHTHBIX CIIOCOOOB, M3BECTHBIX B JAHHOW OOJACTH TEXHUKH.
CornacHo OmHOMY BapHaHTy peajH3alMd HACTOSINEro H300peTeHUs] MOAXOIAIIEee AHTHTENIO
CEeKBEHHPYIOT, U TOJHMHYKJIECOTUAHYIO IMOCIEIOBATEIbHOCTh 3aT€M KJIOHUPYIOT B BEKTOP MJIS
SKCIIPECCUH WK pa3MHOKeHUs. [1ocienoBaTebHOCTb, KOMUPYIOIIAsk MPEACTABISIONIee HHTEPEC
AHTUTEJNIO, MOJKHO TIOA/IEP’KUBATh B BEKTOPE B KJIETKE-XO35MHE, U 3aT€M KJIETKA-XO35UH MOXKET
OBITh Pa3MHOKEHa W 3aMOPOXKEHA JUI TOCJIEAYIOLIEro HCIONb30BaHMA. [IOMMHYKIEOTHIHYIO
NOCJIEIOBATEIbHOCTh  MOAXOMSIINX AHTHTEI MOXKHO HCIONB30BaTh JUII Te€HETUYECKON
MAHUMNYJISIAN, YTOOBI TMOJNYYUTh MOHOCTIEIU(UYHBIE WM TOJUCTel(uUHbe (HApUMep,
oucnenuduueckpre, TpUCIEHU(PUIHBIE U TETPACTIEHU(PHUIHBIEC) MOJIEKYJIbI COTJIACHO HACTOSLIEMY
U300pETEHNI0, a TAK)KE aHTUTENIO C ONTHMH3HPOBAHHOW a((UHHOCTBIO, XUMEPHOE aHTHUTEJIO,
I'YMaHU3UPOBAHHOE AHTHUTENIO W/MJIHM AHTUTENO, conuepkaiiee (parMeHThl aHTUTEN COOAYBHX,
9yro0bl ynydmuTh apPUHHOCTH WM APYTHe XapaKTepUCTUKU aHTUTena. OOmuil mpuHIMIT
IYMaHW3allMd  aHTUTeNla  BKJIIOYAET  COXPAaHEHHE  OCHOBHOH  IIOCJIENOBATENIbHOCTH
AHTUTCHCBS3BIBAIOIICH YacTH AHTHTENA M 3aMEHY OCTaBIUEHCS 4YacTH aHTUTENa W3 BUIA,
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[0055] [IpuponHbie anTuTena (Takue kak aHtutena Ig(G) cOCTOAT M3 ABYX JIETKUX ILETNeH,
CBSI3aHHBIX C ABYMS TSDKENbIMU HersiMu. Kaxxmas jerkas merb COnepskKuT BapHadenbHbIH TOMEH
(VL) u xoncrautHbii nomen (CL). Kaknas Tspkenast menb CONEPKUT BapuaOebHBIA TOMEH
(VH), tpu xoncrantabix nomeHa (CH1, CH2 u CH3) u mapHHUpHBIA AOMEH, PacloNOKEHHBIN
mexxny gomeHamu CHI wu  CH2. OcHoBHas CTpyKTypHas €AMHMLA [PUPOJHBIX
UMMyHOroOynnHOB (Hanpumep, Ig(G), Takum oOpas3om, mpencrasisieT coOOH TeTpamep,
COZepIKalMi JIB€ JIETKHE LEMU U IBE TSDKENble IeNnH, OObIYHO SKCIPECCHPYEMbIE B BHIE
TJIMKONpoTenHa Maccoit npudmmsutenbao 150000 Jla. AmuHO-KOHIEBast («N-KOHLIEBas») 4acTh
KQXIOM Lenu COAEPKUT BapualenbHbIM noMeH, coxepkamui or 100 mo 110 mmm Oonee
aMMHOKHCJIOT, B OCHOBHOM OTBETCTBEHHBIX 32 pacrio3HaBaHHe aHTHreHa. KapOokcu-koHLeBas
(«C-xoHLEBas») YaCTh KAXKION LENH ONpeaessieT KOHCTAHTHYIO 00JIacTh, MPH STOM JIETKHE LEeTH
comepKaT OAMH KOHCTAHTHBIA JIOMEH, W TsDKeJble Lenu OObIYHO COAep:KaT TPU KOHCTAHTHBIX
JOMeHa W IapHUPHbIM nomeH. CrenoBaTenbHO, CTPYKTypa Jerkux nenei monekynsl IgG
npezacrasisier codoit n-VL-CL-c, u cTpykrypa Tsikensix neneii IgG npeacrasisier coboit n-VH-
CH1-H-CH2-CH3-c (rne H mpencrasisier coboil mapHUPHBIN JOMEH, U N U C MPEACTaBIISIOT,
cooTBeTcTBeHHO, N-KkoHer u C-xoHern nonunentuaa). BapuabenbHeie nomens! Monekynsl 1gG
cocrosT U3 runepsapuadensHbix yaactkoB (CDR), koTopsle comepikaT OCTaTKH, BCTYMAIOIINE B
KOHTAKT C SIIUTOIOM, U cerMeHTbl, oTauuHble oT CDR, Ha3piBaeMble KapKaCHbBIMU CErMEHTAMU
(FR), xoTOpBI€ B LIEJIOM MOAAEPKUBAKOT CTPYKTYPY U ONPEAeNstoT pacnoioxkenue netenb CDR,
94TOOBI 00€CTEeUnTh TAKOH KOHTAKT (XOTSI HEKOTOPBIE OCTATKH KAPKACHBIX YYaCTKOB TAKKE MOTYT
cBsi3bIBaThCsl ¢ aHTHreHoMm). CoorBercTBeHHO, noMmeHbl VL u VH umeror crpykrypy n-FR1-
CDR1-FR2-CDR2-FR3-CDR3-FR4-c. Tlomunentuabl, KOTOpbIe MPEACTABISIIOT COOOH (wiu
MOTYT BBINIOJHATh MX (YHKUWH) mepBbld, BTOpoii W Tpermii CDR nerkoit memu aHTHTeNa,
obo3HaueHbl, coorBeTcTBeHHO, Kak goMeH CDRpl, momen CDRi2 u pomen CDRi3.
AHaJOrUYHBIM 00pa30oM, TOJUIIENTHIBI, KOTOPbIE MPEACTABISIFOT COOON (MJIM MOTYT BBITIOJHSATD
ux (yHkuuu) nepsbidi, BTopoi u Tpertuii CDR Tspkenol uenw aHtuTena, OOO3HAYEHSI,
coorBercTBeHHO, Kak aomMeH CDRyl, ngomen CDRpy2 u gomen CDRy3. CoOTBETCTBEHHO,
tepmunbl 1oMeH CDRr1, nmomen CDRi12, nomen CDRr3, nomen CDRyul, nomen CDRu2 u
nomen CDRu3 oTHOCSTCS K TOMUMNENTHIAM, KOTOpPbIE, KOTAa OHU BXOAST B COCTaB Oelika,
NPUAAIOT YKAa3aHHOMY O€NKy CHOCOOHOCTh CBSI3BIBATBCS C  ONPEACNIEHHBIM 3IHTOIIOM
HE3aBHUCHMO OT TOTO, SIBJISIETCSI JIM YKa3aHHBIA OEJIOK aHTHUTEJIOM, COIEpIKAIUM JIETKHE U
TSDKEJNbIe LeNH, WIA JUATeIOM WM OJHOLEMOYEYHOW CBS3BIBAIOINEH MOJIEKYJIoH (Hampumep,
scFv, BiTe u T. 1.), mnu npeacrasisier codoi apyroi tun Oenka. COOTBETCTBEHHO, B HACTOALIEH
3asiBK€ TEPMHUH «3MUTOICBSA3BIBAIOIINI (parMeHT» O3Ha4daeT (PparMEeHT aHTHUTENA, CIIOCOOHBIH
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OTHOCHUTCSI K TOW YacCTH MOJIEKYJIbI, KOTOpas COMEPIKHUT SIUTOICBI3bIBAOINI (PAarMeHT,
KOTOPBIN OTBEYAET 3a CBSA3bIBAHUE STIUTOMNA. JMUTOICBA3BIBAIOLIAN CAUT MOXKET conepxarh 1, 2,
3, 4, 5 wmm Bce 6 nomernoB CDR yka3aHHOro aHTHTENA M, HECMOTpPSI Ha TO, YTO OH CIIOCOOEH
UMMYHOCHIEIM(UIHO  CBSA3BIBATBCA € YKA3aHHBIM  OJIMUTONOM,  MOXET  MPOSIBISATH
UMMyHocenn(puIHOCTh, apPUHHOCTD MM CENEKTUBHOCTh B OTHOIIEHHH 3IHTONA, KOTOPBIH
OTNIMYaeTcs  OT  JIHUTOMAa  YKA3aHHOrO  aHTWTena.  IIpeamodTWTensHO,  OJHAKO,
SMUTONCBs3bIBAOLINI  (parMeHT comepkur Bce 6 nmomeHoB CDR yka3aHHOro asruTena.
ONUTONCBA3BIBAOINUI (PParMEeHT aHTHUTEIA MOXKET MPEACTABIATh COOON OHY MOJUMENTUIHYIO
uens (Harpumep, scFv) mnm moxer copepskaTh ABe WK OoJsiee MONUNENTUAHBIX LeTeH, Kaxaas
U3 KOTOPBIX HMMEET aMHMHO-KOHel] M KapOokcu-koHel (Hampumep, nuareno, ¢parmeHt Fab,
¢parment F(ab')2u T. 11.).

[0056] CornacHo HacTosALIEMY H300PETEHUI0 B YACTHOCTH IPEAJIOKEHbI OJHOIETIOYEUHbIE
(¢parmenTsl BapuabenbHbIX A0MeHOB («scFvy») antuten k PD-1 cormacHo Hacrosemy
M300peTeHNI0 W MYJbTHCIEIM(UUHBIE CBA3BIBAIOIIME  MOJIEKYJIB, COAEpIKAIlhe  HX.
OpnHouenoueuHbple  (parMeHTbl BapHAOENbHBIX JOMEHOB IOJNYYalOT IyTeM COETUHEHUs
BapualeNbHBIX JAOMEHOB JIETKOH LENMU W/WIN TSDKEJIOH LEenHu C HCIOJNb30BAHUEM KOPOTKOTO
coepuusitouiero mnentupa. B pabore Bird er al. (1988) («Single-Chain Antigen-Binding
Proteinsy», Science 242:423-426) onucaH npuMep COSTUHSIIOIUX MENTHAOB, KOTOPbIE 00Pa3yOT
CBSI3b JJIMHON NPUONM3UTENbHO 3,5 HM MeEXIy KapOOKCH-KOHIIOM OJHOTO BapuadebHOTO
JOMEHa ¥ AaMHUHO-KOHLIOM JPYroro Bapwa0enbHOro JoMeHa. bbutn  paspaboraHel U
UCTIONIb30BAHbI JIMHKEPBI, UMeroLe napyrue nocienosatensHoctu (Bird ef al. (1988) «Single-
Chain Antigen-Binding Proteinsy», Science 242:423-426). B cBow oyepenb, JUHKEPbI MOTYT
ObITb MOAU(PUIMPOBAHBI JUII TPHUIAHUS WM JOMOJHHUTEIbHBIX (DYHKIMHA, TaKUX Kak
NPUKPETUIEHHe JIEKAPCTBEHHBIX TPENapaToB WIM NPUKPEIUICHHE K TBEPABIM TTOAJIOMKKAM.
OnHouernouevHble BAPUAHTBI MOTYT OBITh TOJYYE€HbI PEKOMOMHAHTHBIMH WM CHUHTETUYECKUMHU
cnocobamu. Jlns monydeHuss SCFv ¢ MOMOLIBIO CHHTETHUECKHUX CIIOCOOOB MOXET OBITh
UCTIONIb30BAH aBTOMATH3HPOBAHHBIA cuHTe3arop. Jns monydenus scFv ¢ momomisio
PEKOMOHMHAHTHBIX CIOCOOOB MOAXOAALIAs TUIA3MHUIA, COAEpIKallasi MOJTUHYKICOTH, KOTOPBIHA
konupyer scFv, Moxker ObITb BBeI€HA B TOAXOMAIIYIO KIJIETKY-XO3sMHA, HampuMep,
SYKAPUOTHUYECKYIO KIJIETKY, TaKyl0 Kak KJIETKH MAPOXOKEeH, PpacCTeHUH, HACEKOMBIX WM
MJIEKOTTUTAOLINX, WM TMPOKAPHOTHUYECKYIO KIETKy, Takyto kak E. coli. Ilonmnyxmneorums,
KOTOpbIE KOIUPYIOT MPEACTaBISIIOIINE HHTepec ScFv, MOryr ObITh TONYYEHBI C TOMOIIBIO
CTAHJAPTHBIX MAHUMYJSILUNA, TAKUX KaK JIMTUPOBAaHUE NONUHYKJIEOTUAOB. IlonydeHHsiii scFv
MOYET OBITh BBIICJIEH C MCIIOJb30BAHHEM CTAaHIAPTHBIX CIIOCOOOB OYHCTKU O€JIKa, N3BECTHBIX B

NAaHHOU 00JIACTU TEXHUKU.
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[0057] B obnacTe HacTosIIEro N300pETEHHs B YaCTHOCTH TAK)KE BKIIFOUEHBI T'YMaHH3UPOBAHHBIC
BapuaHThl aHTUTeNn K PD-1 cormacHo HacrosimeMmy HW300pEeTeHHI0 U MOJUCTICHU(PUIHBIE
CBAI3bIBAIOLIME MOJIEKYJIbI, COAEp Kalue UX. TepMUH «T'YMaHU3UPOBAHHOE» AHTUTEJIO OTHOCUTCS
K XUMEPHOH MOJIEKyJe, OOBIYHO IMOJYYEHHOH C HMCIOJNb30BAaHHNEM PEKOMOWHAHTHBIX METOIUK,
cofiepKalllell aHTUTeHCBSA3BIBAIOIINN CAaHT WMMYyHOMNIOOYJMHA W3 BHIOB, OTJIMYHBIX OT
YeJIOBEKA, M OCTAJIbHYI0O MMMYHOIJIOOYJIMHOBYIO CTPYKTYPY MOJIEKYJIBL, KOTOpas OCHOBAaHA Ha
CTPYKTYpe W/WIU TMOCJIEAOBATeIbHOCTH HMMMYHOTJIOOyJMHA deloBeka. AHtuTena k PD-1
YeJIOBEKAa COIJIACHO HACTOSINEMY H300pPETeHHIO BKJIOYAIOT TI'YMAHU3HPOBAHHBIC, XHUMEpHBIE
BapUaHTBl 1 BapHAHTHI, copepkaline pparMeHTsl anTuTen codbaupnx, antuten MAT k PD-1 1,
MAT 2 k PD-1, MAT 3 x PD-1, MAT 4 k PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 x PD-
I, MAT 8 k PD-1, MAT 9 x 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 unmu MAT 15 x PD-1. IlonunykneorunHas mocjaefoBaTelIbHOCTD
BapualeNbHBIX TOMEHOB YKa3aHHBIX AHTHTEJ MOXKET ObITh HCIOJb30BaHA Ul E€HETHYECKOM
MaHUMYJISALUK, YTOOBI MOJYYUTh YKa3aHHbIE MPOU3BOAHbIE W YIy4IHTh ahPUHHOCTD HIIH
ApYrHe XapaKTepPUCTHKU YKa3aHHbIX aHTHTes . OOmuil NPUHLUI TI'yMaHU3alMHU aHTUTENa
BKJIFOUAET COXPAHEHHE OCHOBHOMW MOCJIEAOBATEIbHOCTU aHTUI€HCBSA3BIBAIOLIEH 4aCTU aHTUTENA
C 3aMEHOH OCTaBIIEWCs 4YacTU AaHTUTeJa M3 BHAA, OTJIMYHOTO OT  4YeJIOBEKa,
NIOCJIeIOBATEIbHOCTSAMH aHTUTEN 4esoBeka. CyLIeCTBYIOT 4eThipe OOLIMX dTama I'yMaHH3aluu
MOHOKJIOHAJILHOTO aHTUTeNA. Y Ka3aHHbIE 3Tallbl BKIOUAKOT: (1) onpeneneHne HyKJICOTUIHON U
NpeACcKa3aHHOH aMHUHOKHCIOTHOW TOCJIENOBATENIBHOCTH HCXONHBIX BapuaOeIbHBIX JOMEHOB
JIETKUX U TSDKEJIBIX Lenel aHTuTena, (2) Au3aiiH r'yMaHHM3UPOBAHHOTO AHTHUTENA MJIM aHTHTEJA,
comep:kamiero (pparMeHThl aHTHTEN COOAYbHMX, T.€. TMPUHUMAETCS PEUIeHHe O TOM, KaKoH
KapKacHbI Y4acTOK aHTHTeNa OyneT HCHOJb30BaH BO BpeMsl MpOIecca T'YMaHU3ALUH N
BKJIFOUEHUS1 (pparMeHTOB aHTHTEN codaubux, (3) QaxTHueckue MeTONOJOTHH/METOIUKI
TyMaHU3aLMd WU BKJIOYEHUs (PparMeHTOB aHTuUTeN cobaubnx, U (4) TpaHCHEKUHIO U
SKCTIPECCHI0 TyMaHu3upoBaHHOTrO aHtutena. Cwm., Hampumep, mateHTbl CIIIA NeNe4816567;
5807715; 5866692; u 6331415.

[0058] AHTUTEHCBSI3BIBAIOIIMI CAaHT MOXKET COAepKaTh TMOJHBIA BapHaOeNbHBIA JIOMEH,
rUOPUAN30BAHHBIN ¢ KOHCTAHTHBIM JJOMEHOM, WJIM TOJIbKO runepsapuadenbubie yuactku (CDR)
YKa3aHHOTO BapHa0eNbHOrO OMEHA, TMPUBUTBHIE HA COOTBETCTBYIOLIME KAapPKACHBIE YYACTKH.
AHTHIeHCBSI3bIBAIOLINE CAHTBI MOTYT OBITh JUKOTO THIA WJIM MOTYT OBITh MOAH(DHIHUPOBAHBI
OIHON miu OoJyiee 3aMEHaMH aMUHOKHCIIOT. DTO MCKJIFOYaeT KOHCTAHTHYIO 00JIaCTh B Ka4eCTBE
UMMYHOT€Ha Yy 4YeJOBeKa, OJIHAKO COXpPaHseTCs BO3MOXHOCTD HMMMyHHOIO OTBeTa Ha
qy)xeponHblii BapuabenpHblii nomeH (LoBuglio, AF. ef al. (1989) «Mouse/Human Chimeric
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86:4220-4224). Jlpyroli mOIXOI COCPEAOTOYEH HE TOJNBKO Ha O0eCreYeHMH KOHCTaHTHBIX
o0yacTeil 4eNIOBEYECKOTr0 MPOHMCXOXIAEHUS, HO U Ha MOAM(HKAIMU BapHaOeNbHBIX JTOMEHOB,
9TOObl KaK MOJKHO Oojiee TOYHO H3MEHUTh HX Ha 4eJoBedeckyr ¢(opmy. HM3BecTHO, uTO
BaprabenbHbIE TOMEHBI TSDKEJBIX U JIETKUX LIeNeil ComepIkaT TPU TUIepBapHa0eNbHbIX yUacTKa
(CDR), xoTOpBIE U3MEHSIOTCSI B 3aBUCUMOCTH OT PACCMATPUBAEMBIX AHTHI'€HOB U OIPEIENSIOT
CIOCOOHOCTh K CBSI3BIBAHMIO, (PIAHKHPOBAHHBIX YETBHIPbMs KapkacHbIMU y4acTkamu (FR),
KOTOpbIE SIBIIIIOTCS OTHOCHUTENPHO KOHCEPBAaTHBHBIMH y JAHHOTO BHAAa M KOTOPbIE
NPEeANnoNOKUTeNbHO obecnieunBaroT kapkac g CDR. ITlpu momyueHwm aHTHTEN U3 BUIA,
OTJIMYHOTO OT YEeJIOBEKa, M0 OTHOLIEHUIO K ONPENEJICHHOMY aHTUT€HY, BapHaOeNbHbIe JOMEHbI
MOT'yT OBITh «IpeoOpa3oBaHby WIN «TYMaHU3UpOBaHb myTeMm npuBuBku CDR, momydeHHbIX
U3 aHTUTEJ U3 BUAOB, OTJIMYHBIX OT 4ejoBeka, Ha FR, mpucyTcTByromue B aHTUTENIE Y€IOBEKa,
noanexameM mMoauduxanuu. IIpuMeHeHHe yHNOMSHYTOro HOAXOAA K Pa3JIMYHbIM aHTUTENaM
obuto onmcaHo B Sato, K. ef al. (1993) Cancer Res 53:851-856. Riechmann, L. ef al. (1988)
«Reshaping Human Antibodies for Therapy», Nature 332:323-327; Verhoeyen, M. et al. (1988)
«Reshaping Human Antibodies: Grafting An Antilysozyme Activity», Science 239:1534-1536;
Kettleborough, C. A. 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. et al. (1991) «Construction Of Reshaped Human Antibodies
With HIV-Neutralizing Activity», Human Antibodies Hybridoma 2:124-134; Gorman, S. D. ef al.
(1991) «Reshaping A Therapeutic CD4 Antibody», Proc. Natl. Acad. Sci. (U.S.A.) 88:4181-
4185; Tempest, P.R. et al. (1991) «Reshaping A Human Monoclonal Antibody To Inhibit Human
Respiratory Syncytial Virus Infection in vivoy, Bio/Technology 9:266-271; Co, M. S. et al.
(1991) «Humanized Antibodies For Antiviral Therapy», Proc. Natl. Acad. Sci. (U.S.A.) 88:2869-
2873, Carter, P. et al. (1992) «Humanization Of An Anti-p185her2 Antibody For Human Cancer
Therapy», Proc. Natl. Acad. Sci. (U.S.A.) 89:4285-4289; u Co, M.S. et al. (1992) «Chimeric
And Humanized Antibodies With Specificity For The CD33 Antigen», J. Immunol. 148:1149-
1154, CorjnacHO HEKOTOPbIM  BapHaHTAaM  peajM3alid  HACTOSINEro  W300peTeHHs
T'YMaHU3UPOBAHHBIE AaHTUTENAa COXPAHAT Bce mnocienosarenbHoctd CDR - (Hampumep,
I'YMaHU3HPOBAHHOE MBIIINHOE AHTHTEJO, KOTOpoe comepkuT Bce mecTb CDR H3 MBIIIMHBIX
aatuten). CormacHO  IpPyrMM — BapuUaHTAM  pealM3aldd  HACTOSIIEro  M300peTeHus
I'yYMaHW3UPOBaHHBIE aHTUTENA comepkar onuH win Oonee CDR (onuH, nBa, TpH, 4eThIpe, MATh
WIH IIECTh), TOCIEAOBATEIbHOCTH KOTOPBIX OTJIMYAIOTCS B CPABHEHUU C UCXOAHBIM aHTHTEJIOM.

[0059] b1 ommcaH  psAO  MOJIEKYJ  «TYMaHH3UPOBAHHBIX»  AHTUTEN,  COAEPIKALINX
AHTUTCHCBS3BIBAIOIINN CANT, MOJNYYEHHbIH W3 HMMMYHOIJIOOYJIMHA W3 BHIA, OTJIUYHOTO OT

YeJIOBEKa, BKJIIOYAs XUMEpHBbIE aHTUTENa, COAepIKalue BapHaOeNbHBbI JOMEH TPbI3yHA WIN
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MoAu(UIMPOBaHHBIA  BapuabenbHBIH  JAOMEH  TPbI3yHa, W  CBA3aHHbIE C  HHUMH
runepsapuadenbubie yaactku (CDR), ruOpuan3oBaHHbIE ¢ KOHCTAHTHBIMH JOMEHAMHU YEJIOBEKA
(cm., Hampumep, Winter ef al. (1991) «Man-made Antibodiesy», Nature 349:293-299; Lobuglio ef
al. (1989) «Mouse/Human Chimeric Monoclonal Antibody In Man: Kinetics And Immune
Response», Proc. Natl. Acad. Sci. (US.A)) 86:4220-4224 (1989), Shaw er al (1987)
«Characterization Of A Mouse/Human Chimeric Monoclonal Antibody (17-14) To A Colon
Cancer Tumor-Associated Antigen», J. Immunol. 138:4534-4538, u Brown ef al. (1987)
«Tumor-Specific Genetically Engineered Murine/Human Chimeric Monoclonal Antibodyy,
Cancer Res. 47:3577-3583). B ngpyrux ccbuikax omucabl CDR rpbI3yHOB, HpUBUTBIE B
NOAJEPKUBAIOIIMK  KapkacHbIi  yudactok denoseka (FR), mepen rubpumuszammeint ¢
COOTBETCTBYIOLIMMH KOHCTAHTHBIMU JIOMEHAMH 4eJioBeka (CM., Harpumep, Riechmann, L. ez al.
(1988) «Reshaping Human Antibodies for Therapy», Nature 332:323-327; Verhoeyen, M. ef al.
(1988) «Reshaping Human Antibodies: Grafiing 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 apyroii cceuike onmucanbl CDR
IPBI3YHOB, MOJ/IEPKUBAEMbIE KAPKACHBIMU y4YacCTKAMH TIPBI3YHOB TIOCNE PEKOMOMHALIIH
NOBEPXHOCTHBIX OCTaTKOB. CM., Hampumep, myOnukaLuio eBpomelckoro marenta Ne519596.
VKa3aHHbIE  «TYMaHM3HPOBAaHHbIE»  MOJEKYJbl  TpEeIHAa3HAYEeHbl JUII  MHHUMH3ALUH
HE’KEJIATEIbHOTO MMMYHOJIOTHUECKOTO OTBETA HA MOJIEKYJIbI AaHTHTE] TPbBYHOB K Oeikam
YeJOBEeKa, YTO OrPAHUYHMBAET MPOJOUKUTENBHOCTE M 3(PPEKTHBHOCTh TEPareBTHYECKOTO
NPUMEHEHUsI YKa3aHHBIX (PPArMEHTOB y PELUIHUEHTOB-IFoAeH. [Ipyrue crnocoObl ryMaHM3aluu
AHTUTEJ, KOTOPBIE TAKXKe MOTYT OBbITh HCIIOJIb30BaHbI, pacKpeIThl B Daugherty ef al. (1991)
«Polymerase Chain Reaction Facilitates The Cloning, CDR-Grafting, And Rapid Fxpression Of
A Murine Monoclonal Antibody Directed Against The CDI18 Component Of Leukocyte
Integrinsy, Nucl. Acids Res. 19:2471-2476, u B marentax CIIIA NeNe6180377; 6054297,
5997867, u 5866692.
I Peuentopsi Fey (FcyR)
[0060] Homenbt CH2 u CH3 aByx TsKeJbIX IeTell B3aUMOIEUCTBYIOT ¢ 0Opa3oBaHueM 00JIacTH
Fc, xoropas mpencraensier coOOH JOMEH, pacro3HaBaeMblil KJIETOYHBIMHU perentopamu Fc,
BKJIFOYAasi, HO HE OrpaHuumBasich umy, penentopsl Fc-ramma (FcyR). B Hacrosmeit 3asBke
TepMuH «obnacte Fcy mcronmesyercs anst onpenenenust C-KOHIEBOH OOJNACTH TSKEJOW LEMH
IgG. AmunokucnortHas nocnenosarenpbHocTh qomeHa CH2-CH3 mpumepnoro IgG1l uenoseka
npencTaBsieT cOOOH MocIenoBaTeIbHOCTh, puBeneHHy Hiske (SEQ ID NO: 1):

231 240 250 260 270 280

APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD

29



290 300 310 320 330
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QODWLNGKEYK CKVSNKALPA

340 350 360 370 380
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDIAVE

390 400 410 420 430
WESNGOQPENN YKTTPPVLDS DGSEFLYSKL TVDKSRWQOG NVESCSVMHE

440 447
ALHNHYTQKS LSLSPGX
NPOHYMEPOBAaHHYIO0 C Hcnonb3oBaHueM uHaekca EC, kak usnoxeno B pabore Kalar, rme X
npexncTassier coooit nmusuH (K) uim oTCyTCTBYeT.
[0061] AMunokucioTHas nocienoBaTenbHOCTh noMeHa CH2-CH3 nmpumepnoro IgG2 yenoseka

npezacTaBysieT coOOM MOCIen0BaTeNbHOCTD, MpuBeneHHy 0 Hike (SEQ ID NO: 2):

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

290 300 310 320 330
GVEVHNAKTK PREEQEFNSTE RVVSVLTVVH QDWLNGKEYK CKVSNKGLPA

340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDISVE

390 400 410 420 430
WESNGQPENN YKTTPPMLDS DGSFEFFLYSKL TVDKSRWQOG NVESCSVMHE

440 447
ATLHNHYTQKS LSLSPGX
NPOHYMEPOBAaHHYIO C Hcnosib3oBaHueM uHAekca EC, kak usnoxkeHo B pabore Kabar, rme X
npencTassier coooit musuH (K) uim oTCyTCTBYeT.
[0062] AmMuHokucnOTHas nocnenoBarenbHOcTh foMeHa CH2-CH3 mpumepnoro 1gG3 denoseka

npencTaBsieT cOOOH MocIenoBaTeIbHOCTh, puBeneHHy Hiske (SEQ ID NO: 3):

231 240 250 260 270 280
APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVQFKWYVD

290 300 310 320 330
GVEVHNAKTK PREEQYNSTE RVVSVLTVLH QODWLNGKEYK CKVSNKALPA
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340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDIAVE

390 400 410 420 430
WESSGOPENN YNTTPPMLDS DGSEFLYSKL TVDKSRWQOOG NIFSCSVMHE

440 447
ALHNRFTQKS LSLSPGX
NPOHYMEPOBAaHHYIO ¢ Hcnonb3oBaHueM uHAekca EC, kak usnoxeno B pabore Kabar, rme X
npencrasisier coooit musnH (K) uim oTCyTCTBYeT.
[0063] AMuHOKHCIOTHas nocnenoBarenbHocTh foMeHa CH2-CH3 mpumepnoro 1gG4 uenoseka

npencTaBisieT COOOH MOCIenoBaTeNIbHOCTh, puBeneHHyo Hivke (SEQ ID NO: 4):

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 GEFYPSDIAVE

390 400 410 420 430
WESNGQPENN YKTTPPVLDS DGSEFFLYSRL TVDKSRWQEG NVESCSVMHE

440 447

ATLHNHYTQKS LSLSLGX

NPOHYMEPOBAaHHYI C Hcnoynb3oBaHueM uHAekca EC, kak usnoxeHo B pabore Kabar, rme X
npencTassier codoit musuH (K) uim oTCyTCTBYeT.

[0064] B HacTosieM OMMCAHUHM HyMepalusi OCTATKOB B KOHCTAHTHOH OOJACTH TSDKEJIOH Lienu
IgG cootBercTByer nunaekcy EC, kak m3noxkeno B padore Kabat ef al., Sequences of Proteins of
Immunological Interest, S Ed. Public Health Service, NH1, MD (1991) («Ka6at»), MONHOCTHIO
BKJIFOUEHHOW B HACTOSIILYIO 3asBKy MOCpeAcTBOM ccbulki. TepmuH «uHaekc EC, kak u3noxeHo
B pabore Kabar» oTHocuTCs Kk Hymepanwu B coorBercTBuu ¢ cuctemon EC antmrena IgGl
YeJOoBeKa. AMHHOKHCIOTBI W3 BapHaOeNbHBIX IOMEHOB 3PENbIX TSDKENBbIX W JIETKUX Lerel
UMMYHOTJIOOYJIMHOB OOO3HAY€HBbl B COOTBETCTBUU C TOJOKEHHEM aMHHOKHCIOTHI B Ienu. B
padore Kabat ef al. omnucaHpl MHOTOYHCIEHHBIE AMHHOKHCIIOTHBIE MOCIEAOBATEIbHOCTH IS

AHTUTEII, I/II[eHTI/I(bI/ILII/IpOBaHa AMUHOKHCJIIOTHAsA KOHCCHCyCHass TMOCJIICAOBATCIIBHOCTL JIA
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KQKIOW TMOATPYNIBl W KaKAOW AaMHHOKHCIOTE TIPUCBOGH Homep ocrtarka, u CDR
uneHTUQULIMPOBAHBI, Kak onpeneneHo B padore Kabat ef al. (cnenyer monumars, uto CDRyl,
onpeneneHHbeii B padore Chothia, C. & Lesk, A. M. ((1987) «Canonical structures for the
hypervariable regions of immunoglobulins»,. J. Mol. Biol. 196:901-917), HaunHaeTcsi Ha TATH
ocratkoB panee). Cxema Hymepaumun KabGar moxker ObITh paclIMpeHa Ha aHTUTENA, He
BKJIFOUEHHBIE B €r0 COOPHHUK, IyT€M COMOCTABIEHHUs PACCMAaTPUBAEMOIO aHTHUTENA C OAHOH U3
KOHCEHCYCHBIX mocienoBareipbHocTed B KabaT mo OTHOmIEHMIO K KOHCEPBATHBHBIM
AMMHOKHUCIJIOTaM. DTOT Crocod MPHCBOEHHUS HOMEPOB OCTATKOB CTaJl CTAHAAPTHBIM B JTAHHOMN
00JIaCTH TEXHUKH M TO3BOJIAET JIETKO HACHTH(PHUIMPOBATE AMHUHOKUCIOTHI B SKBHBAJEHTHBIX
NOJIOXKEHUSIX B Pa3HBIX aHTUTENAX, BKIIOYAs XMMEPHbIE WIH T'YMaHU3UPOBAHHBIE BAaPUAHTHI.
Hanpumep, aMuHOKHCIOTA B MNONOXEHUU S50 JIErKOW LENU aHTUTENa YEeJIOBEKa 3aHUMAET
NOJIOKEHNE, SKBUBAJIEHTHOE TAKOBOMY JUJIsI aMHHOKHUCIIOTHI B MOJOXeHWHU S50 Jerkoi wuemnu
MBIIIMHOTO aHTHUTEJIA.

[0065] ITonumopdu3mbl HAOMIOAATH B psiie PA3IMYHBIX MOJOKEHHH B KOHCTAHTHBIX O0JACTSIX
anTurena (Hanpumep, B nonoxenusix CHI1, Bkiroyasi, HO HE OrpaHMYHMBASCH UMM, MOJOKEHUSI
192, 193 u 214, B nonoxenusx Fc, BkiIoYasi, HO He OrpaHUYMBASCHh UMHU, NOokeHust 270, 272,
312, 315, 356 u 358, B coorBercTBUM ¢ cucTtemoin Hymepaimu EC, msnoxxenHoi B Kabar), u,
COOTBETCTBEHHO, MOTYT CYINECTBOBaTh HEOONbIINE pasaudus MEXIy IPeACTaBIeHHOM
NOCJIEIOBATEILHOCTBIO M MOCIENOBATEIbHOCTSIMH, U3BECTHBIMU U3 MPEIIIECTBYIOLIETO YPOBHS
TEXHUKUA. XOPOLIO H3BECTHBI MOJUMOpPQHBIE (GOPMBI HMMYHOIJIOOYJIMHOB uejoBeKa. B
HacTositnee Bpems: uzBecTHO 18 GM-amnorunos: Glm (1, 2, 3, 17) wiu Glm (a, x, f, z), G2m
(23) wm G2m (n), G3m (5, 6, 10, 11, 13, 14, 15, 16, 21, 24, 26, 27, 28) wau G3m (b1, c3, b3, b0,
b3, b4, s, 1, gl, ¢5, u, v, g5) (Lefranc, ef al., «The Human IgG Subclasses: Molecular Analysis Of
Structure, Function And Regulation». Pergamon, Oxford, pp. 43-78 (1990); Lefranc, G. ef al.,
1979, Hum. Genet.: 50

2

199-211). CornacHO HacTosIEMy H300PETEHUI0 KOHKPETHO
NPEAYCMOTPEHO, YTO aHTUTENIA COTJIACHO HACTOSALIEMY M300PETEHHI0 MOTYT BKJIFOYAThH JIFOOOH
JJIOTHUI, W30JUIOTHIT WM TAIUIOTHII JIOOOT0 IeHa HMMYHOMNIOOYJIMHA M HE OrpaHHYeHbI
AJIOTUIIOM, HW30JUIOTHIIOM HJIM TaIUIOTUIIOM  IOCNIENOBATEIbHOCTEH, OOECNeueHHbIX B
HacTosileM JoKymeHTe. IIoMuMO 3TOro B HEKOTOpBIX cHcTeMax i3kcrpeccuu (C-KOHLEBOH
OCTaTOK aMUHOKHCJIOTHI (BBIIENIEHHBIH KUpHBIM mpugpTom) nomera CH3 moxer ObiTh yaalieH
nocie Tpanciusiunu. CoorBeTcTBeHHO, C-KOHIEBOH octatok noMeHa CH3 mpencrasnsier coboi
HEOOs3aTeIbHbI  OCTATOK AaMHHOKHCIOTHI B PD-1-CBSI3BIBAaIOIIMX MOJIEKYJiaX COTJIACHO
HacToseMy n300peTeHno. B obnacts HacTosimero n300peTeHnst KOHKPETHO BKIOUeHbl PD-1-

CBSI3bIBAIOIME MOJIEKYJbl, JumeHHble C-koHueBoro ocratka nomeHa CH3. B oOnacte
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HACTOSIILIETO M300pPETeHUs] TaKKe KOHKPETHO BKIFOYEHbI KOHCTPYKUMH, conepxkamue C-
KOHLIEBOH OCTaTOK u3uHa nomeHa CH3.

[0066] AkTHBHpYIOLIHE ¥ MHTHOMPYIOIINE CHUTHAJBI MEPENAOTCS] TMOCPEACTBOM JIMTHPOBAHHS
oomactn Fc ¢ xuerouneim peunentopoM Fc-ramma (FcyR). CnocoOHOCTh  yKa3aHHOTO
JUTUPOBAHUS OCYLIECTBISITH AMAMETPAJIBHO IPOTHBOIOJOXKHBIE (YHKIHH OOYCIIOBJIEHA
CTPYKTYPHBIMHU Pa3IMuUUsAMU Mexay pasnuudbiMu  FcyR. JlBa pasnuuHbIX [AOMEHa B
LIUTOIJIA3MAaTUUECKUX CUTHAJbHBIX IOMEHAX pPELeNTOopa, Ha3blBAEMbIX MMMYHOPELENTOPHBIMU
TUPO3UHOBBIMH akTHBHpYOUUMH MoTuBaMu (ITAM) u UMMyHOpELENTOPHBIMU THPO3UHOBBIMH
uHrnoupyromumu Motusamu (ITIM), ABNSIOTCS MPUYMHON pa3iudHbIX OTBETOB. [IpuBredeHne
Pa3MUYHBIX LUTOIUIA3MATHUECKUX (PEPMEHTOB K 3THM CTPYKTypam OOYCJIaBIUBAET PE3yJbTaT
onocpeayembix FcyR knerounsix oreeroB. ITAM-copepikaiue komruiekebl FCyR BrimodaroT
FcyRI, FcyRIIA, FcyRIIIA, Ttorma xak ITIM-conmep:kalue KOMIUIEKCHI BKJIFOUAKOT TOJBKO
FcyRIIB. Hetitpogunsr uenoseka skcrnpeccupytor reH FcyRITA. Knacrepusamms FcyRITA
HOCPEACTBOM HMMYHHBIX KOMIUIEKCOB MJIM CHEUU()UYHON CIIMBKH AHTUTEN CIYXKHUT JUIS
arperaunu ITAM BmecTe ¢ peLenTop-acCOLMMPOBAHHBIMUA KHHA3aMHU, KOTOPbIE CIIOCOOCTBYIOT
dochopumuposanuto [ITAM. @ochopunuposanne ITAM Ciy>KUT MECTOM CTBIKOBKH 1t Syk-
KHHA3bl, aKTHUBALMS KOTOPOH NMPUBOIUT K aKTHBALMM MOCIEAYIOIHMX CyOCTpaToB (Hampumep,
PI:K). Kneto4ynast akTuBarysi MpUBOAMT K BBICBOOOKACHUIO MPOBOCMAIUTEBHBIX MEIHATOPOB.
I'en FcyRIIB skcnpeccupyercst B B-numdonunrax; BHeknerounblii nomeH FcyRIIB Ha 96%
unentudeH FcyRIIA u cBsisbiBaetcs ¢ komruiekcamu IgG aHanorumunbiM obpasom. [IpucyTcTBue
ITIM B nuromnasmatudeckom nomeHe FcyRIIB onpenesnsier naHHbIN WHIHMOUPYIOIINI MOIKIACC
FcyR. HenaBHo Obuia ycTaHOBIEHAa MOJEKYJSIpHAS OCHOBAa Takoro WHruOupomanus. Ilpu
COBMEeCTHOM JmrupoBanuun ¢ axtusupyromum FcyR ITIM B  FeyRIIB  cranosurcs
¢bochopumpoBanHbIM U ipuTsruBaet foMeH SH2 nrosutonnomudocdar-5'-pocdaraser (SHIP),
KOTOpPBIA ruapoiam3yeT (POCPOUHO3UTHBIE MECCHHIKEPBI, KOTOPBIE BBICBOOOKAAOTCS B
pesyJbpTaTe akTUBAaLMU THUPO3UMHKMHA3bL, omnocpenyemoit ITAM-comepxkamum FcyR, uro
BIIOCNENCTBUM BefeT K MPeNOTBPAIIEHUIO TIPUTOKa BHYTpuUkjieTouHoro Ca**. CoOTBETCTBEHHO,
cmuBka FcyRIIB ocnabmnsier akTHBHPYIOIIMI OTBET Ha JurupoBaHue FcyR um uHrubmpyer
KJIETOYHYI0 BOCOpUMMYHMBOCTb. Kak cnencTtsue, mnpenoTspalaercs akThBalus B-kierok,
nponudeparus B-KJI€TOK U CeKperusi aHTUTEI.

1T bucneuuduyeckpie aHTUTENA, NOAUCTIe M (PUYIHBIE AHMATEIA U AUATEA DART®
[0067] CriocoOHOCTh aHTUTENA CBSI3BIBATHCS C SMUTONOM AHTHIE€HA 3aBHCHUT OT MPUCYTCTBUS H
aMHUHOKHCJIOTHOM nocnenoBaTenbHOCTH AoMeHoB VL u VH anTurtena. Bzaumoaeicreue nerkomn
LN aHTUTeNa U TSDKEJION LieTy aHTUTeNa, U, B YaCTHOCTH, B3aUMOAecTBHe UX 1oMeHOB VL u

VH o0pa3yer onuH U3 ABYX CAalTOB CBS3bIBAHUS SMUTOINOB MPUPOAHOro aHTHTENa. [IpuponHeie
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aHTUTENa CIIOCOOHBI CBS3BIBATBCA TOJBKO C OJHHUM BHIOM SMUTONOB (T. €., OHHU
MOHOCTIELIU(pIYHBI), HECMOTPSI HA TO, YTO OHU MOTYT CBSI3BIBATHCSI C HECKOJBKHMH KOIHSMHU
YKa3aHHOTO BU/IA 3MUTONA (T. €. IPOSIBIISIIOT OMBAJIEHTHOCTD MJIA TIOJIMBAJICHTHOCTD ).

[0068] Cesi3pIBarolie JOMEHBI COIJIACHO HACTOSIIEMY HW300PETEHHIO  CBSI3BIBAIOTCS  C
SMUTONAMH «UMMYHOCTIELM(pUIHbIM» 00pa3oM. B HacTosel 3asBke aHTUTENO, AUATEIO WIIH
Apyrasi CBSA3bIBAIOIIAS STIUTON MOJIEKYJIa, KaK MOJararT, KAMMYHOCTIELIM(PHIHOY» CBSI3bIBAETCS C
00J1aCTBIO PYroil MOJICKYJIBI (T.€., SIMHUTONOM), €ClId OHAa PearupyeT WIH CBS3BIBACTCS dalle,
ObicTpee, ¢ Oouspluel MPOAOIDKUTENBPHOCTBIO W/MIH ¢ Oonbiiedl ad(UHHOCTBIO C JAaHHBIM
SMUTONOM IO CPAaBHEHUIO C JAPYrUMH s3nuTonaMu. Hampumep, aHTUTENo, KOTOpOE
UMMYHOCHIELIM(PUIHO CBSA3BIBAETCS C BUPYCHBIM S3IIUTOINOM, IPENCTABISET COOOW aHTHUTEJIO,
KOTOpPOE CBSI3bIBAETCS C JAHHBIM BHPYCHBIM 3ITUTONOM ¢ OoJbineii ap(puHHOCTBIO, aBUIHOCTBIO,
Oonee nerko w/uaum ¢ OoJbIIeH  NPONOJDKUTENBHOCTBIO, II0 CPaBHEHHUIO C  €ro
UMMYHOCIIE[IM()UYHBIM CBSI3bIBAHHEM C IPYTMMH BHPYCHBIMU 3TIMTONAMH WM HEBHPYCHBIMH
snuronamu. Takke cienyer NOHUMAaTh, MPOYUTAB 3TO OINpPENEIeHUE, YTO, HAIPUMED, aHTUTEINO
(um parMeHT WM STHUTOI), KOTOPOEe MMMYHOCTIEIIM(UYHO CBSI3bIBAETCS C MEPBON MHIICHBIO,
MOXKET, HO HeoOs3aTeNIbHO, CHEeUH(pUYHO WM TPEANOYTUTENIbHO CBSI3BIBATbCS CO BTOPOH
muiieHbr0. COOTBETCTBEHHO, «MMMYyHHOCHELH(UIHOE CBSI3bIBaHHE» HEO00s3aTelIbHO Tpedyer
(XOTT M MOXeT BKIOYATh €ro) HCKIIYUTENPHOIO CBsi3blBaHMA. Kak mpaBmiio, HO
HeoOsI3aTeNIbHO, CChUIKA Ha CBSI3bIBAHHME O3HA4YaeT «creuupuyHoe» cBsizbiBaHue. CUUTAETCS, YTO
ZIBE MOJIEKYJIbI CIIOCOOHBI CBSI3bIBATHCS APYT € APYroM «pusuocnenuduuHbiM» 00pa3oM, eciu
TaKO€ CBSI3bIBAHUE MPOSIBIISIET CIIEU(PHYHOCTD, C KOTOPOH PEeLIeNTOPHI CBS3BIBAIOTCS CO CBOMMHU
COOTBETCTBYIOLIMMH JIMTAHIAMHU.

[0069] ®YHKIIMOHANBHOCTD ~ AHTUTEN  MOXKET ObIThb  MOBBIMIEHA MyTEM  MOJYYECHHUS
NOJHCTIE U IUHBIX MOJIEKYJl HA OCHOBE aHTUTEJI, KOTOPBIE MOTYT OAHOBPEMEHHO CBSI3BIBATHCS C
IBYMSI OTAEJIBbHBIMU M Pa3HBIMU aHTHUTE€HaMH (WJIM PA3IMYHBIMU 3MUTONAMHU OJHOTO M TOTO K
AHTUTEeHA) W/WJIH MyTE€M TIOJYYEeHHUSI MOJIEKYJIbl HA OCHOBE aHTUTEJA, MMEIOIEro 0oJiee BHICOKYIO
BAJIEHTHOCTH (T. €. OoJiee BYX CAMTOB CBSI3bIBAHUS) B OTHOLIEHWU OJHOTO M TOTO K€ SIMUTOMNA
W/VJTH QHTUTEHA.

[0070] Anst Toro uToObl oOecrneynTh MOJIEKYJIbI, oOjanaromue OONbITUMEI (yHKIIMOHAIbHBIME
BO3MOKHOCTSIMH, 4Ye€M IPHPOIHBbIE aHTHUTENA, ObUT pa3padoTaH IMHUPOKUH CHEeKTp (opMaToB
pekoMOMHaHTHBIX Oucnenuduueckbix antuten (cm., sHampumep, PCT nyOmukaumun WO
2008/003116, WO 2009/132876, WO 2008/003103, WO 2007/146968, WO 2009/018386, WO
2012/009544, WO 2013/070565), B OONBIIMHCTBE M3 KOTOPBIX HCIIOJNB3VIOT JIMHKEPHBIE
NeNTUAbl, 4YTOOBI TUOPUAN30BATH  JOTIOJHUTENBHBIA  SMUTOICBS3BIBAOLINA  (parMeHT

(mampumep, scFv, VL, VH u T. n.) ¢ wiu B npenenax ueHTpaipbHoi dactu anturena (IgA, IgD,
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IgE, IgG nmm IgM) wiu ruOpUON30BaTh HECKONBKO (PPAarMEHTOB, CBS3BIBAIOIIMX SIHTOI
(marmpumep, nBa ¢parmenra Fab wmmm scFv). B amprepHaTHBHBIX (opMarax HCIONB3YIOT
JMHKEPHbIE MENTHUIBI U THOpUAN3aunn (parMeHTa, CBA3BIBAIOIIErO SnuToN (Hanpumep, scFv,
VL, VH u . 1), ¢ nomeHoMm numepusaimu, TakuM kak nomeH CH2-CH3, wim anbTepHaTUBHBIMU
nomunentugamun (WO 2005/070966, WO 2006/107786A WO 2006/107617A, WO
2007/046893). Kak npaBujo, yIOMSHYTbIE MOAXObI BKIIOYAIOT KOMIIPOMHUCCHBIE BAPUAHTHI U
npuemsiemble Bapuantsl. Harmpumep, B PCT nybnukanusx WO 2013/174873, WO 2011/133886
u WO 2010/136172 packppITO, YTO HCHOJb30BAHHE JMHKEPOB MOXKET BbI3BaTh MPOOJEMBI B
TEPANeBTHUECKUX YCIOBUAX, U OMMCAHO TpUCHEIM(UIHOE aHTHUTENO, B KOTOpoM noMmeHbl CL u
CH1 nepenBuHyTHI € UX COOTBETCTBYIOLINX IPUPOHBIX MOJNIOKEHUH, a Takke AoMeHbl VL u VH
Oobun  nuBepcupuuuposansl (WO 2008/027236, WO 2010/108127), utoOpl mpupgatb UM
CIIOCOOHOCTB CBSI3bIBATHCS OoJjiee YeM C OfHUM aHTHreHoM. COOTBETCTBEHHO, B MOJIEKYJax,
PaCKpBITBIX B YKAa3aHHBIX JOKYMEHTaX, CHELU(PUYHOCTb CBSA3BIBAHUS H3MEHEHAa B IIOJIb3Y
CIOCOOHOCTH CBSI3BIBATHCS C NOMOMHUTENbHBIME BUAaMu aHTureHoB. B PCT nybmkauusx WO
2013/163427 u WO 2013/119903 packpeitel Momudukaumn ngomeHa CH2 s BriroueHus
anayKTa THOpUIHOro OelKa, ComepIKallero CBA3bIBAIOLINN JOMeH. B 1OoKyMeHTe 0TMedeHO, 4To
nomer CH2, BeposTHO, urpaeT JUIIb MUHHMAJbHYIO pOJIb B KaueCTBE IIOCPEIHUKA
s¢pdexropHori pyukuun. B PCT nybnmkaumsx WO 2010/028797, W02010028796 u WO
2010/028795 packpbITbl peKOMOMHAHTHbIE aHTHTENa, obmactu FC KOTOphIX OBUIM 3aMEHEHbI
AonoJHUTENbHbIME AoMeHaMu VL u VH Tak, 4ToOBI MOJYYUTh TPEXBAJIEHTHBIC CBA3BIBAIOIINE
mojekyisl. B PCT nybmukammsasx WO 2003/025018 u WO2003012069  packpbIThl
peKOMOMHAHTHBIE JOUaTesa, OTHENbHBbIE LIENMU KOTOPBIX copepxkar aomeHbl scFv. B PCT
nyOmukanun WO  2013/006544  packpbIThl TOJIMBAJICHTHBIE MOJIEKyJbl Fab, koTopbre
CHHTE3UPYIOT KakK OJHY TOJMIENTHIHY LEeNb M 3aTeéM I[OJABEPraroT MPOTEOJH3y C
o0OpazoBaHHEM TeTepoaUMEPHBIX CTPYKTYp. COOTBETCTBEHHO, B MOJIEKYJaX, PACKPBITHIX B
YKa3aHHBIX JOKYMEHTaX, BCE HWJIM HEKOTOpble (DYHKIIMOHAJIbHbIE BO3MOXKHOCTH BBICTYIATh
nocpenHukamMu 3pdexTopHoit (QYHKIMM U3MEHEHBI B TOJIb3Y CHOCOOHOCTH CBSI3BIBATHCS C
nononHuTebHbIMUA  BuaamMu aHTureHoB. B PCT nybmukammsx 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
pPacKpeITBI  CcHOCOOBI  NOOABIEHHUs]  OTIOJIHUTENBHBIX  CBSA3BIBAIOIIUX  JOMEHOB  WJIH
(YHKLHMOHAIBHBIX TPYMIT K aHTUTENy MJIM YacTH aHTUTeNa (Hampumep, AoOaBlieHHe quarena K
JETKON 1eny aHThTeNa Wiu A00aBleHHe NOMOJHUTENbHBIX HoMeHOB VL m VH k nerkum u
TSDKENBIM LEeTsIM  aHTHTeNa, WM A00aBJiEeHHE TeTepPOJOrHYHOro THOpUAHOro Oenka, WM

CBSI3BIBAHME HECKOJNBbKMX aoMeHOB Fab npyr ¢ npyrom). COOTBETCTBEHHO, B MOJIEKYJIAX,
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PAaCKPBITBIX B YKa3aHHBIX JOKYMEHTaxX, HAaTHBHAs CTPYKTypa aHTUTEN H3MEHEHa B IIOJIb3Y
CIIOCOOHOCTH CBSA3BIBATHCS C OTIOJHUTEIbHBIMHA BUIAMU AHTUT€HOB.

[0071] B nmanHOll 0OnacTy TEXHUKH TaK)Ke YIOMSIHYTa BO3MOXHOCTH IIOJYYCHHS JUATE],
KOTOpbIE OTIMYAIOTCS OT YKA3aHHBIX MPUPOIHBIX AHTUTEN CBOEH CIIOCOOHOCTBIO CBS3BIBATHCS C
IBYMsI WUIH OOJiee Pa3MYHbIMHM BHIAMHU 3IUTOIOB (T.€. MPOSBISIOT OHMCIENU(PUIECKOCTh WU
MOJIUCTICIIM(PUIHOCT B JOMOJIHEHHE K OWBAJIGHTHOW WM TMOJUBaJIeHTHOH Qopme) (cMm.,
Hanpumep, Holliger ef 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 ef al.); Alt et al. (1999) FEBS Lett. 454(1-2):90-94;
Lu, D. et al. (2005) «A Fully Human Recombinant 1gG-Like Bispecific Antibody To Both The
Epidermal Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For
Enhanced Antitumor Activity», J. Biol. Chem. 280(20):19665-19672; WO 02/02781 (Mertens et
al.); Olafsen, T. et al. (2004) «Covalent Disulfide-Linked Anti-CEA Diabody Allows Site-Specific
Conjugation And Radiolabeling For Tumor Targeting Applications», Protein Eng. Des. Sel.
17(1):21-27, Wu, A. et al. (2001) «Multimerization Of A Chimeric Anti-CD20 Single Chain I'v-
Iv Fusion Protein Is Mediated Through Variable Domain Exchange», Protein Engineering
14(2):1025-1033; Asano et al. (2004) «A Diabody For Cancer Immunotherapy And Its
Functional Enhancement By Fusion Of Human Fc Domainy», Abstract 3P-683, J. Biochem.
76(8):992; Takemura, S. et al. (2000) «Construction Of A Diabody (Small Recombinant
Bispecific Antibody) Using A Refolding System», Protein Eng. 13(8):583-588; Baeuerle, P.A. ef
al. (2009) «Bispecific T-Cell Engaging Antibodies For Cancer Therapy», Cancer Res.
69(12):4941-4944).

[0072] [lu3alin muaTen OCHOBAaH Ha TMOJIYYEHUU MPOM3BOAHOTO AHTUTENA, HM3BECTHOTO Kak
OIHOLeNOYeuHbId (parmMeHT BapuadenbHbIX noMeHOB (scFv). ITlogxopsiimue MOJEKyJbl
NOJIYYAKOT MyTEM CBSI3bIBAHUSI BapuaOEIbHBIX JOMEHOB JIETKOW LENMH /WM TSKEJOW LenH C
UCTIONIb30BAHMEM KOPOTKOTro coeamustomero nentuaa. B pabore Bird ef al. (1988) («Single-
Chain Antigen-Binding Proteins», Science 242:423-426) onmucaH mpuMep COEAMHSIOLINX
NENTHUAOB, KOTOPble OOpPa3yIOT MOCTHUK JUIMHOW NPUONU3UTENBHO 3,5 HM Mexay KapOOoKcH-
KOHIIOM OJHOTO BapHabeNIbHOr0 AOMEHa M aMHHO-KOHLIOM JIPYroro BapHaOeNbHOTO JOMEHa.
Bbeutn pa3paboTaHbl U HCIIOIB30BAHbI IMHKEPBI, UIMEIOIIHE APYTrHe rnociuenosatenpHocTy (Bird ef
al. (1988) «Single-Chain Antigen-Binding Proteins», Science 242:423-426). B cBoro ouepens,
JMHKEPBI MOTYT OBITh MOIU(ULIMPOBAHBI I MPUAAHUS UM JOTOJHUTENbHBIX (DYHKIUH, TaKHX
KaK TMPHUKPEIUICHNE JIEKAPCTBEHHBIX IMPENapaToB MM MPUKPEIUICHHE K TBEPABIM IMOJIOKKAM.
OnHouenoueyHble BAPUAHTBI MOTYT OBITh TOJYYE€Hbl PEKOMOMHAHTHBIMHU WM CHUHTETUYECKUMHU

cnocobamu. [linst monmyueHust ScFv CHHTETHYECKMM CIIOCOOOM MOKET OBbITh HCIIONB30BaH
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aBTOMATH3UPOBAHHBIN cuHTe3arop. [l momyueHust scFv pekOMOMHAHTHBIMH CrocoOaMu
NOAXONAIAst TUIA3MHUAA, COAEprKamas MOJMHYKISOTH A, KOTOPBIH KoaupyeT scFv, Moxer ObITh
BBE/ICHA B NOAXOMALIYIO KJIETKY-XO35MHA, HANPHUMEp, 3YKaPUOTUYECKYIO KJIETKY, Hampumep,
KJIETKH JPOACKEH, PAaCTeHWN, HACEKOMBIX WJIM MIIEKOIUTAIOINX, WM MPOKAPUOTHIECKYIO
KJIETKy, Takyio Kak kierka E. coli. TlonmHykieoTnapl, KOTOpble KOAMPYIOT MPEACTaBISIOIINE
uHTepec SCFv, MOryT ObITh MONYyYEHBI C MOMOIIBIO CTAHAAPTHBIX MAHHUMYJSALUH, TaAKUX Kak
JUTUPOBaHNUE TOJMHYKIEOTHOB. ITomydennblii scFv Mo)keT ObITh BBIIENEH C HCIIOJIb30BAHHEM
CTaHIAPTHBIX CIIOCOOOB OYUCTKHU O€JIKa, U3BECTHBIX B JAHHOM 00JIACTH TEXHUKH.

[0073] OGecnieuenne HEMOHOCTIC I (PUIHBIX auaren NPEACTABIIAET 3HAYUTEJIBHOE
NPEUMYIIECTBO 110 CPAaBHEHUIO C AHTHUTEJIAMH, BKJIOYas, HO HE OrPaHUYUBAsICb WMH,
CIOCOOHOCTh KOJIMTUPOBATh U KOJIOKAJIN30BaTh KIETKH, KOTOPBIE SKCIIPECCUPYIOT pa3IUyHbIe
snutonbl. COOTBETCTBEHHO, Oucnenuduueckble nuaTesa HMET I[IUPOKOE IPUMEHEHHE,
BKJIIOYAsl TEPalMI0 M HMMYHOIMArHOCTHKY. bucnenuduyeckocts obecrneunBaer OOMBIIYIO
ruOKocTh B pa3paboTke W MOAM(UKAIMU AWATe] U PA3IMYHBIX BAapUAHTOB NPHMEHEHUS,
obecrieunBasi MOBBIIEHHYIO ABUAHOCTb B OTHOLIEHUH MYJIBTHMEPHBIX AHTUTEHOB, CLIMBAHUE
Pa3NUYHBIX AaHTUME€HOB M HANpPaBJIEHHOE HALIEJMBAHHE HAa KOHKPETHBIE THUIIbI KJIETOK, KOTOPOE
OCHOBAaHO Ha MPHUCYTCTBHM OOOMX AaHTUI'€HOB-MHIIEHeH. BciencrBue cBOeil MOBBIIEHHOM
BAJICHTHOCTH, HHU3KMX CKOpOCTell JAuccouanmy M OBbICTPOrO KJIMPEHCAa W3 CHCTEMBI
KpoBooOparenus (st nuates HeOOJBIIOro pasMepa Okosio wiu MeHee ~50 kJla), MOJEKYJIbI
J¥aTel, U3BECTHbIE B TAHHOW O0JIACTH TEXHUKH, TAK)KE HALLIA 0CO00e MPUMEHEHUEe B 00JIacTu
Busyanusauuu onyxonei (Fitzgerald ef al. (1997) «Improved Tumour Targeting By Disulphide
Stabilized Diabodies Expressed In Pichia pastoris», Protein Eng. 10:1221).

[0074] bucneumdpuveckocTh AMATEN JIerJla B OCHOBY HX MPUMEHEHHs Ui KOJUTHPOBAHHS
PA3MUYHBIX KJIETOK, HAMPUMED, CIIMBKH LIUTOTOKCUYECKUX T-KIIETOK C ONMyXOJIEBBIMH KJIETKAMHU
(Staerz et al. (1985) «Hybrid Antibodies Can Target Sites For Attack By T Cells», Nature
314:628-631, u Holliger ef al. (1996) «Specific Killing Of Lymphoma Cells By Cytotoxic T-Cells
Mediated By A Bispecific Diabody», Protein Eng. 9:299-305; Marvin et al. (2005) «Recombinant
Approaches To 1gG-Like Bispecific Antibodies», Acta Pharmacol. Sin. 26:649-658). B npyrom
BapUaHTe, WIM AONOJHHUTENBbHO, OHcTennu(puIecKble auareia MOTYT OBITh HCIIOJNIBb30BAHBI IS
KOJIMTUPOBAHUST PELENTOPOB HA IMOBEPXHOCTH DPA3JIMYHBIX KJIETOK WJIM HAa ONHOH KIETKe.
KonurunpoBanne pasauyuHBIX KJIETOK W/WIN PELENTOPOB MOXKHO MPHUMEHSTH IUII MOIYJISILTUH
3¢dexTopHbIX (YHKIUN W/WIM Tepenayd CHUTHAJOB C y4acTHeM HMMMYHHBIX —KJIETOK.
IMonucneungpuaHbie MOJIEKYJbI (HampuMep, Oucreruduyeckpie Auarea), CoaepsKallne CaiTh
CBSI3bIBAHUSI SITUTOIOB, MOTYT OBITH HANpaBJIeHbl HA MOBEPXHOCTHYIO IAETEPMHHAHTY JIFOOOH

UMMYHHOH KJIeTKH, Takyto kak B7-H3 (CD276), B7-H4 (VICNI1), BTLA (CD272), CD3, CDS8,
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CD16, CD27, CD32, CD40, CD40L, CD47, CD64, CD70 (CD27L), CD80 (B7-1), CD86 (B7-
2), CD% (KLRD1), CD137 (4-1BB), CD137L (4-1BBL), CD226, CTLA-4 (CD152), ranekTus-
9, GITR, GITRL, HHLA2, ICOS (CD278), ICOSL (CD275), peuentop akTUBAaLUU KJIETOK-
kusepoB (KIR), LAG-3 (CD223), LIGHT (TNFSF14, CD258), I'KI'C knacca I unu I, NKG2a,
NKG2d, 0X40 (CD134), OX40L (CD134L), PD1H, PD-1 (CD279), PD-L1 (B7-H1, CD274),
PD-L2 (B7-CD, CD273), PVR (NECLS, CD155), SIRPa, TCR, TIGIT, TIM-3 (HAVCR2),
wnnu VISTA (PD-1H), xoropble skcnpeccupyroTest Ha T-mumdorurax, TpupoaAHbIX KJIETKax-
kaerkax (NK), aHTUreHnpe3eHTHPYIOIUX KJIETKaX WM APYTMX MOHOHYKJIEAPHBIX KieTKax. B
YaCTHOCTH, CAlTBhI CBSI3bIBAHUS 3MIUTOIOB, HAIIPABJIEHHbIE HA PELIENTOP KIETOYHOH MOBEPXHOCTH
(unmu ero JnWraHj), KOTOPBIH y4acTBYET B PEryJMPOBAHHUH KOHTPOJBHOM TOYKH HMMYHHOT'O
OTBETa, MOXHO NPUMEHATb NI TONy4deHHs OucnenuuyeckplXx WIH IOJUCHEUU(PUIHBIX
CBSI3BIBAIOIMX  MOJIEKYJI, KOTOpPbI€  BBICTYNAIOT  AHTArOHHUCTAMH WM OJIOKHPYIOT
MHTHOMPYIOMIYIO Mepefadyy CUTHAJIOB MOJIEKYJaMH KOHTPOJBHOW TOYKM MMMYHHOTO OTBETa U
TEM CaMbIM CTUMYJIUPYIOT, AKTUBUPYIOT WIM YCHUJIMBAIOT WMMyHHbIE OTBETbI y CyOBEKTa.
MonekyJsibl, y4aCTBYIOLINE B PETYJIMPOBAHUN MUMMYHHBIX KOHTPOJIBHBIX TOYEK, BKJIIOYAIOT, HO
He orpannuuBarotcs umu, B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70, CD80, CD86,
CD%, CD137, CDI137L, CD226, CTLA-4, ranextun-9, GITR, GITRL, HHLA2, ICOS, ICOSL,
KIR, LAG-3, LIGHT, I'KI'C xnacca I nou II, NKG2a, NKG2d, 0X40, OX40L, PD1H, PD-1,
PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 w/unu VISTA.

[0075] OnHako BBILIEYTIOMSHYThIE MPEUMYIIECTBA COMPSIKEHbI CO 3HAUUTEJIbHBIMU 3aTpaTaMu.
Jns oOpa3oBaHMsl YKa3aHHBIX HEMOHOCHELM(UYHBIX IUaTe] HeoOXonuma ycremrHas cOopka
IByX uiu Oojiee OTAENbHBIX M PA3JIMYHBIX MOJUMNENTUAOB (T. €. yKa3aHHBIA MPOLecc
oOpaszoBanusi TpeOyer, 4TtoObl nuarena ObpuM OOpa3oOBaHBl TMyTEM TIe€TEPONUMEPU3ALUU
Pa3MUYHBIX THIIOB TMOJUMENTUAHBIX Iemnei). ITOT (akT OTINYAeTCs OT CHTyaluu C
MOHOCTICLIU(HUUHBIMU AHATEIAMH, KOTOPbIe 00Pa3yIOTCs MyTEM TOMOAMMEPH3ALNH UACHTUYHBIX
NOJIMMENTHAHBIX Lened. [ToCKOIbKY Mo MeHbIIel Mepe J1Ba Pa3IHMYHBIX MOJUIENTHAA (T. €. Be
MOJIMNIENTUIHbIE ~ MOJIEKYJIbI)  JOJDKHBI ~ ObITh  oODecredeHnl  Juisi  oOpa3oBaHUs
HEMOHOCHEIM(PUYHOTO JMaTeNa W TOCKOJNBKY TOMOAMMEPH3AlMs TaKUX MOJIMIENTHAOB
NPUBOJIUT K MOJY4eHHIO HeakTuBHbIX Mosekyn (Takemura, S. ef al. (2000) «Construction Of A
Diabody (Small Recombinant Bispecific Antibody) Using A Refolding System», Protein Eng.
13(8):583-588), nmonyueHne yKa3aHHBIX MOJUMENTHUAOB JOJDKHO OBbITh BBIOJHEHO TaK, YTOOBI
NPEAOTBPATUTH KOBAJIEHTHOE CBSI3bIBAHME MEKY TOJUTIENTHIAMH OHOTO U TOTO Ke Turma (T. €.,
9yro0bl mpenoTBpatuTh romoauMepmsanmioo) (Takemura, S. ef al. (2000) «Construction Of A
Diabody (Small Recombinant Bispecific Antibody) Using A Refolding System», Protein Eng.

13(8):583-588). B 3T0ii CcBsI3u B JaHHOHN OOJNACTH TEXHHUKH OBLIO MPENJIOKEHO HEKOBAJEHTHOE
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COeMHEHUe Takux nojunentunos (cMm., Hampumep, Olafsen ef al. (2004) «Covalent Disulfide-
Linked Anti-CEA Diabody Allows Site-Specific Conjugation And Radiolabeling For Tumor
Targeting Applications», Prot. Engr. Des. Sel. 17:21-27;, Asano ef al. (2004) «4 Diabody For
Cancer Immunotherapy And Its Functional Enhancement By Fusion Of Human Fc Domainy,
Abstract 3P-683, J. Biochem. 76(8):992; Takemura, S. ef al. (2000) «Construction Of A Diabody
(Small Recombinant Bispecific Antibody) Using A Refolding System», Protein Eng. 13(8):583-
588; Lu, D. et al. (2005) «4 Fully Human Recombinant 1gG-Like Bispecific Antibody To Both
The Epidermal Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For
Enhanced Antitumor Activity», J. Biol. Chem. 280(20):19665-19672).

[0076] OgHako B maHHOW OOJACTH TEXHUKM YCTAHOBJICHO, YTO OHCHenm(pUUecKble IuaTena,
COCTOSIIINE M3 HEKOBAJIEHTHO CBS3aHHBIX IMOJHUIENTHIOB, SBISIOTCS HECTAOMJIBHBIMU U JIETKO
IVCCOLIMUPYIOT Ha He(YHKIMOHaJIbHbIE MOHOMepHI (cM., Hampumep, Lu, D. ef al. (2005) «4
Fully Human Recombinant /gG-Like Bispecific Antibody To Both The Epidermal Growth Factor
Receptor And The Insulin-Like Growth Factor Receptor For Enhanced Antitumor Activity», J.
Biol. Chem. 280(20):19665-19672).

[0077] B cBeTe 5T0ii mpoOieMbl B JAHHOM 00JIACTH TEXHUKU YAAJIOCh pa3paboTaTh CTaOUIIbHBIE,
KOBAJICHTHO CBSI3aHHbIE reTepOANMEpPHbIE HEMOHOCIIEIM(UYHbIE AMAaTeNla, Ha3BaHHbIE JHUATeNa
DART® (Dual Affinity Re-Targeting Reagents (mepeHanpapisiolie PeareHThl ¢ IBOMHOI
apUHHOCTBIO)); cM., Hampumep, nyOnukanuu nareHToB CIITA NoeNe2013-0295121; 2010-
0174053 u 2009-0060910; nyOnukauu eBponerickux marentoB EP 2714079; EP 2601216, EP
2376109; EP 2158221; u PCT nybmukaumu WO 2012/162068; WO 2012/018687; WO
2010/080538; u Sloan, D.D. et al. (2015) «Targeting HIV Reservoir in Infected CD4 T Cells by
Dual-Affinity Re-targeting Molecules (DARTs) that Bind HIV Envelope and Recruit Cytotoxic T
Cells», PLoS Pathog. 11(11):¢1005233. doi: 10.1371/journal.ppat.1005233; Al Hussaini, M. et
al. (2015) «Targeting CD123 In AML Using A T-Cell Directed Dual-Affinity Re-1argeting
(DART®) Platform», Blood pii: blood-2014-05-575704; Chichili, GR. et al. (2015) «4
CD3xCD123 Bispecific DART For Redirecting Host T Cells To Mpyelogenous Leukemia:
Preclinical Activity And Safety In Nonhuman Primates», Sci. Transl. Med. 7(289):289ra82;
Moore, P.A. et al. (2011) «Application Of Dual Affinity Retargeting Molecules To Achieve
Optimal Redirected T-Cell Killing Of B-Cell Lymphomay, Blood 117(17):4542-4551; Veri, M.C.
et al. (2010) «Therapeutic Control Of B Cell Activation Via Recruitment Of FFcgamma Receptor
1Ib (CD32B) Inhibitory Function With A Novel Bispecific Antibody Scaffoldy, Arthritis Rheum.
62(7):1933-1943; Johnson, S. et al. (2010) «FEffector Cell Recruitment With Novel Fv-Based
Dual-Affinity Re-Targeting Protein Leads To Potent Tumor Cytolysis And in vivo B-Cell

Depletion», J. Mol. Biol. 399(3):436-449). Yka3zaHHble Ouareia Conxepkar Ba WM Oolee
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KOBQJIEHTHO CBSI3aHHBIX MOJUIENTHAOB M BKJIOYAIOT MOAW(PUKALMIO OIHOro wwim Oonee
OCTaTKOB IIMCTEMHA B KaXKAOH W3 HCIIOJB3YEMbIX IMOJUIMENTHAHBIX MOJEKYJ, YTO IO3BOJISET
¢dopmupoBaTh TUCYIb(QHUIHBIE CBA3U U TEM CAMbIM KOBAJIEHTHO CBS3BIBATH JIBE IOJHITEITHIHBIE
ueru. Hanpumep, Op110 mokaszaHo, 4to poOaBieHne ocTaTtka nuctenHa K C-KOHIY YKa3aHHBIX
KOHCTPYKLUI obecrieunBaeTr oOpa3oBaHHE AMCYJIb(UIHONH CBSI3U MEXKAY MOJUIENTHIHBIMU
LHersAMY, CTaOMIM3HPYsl TOJNYYEHHBIH reTepoauMep Oe3 OTPHUIATENbHOTO BJIMSHUSA HA
XapaKTEPUCTUKH CBSI3bIBAHUS IBYXBAIEHTHON MOJIEKYJIbI.

[0078] Kaskaplii U3 ABYX MONMMMENTHOB MpocTelimero Gucrenupuyeckoro nuarensa DART®
COCTOUT U3 Tpex noMeHoB. llepBbIii momunenTun conepxut (B HanmpasieHuu oT N-koHua k C-
KOHLY): (1) TepBBI OMEH, KOTOPbIH COAEPIKUT CBA3BIBAIOIIYIO O0NAcTh W3 BapuabeIbHOro
IOMeHa Jerkod uemu mnepsoro ummyHornoOymmaa (VL1), (i1) BTOpod AOMEH, KOTOpPBIH
COIEPKUT CBSI3BIBAIOINYI0 O0JNAcTh M3 BapuabeNbHOrO JOMEHa TSDKEJNOW LM BTOPOro
ummyHornoOyymmaa (VH2), u (iii) Tpetuil JOMeH, KOTOPBIH COAEPKUT OCTATOK LUCTEHHA (W
COAep’KAINi LUCTeUH IOMEH), M JOMEH, CHOCOOCTBYIOIIMH OOpa3OBaHUIO TeTEPOAMMEPA,
KOTOPBII CIy’KUT Ui CTUMYJIUPOBAHMs TeTepOAUMEpPHU3aLMM CO BTOPHIM IOJUNENTUAOM
AyaTena v AJsl KOBAJIEHTHON CBS3HM IEPBOTO U BTOPOTO MOJMIENTHIOB AUATENA JPYT C APYTOM.
Bropoii nonunentun conep:xut (B HampasieHHH OoT N-koHua k C-koHiy): (i) mepBblil TOMEH,
KOTOPBIH COAEPKUT CBS3BIBAIOIIYIO 00JACTh M3 BapuabeNbHOrO JOMEHA JIErKOH Ieru BTOPOro
ummyHornoOynuHa (VL2), (ii) BTOpoil TOMEH, KOTOPbIH COAEPIKUT CBS3BIBAIOIIYIO O0JNACTh U3
BapuabenbHOrO JOMEHa TSDKEJIOH wemu mepBoro uMmyHornoOymmuHa (VHI), u (iil) Tperuit
JIOMEH, KOTOPBIH CONEPKUT OCTAaTOK LHMCTEHMHA (WM CONepKaIlui LUCTeUH JIOMEH), Hu
KOMILIEMEHTapHbI  JIOMEH, CHOCOOCTBYIOIIMI OOpa3OBaHUIO TeTepoAMMEpa, KOTOPBIH
OOBEOUHSETCS € JOMEHOM, CTUMYJHUPYIOIIUM OOpa3oBaHUE TreTepoiauMepa, IepBOH
NOJIMIENTHIHOW LEeNH, YTOObI CTUMYJIUPOBATh T€TEPOTUMEPHUIALIMIO C MEPBOM MOJIUMENTUIHON
nenbro. OcraTok 1HUCTeMHAa (WM COIEpKAaIquil LUCTEMH IOMEH) TPEThero IOMEeHa BTOPOH
NOJIMMENTHAHOW IIeNMH CTHUMYJHPYeT OOpa3oBaHHE KOBAJICHTHOH CBS3M MEXKIY BTOPOH
MOJIMMENTUIHON LENbI0 W NEepPBON MOJMIENTUAHON LENbI0 AuaTena. YKa3aHHbIE MOJEKYJIb
ABISIFOTCSL  CTaOMIbHBIMH, 3((eKTuBHBIMEH U 00JaNar0T CIIOCOOHOCTBIO  OJHOBPEMEHHO
CBSI3bIBATBCS C JBYMsl Win Oosee aHTureHamu. COrJIaCHO OIHOMY BAapUAaHTy peaNn3alun
HACTOSIIETO H300pPETeHUs] TPETbH IOMEHBI IMEPBOTO M BTOPOrO IOJHUMENTHUAOB COAEPIKAT
OCTaTOK LUCTEHHA, KOTOPBIA CIY)KUT JJIs1 CBSI3bIBAHUS TMOJHIIENTHIOB IOCPEICTBOM
mucynbpuaaoi ceazu. Ha @urype 1 mpencraBineHa cxeMa yKa3aHHOTO HaTeNa, B KOTOPOM Uit
00pa3oBaHMsl KOBAJIEHTHOH CBSI3M HCIOJB3YIOTCS JOMEHBI, CIOCOOCTBYIOLIHE OOpa3OBaHHIO
rereponumepa, conepkamue E-crupans/K-cmpans, u comepskammii nuctenH JuHKep. Kak

noka3aHo Ha @urype 2 u @urypax 3A-3C, onuH wim 00a MOJUIENTHAA MOTYT JTOMOJHUTETBHO
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cofiepskaTh nocnenosaTenbHocTh AoMeHa CH2-CH3 Ttak, 4To coeuHEHUe AByX MOJUIENTUIOB
nnarena odpasyer obnacts Fe, koTopast cnocoOHa CBsI3bIBATECS € perienTopoM Fe kieTok (Takux
Kak B-nmumdouuTel, NeHAPUTHBIE KJIETKH, NPUPOAHBIE KIETKU-KWJUIEPBI, Makpodary,
HelTpodmibl, 503uHOPIIBL, 6a30¢huis! 1 TyuHbIe KIeTkH). Kak 6onee mogpoOHO onmHucaHO HUKE,
nomenbl CH2 w/unmn CH3 yka3aHHBIX MOJUNENTHIHBIX Lenell He 00s3aTeNbHO MOJIKHBI HMETh
UJIEHTUYHBbIE  TIOCIENOBATENbHOCTH, M  NPEANOYTUTENbHO  MOAM(DULMPOBAHBL,  YTOOBI
COIENCTBOBATh COCAMHEHHUIO ABYX MOJUMNENTHUAHBIX LeTIeH.

[0079] Br10 ONMMCaHO MHOXKECTBO BAPHAHTOB YKA3aHHBIX MOJIEKYJI (CM, HAanpuMep, myOIrKauu
narentoB  CIIHA  NeNe2015/0175697;  2014/0255407, 2014/0099318, 2013/0295121,
2010/0174053 u 2009/0060910; nybnukaruu esponerickux narentos EP 2714079 EP 2601216,
EP 2376109, EP 2158221; u PCT nyOauxauun WO 2012/162068, WO 2012/018687, WO
2010/080538). Vkazannsie nuatena DART®, conmepsxamue obnacts Fc, MOTyT comepskaThb nBe
naphl NOJUNENTUAHBIX Henei. [lepBas nmonunenTtuaHas Lenb COAEPKUT (B HAmpaBieHUU OT N-
koHa K C-koHuy): (i) mepBblii JOMEH, KOTOPBIA COIEPIKUT CBSI3BIBAIOINYIO O0JAcTh U3
BapuabenbHOrO IOMEHa JIErKol 1enu mepBoro ummyHornoOynuHa (VL1), (ii) BTOpOl IOMEH,
KOTOPBIH COAEPKUT CBSI3BIBAIOLIYIO 00JIaCTh U3 BapuabeNbHOrO JOMEHA TSDKEJIOH e BTOPOro
ummyHornoOynuHa (VH2), (iii) TpeTwii 1OMeH, KOTOpBIH COAEPXKHUT OCTATOK LUCTeMHA (N
COAep KA UCTEUH IOMEH) U CTUMYJIHPYET TeTePOANMEPU3ALIMIO CO BTOPBIM MOJIHIENTHAOM
auarena W oOpa3oBaHME KOBAJEHTHOW CBSI3M MEXKIY MEPBBIM M BTOPBIM MOJUMENTUAAMU
nuarena, u (iv) nomen CH2-CH3. Bropoii nomunentua coaepkut (B HarpasieHHH OT N-KOHIIA
k C-xoH1y): (1) mepBblii TOMEH, KOTOPBIA CONEPKUT CBSI3BIBAIOIIYIO0 00NACTh U3 BapuabeIbHOro
JIOMeHa JIeTKOM 1enu BToporo ummyHornoOymuHa (VL2), (ii) BTOpOHl TOMEH, KOTOPBIH
COIEPIKHUT CBSI3bIBAIOLIYI0 00JAaCTh M3 BapHaOENbHOrO JOMEHa TSDKEIOH Lemu IepBOro
ummyHornoOynuHa (VHI1), u (iiil) Tpetuil JOMEeH, KOTOPbIA CONEPIKUT OCTAaTOK LUCTeHHa (WIn
COZIEp KAl IIUCTEMH JOMEH), U JOMEH, CIIOCOOCTBYIOIIUN OOpPAa30BAHUIO TETEPOAUMEPA,
KOTOPBIN CTUMYJIUPYET TeTepOJUMEpPU3ALMI0 C IMEPBOM MONMNENTUAHON Lenbr. B naHHOM
cJly4ae J1Ba MEePBBIX MOJUIENTHIA COSNUHSIOTCS IPYT ¢ IpyroMm ¢ odpasosanuem obnactu Fc. Ha
@durypax 3A-3C mpencraBiieHbl CXeMbl TPeX BApUAHTOB YKA3aHHBIX AHATEN, B KOTOPBIX
UCTIOJIb3YIOTCSI Pa3HbIe IOMEHBI, CIOCOOCTBYIOLINE 00Pa30BAHUIO T€TEPOIUMEPA.

[0080] dpyrue nmatema DART®, comepxamme ob6macte Fc, Moryr comepXkarb TpH
TONUTIENTHAHBIE Hemy. IlepBblii TMOMMNENTHA yKa3aHHBIX aumaten DART® comepsxur Tpu
nomena: (i) nmomen, comepxkamuii VL1, (ii) momen, comepskamuii VH2, u (iii) 1oomeH,
cozepskamuii mocnegosarenbHocts CH2-CH3. Bropoii monunenTuy yka3zaHHbX auaten DART®
comep:kut: (1) moMmeH, conepxkamuii VL2, (i1) nomen, conepskamuii VHI, u (ii1) moMeH, KOTOPBIit

CTHMYJIUPYET TETEePOAMMEPHU3ALMI0 W O00pa3oBaHHE KOBAJIGHTHOH CBS3M C  MEPBOH
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TIONUTIENTHAHON 1eNbio AuaTena. Tperuil mojumenTun ykasaHHbX auaten DART® comepsxur
nocaenosatenbHocTe CH2-CH3. CooTBeTcTBeHHO, nepBasi W BTOpasl MOJUIENTHAHbIE LENu
ykasaHHbIX guaten DART® cesseiBatoTcss ¢ obpasoBaHueMm caiita cs3piBanmst VL1/VHI,
KOTOPBIN CMOCOOEH CBSI3BIBATHCS C SIMUTOIOM, a TakXke cairta cBsi3biBaHuss VL2/VH2, koropbrit
criocobeH CBA3LIBAThCSA CO BTOPBIM sruTonoM. Takue Gonee cioxkHbie Monekyabl DART® Taxoke
cofiep KaT LIMCTEMHCOMEPIKallie JOMEHbI, KOTOPbIE YYaCTBYIOT B OOPa30BaHHUU KOBAJIEHTHO
CBsI3aHHOTrO Komriekca. COOTBETCTBEHHO, MEPBBbIM M BTOPOM MOJUNENTHAbI CBSA3aHbI JPYT C
APYyroM TOCPENCTBOM  AMCYJNb(UIOHONH CBSI3M MEXKAY OCTaTKaMM LUCTEMHA B HX
COOTBETCTBYIOLUX TpeTbuX AoMeHax. [IpuMedarenpHO, 4TO mepBas U TPEThbsl MOJUNENTUAHbBIE
Leny COCOUHSIIOTCS APYT ¢ IpyroM ¢ obpaszoBanueM obsactu Fc, xotopas craOunmsupyercs
nocpencrsoM aucynbpuaHoi cesazu. Ha ®urype 4A-4B mpencraBineHbl CXEMbl YKa3aHHBIX
auartesi, COAep KalluX TPU NOJUNENTUIHbIE LETN.

[0081] Jipyrue nmatena DART®, comepxamme obmacte Fc, MOryT comepkaTh MATH
HOJIMNENTUAHBIX LeTel, KOTOpble MOTYT COIEepPIKaTh CBSI3bIBAIOINNE O0JAaCTH M3 BapuaOenbHBIX
JIOMEHOB JIETKOM LEMU M TSOKEJIOH IeNu BIUIOTh OT TPEX Pa3IMYHbIX HMMYHOIJIOOYJIHHOB
(naspBaembix VL1/VHI1, VL2/VH2 u VL3/VH3). Hanpumep, nepsasi NMOJUNENTHAHAS LEMb
yKa3aHHBIX AHaTe] MOXKET comepxatb: (1) nomeH, comepxxamuii VHI, (i1) mnomMeH, comepskamimii
CHI1, wu (iii) nomeH, conepxkamuii mnocnenoBareabHocTh CH2-CH3. Bropas u  msartas
NIOJIMIENTHIHBIC LEMH YKAa3aHHBbIX OHaTe] MOTYT comep:karthb. (1) momeH, coxepskamuid VL1, u
(i) momen, comepxkamuii CL. TpeTbs mnonumentugHas LeMb YKa3aHHBIX AHATE MOMKET
comepkath. (1) momeH, comepxamuii VHI1, (ii) momen, comepskammii CHI, (iil) momew,
cogepxkaumii mocnenosarenbHoctb CH2-CH3, (iv) nmomeH, conmepskammii VL2, (v) momew,
comepkammii VH3, u (Vi) moMeH, CrOCOOCTBYIOIIME OOpPa30BaHUIO TETEPOAUMEpA, MPUYEM
JIOMEHBI, CIIOCOOCTBYIOIIME 00PA30BAHUIO FETEPOANMEPA, CTUMYJIHPYIOT TUMEPHU3ALIIO TPEThEH
LEeTH C YETBEPTON Lenmbio. UeTBepThIi MOJUMNENTH YKA3aHHBIX JHATE]T MOXET comep artb: (1)
nomeH, conepkamuii VL3, (i1) nomen, conepxamuii VH2, u (ii1) 1OMEH, KOTOPBII CTUMYJIHPYET
reTepoaUMEPU3AIINI0 U OOpa30BaHUE KOBAJIEHTHOW CBSI3M C TPETbeW MOJMMENTUIHOW IETbO
auartena. B maHHOM ciy4ae mepBblii M TPETUH MOJUIENTUABI COCOUHSIOTCS APYr C APYIOM C
obpasosanuem obmactu Fc. Takme Gomee crmoxksble Mmonekymbi DART® Taxxke comepskar
LIICTENHCOAEPKALINE TOMEHbI, KOTOPbIE YYaCTBYIOT B OOpa3OBAaHUHM KOBAJIEHTHO CBSI3aHHOTO
KOMIUIEKCa TaK, 4YTO Kak[as NOJUIENTH]HAs LeNb CBs3aHAa C IO MEHbLIeHl Mepe OIHOM
JOTOJHUTENBHON TMONMNENTUAHON LENMbI0 TOCPEACTBOM IHUCYJIb(QHUIHONW CBSI3U C y4YacTHEM
OCTaTKOB IMcTenHa. IIpeanodyTurenbHO yKa3aHHbIE AOMEHBI YIOPSIOUYEHbl B HAIPaBIE€HUU OT
N-koHua k C-koHny. Ha @urype 5 npencraBieHbl CXeMbl YKa3aHHBIX AMATEN, COAEPIKaLIUX MATh

MMOJIMIIENITUAHBIX Heneﬁ.
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[0082] AnpTepHaTHBHbIE KOHCTPYKIMH HM3BECTHBI B JAHHOH OOJACTH TEXHUKU ISl BAPUAHTOB
NPUMEHEHHUs], B KOTOPbIX IPEANOYTUTEbHON SIBJISETCS 4YEThIPEXBAJIEHTHAs MOJIEKyJa, HO
obnacte Fc He Tpebyercs, BKIFOUasi, HO HE OrPAaHUYHNBAsCh UMH, YEThIPEXBAJICHTHbIC TAHIEMHbBIE
aHTuTeNa, Takke HaspiBaemble «TandAbs» (cm., Hampumep, nybOnukanuu nateHtoB CIIA
NeNe2005-0079170, 2007-0031436, 2010-0099853, 2011-020667 2013-0189263; nyOnuxanuu
esponelickux nateHroB EP 1078004, EP 2371866, EP 2361936 u EP 1293514; PCT
nybnukanun WO 1999/057150, WO 2003/025018 u WO 2013/013700), koTopsie 0Opa3oBaHbl
MyTeM TOMOJMMEPHU3aLMU JIBYX WACHTUYHBIX LeNel, Ka’kaas U3 KOTOPbIX COMAEPKUT AOMEH
VHI, VL2, VH2 u VL2.

[0083] HenaBHO ObLIM ONMUCAHBI TPEXBAJEHTHBIE CTPYKTYPBI, BKIIIOYAIOIINE JIBA CBSA3bIBAIOIINX
JIOMEHA, XapaKTepHbIX IJIsl AMATEeN, U OAMH AOMEH THUIlA, HE XapaKTepHOro s AuaTel, U
obomacte Fc (cm., wnHampumep, PCT nybOnukamuro: PCT/US15/33076, o3arnaBieHHYO
«TpucnenudyuHble CBSI3BIBAIOIINE MOJIEKYJIbI U CIIOCOOBI MX MPUMEHEHUs», MOJAHHYI0 29 Mast
2015 r., u PCT/US15/33081, o3arnasneHnywo «TpucnenuduyHble CBS3BIBAIOLINE MOJEKYJIbI,
KOTOpBIE CHNELU(PUIHO CBS3BIBAIOTCS C HECKOJIBKUMH AHTHI€HAMH paka M CIOCOOBI HX
NpUMEHEeHHs», noJaHHyo 29 Mast 2015 r.). Yka3aHHbIE TPEXBAJICHTHbIE MOJIEKYJIBI MOTYT OBITH
UCTIONIB30BAHBI JUIS TIOJTyYeHHUsT MOHOCTIELM(YHBIX, OHCrerMpUIecKpIX WK TPUCTIEHN(UIHBIX
mosiekysn. Ha @urypax 6A-6F mpencraBieHbl CXeMbl YKa3aHHBIX TPEXBAJIEHTHBIX MOJEKYJ,
COAECpIKAINX 3 UK 4 MONUNENTUIHbBIE LETH.

v MounexkyJbl, cBs3piBaomue PD-1 yenoBeka, COrJIacHO HACTOSIEMY H300peTEHHIO
[0084] ITpenmouTutenpHbie  PD-1-cBsi3bIBaromue  MOJIEKYJIBI  COTJIACHO  HACTOSIIIEMY
U300peTEeHNI0 BKJIFOYAOT aHTuTena, nuatena, BITE u T 4. ¥ cmocoOHBI CBS3BIBATBCS C
HETIPEPbIBHON WJIM MPEpBIBUCTON (Hampumep, KOH(POPMAIMOHHOH) dacThio (3mutonom) PD-1
yenoseka (CD279). Monekynbl, cBs3biBatomue PD-1 denoBeka, COMIACHO HACTOSIIEMY
U300pPETEHUIO TIPEANOYTUTENIbHO TaKKe CIIOCOOHBI CBSI3BIBATBCS ¢ Mosiekyjamu PD-1 omHoro
Wiy Ooyiee BUAOB, OTJIMYHBIX OT 4YeJIOBEKa, B 4aCTHOCTH ¢ PD-1 mpumaroB (M 4aCTHOCTH TaKUX
BUJIOB MPUMATOB KaK sSiBAHCKKME Makaku). Tummuneii nojunentun PD-1 (mocnenoBaTebHOCTD B
NCBI NP_005009.2; Bkyirouasi CUTHaJIbHYIO MOCJIEN0BAaTeNbHOCTh U3 20 OCTaTKOB aMUHOKHUCIIOT
(mokazaHbl TMOMYEpKUBAaHUEM) W 268 OCTaTKOB aMHHOKHCIIOT 3pejioro Oenka) COAEpIKUT
AMUHOKHCJIOTHYIO TIOCIIEIOBATEIbHOCTD, npuBeaeHHyI0 Hike (SEQ ID NO: 68):

MOIPQAPWPV VWAVLOLGWR PGWELDSPDR PWNPPTESPA LLVVTEGDNA

TEFTCSEFSNTS ESEFVLNWYRM SPSNQTDKLA AFPEDRSQPG QODCRERVTQL
PNGRDFHMSY VRARRNDSGT YLCGAISLAP KAQIKESLRA ELRVTERRAE
VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS LVLLVWVLAV ICSRAARGTI
GARRTGQPLK EDPSAVPVES VDYGELDFQW REKTPEPPVP CVPEQTEYAT
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[0085] CornacHO HEKOTOPHIM BapHAHTAM pEATM3ALUN HACTOSIIEr0 H300PETEeHHs] MOJIEKYJIbI,
csi3biBaronue PD-1 yenoBeka, COrsIaCHO HaCTOSIIEMY M300PETEHHIO XapaKTEPU3YIOTCS JIFOOBIM
(omuuM wtu Ooree) U3 CIenYIOIUX KPUTEPUEB:

(1) cneuu(uyHO CcBs3bIBaeTcs C PD-1 uyenoBeka, 3HOONEHHO JKCIPECCHPYEMBIM Ha
MOBEPXHOCTU CTUMYJIMPOBAHHOM T-KJIETKU 4esI0BeKa,

(2) cneunpuyHO cBsi3biBaeTcs ¢ PD-1 denoBeka ¢ paBHOBECHOW KOHCTAHTOM CBSI3BIBAHUS
(Kp) 40 BM nnu meHee;

(3) cneunpuyHo cBsi3biBaeTcss ¢ PD-1 denoBeka ¢ paBHOBECHOW KOHCTAHTOM CBSI3BIBAHHS
(Kp) 5 HM unm menee;

4) cnenupuuHO cBsasbiBaeTcs ¢ PD-1 uenoBeka co ckopocThio mpsiMoii peakuuu (ka) 1,5%10%
M mun umu 6onee;

(5)  cneum¢uuno ces3piBaeTcs ¢ PD-1 uyenoBeka co ckopocTero mpsiMol peakuuu (Ka)
90,0x10* M 'mun™ unu Gonee;

(6)  cmeum¢uuHo cBs3piBaeTcs ¢ PD-1 yenoseka co ckopocTero obpatHoi peakiun (kq) 7x10

* Mun™! nnn MEHeE,

(7)  cneun¢wuuno cBs3piBaeTcs ¢ PD-1 yenoseka co ckopocTero obpatHoi peakiun (kq) 2x10
* Mun! wnm menee;

(8) cneunpuyHo cBsi3biBaeTcsi ¢ PD-1 mpumara, OTIMYHOro OT YesnoBeka (Hampumep, PD-1
SIBAHCKOHN MaKakKH),

9) uHruOupyer (T.e. OJNOKHUpYeT WIM TMpPEmsATCTBYET) CBA3bIBAHHE/MHTHOUPYIOIIYEO
akTUBHOCTB Juranaa PD-1 (PD-L1/PD-L2) ¢ PD-1;

(10)  cTUMynUpyeT UMMYHHBIH OTBET, H/HITH

(11) oxaspiBaeT cuHeprudyeckoe pevicteue ¢ aHtutenoM K LAG-3 dyenmoBeka, dYTOOBI
CTHMYJIUPOBAaTh AHTUT€HCTIELM(UIHBIH OTBET T-KIEeTOK.

[0086] B Hacrosimel 3asBKe TEPMHH «aHTHTE€HCIEUU(UYHBbIH OTBET T-KIETOK» OTHOCHUTCS K
orBeTaM T-KJIETKH, KOTOpbIE SIBJISIOTCS PE3YJIbTATOM CTHMYJISALUU T-KJIETKH aHTHTE€HOM, B
OTHOLIEHHH KOoToporo crienuduuna T-kinerka. Heorpannunsaromue npumMepsl OTBETOB T-KJIETOK
NPU aHTUTEHCIEUN(PUIHON CTHMYJISILUN BKIIIOYAOT Mpoivdepanno U BIPaOOTKY HUTOKHHOB
(mampumep, BbipaboTky @PHO-0, HM®H-y). CnocoOHOCTP MONEKYJIbl CTHMYJIHPOBATH
antureHcrermuunelii  otBer  T-kjIeTok  MoOXeT OBITP  ONpeneNneHa, Hampumep, ¢
HCTIONIb30BAHUEM KOJINYECTBEHHOTO UCCIIEIOBAHHS MKIIK, CTUMYJINPOBAHHBIX
SHTEPOTOKCHUHOM THNAa B  Staphylococcus aureus («SEB»), ommcaHHOro B HAacCTOALIEM

JOKYMEHTE.
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[0087] ITpenmouTuTeIbHBIE MOJIEKYJIBI, CBsi3biBatomue PD-1 udenoBeka, cormacHO HacTosIEMY
u3obpereHnio comepskar noMersl VH w/wnn VL MBIIIMHBIX MOHOKJIOHAJBHBIX aHTUTEN K PD-1
yenoBeka «<MAT k PD-1 1», «MAT 2 x PD-1», «kMAT 3 k PD-1», «MAT 4 x PD-1», <kMAT 5 k
PD-1», «kMAT 6 k PD-1», <kMAT 7 x PD-1», <kMAT 8 x PD-1», «MAT 9 k PD-1», «MAT 10 k
PD-1», «kMAT 11 k PD-1», «<kMAT 12 x PD-1», «MAT 13 x PD-1», «MAT 14 k PD-1» unu
«MAT 15 x PD-1», u Oonee npeanoututensHo copepkar 1, 2 nimm Bce 3 CDRu nomena VH
wwumn 1, 2 wmm Bce 3 CDRL nomena VL yka3aHHBIX MOHOKJIOHAQJNBHBIX aHTHTeNn K PD-1
yejgoBeKa. YKa3aHHblE IMPEANOYTUTEJIbHBIE MOJIEKYJbl, CBs3biBaromue PD-1  yenoseka,
BKJIIOYAIOT Oucnermdudecksle (WM monucrenuduyHble) aHTHTENA, XHUMEpPHbIE MU
ryMaHu3upoBaHHble aHTuTena, BiTe, auarena u T. 1., U yka3aHHbIE CBS3BIBAIOIIUE MOJIEKYJIBL,
coJieprkalire BapuaHTel odjacreii Fe.
[0088] CornacHo HactoseMy H300pPETEHHIO B YaCTHOCTU mpemiokeHsl PD-1-ces3bpiBaromue
MOJIEKYJIbI, copepxaiue PD-1-cBsa3bIBatoLuii JOMEH, KOTOPbIE COAEPKAT:
(A) (1)  tpuCDRu nomena VH MAT x PD-1 1;

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

(3)  tpu CDRy nomena VH MAT x PD-1 1 u tpu CDRL nomena VL MAT x PD-1 1;

4) nomeH VH u3z VH1 MAT x uPD-1 1;

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

(6)  nomensl VH u VL MAT x uPD-1 1;
(B) (1)  Tpu CDRu nomena VH MAT 2 x PD-1,

(2)  T1pu CDRL nomena VL MAT 2 x PD-1;

(3)  T1pu CDRu nomena VH MAT 2 k PD-1 u tpu CDRL nomena VL MAT 2 k PD-1;

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

(5)  nomen VL u3 VL1 MAT k 4PD-1 2;

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

(2)  T1pu CDRL nomena VL MAT 3 x PD-1;

(3)  T1pu CDRu nomena VH MAT 3 k PD-1 u tpu CDRL nomena VL MAT 3 k PD-1;
(D) (1)  Tpu CDRy nomena VH MAT 4 x PD-1,

(2)  T1pu CDRL nomena VL MAT 4 x PD-1;

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

(2)  1pu CDRL nomena VL MAT 5 x PD-1;

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

(3)  T1pu CDRu nomena VH MAT 6 k PD-1 u tpu CDRL nomena VL MAT 6 k PD-1;
(G) (1) T1pu CDRy nomena VH MAT 7 k PD-1;

(2)  T1pu CDRL nomena VL MAT 7 x PD-1 umn VL2 MAT x uPD-1 7 unu VL3 MAT
k 9PD-1 7,

(3)  T1pu CDRyu nomena VH MAT 7 k PD-1 u tpu CDRL nomena VL MAT 7 k PD-1
umn VL2 MAT k uPD-1 7, VL3 MAT x uPD-1 7;

(4) nomeH VH u3z VH1 MAT x yPD-1 7 unu VH2 MAT k uPD-1 7,

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

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

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

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

(2)  T1pu CDRL nomena VL MAT 9 k PD-1 wnu VL2 MAT k yPD-1 9,

(3)  T1pu CDRy nomena VH MAT 9 k PD-1 unun VH2 MAT x 4PD-1 9 u tpu CDRL
momena VL MAT 9 x PD-1 uin VL2 MAT kx uPD-1 9;

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

(5)  nomen VL u3 VL1 MAT k yPD-1 9 wim VL2 MAT k yPD-1 9,

(6)  nomensl VH u VL MAT « uPD-1 9(1.1) unu MAT x uPD-1 9(1.2), umu MAT k
yPD-1 9(2.1), unmu MAT x uPD-1 9(2.2);
) (1)  tpu CDRu nomena VH MAT 10 x PD-1;

(2)  T1pu CDRL nomena VL MAT 10 k PD-1;

(3)  T1pu CDRu nomena VH MAT 10 k PD-1 u tpu CDRL nomena VL MAT 10 kx PD-

(K) (1)  Tpu CDRu nomena VH MAT 11 x PD-1;
(2)  T1pu CDRL nomena VL MAT 11 k PD-1;
(3)  T1pu CDRu nomena VH MAT 11 x PD-1 u tpu CDRL nomena VL MAT 11 k PD-

(L) (1)  Tpu CDRy nomena VH MAT 12 x PD-1;

(2)  T1pu CDRL nomena VL MAT 12 k PD-1;
(3)  T1pu CDRu nomena VH MAT 12 x PD-1 u tpu CDRL nomena VL MAT 12 k PD-
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(M) (1)  Tpu CDRy nomena VH MAT 13 x PD-1;
(2)  T1pu CDRL nomena VL MAT 13 k PD-1;
(3)  T1pu CDRu nomena VH MAT 13 k PD-1 u tpu CDRL nomena VL MAT 13 k PD-

(N) (1)  Tpu CDRy nomena VH MAT 14 x PD-1;
(2)  T1pu CDRL nomena VL MAT 14 k PD-1;
(3)  T1pu CDRu nomena VH MAT 14 k PD-1 u tpu CDRL nomena VL MAT 14 k PD-

(O) (1)  Tpu CDRu nomena VH MAT 15 x PD-1;
(2)  1pu CDRL nomena VL MAT 15 k PD-1;
(3)  T1pu CDRu nomena VH MAT 15 x PD-1 u tpu CDRL nomena VL MAT 15 k PD-

(4)  nmomen VH u3 VH1 MAT k uPD-1 15;

(5)  nmomen VL u3 VL1 MAT x uPD-1 15;

(6)  nmomensl VH u VL MAT k uPD-1 15;
130 51
KOTOPBIN CBSI3bIBAETCS WJIM KOHKYPUPYET 3a CBS3BIBAHUE C OJHUM M TE€M K€ 3MUTOIOM, UYTO U
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 k PD-
1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 k PD-1, MAT 10 k PD-1, MAT 11 k PD-1, MAT 12
k PD-1, MAT 13 k PD-1, MAT 14 x PD-1 unu MAT 15 x PD-1.
A MoHokJi0HaNbHOE aHTHTe10 K PD-1 yesioBeka 1
1 MbimuHOe MOHOKJIOHAJIbHOE aHTHTE 10 K PD-1 yenoBeka 1
[0089] Huxe mpeacTaBieHa aMUHOKHUCIIOTHAsS nocaenoBarenbHOCTh nomeHa VH MAT k PD-1 1
(SEQ ID NO: 69) (ocratku CDRH BbIAETICHBI TIOTYEPKUBAHUEM).
DVQLQOESGPG RVKPSQSLSL TCTVTGESIT NDYAWNWIRQ FPGNKLEWMG
HITYSGSTSY NPSLKSRIST TRDTSKNHFF LOLSSVTPED TATYYCARDY

GSGYPYTLDY WGQGTSVTVS 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 k PD-1 1 (SEQ ID NO: 73): DYGSGYPYTLDY

[0090] IIpumepHbIil nonuHykaeoTH, kotopbiii kogupyet aoMeH VH MAT x PD-1 1, copepxur
nocjenosarenbHOCTh, npuseneHHyr0 B SEQ ID NO: 70 (HykyieoTuasl, KOAHPYIOLIHE OCTATKH
CDRuy, BbIZEIeHBI TOAYEPKUBAHUEM )
cagatccagt gatgtgcagc ttcaggagtc gggacctggc cgggtgaaac
cttctcagtc tctgtccctce acctgcactg tcactggett ctcaatcacc
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[0091] AMunokucoTHas nocienosareabHOCTh nomMeHa VL MAT k PD-1 1 (SEQ ID NO: 74)

aatgattatg

cctggaactg

gtggatgggc

tcaaaagtcg

ctgcagttga

aagagattac

cacataacct

gatccgacag

acagtggcag

tttccaggaa

cactagctac

acaaactgga

aacccatctce

aatctctatc
gttctgtgac
ggtagtggct

actcgggaca
tcctgaggac

acccctatac

catccaagaa
acagccacat

tttggactac

ccacttcttc
attactgtgc
tggggtcaag

gtacctcagt

caccgtctcc

tcc

npezacrasieHa Hike (ocratku CDRL BbIieNIeHbI TOTUEPKUBAHUEM):

QIVLTQSPAL MSASPGEKVT MTCSATSIVS YVYWYQOKPG SSPOPWIYLT

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

[0092] IIpumepHBIii ONUHYKIEOTHA, KoTophlii koaupyer nomeH VL MAT k PD-1 1, conepxur

nocjenosarenbHOCTh, npuseneHHyro B SEQ ID NO: 75 (HyksieoTtuasl, KOAUPYIOLIHE OCTATKU

CDRy, BbIzieIeHbI MOYEPKUBAHUEM):

caaattgttc
gaaggtcacc
ggtaccagca

tccaacctgg

tcacccagtc

tccagcactc

atgacctgca_gtgccacctce

gaagcctgga
cttctggagt

gacctcttac

cttattactg

tctctcacaa

ccagcagtgg

atgtctgcat
aattgtaagt

SNLASGVPAR FSGSGSGTSY SLTISSMEAE DAATYYCQQW SDNPYTEGGG TKLEIK

ctccagggga
tacgtttact

tcctececcee
ccctgetege
tcagcagcat

agtgataacc

aaccctggat
ttcagtggca
ggaggctgaa
cgtacacgtt

ttatctcaca
gtgggtctgg
gatgctgcca
cggagggggg

accaagctgg aaataaaa

2 I'ymanuzauuss MOHOKJIOHANBHOrO aHTHTeNa K PD-1, MAT k PD-11, urto0bI
noayuutb «MAT k uyPD-1 1»

[0093] BeltneonucanHoe MbimuHoe aHtureio k PD-1 yenmoseka, MAT k PD-11, Owuio
I'YMaHU3HPOBAHO U JONOJHHUTEIBHO NEUMMYHH3HUPOBAHO TOCIE HICHTU(PHKAIIMH AHTHIE€HHBIX
SMUTONOB, YTOOBI MPOAEMOHCTPHPOBATH BO3MOXKHOCTh 'YMaHU3aluK aHTHTeNa K PD-1 yenoseka
C LEJIbK0 YMEHBIIEHUsI €r0 aHTUTE€HHOCTH MPU BBEAECHUU YEIOBEKY-PELUNNEHTY. B pesynbpraTe
T'YMaHU3aIUU TIOJIYYWIH OIWH T'YMaHW3UPOBaHHBIA noMeH VH, 0003Ha4eHHBIH B HACTOSIIEM
nokymente kak «VH1 MAT x 4PD-11» wu oauH rymaHusupoBaHHbIi naomMeH VL,
oOo3HaueHHbII B HacrosimeM naokymeHTe kak «VL1 MAT x 4PD-1 1». CooTBercTBEHHO,
AHTUTEJIO, COJep:Kalllee I'YMaHU3UpPOBaHHbIE NOMEHbl VL, cnapeHHble C r'yMaHU3UPOBAHHBIM

moMmenoM VH, HasviBaeTcs «MAT x uPD-1 1».
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[0094] AMuHOKHMCIOTHAs nochenoBaTenbHOCTh JoMeHa VH u3 VH1 MAT k 4uPD-1 1 (SEQ ID
NO: 79) npencrasnena Huxe (octarku CDRy BeimeneHbl NOAUEpPKUBAHNUEM):
DVQLQESGPG LVKPSQTLSL TCTVSGEFSIS NDYAWNWIRQ PPGKGLEWIG
HITYSGSTSY NPSLKSRLTI TRDTSKNQFV LTMTNMDPVD TATYYCARDY

GSGYPYTLDY WGQGTTVTVS S

[0095] IlpumepHsblil nonuHykjaeoTun, koropelii kogupyer VH1 MAT k 4PD-1 1, comepxur
nocienosarenbHocTh, npuseneHHyr0 B SEQ ID NO: 80 (HykyieoTuasl, KOAHPYIOLIHE OCTATKU
CDRuy, BbIEIEeHBI MOAUYEPKUBAHUEM):

gacgtacagc tccaggaaag

actgagcctg
cctggaattg

cacatcacat

acttgcaccg
gattaggcag

acagecggcete

tggcccaggt
tgagtggctt
cctcceccggta

cacatcatat

ctggtgaagce
ctccatctca

aagggctgga

aatcccagtce

catcccagac

aatgactacg

gtggatcggc
tgaagagccg

tcttaccatt

ccaacatgga

actcgcgaca

ccctgtggat

ctagtaagaa

actgcaacat

ccagtttgtt
actattgtgc

ctgaccatga

tcgagattat

ggttctggtt acccttatac actcgactac gaaccactgt

tggggacagg

gaccgtgagc tcc
[0096] AMuHOKHMCIOTHAsT TochenoBaTeabHOCTh foMena VL u3 VL1 MAT x 4PD-1 1 (SEQ ID
NO: 81) mpencrasnena Huxe (ocratku CDRy BeieneHbl MOAYepKUBAHUEM):

EIVLTOSPAT LSVSPGEKVT ITCSATSIVS YVYWYQOKPG QAPQPLIYLT

SNLASGIPAR FSGSGSGTDE TLTISSLEAE DAATYYCQQOW SDNPYTEFGGG TKVEIK
[0097] IIpumepHbIil nonuHykJaeoTun, kotopwiii komupyer VL1 MAT k 4PD-11, conmepxur
nocienosarenbHoOCcTh, npuseneHHyr0 B SEQ ID NO: 82 (HykyiieoTHabl, KOTUPYIOLIHE OCTATKU

CDRuy, BbIZIEIeHbI TOAYEPKUBAHUEM )

gaaatcgttc
aaaggtcacc
ggtatcagca

agcaacctgg

tgacccagag

attacttgct

Ccccagcaacc

ctgctactte

ctgtctgtcect
tatcgtgtce

cccccggaga

tacgtgtact

gaagcccggt
cttectggtat

gactgatttc
cctattattg

accaaagtcg

actttgacta
tcaacagtgg

caggctcccc
cccagctegt
tcagctctct

tcagacaatce

agccattgat
ttttcecggta
ggaggcagaa

catacacttt

aaataaag

MonoxkonaabHoe anturtesio K PD-1 genosexka 2

atatctgacc
gcgggtccgg
gacgccgcca

tggcggtggce

MelmyHOe MOHOKJIOHAJBHOE aHTHTe 0 K PD-1 yesioBeka 2

[0098] AMuHOKHMCIOTHAs mochenoBareabHOCTh foMena VH MAT 2 x PD-1 (SEQ ID NO: 83)

npezacrasieHa Hke (ocratki CDRy BbIIETIEHBI TOTYEPKUBAHUEM).
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DVQLVESGGG LVQPGGSRKL SCAASGEVES SFGMHWVRQA PEKGLEWVAY
ISSGSMSISY ADTVKGRETV TRDNAKNTLE LOMTSLRSED TAIYYCASLS

DYFDYWGQGT TLTVSS
CDRul MAT 2 x PD-1 (SEQ ID NO: 85): SFGMH
CDRu2 MAT 2 x PD-1 (SEQ ID NO: 86): YISSGSMSISYADTVKG
CDRu3 MAT 2 x PD-1 (SEQ ID NO: 87): LSDYFDY
[0099] IIpumepHBIil NOMUHYKJIEOTHN, KOTOpbIi koaupyeT nfomeH VH MAT 2 k PD-1, conepxur
nocjenosarenbHOCTh, npuseneHHyr0 B SEQ ID NO: 84 (HykyieoTuasl, KOAUPYIOLIHE OCTATKU

CDRu4, BbIZEIEeHBI TOAUYEPKUBAHUEM):

gatgtgcagc
ccggaaactc

tgcactgggt
atcagtagtg

tcgtggagtc
tcctgtgcag
tcgtcaggcet
gcagtatgag

tgggggaggc
cctctggatt

ccagagaagg

catttcctat

ttagtgcagce
cgttttcagt
ggctggagtyg

gcagacacag

ctggagggtc
agctttggaa

ggtcgcatac
tgaagggccyg

attcaccgtc
ccagtctaag

gactactttg

accagagaca
gtctgaggac
actactgggg

atgccaagaa
acggccattt

ccaaggcacc

caccctgttc
attactgtgc

actctcacag

ctgcaaatga

atccctgagt

tctcctec

[00100] AMUHOKUCJIOTHAs nocaenoBaTesibHOCTh fomeHa VL MAT 2 x PD-1 (SEQ ID NO:
88) mpexncrasiena Hioke (ocratku CDRL BbIeIeHbI MOTYEPKUBAHUEM):

DVVMSQTPLS LPVSLGDQAS ISCRSSQSLV HSTGNTYLHW YLQKPGQSPK

LLTIYRVSNRFE SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV FFCSQTTHVP
WTFGGGTKLE IK
CDRL1 MAT 2 x PD-1 (SEQ ID NO: 90): RSSQSLVHSTGNTYLH
CDR12 MAT 2 x PD-1 (SEQ ID NO: 91): RVSNRFS
CDR13 MAT 2 x PD-1 (SEQ ID NO: 92): SQTTHVPWT
[00101] IIpumepHbIil NONUHYKIEOTH, KOTOphI konupyeT nomeH VL MAT 2 k PD-1,
COIEP KHUT TOCIenoBaTeNIbHOCTD, npuBeneHHy0 B SEQ ID NO: 89 (HykyieoTHIbI, KOOUPYIOIIHE
ocratku CDRL, BbIeNeHbI TOTYEPKUBAHUEM):
tccactctcc

gatgttgtga tgtcccaaac ctgcctgtca gtcttggaga

tcaagcctcc

gaaacaccta

atctcttgca

gatctagtca

gagccttgtt

cacagtactg

tttacattgg

ctcctgatcet
cagtggcagt
aggctgagga
tggacgttcg

acagggtttce

tacctgcaga

taaccgattt

agccaggcca

tectggggtcece

ggatcaggga
tctgggagtt

gtggaggcac

cagatttcac

tttttctgct

actcaagatc

ctcaaactac

gtctccaaag
ccgacaggtt
agtagagtgg
acatgttceg

caagctggaa

atcaaa
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2 I'ymanu3zanusi MOHOKJIOHAJILHOTO aHTuUTena K PD-1 ugenoseka, MAT 2 k PD-1,
4y100bI NMOJaY4YuTh «MAT K uPD-1 2»
[00102] BrrneonucanHoe MbIIIMHOE MOHOKJIOHANBbHOE aHTUTENo PD-1 yenoseka, MAT 2
kK PD-1, 6bU10 TyMaHH3UPOBAHO W JOTMOJHHUTEIBHO JEMMMYHHU3UPOBAHO TOCITE UASHTH(PUKAIIUN
AHTUTE€HHBIX STMUTOMNOB, YTOOBI MPOIEMOHCTPHUPOBATH BO3MOXKHOCTh I'YMAaHU3ALUU aHTHUTENA K
PD-1 uenoBeka ¢ 11eIbI0 YMEHBLIEHUS €70 AaHTUTEHHOCTH MIPU BBEICHUH YEJIOBEKY-PELIUITUEHTY.
B pesynbraTe rymMaHU3aluu MOJTYYIIIA OJUH T'YMaHU3UPOBAaHHBIN noMeH VH, 0003HaueHHbIH B
HactosieM aokymeHTte kak « VH1 MAT x 4uPD-12», u onquH rymaHu3upoBaHHb 1oMeH VL,
o0o3HaueHHbIN B HacToseM nokymenrte kak « VL1 MAT k uPD-1 1». CoorBercTBeHHO, mrod0e
AHTUTEJIO, COAEprKalllee I'yMaHM3UPOBAaHHbIE NOMEHbl VL, crapeHHble ¢ I'yMaHU3MPOBAaHHBIM
nomeHoM VH, HasbiBaeTcs «MAT x uPD-1 2».
[00103] AMMHOKHCJIOTHas nocyenaosBatenbHocTh AoMeHa VH u3z VHI MAT k yuPD-12
(SEQ ID NO: 93) npencrasnena Hike (octatku CDRy BbIeIeHbl NOAUEPKUBAHHEM):
EVQLVESGGG LVQPGGSLRL SCAASGEFVES SFGMHWVRQA PGKGLEWVAY

ISSGSMSISY ADTVKGRETI SRDNAKNTLY LOMNSLRTED TALYYCASLS

DYFDYWGQGT TVTVSS
[00104] IIpumepHblil nonuHykiaeoTua, koropeli koaupyer VHI MAT x uPD-1 2,
COZIEP>KUT TOCenoBaTeNbHOCTD, npuBeaeHHy0 B SEQ ID NO: 94 (HykyieoTuabl, KOQUPYIOLIHE

ocratku CDRy, BbIeeHbI NOTYEPKUBAHUEM):

[00105]

[00106]

gaagtgcaat
tctgcggttyg
tgcattgggt

atctccageqg

tggttgagag
tcectgtgecag
gcgccaggcet
ggtccatgte

tggtggtggc
caagcggatt
cccggcaagg

tattagttat

ctggtgcagce
tgtgttcagc
gtctcgagtg

gccgacacag

caggtggaag
tcttttggga

ggtagcatac
tgaaaggcag

gtttactatc
atagcctgceg
gattacttecg

tccecgtgaca
caccgaggac

actactgggg

atgcaaaaaa
accgccttgt

tcagggcaca

cacactgtac
actactgcgc

actgtgacag

ctgcaaatga

ttccetgtet
tttcttcc

AMHHOKHUCIIOTHAsT mocjienoBarelbHOCTh nomeHa VL u3 VL1 MAT k 4PD-12

(SEQ ID NO: 95) npencranena Hiwke (octaTku CDRy BbIieeHbI TOTYEPKUBAHUEM):

DVVMTQSPLS LPVTLGQPAS ISCRSSQSLV HSTGNTYLHW YLQKPGOSPQ

LLIYRVSNRF SGVPDREFSGS GSGTDFTLKI SRVEAEDVGV YYCSQTTHVP

WTFGOGTKLE

IK

IIpumepHbiit nonuHykiaeotun, kotopeii koxupyer VL1 MAT k uPD-1 2,

COIEPKHT TOCIIENOBaTENbHOCTD, npuBeneHHy0 B SEQ ID NO: 96 (HykieoTHIbl, KOOUPYIOIIHE

ocratku CDRy, BbIeIeHb NOTYEPKUBAHUEM):
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gacgttgtga
gccagccagt

gaaatacata

tgacacagtc

atttcttgte

accactgagt

ggagttcaca

ctgccagtta
gagtctggta

cccectgggceca

cattccacag

tctecattgg

ctgctgattt
cagcggcagc
aggcagagga
tggacttttg

atagagtgtc

tacctgcaaa

taatcgattt

aaccagggca

tctggcgtge

gggtctggca
cgtaggcgtt

gccaaggtac

ctgatttcac
tactactgta

actgaaaatc

gtcagaccac

gagcccccag
cagatcggtt
tctagggtgg

ccatgtaccece

taagctggaa

atcaag

C MbimnHOe MOHOKJIOHAJIbHOE aHTHTE10 K PD-1 yenoseka 3
[00107] AMUHOKHUCJIOTHasT mociienoBatenbHOCTh qoMeHa VH MAT 3 x PD-1 (SEQ ID
NO: 97) npencrasnena Huxe (octatkl CDRy BbIeeHbI MOAUYEPKUBAHUEM ).

QVOQLOQSGAE LVRPGASVTL SCKASGYTET DYVMHWVKQT PVHGLEWIGT

IDPETGGTAY NQKFKGKAIL TADKSSNTAY MELRSLTSED SAVYYEFTREK

ITTIVEGTYW YFDVWGTGTT VTVSS
CDRy1 MAT 3 k PD-1 (SEQ ID NO: 99): DYVMH
CDRy2 MAT 3  PD-1 (SEQ ID NO: 100): TIDPETGGTAYNQKFKG
CDRy3 MAT 3 x PD-1 (SEQ ID NO: 101): EKITTIVEGTYWYFDV
[00108]

IIpumepHbIl nOAUHYKJIEOTH, KOTOphld koaupyer nomeHn VH MAT 3 x PD-I,
COZIEP>KUT TOcenoBaTeNbHOCTh, npuBeaeHHy0 B SEQ ID NO: 98 (HykyieoTuabl, KOTUPYIOLIHe

ocratku CDRy, BbIeeHbI NOTYEPKUBAHUEM):

caggttcaac tgcaacagtc tggggctgag

agtgacgctg

tgcactgggt
attgatcctg

tcctgcaagg
gaagcagaca

aaactggtgg

cttcgggcta
cctgtgcatg

tactgcctac

ctggtgaggce
cacatttact
gcctggaatg

aatcagaagt

ctggggcttc
gactatgtaa

gattggaact

tcaagggcaa

ggccatactg
gcagcctgac

attactacga

actgcagaca

atctgaggac
tagtagaggg

agtcctccaa
tctgccgtcet
gacatactgg

cacagcctac
attactttac
tacttcgatg

atggagctcc

aagagagaag
tctggggcac

agggaccacg

gtcaccgtct

cctca

[00109] AMUHOKUCJIOTHAs nocaenoBaTeibHOCTh tomeHa VL MAT 3 k PD-1 (SEQ ID NO:
102) npencrasnena Hwke (ocratku CDRL BbIEIeHbI TOTYEPKUBAHUEM):

DVLLTQTPLS LPVSLGDQAS ISCRSSONIV HSNGDTYLEW YLQKPGQSPK

LLTIYKVSNRFE SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV YYCEQGSHLP
YTFGGGTKLE IK

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

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

CDRL3 MAT 3 x PD-1 (SEQ ID NO: 106): FQGSHLPYT
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[00110] IIpumepHbIil NONUHYKIEOTH, KOTOpbI konupyeT aomMeH VL MAT 3 k PD-1,
COZEPKHT IMOCIENOBATENbHOCTD, puBeaeHAYI0 B SEQ ID NO: 103 (HyksieoTuasl, KOTUpPYOINe

ocratku CDRL, BbIeNeHbI TOTYEPKUBAHUEM):

gatgttttgc tgacccaaac tccactctcc

tcaagcctcc

gagacaccta

atctcttgca

gatctagtca

ctgcctgtca
gaacattgta

gtcttggaga
catagtaatg

tttggaatgg

ctcctgatct
cagtggcagt
aggctgagga
tacacgttcg

ataaagtttce

tacctgcaga

caaccgattt

aaccaggcca

tctggggtcec

gggtcaggga
tctgggagtt

daggggdggac

cagattttac
tattactgct

actcaaaatc

ttcaaggttce

gtctccaaag
cagacaggtt
agcagagtgg

acatcttcecg

caagctggaa

ataaaa

D MbImnHOe MOHOKJIOHAJIbHOE aHTHTE10 K PD-1 yenoseka 4
[00111] AMUHOKHUCJIOTHasT mociienoBatenbHOCTh qoMeHa VH MAT 4 x PD-1 (SEQ ID
NO: 107) npencrapnena Hike (octatku CDRy BbIeneHsl NoquepKUBaHIEM).

DVOLVESGGG LVQPGGSRKL SCAASGEVES SFGMHWVRQA PEKGLEWVAY

ISSGSMSISY ADTVKGRETV TRDNAKNTLE LOMTSLRSED TAIYYCASLT

DYFDYWGQGT TLTVSS
CDRul MAT 4 x PD-1 (SEQ ID NO: 109): SFGMH
CDRu2 MAT 4 x PD-1 (SEQ ID NO: 110): YISSGSMSISYADTVKG
CDRu3 MAT 4 x PD-1 (SEQ ID NO: 111): LTDYFDY
[00112] IIpumepHsblit nonuHykaeoTun, kotopeiii kogupyer nomeH VH MAT 4 x PD-1,
COIEPKHT MOCIeNoBaTeabHOCTh, npuBeaeHHYI0 B SEQ ID NO: 108 (HyksieoTHabl, KOTUPYIOIINE

ocratku CDRy, BbIeseHbI OYEPKUBAHUEM):

[00113]

gatgtgcagc
ccggaaactc

tgcactgggt
attagtagtg

tcgtggagtce
tcctgtgecag
tcgtcagget
gcagtatgag

tgggggaggc
cctctggatt

ccagagaagg

tatttcctat

ttagtgcagce
cgttttcagt
ggctggagtyg

gcagacacag

ctggagggtc
agctttggaa

ggtcgcatat
tgaagggcecyg

attcaccgtc
ccagtctaag

gactactttg

accagagaca
gtctgaggac
actactgggg

atgccaagaa
acggccattt

ccaaggcacc

caccctgttc
attactgtgce

actctcacag

ctgcaaatga
atccetgact

tctcctca

112) npencranena mmwke (octatku CDRL BbIieI€HbI TOTYEPKUBAHUEM):

DVVMSQTPLS LPVSLGDQAS ISCRSSQSLV HSTGNTYFHW YLQKPGOSPK

LLIYRVSNRF SGVPDREFSGS GSGTDFTLKI SRVEAEDLGV YFCSQTTHVP

WTFGGGTKLE

IK

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

RSSQSLVHSTGNTYFH

AMUHOKUCJIOTHAs nocienoBaTeibHOCTh toMmeHa VL MAT 4 x PD-1 (SEQ ID NO:
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CDR2 MAT 4 x PD-1 (SEQ ID NO: 115):
CDR.3 MAT 4 k PD-1 (SEQ ID NO: 116):
[00114]

RVSNRF'S

SQTTHVPWT

IIpumepHbIil NONUHYKIEOTH, KOTOpbI konupyeT aomMeH VL MAT 4 k PD-1,

COZEPIKHT IOCIENOBATENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 113 (HykieoTuasl, KOTUpyromue

ocratku CDRy, BbIeneHbl NOTYEPKUBAHUEM):

gatgttgtga
tcaagcctcc

gaaacaccta

tgtcccaaac

atctcctgeca

tccactctcc

gatctagtca

ctgcctgtca
gagccttgtt

gtcttggaga

cacagtactg

tttccattgg

ctcctgatct
cagtggcagt
aggctgagga
tggacgttcg

acagggtttce

tacctgcaga

taaccgattt

agccaggcca

tctggggtcc

ggatcaggga
tctgggagtt

gtggaggcac

cagatttcac

tatttctgct

actcaagatc

ctcaaactac

gtctccaaag
ccgacaggtt

agcagagtgg
acatgttccg

caagctggaa

atcaaa

E MbInHOe MOHOKJIOHAJIbHOE aHTHTEeN0 K PD-1 yesioBeka S

[00115]

NO: 117) npencrasnena Huke (ocratku CDRy BbIeneHbl MOqUepKUBAHHEM ).
QVOLQOPGVE LVRPGASVKL SCKASGYSEFT AYWMNWMKOR PGQGLEWIGV
ITHPSDSE TWL NQKFKDKATL TVDKSSSTAY MQLISPTSED SAVYYCAREH

YGSSPFAYWG QGTLVTVSA

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

[00116]

AmuHOKHCIIOTHasA nocnenoBarenbHocTh fomeHa VH MAT 5 x PD-1 (SEQ ID

IIpumepHsblit nonuHykaeoTun, kotopeiii kogupyer nomeH VH MAT 5 x PD-1,

COIEPKHT MOCIeNOBaTeIbHOCTD, npuBeaeHHYI0 B SEQ ID NO: 118 (HykyieoTuapl, KOTUpyrOImue

ocratku CDRy, BbIeeHbI NOTYEPKUBAHUEM):

caggtccaac tgcagcagcc tggggttgaa

agtgaagctg

tgaactggat
attcatcectt

tcctgcaagg
gaaacagagg

ccgatagtga

cttctggcta
cctggacaag

aacttggtta

ctggtgaggce
ctccttcacc
gccecttgagtg

aatcagaagt

ctggagcttc
gecetactgga

gattggcgtg

tcaaggacaa

ggccacattg
tcagcccgac

tacggtagta

actgtagaca
atctgaggac
geeegtttge

aatcctccag
tctgcggtcet
ttactggggce

cacagcctac
attactgtgc

caagggactc

atgcaactca

aagagagcac

tggtcactgt ctctgca

[00117]

122) npencrasnena ke (octatku CDRL BbIEIeHbI TOTYEPKUBAHUEM):

AMUHOKUCJIOTHAs nocienoBaTeibHOCTh tomeHa VL MAT 5 k PD-1 (SEQ ID NO:
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DIVLTQSPAS LAVSLGORAT ISCRANESVD NYGMSEFMNWE QQOKPGQPPKL

LIYAASNQGS GVPARFSGSG SGTDEFSLNIH PMEEDDTAMY FCQQSKEVPY
TFGGGTKLEI K

CDRLI MAT 5 k PD-1 (SEQ ID NO: 124): RANESVDNYGMSFMN
CDR12 MAT 5 x PD-1 (SEQ ID NO: 125): AASNQGS
CDRL3 MAT 5 x PD-1 (SEQ ID NO: 126): QOSKEVPYT

[00118] IIpumepHbIil NOAMHYKIEOTH, KOTOpbI konupyeT aomeH VL MAT 5 k PD-1,
COZIEPKUT IOCIIEN0OBATENbHOCTD, npuBeaeHHYI0 B SEQ ID NO: 123 (HykyieoTuasl, KOTUpPYyOINe

ocratku CDRL, BbIeneHbl NOqYEPKUBAHUEM):

gacattgtgc
gagggccacc

tgagttttat

tgacccaatc

atctcctgca

tccagcecttcet

gagccaacga

ttggctgtgt
aagtgttgat

ctctagggca
aattatggca

gaactggttc

ctcatctatg

ctgcatccaa

CaaCadaaac

ccaaggatcce

caggacagcc

ggggtccctg

tggcagtyggg
aggatgatac

acgttcggag

tctgggacag
tgcaatgtat

gggggaccaa

atttcagcct
ttctgtcage

caacatccat

aaagtaagga

acccaaactc
ccaggtttag
cctatggagg
ggttccgtac

gctggaaata

aaa

F MpbIIIHHOE MOHOKJIOHAJIbHOE AHTHTEI0 K PD-1 yejioBeka 6
[00119] AMHHOKHUCJIOTHAsT TochienoBaTebHOCTh qoMeHa VH MAT 6 x PD-1 (SEQ ID
NO: 127) npencrapnena Huke (octatku CDRy BbineeHbl NOqYEPKUBAHUEM ).

EVKLVESGGG LVNPGGSLKL SCAASGETFEFS SYGMSWVRQT PEKRLEWVAT

ISGGGSDTYY PDSVKGRETI SRDNAKNNLY LOMSSLRSED TALYYCARQK
ATTWFAYWGQ GTLVTVST

CDRul MAT 6 x PD-1 (SEQ ID NO: 129): SYGMS
CDRu2 MAT 6 k PD-1 (SEQ ID NO: 130): TISGGGSDTYYPDSVKG
CDRu3 MAT 6 x PD-1 (SEQ ID NO: 131): OKATTWFAY

[00120] IIpumepHbIil nonuHykJIeoTHn, Kotopelii kogupyer nomeH VH MAT 6 x PD-1,
COIEPKHT IMOCIIENOBATENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 128 (HykieoTuapl, KOTUPYIOINe

ocratku CDRy, BbIeIeHbI OTYEPKUBAHUEM):

gaaatcgtac tcacccagtc acctgcaacc

acgtgccact

tgtccttcat

ctcagctgca

gaactggttt

ctcatccacg

ccegectetaa

gagcaagtga

ctttctctga
gagtgtggac

gccccggtga

aattacggca

cagcagaagc

cecgeggatet

tggatcagga

agtggcactg

acttcaccct

ctgggcagcc
ggggtgcctt

tacaatcagc

acctaagctg
cacgtttttc

tctctggage
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cagaggactt tgccgtctat ttctgccage aatctaaaga ggtgccctat

acttttggtg gcgggaccaa ggttgagatc aaa
[00121]
132) npencrasnena Huwke (ocratku CDRL BbIeIeHbI MOTYEPKUBAHUEM):

DIVLTQOSPAS LAVSLGORAT ISCRASESVD NYGISEFMNWE QQOKPGQPPKL

LIYPASNQGS GVPARFSGSG SGTDESLNIH PMEEDDAAMY FCQQSKEVPW
TFGGGTKLEL K

CDRLI MAT 6 k PD-1 (SEQ ID NO: 134): RASESVDNYGISFEFMN
CDR12 MAT 6 x PD-1 (SEQ ID NO: 135): PASNQGS
CDRL3 MAT 6 x PD-1 (SEQ ID NO: 136): QOSKEVPWT

[00122]

AMUHOKUCJIOTHAs nocaenoBaTeibHOCTh toMmeHa VL MAT 6 k PD-1 (SEQ ID NO:

IIpumepHbIl NOAMHYKJIEOTH, KOTOpbIM koxupyeT aomMeH VL MAT 6 k PD-1,

COIIEP>KUT TOCNIeA0BaTeNbHOCTD, puBeneHHyo B SEQ ID NO: 133 (HykieoTuabl, KOOUPYIOLIHE

octratku CDRL, BbIeneHbl NOqYEPKUBAHHEM):

gacattgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca

gagggccacc atctcctgca gagccagcega

ttagttttat

gaactggttc

ctcatctate

ctgcatccaa

aagggttgat

aattatggca

CaacCcadaaac

ccaaggatcce

tggcagtggg
aggatgatgc
acgttcggtg

tctgggacag
tgcaatgtat

gaggcaccaa

acttcagcct

ttctgtecage

caggacagcc
ggggtccctg
caacatccat

aaagtaagga

acccaaactc
ccaggtttag
cctatggagg
ggttcegtgg

gctggaaatc

aaa

G MoHoxkjioHANBbHOE aHTUTEN0 K PD-1 yesioBeka 7

1 MbImnHOe MOHOKJIOHAJIbHOE aHTUTE 10 K PD-1 yenoBexka 7

[00123]

NO: 137) npencrapnena Hke (octatku CDRy BbIneeHbl NOqYEPKUBAHUEM ).
OVOLOQPGAE LVRPGASVKL SCKASGYSET SYWMNWVKQR PGQGLEWIGV
ITHPSDSETWL DQKFKDKATL TVDKSSTTAY MQLISPTSED SAVYYCAREH

YGTSPFAYWG QGTLVTVSS

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

[00124]

AMUHOKUCJIOTHasT TochienoBatenbHOCTh nomena VH MAT 7 x PD-1 (SEQ ID

IIpumepHbIil nonuHykJIeoTHn, KoTopblii kogupyer nomeH VH MAT 7 x PD-1,

COIEPKHT IMOCIENOBATEIbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 138 (HykieoTuasl, KOTUpPYOINe

ocratku CDRy, BbIeIeHbI TOTYEPKUBAHUEM):
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[00125]

gaggtccaac
agtgaagctg

tgaactgggt
attcatcett

tgcagcagcc
tcctgcaagg
gaagcagagg
ccgatagtga

tggggctgaa
cttctggcta

cctggacaag

aacttggtta

ctggtgaggc
ctccttcacc
gccttgagtg
gatcagaagt

ctggagcttc
agctactgga

gattggcgtg

tcaaggacaa

ggccacattg
tcagcccgac

tacggtacta

actgtagaca
atctgaggac
geeegtttge

aatcctccac
tctgcggtcet
ttactggggce

cacagcctac
attactgtgce

caagggactc

atgcaactca

aagggagcac

tggtcactgt gtcttcc
AMuHOKUCIOTHAs nocienoBaTesibHOCTh tomeHa VL MAT 7 k PD-1 (SEQ ID NO:

142) npencrasnena Huwke (ocratku CDRL BbIeeHbI MOTYEPKUBAHUEM):

DIVLTQSPAS LAVSLGORAT ISCRANESVD NYGMSEFMNWE QQKPGQPPKL

LIHAASNQGS GVPARFSGSG FGTDEFSLNIH PMEEDDAAMY FCQQSKEVPY

IFGGGTKLEI K

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

CDR.3 MAT 7 k PD-1 (SEQ ID NO: 146): OQSKEVPYT

[00126] IIpumepHbIl NOAUHYKJIEOTH, KOTOpbI koxupyeT aomMeH VL MAT 7 x PD-1,
COZIEP>KUT TOCNIeA0BaTeNbHOCTD, MpuBeneHHyo B SEQ ID NO: 143 (HykieoTuabl, KOOUpPYIOIINe

octatku CDRy, BeIneIeHBI MOAYEPKUBAHUEM):

gacattgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca
gagggccacc atctcctgca gagccaacga aagtgttgat aattatggcea
tgagttttat gaactggttc caacagaaac caggacagcc acccaaactc
ctcatccatg ctgecateccaa ccaaggatce ggggtccctg ccaggtttag
tggcagtggg tttgggacag acttcagcct caacatccat cctatggagg
aggatgatgc tgcaatgtat ttctgtcagec aaagtaagga ggttccgtac
acgttcggag gggggaccaa gctggaaata aaa

2 I'ymanu3anusi MOHOKJIOHAIBHOTO aHTHTea K PD-1 yenoBeka 7, 4To0bl MOJYy4YHTH

«MAT Kk 9PD-1 7»

[00127] BrimeonucanHoe MBIITMHOE MOHOKJIOHAIbHOE aHTUTENO K PD-1 yenoseka, MAT

7 x PD-1, Obul0 TyMaHHU3UPOBAHO U JONOJHHUTEIBHO JACHMMYHU3HUPOBAHO IIOCI]E

UIeHTU(QUKAIIMY  AHTHTEHHBIX  JMHUTOMOB, YTOOBI  MPOJEMOHCTPUPOBATH  BO3MOKHOCTH

rymaHusaliid aHTUTEJA K PD-1 uyenoBeka ¢ LOEJbKO YMCHBUICHUA €ro aHTUICHHOCTH IIpU

BBEACHHUU YCJIOBEKY-PECUIIUECHTY. B pe3yabTaTe rymMmaHu3anuu MOJIYyHYHIIN JABa

TyMaHU3UPOBAaHHBIX NoMeHa VH, o0o3HadeHHBIX B HacTosmeM aokymeHTe kak « VH1 MAT k
9PD-1 7» u «VH2 MAT k 4PD-1 7», u Tpu ryMaHn3upoBaHHbIX AoMeHa VL, 0003HaueHHBIX B

HactosimeM nokyMeHTe kak « VL1 MAT k uPD-1 7», «<VL2 MAT k 4uPD-1 7» u «VL3 MAT «
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yPD-1 7». JIroboli U3 ryMaHU3WpOBaHHBIX JOMEHOB VL MokeT OBITh crmapeH ¢ Jo0bIM U3
Ir'yMaHU3UpOBaHHBIX OMeHOB VH. CoOTBETCTBEHHO, NHOOOE aHTUTENO, CoAepIKalee OAWH U3
I'YMaHW3UPOBAHHBIX JOMEHOB VL, CrapeHHbBIX ¢ T'yMaHHW3MPOBaHHBIM foMeHOM VH, B o0mem
HaspiBaeTcst «MAT k 4uPD-1 7», U KOHKpeTHble KOMOMHAIIMM T'YMaHU3HPOBAHHBIX JOMEHOB
VH/VL ynomuHarOTCsT €O CChUIKOW Ha omnpeneneHHble aomensl VH/VL, nHanpuwmep,
ryMaHu3upoBaHHoe aHTuTeno, coaepxkamee VHI MAT k uPD-17 u VL2 MAT k uPD-11, B
yactHOCTH HasbiBaeTrcs «MAT k uPD-1 7(1.2)».

[00128] AMMHOKHCJIOTHas nocyenaoaTenbHocTh AoMeHa VH u3z VH1 MAT k yuPD-17
(SEQ ID NO: 147) npenctasnena Huwxke (octarku CDRH BbIA€NeHbI MOAYEPKUBAHNUEM):

QVOQLVOSGAE VKKPGASVKV SCKASGYSET SYWMNWVRQA PGQGLEWIGV

IHPSDSETWL DQKFKDRVTI TVDKSTSTAY MELSSLRSED TAVYYCAREH

YGTSPFAYWG QGTLVTVSS
[00129] IIpumepHblil nonuHykiaeoTua, koropeli koaupyer VHI MAT x uPD-17,
COZIEPIKUT TOCNIe0BaTeIbHOCTD, MpuBeneHHy0 B SEQ ID NO: 148 (HykieoTuabl, KOOUPYIOLIHE

octratku CDRy, BbIeneHbl NOqUEPKUBAHUEM):

[00130]

caagttcaat
tgttaaggtg
tgaattgggt

atacatcctt

tggtacagag
tcctgcaaag
gcgtcaagca

ctgacagcga

cggggcagag
ccagcggtta

ccagggcadgg

gtgaagaaac
cagctttaca

gtctggaatg

aacatggttg gaccagaaat

ccggcgcecag

agctattgga

gattggggtg
ttaaagatcg

tgtgacaatt
ccagcttgcg

tacggcacat

acagtcgata
gtccgaggac
caccttttge

agtccacaag
accgctgtgt
atactggggc

cactgcttac
attattgcgce

cagggaactc

atggaactct
cagagagcac

tcgtaaccgt atcctcc

(SEQ ID NO: 149) npencrasnena Hiwke (ocratku CDRy BeIIENeHBI TOAYEPKUBAHUEM):

QVOLVQSGAE VKKPGASVKV SCKASGYSET SYWMNWVRQA PGQGLEWAGV

IHPSDSETWL DQKEFKDRVTI TVDKSTSTAY MELSSLRSED TAVYYCAREH

YGTSPFAYWG

QGTLVTVSS

AMMHOKHUCJIIOTHAsT ITociienoBaTenbHOCTh noMeHa VH u3s VH2 MAT x 4PD-17

[00131] IIpumepHblii nmonuHykjiIeoTHa, koTopelii koaupyer VH2 MAT k uPD-17,
COIEPKHT IMOCIENOBAaTENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 150 (HykyieoTuapl, KOTUpPYOINe
CDR4u ocTaTku, BbIEJIeHBI TOTYEPKUBAHUEM):

caagttcaat

tggtacagag cggggcagag gtgaagaaac ccggcgccag

tgttaaggtg
tgaattgggt

atacatcctt

tcctgcaaag
gcgtcaagca

ctgacagcga

ccagcggtta

ccagggcagqg
aacatggttg

cagctttaca
gtctggaatg

gaccagaaat

agctattgga

ggctggggtg
ttaaagatcg

tgtgacaatt

acagtcgata

agtccacaag

cactgcttac

atggaactct
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[00132]

[00133]

[00134]

[00135]

ccagcttgcg gtccgaggac accgctgtgt attattgcgc cagagageac

tacggcacat caccttttge atactggggcec cagggaactc tcgtaaccgt atcctcc

(SEQ ID NO: 151) npencrasnena Hiwke (ocratku CDRH BeIIeNeHBI TOAYEPKUBAHUEM):

EIVLTQSPAT LSLSPGERAT LSCRANESVD NYGMSEFMNWE QQKPGQPPKL

LIHAASNQGS GVPSRESGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI

K

ocratku CDRy, BbIeneHbl NOTYEPKUBAHUEM):

gaaatcgtac tcacccagtc acctgcaacc

acgtgccact

tgtccttecat

ctcagctgca

gagcaaatga

ctttctctga
gagtgtggac

gccccggtga

aattacggca

gaactggttt

ctcatccacg

ccgectctaa

cagcagaagc

ccagggatct

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

acttcaccct

ttctgccage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctctggagce
ggtgccctat

ggttgagatc

aaa

(SEQ ID NO: 153) npencrasnena Huxke (ocratku CDRy BbIIeNeHbI MOAYEPKHUBAHUEM ):

EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEFMNWE QQKPGQPPKL

LIHAASNQGS GVPSRFESGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY

TFGGGTKVEI

K

ocratku CDRy, BbIeeHbI OYEPKUBAHUEM):

gaaatcgtac tcacccagtc acctgcaacc

acgtgccact

tgtccttcat

ctcagctgca

gagcaagtga

ctttctctga
gagtgtggac

gaactggttt

ctcatccacg

cegectetaa

cagcagaagc

ccagggatcect

gccceccggtga

aattacggca

ctgggcagcc
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtcectat

gcgggaccaa

acttcaccct

ttctgceage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctctggage
ggtgcecctat

ggttgagatc

aaa

AMHHOKHUCIIOTHAsT mociieqoBarebHOCTh nomena VL m3 VL1 MAT k 4PD-17

IIpumepHblil nonuHykiaeoTun, kotopeii komupyer VL1 MAT k uPD-17,

COZIEPKUT IOCIENOBATENbHOCTD, puBeaeHHYI0 B SEQ ID NO: 152 (HykieoTuasl, KOTupyoomue

AMHHOKHUCIIOTHAsT mociienoBarelbHocTh nomeHa VL u3 VL2 MAT k 4yPD-17

IIpumepHbiit nonuHykiaeotun, koropbiii komupyer VL2 MAT x uPD-17,

COZIEPIKUT MOCNIEAOBATEIbHOCTD, puBeneHHy0 B SEQ ID NO: 154 (HykeoTHabl, KOTUPYIOIIHE

[00136] AMMHOKHUCIIOTHAsT MOCJIeqoBaTelbHOCTh nomeHa VL u3 VL3 MAT k 4PD-17

(SEQ ID NO: 155) npencrasnena Hiwxke (octratku CDRH BbIIENeHBI MOAYEPKIUBAHUEM):

59



EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEMNWE OQOQKPGQOPPKL

LITHAASNRGS GVPSREFSGSG SGTDEFTLTIS SLEPEDFAVY FCQQOSKEVPY
TFGGGTKVEIL K
[00137] IIpumepHblii nmonuHykaeoTHn, kotopeii komupyer VL3 MAT k uPD-17,
COZEPKHT IOCIIENOBATENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 156 (HykieoTuasl, KOTUpyromue

ocratku CDRy, BbIeeHb NOTYEPKUBAHUEM):

[00138]

gaaatcgtac
acgtgccact

tgtccttcat

tcacccagtc

ctcagctgca

acctgcaacc

gagcaagtga

ctttctctga
gagtgtggac

gccccggtga

aattacggca

gaactggttt

ctcatccacg

ccgectetaa

cagcagaagc

ccgeggatcet

ctgggcagcce
ggggtgcctt

tggatcagga
cagaggactt
acttttggtg

agtggcactg
tgccgtctat

gcgggaccaa

AMHHOKUCJIOTON

acttcaccct

ttctgcecage

tacaatcagc

aatctaaaga

acctaagctg
cacgtttttc
tctctggagce
ggtgccctat

ggttgagatc

aaa

CDRL] nomena VL u3 VL2 MAT k uPD-17 u VL3 MAT x 4uPD-1 7 conepsur

3aMeHy  acraparuia CEpUHOM M COAEPKUT  AMHHOKHCJIOTHYIO
NOCNIENOBATENBHOCTE: RASESVDNYGMSEFMN ((SEQ ID NO: 157), 3aMeHeHHBI# CEPUH BbIIEEH
noguepkuBanueM). COIJIaCHO HACTOSIIIEMY H300pPETEHHIO MPENyCMOTPEHO, YTO aHAJOTHYHAS
3aM€eHa MOKET ObITh BKJrOYeHa B 000 u3 nomeHoB CDRr1 MAT 7 k PD-1, onucaHHBIX BBILIE.
[00139] ITomumo storo CDRr2 nmomena VL VL3 MAT x 4PD-17 comepkur 3ameHy
rJIyTaMUHA AMHUHOKHUCJIOTOM aprUHUHOM M COIEP’KUT aMHHOKHCJIOTHYHO TMOCJIEIOBATEIbHOCTD:
AASNRGS ((SEQ ID NO: 158), 3aMeHeHHbIl aprMHUH BbleNieH noguepkupaHueM). CoriaacHo
HACTOSIIIEMY U300PETEHHIO MPEAYCMOTPEHO, YTO AHAJIOTHYHAS 3aMEeHA MOKET ObITh BKJIFOYEHA B
nr060ii u3 nfomeHoB CDR1.2 MAT 7 k PD-1, onucaHHBIX BBIIIIE.
H MbimnHoe MOHOKJIOHAJIbHOE aHTHTE 10 K PD-1 yenoBeka 8
[00140] AMUHOKUCJIOTHasT TochienoBatenbHOCTh qomena VH MAT 8 x PD-1 (SEQ ID
NO: 159) npencrapnena ke (octatku CDRy BbIneIeHb NOTYEPKUBAHIEM ).

EGOLQQSGPE LVKPGASVKI SCKASGYTFT DYYMNWVKON HGKSLEWIGD

INPKNGDTHY NQKEFKGEATL TVDKSSTTAY MELRSLTSED SAVYYCASDEFE

DYWGQGTTLT VSS

CDRul MAT 8 x PD-1 (SEQ ID NO: 161): DYYMN
CDRu2 MAT 8 k PD-1 (SEQ ID NO: 162): DINPKNGDTHYNQKFKG
CDRu3 MAT 8 x PD-1 (SEQ ID NO: 163): DFDY
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[00141] IIpumepHbIil nonuHykJIeoTHn, KoTopblii koaupyer nomeH VH MAT 8 x PD-1,
COZEPKHT IMOCIENOBATENbHOCTD, puBeaeHAY0 B SEQ ID NO: 160 (HyksieoTuapl, KOTUPYIOINe

ocratku CDRgy, BbII€NICHBI TOYEPKUBAHUEM )

[00142]

gagggccagc tgcaacaatc tggacctgag

agtgaagata
tgaactgggt

attaatccta

tcctgtaagg
gaagcagaac

aaaatggtga

cttctggata
catggaaaga

cactcactac

ctggtgaagc
cacgttcact
gccttgagtg

aaccagaagt

ctggggcttc

gactactaca

gattggagat
tcaagggcga

ggccacattg
gcagcctgac

gactactggg

actgtagaca
atctgaggac

gccaaggcac

agtcctccac
tctgcagtct

cactctcaca

cacagcctac
attactgtgce
gtctcctcc

atggagctcc
gagcgatttt

164) npencrasnena Huke (octatku CDRL BbIeIeHbI TOTYEPKUBAHUEM):

DVVMTQTPLS LPVGLGDQOAS ISCRSSQTLV YSNGNTYLNW FLOKPGQSPK
LLIYKVSNRF SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV YFCSQSTHVP

AmuHOKHUCIOTHAs nocaenoBaTenbHOCTh fomeHa VL MAT 8 k PD-1 (SEQ ID NO:

FTFGSGTKLE IK

CDRL1 MAT 8 x PD-1 (SEQ ID NO: 166): RSSQTLVYSNGNTYLN
CDR 2 MAT 8 k PD-1 (SEQ ID NO: 167): KVSNRFS

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

[00143] IIpumepHbIil NOMUHYKIEOTH, KOTOphI Konupyer nomeH VL MAT 8 k PD-1,
COIEPKHT MOCIeNOBaTeNbHOCTD, npuBeaeHHYI0 B SEQ ID NO: 165 (HykJieoTUabl, KOTUPYIOIINE

ocratku CDRL, BbIeneHbl NOTYEPKUBAHUEM):

gatgttgtga tgacccaaac tccactctcc

tcaagcctcc

gaaacaccta

atctcttgca _gatctagtca

tttaaattgg

ctcctgatcet
cagtggcagt
aggctgagga

acaaagtttce

ctgcctgtceg
gacccttgta

gtcttggaga
tatagtaatg

ttcctgcaga

caaccgattt

agccaggcca

tetggggtcec

ggatcaggga
tctgggagtt

cagatttcac

actcaagatc

gtctccaaag

cagacaggtt

agcagagtgg

tatttctgct ctcaaagtac acatgttcca

aaagttggaa ataaaa

ttcacgttcg gctcggggac
I MonokaonanbHoe anTuTe 10 K PD-1 gyennoBexka 9
1 MbulinnHOe MOHOKJIOHAIBbHOE aHTUTEN0 K PD-1 yennoBeka 9
[00144] AMUHOKUCJIOTHAsT TochienoBatenbHOCTh qoMena VH MAT 9 x PD-1 (SEQ ID
NO: 169) npencrapnena ke (octatku CDRy BbIneIeHb NOTYEPKUBAHIEM ).

EVMLVESGGG LVKPGGSLKL SCAASGFTFS SYLVSWVRQT PEKRLEWVAT

ISGGGGNTYY SDSVKGRETI SRDNAKNTLY LQISSLRSED TALYYCARYG

FDGAWFAYWG OGTLVTVSS
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CDRul MAT 9 x PD-1 (SEQ ID NO: 171):
CDRu2 MAT 9 x PD-1 (SEQ ID NO: 172):
CDRu3 MAT 9 x PD-1 (SEQ ID NO: 173):

SYLVS

TISGGGGNTYYSDSVKG

YGEFDGAWEFAY

[00145] IIpumepHbIil nonuHykJIeoTHa, KoTophlii koaupyer nomeH VH MAT 9 x PD-1,
COIEPIKHT IOCIEN0OBATENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 170 (HykyieoTuasl, KOTUPYIOINe

octratku CDRy, BbIeeHb NOTYEPKUBAHUEM):

gaagtgatgc
cctgaaactc

tgtcttgggt
attagtggtg

tggtggagtc
tcctgtgcag
tcgccagact

gtggtggtaa

tgggggaggc
cctctggatt

ccggagaaga

cacctactat

ttagtgaagc
cactttcagt
ggctggagtyg
tcagacagtg

ctggagggtc
agttatcttg

ggtcgcaacc

tgaagggtcg

attcaccatc

gcagtctgag

tccagagaca

gtctgaggac

atgccaagaa

acggccttgt

caccctgtac

attactgtgce

ctgcaaatca

aaggtatggt

cctggtttge ttactggggc caagggactc tggtcactgt ctcttcc

ttcgacggeg
[00146]

AMMHOKHCJIOTHAs nocienoBarenbHOCTh foMena VL MAT 9 x PD-1 (SEQ ID NO:
174) npencrasnena Hike (octatku CDRL BelneneHbl NOgUYepKUBAHUEM):

DIOMTOSPAS LSASVGDIVT ITCRASENIY SYLAWYQQKQ EKSPQLLVYN

AKTLAAGVPS RFESGSGSGTQ FSLTINSLQOP EDEGNYYCQH HYAVPWTEGG GTRLEIT

CDRL1 MAT 9 k PD-1 (SEQ ID NO: 176): RASENIYSYLA
CDR(2 MAT 9 kx PD-1 (SEQ ID NO: 177): NAKTLAA
CDR.3 MAT 9 k PD-1 (SEQ ID NO: 178): QHHYAVPWT

[00147] IIpumepHbIil NOMUHYKIEOTH, KOTOphI konupyeT aomeH VL MAT 9 k PD-1,
COIEPIKHT TMOCIENOBATEeIbHOCTD, npuBeaeHHYI0 B SEQ ID NO: 175 (HyksieoTUabl, KOTUPYIOIINE

ocratku CDRL, BbIeNeHbl OTYEPKUBAHUEM):

gacatccaga
tattgtcacc
catggtatca

gcaaaaacct

tgactcagtc

atcacatgte

tccagecctcee

gagcaagtga

ctatctgcat
gaatatttac

ctgtgggaga
agttatttag

gcagaaacadg

tggcagcagg

aggcacacag
ggaattatta

ggcaccagac

ttttctctga
ctgtecagecat

gaaaaatctc
tgtgccatca
ccatcaacag

cattatgctg

ctcagctcct
aggttcagtg
cctgcagcect

ttcegtggac

ggtctataat
gcagtggatc
gaagattttg
gttcggtgga

tggaaatcac

a

2 I'ymanu3anusi MOHOKJIOHAIBHOTO aHTHTea K PD-1 yenoseka 9, 4To0bl moy4uTh
«MAT k 4PD-1 9»
[00148] BrimeonucaHHoe MBIIIMHOE MOHOKJIOHaIbHOE aHTuTeno k PD-1 uenmoseka 9

T'YMaHU3HUPOBAJIU U AONOJHHUTCIBHO NCUMMYHU3UPOBAIN MOCIEC I/II[eHTI/I(I)I/IKaL[I/II/I AHTHUI'€CHHBIX
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SMUTONOB, YTOOBI MPOAEMOHCTPHPOBATH BO3MOXKHOCTh 'yMaHU3auK anTuTeNa kK PD-1 yenoseka
C LIEJIbI0 YMEHBIICHNUs] €r0 aHTUTE€HHOCTU TNPU BBEIEHUHU YeNIOBEKYy-peLunueHTy. B pesynbpraTe
T'YMaHNW3aLIUU TOJNYYWIN JIBa T'YMaHM3HPOBAHHBIX NoMeHa VH, 00O3Ha4YeHHBIX B HaCTOsIIEH
3asBke kak « VH1 MAT k uPD-19» u «VH2 MAT k 4PD-19», u aBa rymMaHHU3UpPOBaHHbIX
nomeHa VL, obo3HaueHHbIX B Hactosiei 3asBke kak « VL1 MAT k 4uPD-1 9» u «VL2 MAT k
yPD-19». JoOoli w3 TIyMaHW3UPOBAaHHBIX JOMEeHOB VL Moxker ObITh cHapeH ¢
rymann3uposanHeiMu foMeHaMu VH. CooTBeTCTBEHHO, JIF000€ aHTHUTENIO, COAEpIKallee OUH U3
I'YMaHU3UPOBAHHBIX JOMEHOB VL, crapeHHbIX C I'yMaHHM3MPOBAaHHBIM foMeHOM VH, B o0mem
cnyyae HasbiBaerca «MAT k uyPD-19», U KOHKpeTHble KOMOWHAIMM TyMaHH3HPOBAHHBIX
nomenoB VH/VL ynomuHaroTCsi CO CChUIKOW Ha ompexaeneHHbie nomensl VH/VL, nampumep,
ryMaHusupoBaHHoe aHTtuteno, coaepxkamee VHI MAT k uPD-1 9 u VL2 MAT k 4uPD-19, B
yacTHOCTH HasbiBaeTcs «MAT k uPD-1 9(1.2)».

[00149] AMMHOKHUCJIOTHas nocyenaosBaTenbHocTh AoMeHa VH u3z VHI MAT k 4PD-19
(SEQ ID NO: 179) npencrasnena Huxe (ocratki CDRy BbIeNneHbI MOTYEPKUBAHUEM):

EVQLVESGGG LVRPGGSLKL SCAASGFTEFS SYLVSWVRQA PGKGLEWVAT

ISGGGGNTYY SDSVKGRETI SRDNAKNSLY LOMNSLRAED TATYYCARYG

FDGAWFAYWG QGTLVTVSS
[00150] IIpumepHbiii nonunykiaeotun, koropbii komupyer VHI MAT k 4PD-19,
COJZIEP>KUT TOCNeA0BaTeNbHOCTD, MpuBeneHHyo B SEQ ID NO: 180 (HykieoTuabl, KOOUpyroIne

ocratku CDRy, BbIiesIeHbI IOTYEPKUBAHUEM):

gaggtgcagc
tctgaaactg

tgtcttgggt
atcteceggtg

tggtggaaag
tcectgtgecag
aagacaagca

gaggtggcaa

tgggggcggc
catcaggatt

cccggaaaadg

cacctactat

ctggtgcgac
tactttttca
gcttggaatg

agcgacagtg

ccgggggaag
tcttateteg

ggtggccact
tcaagggaag

atttaccatc

actccctgeg

agtcgcgaca

cgccgaggac

acgctaagaa

accgccacct

tagcctgtac
attactgtgc

ctccagatga

acgctatgga

tttgacggeg
[00151]

catggtttge ctactgggga cagggcacat tggtaaccgt tagctcc

AMUHOKHUCJIIOTHAST IIOCiIenoBaTenbHOCTh nomMena VH u3 VH2 MAT x 4PD-19

(SEQ ID NO: 181) npencrasnena Hike (ocratku CDRH BeIIeNeHbI TOAYEPKUBAHUEM):
EVQLVESGGG LARPGGSLKL SCAASGETES SYLVGWVRQA PGKGLEWTAT
ISGGGGNTYY SDSVKGRETI SRDNAKNSLY LOMNSARAED TATYYCARYG

FDGAWFAYWG QGTLVTVSS
[00152] IIpumepHblii nmonuHyKjIeoTHA, KoTopeli koaupyer VH2 MAT k uPD-19,
COIEPKHT IMOCIENOBATENbHOCTD, puBeaeHAYI0 B SEQ ID NO: 182 (HykieoTuasl, KOTUpyOIye

ocratku CDRy, BbIeIeHBI TOTYEPKUBAHUEM):
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[00153]

gaggtgcagc
tctgaaactg

tgggctgggt
atcteceggtg

tggtggaaag
tcctgtgecag
aagacaagca

gaggtggcaa

tgggggcggc
catcaggatt

cccggaaaad

cacctactat

ctggcgcgac
tactttttca
gcttggaatg
agcgacagtg

ccgggggaag
tcttateteg

gacggccact

tcaagggaag

atttaccatc
actccgcacg

tttgacggeg

agtcgcgaca
cgccgaggac

catggtttgce

acgctaagaa
accgccacct

ctactgggga

tagcctgtac
attactgtgce

cagggcacat

ctccagatga

acgctatgga

tggtaaccgt tagctcc

CDRul pnomena VH uz VH2 MAT k 4PD-19 conepxur 3ameHy cepuHa

AMMHOKMCJIOTOH TTMLMHOM M CONEPKUT aMHHOKHMCIIOTHYIO TOC/IE0BATENbHOCTh. SYLVG ((SEQ
ID NO: 183), 3aMeHeHHbI TNIMLUWH BbIOENeH mNomdepkuBaHueM). CoOrinacHO HACTOSIIEMY
H300pETEHNI0 MPEYCMOTPEHO, UYTO aHAJOTHMYHAsl 3aMeHa MOXET ObITh BKJIIOUEHA B JHOOOH U3
nomeHoB CDRul MAT 9 k PD-1, onucaHHbIX BbILIE.

[00154] AMMHOKHCJIOTHas mnocienoBaTenpbHocTh noMeHa VL w3 VL1 MAT k uPD-19
(SEQ ID NO: 184) npencrasiena ke (ocratku CDRy BbIeeHb! TOJYePKUBAHUEM):

DIQMTQSPSS LSASVGDRVT ITCRASENIY SYLAWYQQKP GKAPKLLIYN

AKTLAAGVPS RFESGSGSGTD FTLTISSLQOP EDFATYYCQH HYAVPWTEGQ GTKLEIK
[00155] IIpumepHbiii nonuHykaeotun, koropbiii komupyer VL1 MAT x uPD-19,
COZIEP>KUT TOCNIe0BaTeNbHOCTD, MpuBeneHHyo B SEQ ID NO: 185 (HykineoTunbl, KOOupyrome

ocratku CDRy, BbIeeHbl NOTYEPKUBAHHEM):

gacattcaga tgactcagtc tcccagcagt

tcgggtcacc
cctggtatca

gccaagacce

atcacctgce

gtgcctcaga

ctgtccgecat

aaacatctat

ccgtggggga

tcatacctceg

acagaaacct

tcgecagetgg

agggacagat

ccacttacta

ttcaccctca

ctgcecagecat

ggtaaagccc
cgtgccaagt
ccatatcctc

cattacgcag

caaaattgct
aggttctcag
actgcagccc

tgcceetggac

catttacaac
gcagcggctc
gaggattttg

cttcggacaa

ggcactaagc

[00156]

tcgagatcaa a
AMHHOKHUCJIIOTHAsT MOCJIenoBaTelbHOCTh nomeHa VL u3 VL2 MAT k 4PD-19
(SEQ ID NO: 186) npencrasnena Huwxke (ocratku CDRy BbIAENeHBI MOAYEPKUBAHUEM ):

DIOMTQSPSS LSASVGDRVT ITCRASENIY NYLAWYQQKP GKAPKLLIYD

AKTLAAGVPS RFESGSGSGTD FTLTISSLQP EDFATYYCQH HYAVPWTEFGQ GTKLEIK
[00157] IIpumepHbiit nmonuHykiaeoTun, kotopbii komupyer VL2 MAT k uPD-19,
COZEPKHT IOCIENOBATENbHOCTD, npuBeneHAYI0 B SEQ ID NO: 187 (HykieoTuasl, KOTUPYIOINe
ocratku CDRy, BbIeIeHb TOTYEPKUBAHUEM):

gacattcaga tgactcagtc tcccagcagt ctgtccgcat ccgtggggga

tcgggtcacce atcacctgce gtgectcaga aaacatctat aactaccteg
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cctggtatca

gccaagacce

acagaaacct

tcegecagetgg

agggacagat

ccacttacta

ttcaccctca

ctgcecagecat

ggtaaagccc
cgtgccaagt
ccatatcctc

cattacgcag

caaaattgct
aggttctcag

actgcagccc

catttacgac
gcagcggctc
gaggattttg

tgcecectggac cttcggacaa

ggcactaagc

[00158]

tcgagatcaa a
CDRL1 nomena VL u3z VL2 MAT x 4PD-19 comepxxur 3ameHy cepuHa
AMUHOKUCJIOTOM  aClapariHOM U COAEPXKUT aMUHOKHCJIOTHYIO  TOCJIE€NOBATEIbHOCTD!
RASENIYNYLA (SEQ ID NO: 188), 3aMeHeHHbIN acraparuH BblIEJIEH MOTYEPKHMBAHUEM).
CornacHo HacrosimeMy H300pETEeHHI0 MPEAYCMOTPEHO, UYTO aHAJIOTUYHAsI 3aMEHA MOXKET ObITh
BKJIFOUeHa B m000i u3 momeHoB CDR1L1 MAT 9 x PD-1, onucaHHBIX BBIIIIE.
[00159] CDR12 nomena VL u3z VL2 MAT k u4PD-19 conepxur 3ameHy acmnaparuHa
AMUHOKMCJIOTOM acmapTaToM U COAEPKUT aMMHOKMCJIOTHYIO MOC/IEN0BATEIbHOCTh: DAKTLAA
((SEQ ID NO: 189), 3amMeHeHHbIH acnapTat BblAeNeH noadepkuBanuem). COrjacHO HaCTOSIIEMY
U300peTEeHHI0 MPEIYCMOTPEHO, YTO aHAJOTHYHAs 3aMeHa MOXeT ObITh BKJIOUEHA B JIFOOOH U3
momenoB CDR12 MAT 7 k PD-1, onucaHHbIX BbIIIE.
J MbIHHOe MOHOKJIOHAJIbHOE aHTHTEN0 K PD-1 yesioBeka 10
[00160] AMHHOKHUCJIOTHAs nocienoBarenbHocTh noMeHa VH MAT 10 x PD-1 (SEQ ID
NO: 190) npencrasnena Huke (ocratku CDRy BbIeneHbl OTYepKUBAHHEM ).

EVILVESGGG LVKPGGSLKL SCAASGETFEFS NYLMSWVRQT PEKRLEWVAS

ISGGGSNIYY PDSVKGREFTI SRDNAKNTLY LOMNSLRSED TALYYCARQE

LAFDYWGQGT TLTVSS

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

[00161] IIpumepHbIil MONUHYKIEOTHA, KOTOphIH kogupyeT nomeH VH MAT 10 x PD-1,
COIEPKHT IMOCIENOBAaTEeIbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 191 (HykieoTuasl, KOTUpyrOmue

ocratku CDRy, BbIeIeHbI TOYEPKUBAHUEM):

gaagtgatac
cctgaaactc
Egtcttgggt
attagtggtg

tggtggagtc
tcctgtgecag
tcgccagact

gtggtagtaa

tgggggaggc
cctctggatt

ccggagaaga

tatctactat

ttagtgaagc
cactttcagt
ggctggagtyg

ccagacagtg

ctggagggtc

aactatctca

ggtcgcaagt
tgaagggtcg

attcaccata
acagtctgag
ctggcttttg

tccagggaca
gtctgaggac
actactgggg

atgccaagaa
acggccttgt

ccaaggcacc

caccctgtac
attactgtgc

actctcacag

ctgcaaatga
aagacaagaa

tctcctcece
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[00162]

NO: 195) npencrasnena Hike (octatku CDRL BbIieIeHbI TOTYEPKUBAHUEM):

DIOMTQTTSS LSASLGDRVT ISCRTSQDIS NFLNWYQQKP DGTIKLLIYY

AMUHOKUCJIOTHAsT mocienoBarenbHocTh nomena VL MAT 10 k PD-1 (SEQ ID

TSRLHSGVPS RESGSGSGTD YSLTISNLEQ EDIATYFCQQ GSTLPWTEFGG GTKLEII

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

[00163]

IIpumepHbIil NONMMHYKJIEOTUA, KOTOphI kKoaupyeT nomeH VL MAT 10 x PD-1,

COZIEPKUT IOCIIENOBATENbHOCTD, NpuBeaeHHYI0 B SEQ ID NO: 196 (HykieoTuasl, KOTUpyomue

ocratku CDRL, BbIeneHbl NOqYEPKUBAHUEM):

gatatccaga
cagagtcacc
actggtatca

acatcaagat

tgacacagac

atcagttgca

tacatcctcc

ggacaagtca

ctgtctgcct
ggacattagc

ctctgggaga
aattttttaa

gcagaaacca

tacactcagg

tggaacagat
ccacttactt

ggcaccaagc

tattctctca

ttgccaacag

gatggaacta
agtcccatca
ccattagcaa

ggtagtacgce

ttaaactcct
aggttcagtg
cctggagcaa

ttcegtggac

gatctactac
gcagtgggtc
gaagatattg
gttcggtgga

tggaaatcat

a

K MpIlmuHOEe MOHOKJIOHAJBHOE aHTHTEN0 K PD-1 yesioBexka 11

[00164]

NO: 200) npencrapnena Huke (octatku CDRy BbineeHbl NOTYEPKUBAHUEM ).

EVOLQQSGTV LARPGASVEKM SCKTSGYTFT GYWMHWVKOR PGQGLKWMGA

IYPGNSDTHY NQKFKGKAKL TAVTSASTAY MELSSLTNED SAIYYCTTGT

AMUHOKUCJIOTHAs nocienosareabHocTh foMeHa VH MAT 11 x PD-1 (SEQ ID

YSYFDVWGTG TTVTVSS

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

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

[00165] IIpumepHbIil MONUHYKIEOTHA, KOTOphIH kogupyeT nomeH VH MAT 11 x PD-1,

COIEPKHT IMOCIENOBAaTEeNbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 201 (HykyieoTuapl, KOTUPYIOINE

ocratku CDRy, BbIeIeHb NOTYEPKUBAHUEM):

gaggttcagc
agtgaagatg
tgcactgggt
atttatcctg

tccagcagtc
tcctgcaaga
aaaacagagqg

gaaatagtga

tgggactgtg
cttctggcta
cctggacagg

tactcactac

ctggcaaggc
cacatttacc
gtctgaaatg

aaccagaagt

ctggggcttc
ggctactgga

gatgggggcet

tcaagggcaa

ggccaaactg

actgcagtca

catccgccag

cactgcctac

atggagctca
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gcagcctgac aaatgaggac tctgcgatct attactgtac tactgggacc
tactcgtact tecgatgtcectg gggcacaggg accacggtca ccgtctecte a
[00166]

AMUHOKUCJIOTHAsT mocienoBarenbHocTh nomena VL MAT 11 k PD-1 (SEQ ID
NO: 205) npencrasnena Hike (ocratku CDRL BbIieTIeHbI TOTYEPKUBAHUEM):

DILLTQSPAI LSVSPGERVS FSCRASQSIG TSIHWYQHRT NGSPRLLIKY

ASESISGIPS RESGSGSGTD FTLSINSVES EDIADYYCQQ SNSWLTFGAG TKLELK

[00167]

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

octratku CDRL, BbIeneHbl NOqYEPKUBAHUEM):

gacatcttgc tgactcagtc tccagccatc

aagagtcagt
actggtatca
gcttctgagt

ttctcctgca gggccagteca

gcacagaaca

ctatctetgg

agggactgat
cagattatta

tttactctta

ctgtcaacaa

ctgtctgtga
gagcattggce

IIpumepHbIil NONMHYKIEOTUA, KOTOphI Koaupyer nomeH VL MAT 11 x PD-1,

COIIEPIKUT TOCNIeAOBaTEIbHOCTD, MpuBeneHHyo B SEQ ID NO: 206 (HykIeoTH b, KOTUPYIOLIHE

gtccaggaga

acaagcatac

aatggttctc
gatcccttcc
gcatcaacag

agtaatagct

caaggcttct
aggtttagtg
tgtggagtct
ggctcacgtt

cataaagtat
gcagtggatc
gaagatattg
cggtgctggg

accaagctgg agctgaaa

L MbimnHOe MOHOKJIOHAJIbHOE aHTUTE 10 K PD-1 yenoBeka 12
[00168] AMUHOKUCJIOTHAs mocienosareabHocTh fomMeHa VH MAT 12 x PD-1 (SEQ ID
NO: 210) npencrapnena ke (octatku CDRy BbIeeHbl NOqYEPKUBAHUEM ).

OGHLQQSGAE LVRPGASVTL SCKASGFTEFT DYEMHWVKQT PVHGLEWIGT

IDPETGGTAY NQKEFKGKAIL TVDKSSTTTY MELRSLTSED SAVFYCSRER

ITTVVEGAYW YFDVWGTGTT VTVSS

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

[00169] IIpumepHbIil MONUHYKIEOTHA, KOTOphIH kogupyeT nomed VH MAT 12 x PD-1,
COZEPKHT IMOCIIENOBATENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 211 (HykieoTuasl, KOTUPYIOINeE
ocratku CDRy, BbIeIeHBI TOTYEPKUBAHUEM):

cagggtcacc tgcagcagtc tggggctgag ctggtgaggc ctggggcttc

agtgacgctg tcctgcaagg cttcgggcett cacatttact gactatgaga

tgcactgggt gaaacagaca cctgtgcatg gcctggaatg gattgggact
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attgatcctg

aaactggtgg

tactgecctac

aatcagaagt

tcaagggcaa

ggccatactg
gcagcctgac

attactacgg

acagtagaca

atctgaggac
ttgttgaggg

aatcttccac
tctgccgtcet
ggcatactgg

tacaacctac
tttattgttc
tacttcgatg

atggagctcc

aagagagagg
tctggggcac

agggaccacg

gtcaccgtct

cctca

[00170] AMUHOKUCJIOTHAs nocaenoBaTeibHOCTh toMmeHa VL MAT 4 x PD-1 (SEQ ID NO:
215) npencrasiena Hwke (ocratku CDRL BbIi€NIEHBI TOAYEPKUBAHNUEM):

DVLMTQTPLS LPVSLGDOAS ISCRSSQNIV HSNGNTYLEW YLOKPGQSPK

LLICKVSTRE SGVPDRFSGS GSGTDFTLKI SRVEAEDLGV YYCFQGSHVP
YTFGGGTKLE IK

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

[00171] IIpumepHbIil NONUHYKIEOTUA, KOTOphI KoaupyeT nomeH VL MAT 12 x PD-1,
COZIEP>KUT TOCNIeA0BaTeNbHOCTD, MpuBeneHHyo B SEQ ID NO: 216 (HykieoTuabl, KOQUPYIOIINe

octratku CDRL, BbIeneHbl NOqYEPKUBAHUEM):

gatgttttga tgacccagac tccactctcc

tcaagcctcc

gaaacaccta

atctcttgca

gatctagtca

ctgcctgtca
gaacattgta

gtcttggaga
catagtaatg

tttagaatgg

ctcctgatct
cagtggcagt
aggctgagga
tacacgttcg

gcaaagtttce

tacctgcaga

cacccgattt

aaccaggcca

tctggggtcec

ggatcaggga
tctgggagtt

gaggggggac

cagatttcac

tattattgct

actcaagatc

ttcaaggtte

gtctccaaag
cagacaggtt

agcagagtgg
acatgttceg

caagctggaa

ataaaa

M MpbimnHOe MOHOKJIOHAJIbHOE aHTHTEI0 K PD-1 yenoBexka 13
[00172] AMUHOKUCIIOTHAs nocienosarenbHocTh foMeHa VH MAT 13 x PD-1 (SEQ ID
NO: 220) npencrapnena Hiwke (octatku CDRy BbIneeHb NOqYEpKUBAHIEM ).

EVMLVESGGG LVKPGGSLKL SCAASGFTFS SHTMSWVRQT PEKRLEWVAT

ISGGGSNIYY PDSVKGRFETI SRDNAKNTLY LOMSSLRSED TALYYCARQA

YYGNYWYFDV WGTGTTVTVS S

CDRul MAT 13 k PD-1 (SEQ ID NO: 222):  SHTMS
CDRu2 MAT 13 x PD-1 (SEQ ID NO: 223): TISGGGSNIYYPDSVKG
CDRu3 MAT 13 k PD-1 (SEQ ID NO: 224):  QAYYGNYWYFDV
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[00173] IIpumepHbIil MONUHYKIEOTUA, KOTOphIH kogupyeT nomed VH MAT 13 x PD-1,
COIEPKHT IOCIENOBATENbHOCTD, puBeaeHAy0 B SEQ ID NO: 221 (HyksieoTuapl, KOTUPYIOMNE

ocratku CDRy, BbIeeHb NOTYEPKUBAHUEM):

[00174]

gaagtgatgc tggtggagtc tgggggaggc

cctgaaactc

tgtcttgggt
attagtggtg

tcctgtgecag
tcgccagact

gtggttctaa

cctctggatt
ccggagaaga

tatctactat

ttagtgaagc
cactttcagt
ggctggagtyg

ccagacagtg

ctggagggtc

agccatacceca

ggtcgcaacce

tgaagggtcg

attcaccatc
gcagtctgag
tactacggta

tccagagaca
gtctgaggac
attactggta

atgccaagaa
acggccttgt
cttcgatgte

caccctgtac

attactgtgce
tggggcacag

caccgtctcc

tcc

ctgcaaatga

aagacaagct
ggaccacggt

NO: 225) npencrasnena Huke (ocratku CDRL BbIienIeHbI TOAYEPKUBAHUEM):

DIOMTQSPAT QSASLGESVT ITCLASQTIG TWLAWYQQKP GKSPQLLIYA

AMHHOKHCIIOTHas nocienosarenbHocTh fomeHa VL MAT 13 k PD-1 (SEQ ID

ATSLADGVPS RFEFSGSGSGTK FSFKISSLOA EDFVSYYCQQ LDSIPWTEFGG GTKLEIK

CDRLI MAT 13 x PD-1 (SEQ ID NO: 227): LASQTIGTWLA
CDR12 MAT 13 x PD-1 (SEQ ID NO: 228): AATSLAD
CDR13 MAT 13 k PD-1 (SEQ ID NO: 229): QQLDSIPWT

[00175] IIpumepHsbIit nmonuHyKIeOTHA, KOTOphIi KoaupyeT nomeH VL MAT 13 x PD-1,
COIEPKHT MOCIeNOBATEeNbHOCTD, npuBeaeHHYI0 B SEQ ID NO: 226 (HykJIeOTUIBI, KOTUPYIOIINE

ocratku CDRL, BbIeneHbl NOTYEPKUBAHUEM):

gacattcaga tgacccagtc tcctgccacc

aagtgtcacc
catggtatca

gcaaccagct

atcacgtgce

tggcaagtca

cagtctgcat
gaccattggt

ctctgggaga
acatggttag

gcagaaacca

tggcagatgg

tggcacaaaa
taagttatta

ggcaccaagc

ttttctttca

ctgtcaacaa

gggaaatctc
ggtcccatca
agatcagcag

cttgacagta

ctcagctcct
aggttcagtg
cctacaggct

ttcegtggac

gatttatgct
gtagtggatc
gaagattttg
gttcggtgga

tggaaatcaa

a

N MpbimnHOe MOHOKJIOHAJIbHOE aHTHTEJI0 K PD-1 yenioBexka 14
[00176] AMUHOKUCJIOTHAs nocienosarenbHocTh foMeHa VH MAT 14 x PD-1 (SEQ ID
NO: 230) npencrapnena Hike (octatku CDRy BbIeeHb NOqYEpKUBAHIEM ).

OVOLOQPGAE LVKPGASVEM SCKASGYNEFI SYWITWVKQR PGOGLQWIGN

IYPGTDGTTY NEKFKSKATL TVDTSSSTAY MHLSRLTSED SAVYYCATGL

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

SYWIT

NIYPGTDGTTYNEKEFKS

GLHWYFDV

[00177] IIpumepHbIil MONUHYKIEOTUA, KOTOphIN kogupyeT nomed VH MAT 14 x PD-1,
COZEPKHT IOCIEN0OBATENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 231 (HyksieoTuapl, KOTUPYIOINE

octratku CDRy, BbIeeHb NOTYEPKUBAHUEM):

caggtccaac tgcagcagcc tggggctgag

agtgaagatg
taacctgggt
atttatcctg

tcctgcaagg
gaaacagagqg

gtactgatgg

cttctggcta
cctggacaag

tactacctac

cttgtgaagce
caacttcatc
gccttcagtg
aatgagaagt

ctggggcttc
agctactgga

gattggaaat

tcaagagcaa

ggccacactg

gtcgcctgac

actgtagaca

atctgaggac

catcctccag

tctgcggtcet

cacagcctac

attactgtgce

atgcacctca

aactgggcta

cactggtact ccgtctecte ¢

[00178]

tcgatgtetg gggcacaggg accacggtca

AMHIHOKHUCJIOTHas nocienosarenbHocTh fomeHa VL MAT 14 k PD-1 (SEQ ID

NO: 235) npencrasnena ke (ocratku CDRL Bb€I€HBI TOMYEPKUBAHUEM):

DIVMTOSQKFE MSTSVGDRVS VTCKASQSVG TNVAWYQQKP GOSPKALIYS

ASSRFSGVPD REFTGSGSGTD FTLTISNVQS EDLAEYFCQQ YNSYPYTEFGG 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 k PD-1 (SEQ ID NO: 239): QQYNSYPYT

[00179] IIpumepHbIil oNMMHYKJIEOTHA, KOTOphI KoaupyeT nomeH VL MAT 14 x PD-1,
COIEPIKHT TMOCIENOBATENbHOCTD, npuBeaeHHYI0 B SEQ ID NO: 236 (HykJIeOTUIBI, KOTUPYIOIINE

ocratku CDRL, BbIeNeHbI OTYEPKUBAHUEM):

gacattgtga
cagggtcagt
cctggtatca

gcatcectecee

tgacccagtc

gtcacctgca

tcaaaaattc

aggccagtca

atgtccacat

gagtgtgggt

cagtaggaga
actaatgtag

acagaagccc

gattcagtgg

tgggacagat
cagagtattt

gggaccaagc

ttcactctca

ctgtcagcaa

ggtcaatctc
cgtccctgat
ccatcagtaa

tataacagct

ctaaagcact
cgcttcacag
tgtgcagtct

atccegtacac

gatttactecg
gcagtggatc
gaagacttgg
gttcggaggg

tggaaataaa

a

(0) MonoxkyoHaabHOe aHTHTEI0 K PD-1 yesioBeka 15
1 MbliiHOE MOHOKJIOHAJIbHOE aHTHTEI0 K PD-1 uenoBeka 15
[00180] AMUHOKUCJIOTHAs mocienoBarenbHocTh noMeHa VH MAT 15 x PD-1 (SEQ ID

NO: 240) npencrapnena Hike (octatku CDRy BbIeNIeHbl TOTYEPKUBAHUEM).
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EVMLVESGGG LVKPGGSLKL SCAASGFIFS SYLISWVRQT PEKRLEWVAA
ISGGGADTYY ADSVKGRETI SRDNAKNTLY LOMSSLRSED TALYYCTRRG

TYAMDYWGQG TSVTIVSS

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

[00181] IIpumepHbIil MONUHYKIEOTUA, KOTOphIN kogupyeT nomed VH MAT 15 x PD-1,
COIIEPIKUT TOCNIeAOBaTEIbHOCTD, puBeneHHyo B SEQ ID NO: 241 (HykJIeoTHIbI, KOTUPYIOIIHE

ocratku CDRy, BbIeneHbl NOJYEPKUBAHUEM):

[00182]

gaagtgatgc
cctgaaactc

tctettgggt

attagtggtg gtggtgctga

attcaccatc
gcagtctgag

acctatgcta

tggtggagtc
tcctgtgcag

tcgccagact

tgggggaggc
cctctggatt

ccggagaaga

cacctactat

ttagtgaagc
cattttcagt
ggctggagtg
gccgacagtg

ctggagggtc

agctatctca

ggtcgctgee
tgaagggtcg

tccagagaca
gtctgaggac
tggactactyg

atgccaagaa

acggccttat
gggtcaagga

caccctgtat
attactgtac

acctcagtca

ctgcaaatga

aagacgaggyg

ccgtctecte ¢

NO: 245) npencrasnena ke (ocratku CDRL BbIieNIeHbI TOTYEPKUBAHUEM ).

DIOMTQSPAS QSASLGESVT ITCLASQTIG TWLAWYQQKP GKSPQLLIYA

AMHUHOKHUCJIOTHasE nocienosarenbHocTh fomena VL MAT 15 k PD-1 (SEQ ID

ATSLADGVPS RFESGSGSGTK FSFKISSLOA EDEVNYYCQQ LYSIPWTEGG GTKLEIK

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

[00183] IIpumepHbIil MoONMMHYKJIEOTHA, KOTOphli koaupyeT aomeH VL MAT 15 x PD-1,
COZIEPIKUT MOCNIEAOBATEIbHOCTD, puBeneHHy0 B SEQ ID NO: 246 (HyKJIe€OTH/IbI, KOTUPYIOLIHE

ocratku CDRL, BbIEeNeHbI TOTYEPKUBAHUEM):

gacattcaga
aagtgtcacc
catggtatca

gcaaccagct

tgacccagtc

atcacatgce

tccecgectee

tggcaagtca

cagtctgcat
gaccattggt

ctctgggaga
acatggttag

gcagaaacca

tggcagatgg

tggcacaaaa
taaattatta

ggcaccaagc

ttttctttca

ctgtcaacaa

gggaaatctc
ggtcccatca
agatcagcag

ctttacagta

ctcagctcct
aggttcagtg
cctacaggcet

ttcegtggac

gatttatgect
gtagtggatc
gaagattttg
gttcggtgga

tggaaatcaa

a
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2 I'ymanu3anusi MOHOKJIOHAJILHOTO aHTHTeNa K PD-1 yesioBeka 15, 4To0b1 moyuuTh
«MAT k 4PD-1 15»

[00184] BrimeonucanHoe MBIIIMHOE MOHOKJIOHAJIbHOE aHTuTeNio K PD-1 uenoBeka ObuIo
I'YMaHW3UPOBAHO U JONOJHHUTEIBHO JEUMMYHH3HUPOBAHO TOCJE HACHTU(PHKAIMM AHTUI€HHBIX
SMUTONOB, YTOOBI TPOAEMOHCTPHPOBATH BO3MOXKHOCTh 'yMaHu3auu anTuTena k PD-1 yenoseka
C LEJBbK0 YMEHBILIEHUsI €r0 aHTUTE€HHOCTH NPU BBEACHUU YEJIOBEKY-PELUNUEHTY. B pesynbpraTe
I'YMaHNW3alUU TOJYYWIM OIWH T'YMaHU3UPOBaHHBINA noMeH VH, 0003Ha4eHHBIN B HACTOSIIEM
nokymente kak «VH1 MAT x 4PD-12» wu oauH ryMaHu3supoBaHHbI naomMeH VL,
o0o3HaueHHbIN B HacTosmeM aokyMmeHTe kak « VL1 MAT k uPD-1 1». AntuTeno, conepskariee
IYMaHU3UPOBAHHBIM AOMEH VL, cnapeHHbll ¢ T'yMaHU3UPOBaHHBIM AOMEeHOM VH, Ha3biBaercs
«MAT k yPD-1 15».

[00185] AMMHOKHCJIOTHas nocienoBarenbHocTh fomeHa VH u3 VH1 MAT k 4PD-1 15
(SEQ ID NO: 250) npencrasiena auxke (ocratku CDRy BbIeneHb! TOJYepPKUBAHUEM):

EVQLVESGGG LVRPGGSLRL SCAASGFTFES SYLISWVRQA PGKGLEWVAA

ISGGGADTYY ADSVKGRETI SRDNAKNSLY LOMNSLRAED TATYYCARRG

TYAMDYWGQG TLVTVSS
[00186] IIpumepHbiil nonuHykjaeotun, koropbii komupyer VHI MAT k 4PD-1 15,
COJZIEP>KUT TOCNIeA0BaTeNbHOCTD, MpuBeneHHyo B SEQ ID NO: 251 (HykneoTunbl, KOOQupyrome
ocratku CDRy, BbIeeHbI NOTYEPKUBAHUEM):
ctggtgcgge caggtggttc

gaagtgcaac tggttgaaag tggcggcggg

actcagactg

tctettgggt
attagtgggg

tcttgtgcag
gcgccaagcc

gtggtgccga

cttcaggctt
ccaggtaagg
tacatattat

tacattctcc

gccttgaatg
gccgacagcg

tcttatctta

ggtcgecgee
tcaagggacg

tttcaccatc

actcacttag

agcagggaca

agctgaagac

acgccaagaa

accgctactt

tagcctttac
attactgtgc

ctgcagatga
ccggegeggy

ctgtctcatc ¢
3 VL1 MAT x 4PD-1 15

acttacgcta

[00187]

tggactattg accttggtca

gggccagggc

AMUHOKHUCJIOTHAs MOCJeN0BaTeNbHOCTh qoMeHa VH
(SEQ ID NO: 252) npencrasnena Hike (ocratku CDRy BeIIeNeHBI TIOAYEPKUBAHNUEM):

DIOMTQSPSS LSASVGDRVT ITCLASQTIG TWLAWYQOKP GKAPKLLIYA

ATSLADGVPS RFESGSGSGTD FTFTISSLQOP EDFATYYCQQ LYSIPWTEFGQ GTKLEIK
[00188] IIpumepHbiii nonauHykiaeoTun, kotopeli komupyer VL1 MAT k 4PD-1 15,
COZEPKHT IMOCIENOBATENbHOCTD, npuBeaeHAYI0 B SEQ ID NO: 253 (HyksieoTUabl, KOTUPYIOINE
ocratku CDRy, BbIeIeHb NOTYEPKUBAHUEM):

gatatccaga tgacccagtc tcccagcectcect ctcagtgcaa gcgtaggcga

ccgtgtgacce atcacctgte tggeccagtca gaccattgga acctggeteg
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cctggtatca

geccacctecee

gcagaaacct

tcgecagatgg

cggcaccgac
ctacatacta

ggtactaaac

ttcacattca

ctgtcaacag

ggcaaggccc
agtgccctcce
caatcagcag

ctctactcceca

ctaagctgct
cgatttagcg
cctccagcecce

ttccatggac

gatttacgcc
ggtccgggte
gaggatttcg
ctttggtcag

tggagatcaa

a

\4 MonokyioHaabHbIe aHTHTEda K PD-1 d4enosexky 1-15 m ux mnpoussoaHble,

coaep:kamue MmoaupuuuposanHyio od6aacts Fe
[00189] IIpn HOpManbHOM (PYHKIIMOHUPOBAHMM HMMYHHOH CHCTEMBI B3aUMOJEHCTBHE
KOMILJIEKCOB aHTHUTEJIO-AaHTUT€H C KJIETKAMH HWMMYHHOW CHCTEMbI NPHUBOJUT K IIHPOKOMY
CHEKTPY OTBETOB, HauMHas OT 3(PQPEKTOPHBIX (PYHKIHUH, TAKUX KaK 3aBUCHUMas OT aHTUTEN
LIUTOTOKCUYHOCTb, JETPAHyJISALUSA TYYHBIX KJIETOK M (Paronyros3, 10 MUMMYHOMOAYJIHUPYIOIINX
CUTHAJIOB, TAKUX KAaK peryJupoBaHue mponudepanuu TMMQOIUTOB U CeKpeuuu aHtuten. Bce
yKa3aHHbIE B3aUMOAEWCTBHS HMHHUIMUPYIOTCS MyTeM CBsi3biBaHMs obOjact Fc antuTen win
UMMYHHBIX KOMILJIEKCOB CO CIELHAIN3UPOBAHHBIMU MOBEPXHOCTHBIMU PELIEITOPAMH KJIETOK Ha
KPOBETBOPHBIX KJIETKax. Pa3HOOOpa3ue KJIETOYHBIX OTBETOB, BBI3BAHHBIX AHTHTENIAMH U
UMMYHHBIMH KOMILUIEKCaMH, 00YCJIOBJIEHO CTPYKTYPHOH reTeporeHHOCThIO Tpex perentopos Fc:
FcyRI (CD64), FeyRII (CD32) u FeyRIII (CD16). FcyRI (CD64), FcyRIIA (CD32A) u FeyRIIT
(CD16) sBASIFOTCS] aKTUBUPYIOLTUMH (T.€., YCHIMBAIOIUMH UMMYHHYIO CUCTEMY) PELIENITOPaMU,
FcyRIIB (CD32B) sBisieTcss WHTHOMPYHOLIMM (T.€. OCHAOJSIOUIMM HMMYHHYIO CHCTEMY)
peuentopom. ITomumMo sTOro B3amMmonedcTBHe C HeoHaTanbHbIM peuentopoM Fc (FcRn)
BBICTYIIAET MOCPEIHUKOM PELUPKYJSIIU MoJieKyJl IgG u3 5HIOCOMBI K MOBEPXHOCTH KIIETKH U
BBICBOOOXKIEHHSI B KPOBb. AMMHOKHCIIOTHAsI TIOCJIEAOBATENBbHOCTh MpuMepHoro IgGl mmkoro
tuna (SEQ ID NO: 1), IgG2 (SEQ ID NO: 2), IgG3 (SEQ ID NO: 3) u IgG4 (SEQ ID NO: 4)
NPEACTaBJICHA HITKE.

[00190] Momudukanust obnactu Fc OOBIYHO NPHBOAWT K HM3MEHEHHOMY (DEHOTHUIY,
HarpuMep, W3MEHEHHOMY TEepPHOAY TIOJNYBBIBEICHHS W3 CBHIBOPOTKH KPOBH, W3MEHEHHOH
CTa0MJIBHOCTH, M3MEHEHHOH BOCIPHUMYHMBOCTH K KIJIETOYHBIM (pepMEHTaM WM H3MEHEHHOH
s¢dexTopHOl ¢yHkuu. JKenareapHOW MOXeT ObITh MOmU(pUKALMS AHTUTENA WU JPYrou
CBSI3bIBAIOLIEH MOJIEKYJIbI COTJIACHO HACTOSIIEMY H300PETEHHIO B OTHOIICHUH 3((EeKTOpHON
(yHKUMH, HampUMep, IJsl TOro 4TOOBI MOBBICUTH 3(PPEKTUBHOCTh YKA3aHHOH MOJIEKYJbI B
neueHnn paxa. CHIDKeHHe WiH ycTpaHeHue 3((HeKTOpHOH QYHKIUH SBISIETCS JKENATEIbHBIM B
HEKOTOPBIX CIy4asix, HAIPUMEpP, B CIIydae aHTUTEJN, MEXaHU3M JEHCTBUS KOTOPBIX BKJIIOYAET
OJOKMPOBAHNE WJIM AHTATOHHCTUYECKOE ACHCTBUE, HO HE JIM3UC KIIETOK, HECYIIUX AHTUTCH-

mumeHb. lopbimeHHast 3¢ dexTopHas GyHKIHS OOBIMHO SIBJIAETCS JKEJIATENIbHOW, KOrzla OHa

HalpapBJICHA Ha HEXECIATCIbHBIC KIICTKHU, TAKHUE KAaK OIYXOJICBBIE U YYXKEPOAHBIC KIICTKH, B
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kotopbix FcyR skcnpeccupyroTcst ¢ HU3KMMHU YPOBHSIMHU, HaIlpUMep, onyxosecnennpudnsie B-
KJIeTkn ¢ HU3KuM ypoBHeM FcyRIIB (Hampumep, HexomkkuHckas sumdpoma, CLL u mumdoma
bepkutra). B yKa3aHHBIX BapHaHTax peaJU3ald MOJIEKYJbl COIMJIACHO HACTOSIIEMY
M300pETEeHNI0, KOTOPBIM TMpPHUAAJIM WM KOTOPblE HMEIT H3MEHEHHYI 3((deKTopHyo
(YHKLMOHAIBHYIO AKTUBHOCTb, MOXKHO NPUMEHSTH /IS JICUEHUs W/WIN TPEeNOTBpPAIlEHHUS
3a005eBaHMsI, PaCCTPOICTBA MM UH(PEKIUH, TTPU KOTOPBIX JKENATEbHON SIBJSIETCS TIOBBIIIEHHAS
s¢dexTuBHOCTD 3P (HeKTOpHON PYHKIMOHATHHONH aKTHBHOCTH.

[00191] CornacHO HEKOTOPHIM BapHAaHTaM peaM3alM HacTosmero uzodperenus PD-1-
CBSI3bIBAIOLIIE MOJIEKYJIbI COTJIACHO HACTOsIIEeMy H300pereHuro copepskar obdmacte Fe, koropas
comepkuT onHy wim Oonee moaudukanuii (Hampumep, 3aMeH, AeNelHil WIM BCTAaBOK) B
aMHMHOKHCJIOTHOH nocnenoBarenbHocTH obnactu Fc nqukoro tuna (Hanpumep, SEQ ID NO: 1),
KOTOpbIe CHUXAKOT apPUHHOCTH M aBUIHOCTH obnacti Fc, W, COOTBETCTBEHHO, MOJEKYJIBI
COTJIACHO HACTOSAILIEMY H300pETeHHIO, B OTHOLIEHWH OnHOro miu Oonee peuentopos FcyR.
CornacHo JpyruM BapuaHTaM peau3alil HACTOSIIEro HM300pEeTEeHHsI MOJEKYJbl COTJIACHO
HacTosieMy u300peTeHHI0 copep:kaT obnacte Fc, koTopast comepkutT onmHy wim Oonee
MoaupUKALMH aMUHOKHUCIIOT obsnactu Fc qukoro tuma, KOTopble yBeMM4YMBAIOT ah(PUHHOCTD U
aBUIHOCTH 0o0OsnacTu Fc 1, COOTBETCTBEHHO, MOJIEKYJIBI COTJIACHO HACTOSIIEMY M300pETeHHUIO, B
OTHOIIEeHNH oxHoro wim Oonee penentopoB FcyR. CornmacHo aApyruM BapHaHTaM pealu3aluu
HACTOSIIEr0 M300pETeHUsT MOJIEKYJbl COomepskaT BapuaHT obOnactu Fc, mpuuem yka3aHHBIN
BApUAHT TPUAAET WIA ONOCPEAYET TNOBBILEHHYI) AKTHBHOCTb, CBSI3AHHYK) C aHTHTEJO-
3aBHCUMOM KJIETOUHOW UUTOTOKCHUHOCTBIO (A3KILl), w/unmM mNOBBIIIEHHOE CBSI3bIBAHHE C
FcyRIIA mo cpaBHEHHIO C MOJIEKYJIOH, He copepikamiei odnacte Fc unm conepskameli oOnactsb
Fc puxoro Ttuma. B mpyrux BapuaHTax peanu3alli HACTOSINErO H300PETEHHsS] MOJIEKYJIbI
comep:kar BapuaHT oOnactu Fc, mpuueM yka3aHHBI BapHaHT MPHOAET MK ONOCPENyeT
cHiwkeHHy0 akTuBHOCTh AS3KL] (mmm apyrod 3ddexTopHON (PyHKLIMU) W/WIM MOBBIIEHHOE
cessbiBaHe ¢ FcyRIIB mo cpaBHeHHMIO € MOJIEKyJioi, He coxmepxkamed obmacte Fc wmu
comepxkameit obmacte Fc gukoro tuma. CorjlacHO HEKOTOPBIM BapHaHTaM pealn3aldd B
00JIaCTh HACTOSIIEro HM300peTeHHs! BKIOYEHbI PD-1-CBs3bIBarOIINE MOJIEKYJIBL, CONIEpIKaIlne
BapuaHT obsactu Fc, nmpuuem ykazaHHBINH BapuaHT obnactu Fc He MposBIsieT IeTeKTHPYyeMOro
CBsI3bIBAHUS ¢ JIIOOBIM FCYR Mo CpaBHEHHIO ¢ COMOCTABUMOM MOJIEKYJIOH, conepikaiieii 00aacThb
Fc nmukoro Tuma. CormacHoO ZApyruM BapHaHTaM peanu3alud B 00JacTh HACTOSLIETO
u3o0pereHus: BKIOUeHbl PD-1-cBsi3pIBaromue MOJEKyJbl, copep:kamiie Bapuant obmactu Fc,
npuveM yKa3aHHbBIN BapuaHT obaactu Fc ces3piBaeTcst Tonbko ¢ ogauM FeyR, mpenmoutnrensHo
¢ ogauM u3 FcyRIIA, FcyRIIB unmn FeyRITIA. Jlroboe momxopsimee nosbimerne ahGuHHOCTH

W/ W aBUTHOCTH TPEATIOUTUTENbHO OLICHUBAIOT MyTEM U3MEPEHHUS B YCIIOBHSIX i71 Vilro CTETIeHN
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nerextupyemoro cesspiBaHus ¢ FcyR mnu FcyR-cBA3aHHON akTUBHOCTH B KJIETKax, KOTOpBIE
SKCNpeccUpyroT Hu3kue ypoBHH FcyR, korzma akTUBHOCTb CBSI3bIBAHUS HCXOJHON MOJIEKYJIbI
(6e3 mMomudpuumpoanHoii obnactu Fc) He momnmaercss NETEKTUPOBAHHWIO B KJIETKAX, WA B
KJIETKaX, KOTOpbI€ S3KCIPECCUPYIOT LieJIeBble aHTUIEHBbI, OTJIWYHbIE OT peuentopos Fcy, B
mwiotHoctTd ot 30000 nmo 20000 wmonekyn/knerky, B rtuiotHoctd ot 20000 mo 10000
MOJIEKYJI/KJIETKY, B mioTHOCTH OT 10000 mo 5000 monekyn/kinerky, B ruiotHocTH oT 5000 mo
1000 monexyn/knerky, B miaotHoctd oT 1000 mo 200 monexyi/kineTrky uiau B ruiorHoctu 200
MOJIeKyJI/KineTKy uin MeHee (Ho He meHee 10, 50, 100 nmm 150 mMonexkyn/keTky).

[00192] PD-1-cBsi3bIBaroIre MOJICKYJIbI COTJIACHO HACTOSALIEMY H300PETEHHUI0 MOTYT
comep:kath BapuaHT obOnactn Fc, wumeromuii n3MeHeHHYIO apPUHHOCTb B OTHOLIEHUH
aKTUBHpPYIOLIEro u/uimu uHruoupyromero peuenropa Fcy. CorimacHo OIHOMY BapuUaHTY
peammu3anmuu Hacrosero uzobperenuss PD-1-cBsas3biBarommas MOJIEKyJia COAEPKUT BapHAHT
obnactu Fc, koropeiii nmeer nosbieHHy0 adduHHOCTh B oTHOmEHNN FCYRIIB u cHUKEHHYIO
apdunnoctp B orHomeHun FcyRIIIA w/umu FcyRIIA mo cpaBHEHHMIO € COMOCTaBHUMOK
MOJIEKYJIOH, conepxatieli obnacte Fc aukoro tuna. CornacHO IpyroMy BapuaHTy pealu3aluu
Hacrosiiero n3ooperenust PD-1-cBsi3piBaromas MoJIeKyJia COrJIaCHO HACTOSIIEMY H300PETeHHIO,
comepkut BapuaHT obnactu Fc, KOTOpbI MMeeT yMeHbIIeHHYI ap(UHHOCTb B OTHOLICHUH
FcyRIIB u noBbimeHHyto apdunHocts B otHomennn FeyRIMMA w/unu FcyRITA no cpaBHEHUIO ¢
COTMOCTAaBUMOW MOJIEKYJIOH, conmepskamed obnacte Fc gukoro tuma. B apyrom BapuanTte
peanu3anumu HaCToALIero u3o0pereHust PD-1-CBs3pIBAIOIIME MOJIEKYJIbI COTJIACHO HACTOSILIEMY
U300pEeTEeHNI0 COMepIKaT BapuaHT oOnacTu Fc, KOTOpbIii uMeeT yMEeHbLICHHYIO ap(UHHOCTh B
otHouennu FcyRIIB u ymenbiiennyto apdurnocts B orHomennn FeyRIITA w/unmu FeyRIIA mo
CPaBHEHUIO C COIMOCTABMMOW MOJIEKYJION, conmepskameii odnacte Fc aukoro tuma. B npyrom
BapUAHTE peaNn3ali HacTosimero mu3odpereHus: PD-1-cBs3bIBaromme MOJEKYJbl COTJIACHO
HACTOSIIEMY H300PETEHHIO Conmepkar BapwaHT obsactu Fc, KOTOpBIH HMMeEeT HEU3MEHHYIO
apdunaocTs B oTrHOmeHWU FcyRIIB m ymeHbmeHHYO (WM TOBBIIEHHYI0) a(PUHHOCTD B
otHomenun FCyRIIMA w/mnu FcyRITA OTHOCHUTENBHO COMOCTABHMOW MOJIEKYJIBI, COMepsKamei
obnacte Fcy nukoro Tuma.

[00193] CornacHO HEKOTOpPHIM BapHaHTaM peal3alH HacTosmero uzodperenus PD-1-
CBSI3bIBAOLIIE MOJIEKYJIbI COTJIACHO HACTOSLIEMY H300pETEHHIO comepkaT BapuaHT obiactu Fc,
uMeromuii u3MeHeHHy adduHHOCTE B OTHOmEHHH FCyRIIIA w/wmmm FeyRIIA, Tak, d9ro
UMMYHOTJIOOYJIMH obOJlajaer TOBBIIEHHOH 3¢dekropHoi ¢yHkiueld. HeorpaHuuuparomue
npumepbl  3pGEKTOpHBIX (PYHKIUI KIETOK BKJIIOYAIOT AHTUTENIO-3aBUCUMYIO KIIETOYHYIO

LIUTOTOKCHUYIHOCTD, AHTUTEJIO-3aBUCUMBII ¢arouuTos, (aromuros, OTICOHU3AIIUIO,
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ONCOHO(]AroIUTO3, CBA3BIBAHME KJIETOK, OOpa30BaHHME PO3ETOK, CBS3BIBAHHE C KOMIIOHEHTOM
xomiuieMeHTa C1q U KOMIUIEMEHT-3aBUCHMYIO KJIETOYHYIO IUTOTOKCUYHOCTb.

[00194] B mpenmoutuTensHOM ~BapuaHTE peaNn3alfi  HACTOSIIEr0  HM300peTeHus
appunaOCT MM 3¢pdexkropHas GyHKUMA HM3MEHSETCs 1O MeHblIeld Mepe B 2 pasa,
MPEANOYTUTENBHO [0 MEHbIIEH Mepe B 4 pas3a, IO MEHbLIEH Mepe B 5 pa3, 10 MEHbILIEH Mepe B 6
pa3, o MeHbIIeW Mepe B 7 pa3, O MEHbLIEH Mepe B 8 pa3, MO MeHblIel mepe B 9 pas, mo
MeHblen Mepe B 10 pa3, mo menbwen Mepe B 50 pa3 wim no menswmen mepe B 100 pa3 mo
CPaBHEHUIO C COTOCTABUMOM MOJIEKYJIOH, conmepskameit obnacte Fc mukoro tuma. CorniacHo
APYTUM  BapUaHTaM pealu3alydd HaCcToAllero uzoOpereHuss BapuaHr obmactu  Fey
UMMYHOCTIEIIU(PUIHO CBSI3bIBAETCs ¢ ogHuM miu Oojiee FCR ¢ Benmunnoit apduuHOCTH, KOTOpast
no MeHbleil Mmepe Ha 65%, mpeanouTuTenpbHO MO MeHblueld Mepe Ha 70%, 75%, 80%, 85%.,
90%, 95%, 100%, 125%, 150%, 175%, 200%, 225% wmu 250% mnpesbiuaer adpPUHHOCTD
MOJIEKYJIbl, conepxkaieli obmacte Fc nukoro tuma. Takue M3MepeHUss MOTYT MpPEACTAaBISTH
co00i1 KONMYEeCTBEHHbIE UCCIIEIOBAHMS B YCIOBUSAX 71 VIVO WIH i Vitro, N B IPEIIOYTUTEIBHOM
BApUAHTE MPEICTABISIIOT COOON KOJIMYECTBEHHBIE UCCIIEAOBAHMS B YCIOBUSX 71 Vifro, TaKue Kak
tBepaodazHpiii uMMyHOpepMmeHTHbIH aHamu3 (MUPA) wim TNOBEPXHOCTHBIA TJIA3MOHHBIN
pPEe30HAaHC.

[00195] CornacHo pa3nuuYHBIM BapUaHTAM pealM3aliy HacTosero u3odperenus PD-1-
CBSI3bIBAIOLIIE MOJIEKYJIbI COTJIACHO HACTOSLIEMY H300pETEHHIO ColepkaT BapuaHT obiactu Fc,
NpUYeM YKa3aHHbIH BapUAHT SIBJISIETCS arOHUCTOM 10 MEHbIIEH Mepe OJHOrO BHAa aKTUBHOCTHU
peuenropa FcyR wnu siBnsieTcs aHTaroHUCTOM MO MEHbIIEH Mepe OJHOTO BHIA aKTHUBHOCTU
peuenropa FcyR. CornmacHo mnpeanodYTUTENPHOMY BapUaHTy peaju3alyd  HACTOSIIEro
U300peTEeHNs] MOJIEKYJIbI COAEpPXKAT BAaPHUAHT, KOTOPBIH SIBJISIETCS AHTArOHUCTOM OJHOTO WJIH
Oonee BunoB aktuBHOCTH FCYRIIB, Hanpumep, onocpenyemMoii B-kineTkamu nepenayn CUrHAJIOB,
akTUBalMU B-kierok, mpomudepaunu B-kieTok, BbIPaOOTKH AHTHUTEN, BHYTPHKJIETOYHOTO
MPUTOKA Kanbliys B B-kneTku, nporpeccuposBanus kiaeTodHoro mukia, FeyRIIB-onocpenyemoro
UHruOMpoBaHusi nepenaun curHajoB ¢ ydactueM FceRl, ¢ochopummposanus FcyRIIB,
npusneuennss SHIP, gocopunuposanmust SHIP u ces3piBanust ¢ She, mnm akTMBHOCTH OHOHN
wn OoJiee MOJIEKYJT MOCIEeNYOIUX Kackanos peakuuid (Hanpumep, MAP-kunassl, JNK, p38 wmu
Akt) B myTu nepenaun curnana ¢ yuacrueM FcyRIIB. CornacHo apyromy BapuaHTy peajn3anuu
HacTosiero u3odperenus: PD-1-CBs3pIBarONIe MOJIEKYJIbI COTJIACHO HACTOSIIEMY H300pETEHHIO
COJZIEpIKaT BAPHAHT, KOTOPBIH SIBJISIETCS arOHUCTOM OIHOTO Wik Oojiee BUIOB akTUBHOCTH FceRI,
HampuMep, aKTHBALWU TYYHBIX KJIETOK, MOOWIM3aLMU KajblUs, AETPAHYJSIIUH, BBIPAOOTKH

IOUTOKMHOB HUJIN BI:;ICBO60}KI[6HI/I$I CEPOTOHHUHA.
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[00196] CormacHO HEKOTOPHIM BapUAHTAM pEAIM3ALUU HACTOSINEr0 H300peTeHHs
MOJIEKYJIbI conepskat obdnacte Fc, comepxkamyro obnmactu w3 AByX Wi Oonee u3zotunos IgG
(mampumep, 1gG1, IgG2, IgG3 u IgG4). B nacrosimeit 3asBke obnacts Fc, kak moyararot, uMeer
KOHKpeTHbIH m3otun IgG, ecnm ee aMHUHOKHCIOTHAs IIOCIENOBATEIbHOCTh Haubosee
rOMOJIOTHYHA YKa3aHHOMY H30THITy OTHOCHUTENBHO ApYrux n3oTunoB IgG. PaznuuHeie n30THNBI
IgG mposiBisAtOT pasnuuHble (uU3NUecKHe W (PYHKIMOHANbHbIE CBOWCTBA, BKIIOYAs MEPUOL
NOJTYBBIBEJIEHHS M3 CBIBOPOTKHM KPOBH, CBS3BIBAHHE KOMIUIEMEHTa, a(PUHHOCTH CBSI3bIBAHUS B
orHomeHnn FcyR u aktuBHOCTE 3ddexropHbix PyHkumii (Hanpumep, A3KLL, K3L[ u . 1),
BCJICZICTBUE PA3JIMYUil B aMHUHOKUCIIOTHBIX MOCJIEAOBATENbHOCTSAX LIAPHUPHOW objacTu w/mium
obnactu Fc, Hanpumep, kak onucano B Flesch and Neppert (1999) J. Clin. Lab. Anal. 14:141-
156; Chappel ef al. (1993) J. Biol. Chem. 33:25124-25131; Chappel et al. (1991) Proc. Natl.
Acad. Sci. (U.S.A)) 88:9036-9040; unu Briiggemann ef al. (1987) J. Exp. Med 166:1351-1361.
Vka3aHHbIN TUIT BapraHTa 00nactu Fcy MOXHO MPUMEHSITh IO OTAEIbHOCTH, WM B KOMOWHALIUH
¢ MoxuduKanueil aMUHOKUCIOT, Al BO3AeHcTBHs Ha Fc-omocpenyemyro 3¢QeKTOpHYIO
(YHKLMIO /WM aKTUBHOCTh CBSI3bIBAHMSA. B cilydae HCHONB30BaHMS B KOMOWHAIMH,
MoaupUKalMs aMUHOKUCIOTBI M LIapHHpHas obnacts/obmacte Fc IgG moryT nposiBisTh
CXOIHYI0 (PYHKIIMOHAJIBHOCTb (Hampumep, MoBbilieHHY0 adduaHOCT, B oTHOmEHNH FCyRIIA)
U MOTyT JeHCTBOBATh AJAWTHUBHO WJM, OoOliee MPEANOYTHTENIBHO, CHHEPIHYeCKH, YTOOBI
MomupUuLUpoBaTh 3HHEKTOPHYIO (PYHKIIMOHAIBPHOCTD B MOJIEKYJIe COTJIACHO HACTOSLIEMY
U300pEeTEHNI0, MO CPABHEHHMIO C MOJIEKYJIOH COIJIACHO HACTOSIEMY H300pPETeHHUI0, KOTOpas
cogepxkut obaacte Fc aukoro tuma. CoOrjaacHO IpyruM BapHAaHTaM PEaM3alUd HACTOSIILIETrO
u3o0perenust Momudukanuss amMuUHOKUCIOT U obmacte Fc  IgG  moryr  mposiBisTH
NPOTHUBOMOJIOKHYIO (PYHKLIMOHAIBPHOCTH (HapUMep, MOBBIIICHHE H YMEHbLIeHne ahpGruHHOCTH B
otHomeHnn FCYRIIA, COOTBETCTBEHHO) M MOTYT CEJIEKTHBHO PEryJMpOBaTh WJIM CHIDKATH
cneunpuvHy0 (PYHKIIMOHAJIBHOCTD B MOJIEKYJIE COIJIACHO HACTOSIEMY HM300pPETEHHIO, I10
CPAaBHEHUIO C MOJIEKYJIOW COTJIACHO HACTOSIIEMY M300peTEeHUI0, He coaepskamei odmacte Fc
WK coneprkaiieii obnacte Fc MUKOro THma Takoro e M30THUIIA.

[00197] B mpeanoyTuTEensHOM KOHKPETHOM BapuaHTe peanusauuu PD-1-cesi3piBaromue
MOJIEKYJIBl COTJIACHO HACTOSIIEMY H300pPETeHHIO conepkar BapuaHT oOjactu Fc, mpuuem
yKa3aHHBIA BapwaHT oOmactu Fc comepkuT 1O MeHbIIeH Mepe OnHy MOoAH(HUKAIHIO
AMHHOKHCJIOTBI, 10 CPaBHEHUIO ¢ obmacteto Fc aukoro Tuma, Tak, 4TO yKa3aHHAas MOJIEKyJia
UMeeT M3MEeHEeHHYI0 ad¢uHHOCTh B oTHOoueHnu FcR, mpu ycnoBum, 4To yka3aHHBIH BapuaHT
obmactn Fc He comepXUT 3aMeHy B TOJIOXKEHHSAX, KOTOPbIE HEMOCPEACTBEHHO BCTYIAKOT B
KOHTaKT ¢ FcyR, Ha OCHOBaHMHM MAHHBIX KPUCTAJUIOTPAQUUECKOrO U CTPYKTYPHOTO aHaJH3a

B3anmoneiicTeuii Fc-FCR, Takux kak Te, kotopeie omucanbl Sondermann ef al. (2000) Nature
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406:267-73. Tlpumepsl moJyokeHuit B obnactu FC, KOTOpbIe HEMOCPEACTBEHHO BCTYMAIOT B
koHTakKT ¢ FcyR, mpencrapnsror coboit octarku aMUHOKHCIOT 234-239, OCTaTKH aMUHOKHCIIOT
265-269 (nerns B/C), ocratku amuHokucnot 297-299 (metnsa C’/E) m ocTaTku aMHHOKHUCIIOT
327-332 (metns F/G). CornacHO HEKOTOPBIM BapHAaHTaM PeaM3alMyi HACTOSALIETO N300peTeHus
MOJIEKYJIbl COTJIACHO HACTOALIEMY M300pPETEHHUIO coaeprkaT BapraHThl obnactu Fc, conepskamue
MOAU(HUKALMIO IO MEHBIIEH Mepe OAHOTrO OCTATKa, KOTOPBIM HE BCTYNAET B HETIOCPEACTBEHHBIN
KOHTakT ¢ FcyR, Ha OCHOBaHMM NaHHBIX CTPYKTYPHOTO U KPHUCTAIUIOTPa(UUIECKOro aHalu3a,
HaIpuMep, HaXOAUTCs BHE caiTa cBsi3biBaHus Fc-FeyR.

[00198] BapuanTer o6nactu Fc Xopormmo u3BecTHBI B TaHHOW OOJIACTH TEXHUKH, U JIIOOOH
U3BECTHBINI BapuaHT obOnmactu Fc Moker OBITh MCIONB30BAaH COTJIACHO HACTOALIEMY
u300peTeHnIo A mpupaHus wid Moxubukauu dpdexkTopHoi (QyHKIUH, NpOsBIsieMON
MOJIEKYJIOH COTJIACHO HACTOsIIEMy M300peTeHHIo, copepskameil obmacte Fc (uam ee 4yacth), B
COOTBETCTBHH C JAHHBIMU (DYHKLIMOHAJBHBIX HCCIEeNOBaHMH, Hanpumep, B NK-3aBucumMom mim
3aBHCHUMOM OT Makpo(aroB KOJIMYeCTBEHHOM HccienoBanuii. Hanpumep, Bapuantsl obnactu Fc,
UIEeHTU(ULNPOBAHHbIE KaK BAapHAHTbI, M3MeHsIomue 3(p(eKTOpHYIO (YHKIUIO, PACKPHITHI B
PCT nyOnukaumsax WO 04/063351; WO 06/088494; WO 07/024249; WO 06/113665; WO
07/021841; WO 07/106707; u WO 2008/140603, 1 ro060¥ MOAXOASALIMI BAPHAHT, PACKPBITHIN B
YKa3aHHBIX NyOJIMKALMAX, MOXHO @PUMEHSTh B MOJIEKyJaX COIJIACHO HACTOSILIEMY
U300pETEHUIO.

[00199] CornacHO HEKOTOpPBHIM BapHAaHTAM peall3alK HacTosero uzodperenus PD-1-
CBSI3bIBAIOLIIME MOJICKYJIbI COTJIACHO HACTOSLIEMY H300pETeHHIO comepkaT BapuaHT obiactu Fc,
conepskamuii ogHy win Oosiee Momu(UKALMI aMUHOKHCIIOT B ONHOH wiu Oonee 00JacTsx,
moaudukamms (MoandHUKaLKUK) KOTOPBIX M3MeHsieT (OTHOCHTENbHO obsactu Fc mukoro Tuma)
cooTHomeHne BennuuH adduaHOCTH Bapmanta obmactu Fc B monb3y aktuBupyromero FcyR
(marmpumep, FcyRIIA wmu FcyRIIIA) ortHOcuTenpHO wuHruOupyroomero FcyR (Takoro kak
FcyRIIB):

CootHomenne BennunH adppuHHOCTH = M3menenne apdurHOCTH BapuaHTa Fc, oTHOCHTEIBHO
OUKOrO THIa, B Todbp3y aktuBupywoomero FcyR/M3menenne addunnoctn Bapuanra Fc,
OTHOCHTEJIbHO AUKOTO THITA, B IOJIb3Y HHrHOUpyromero FcyR

[00200] OcCo0eHHO TPEeANOYTHTENBHBIME  SIBJISIFOTCST  PD-1-CBSI3BIBAIOIUE  MOJIEKYJIbI
COTJIACHO HACTOSIIEMY M300pPETEHHIO, KOTOpbIe colepikaT BapuaHT odnactu Fc (1Mo cpaBHEHHIO
¢ obnactero Fc nukoro tuma), B KOTOPBIX BapuaHT obnactu Fc MMeeT COOTHOIIEHHE BENMYHUH
appunnoctTn Oonbme 1. VYkazaHHblE MOJIEKYJIbI OCOOEHHO TIOJIE3HBI B OOeCTeueHUU
TEPANEeBTHUECKOTO WM MPOPUIAKTUIECKOrO JieueHHsl 3a00seBaHUs, pacCTPOHCTBA WU

I/IH(1)6KLII/II/I HUJIN yJOy4dlICeHHUs €€ CHUMIITOMA, KOorga JKeTaTeTbHOU SIBJISIETCSl  TTOBBIIIEHHAS
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s¢dextuBHOCTD 3ddexTopHOl GyHkumu kinetok (Hampumep, A3KLI), omocpemyemoii FcyR,
HampuMep, Npu pake WM HHOEKIMOHHOM 3aboineBanuu. Hamportus, BapuanT obnactu Fc,
UMEIOIUN  COOTHOLICHUE

BeNMMYMH a((UHHOCTH MeHblIe |, BBI3bIBACT YMEHBIICHUE

2
spdextuBHOCTH > dekropHor (yHKUMM KieTok. B Tabmuume 1 mnpuBeneHbl TpUMEpHBIE
ONMHAPHBIE, TBOWHBIC, TPOIHBIC, YETHIPEXKPATHBIC W IMATUKPATHBICE MYTaLUU, HE3ABUCUMO OT

TOr0, XapakTCpPHO AJid HUX COOTHOHMICHUE BEJIMYWH a(l)(l)I/IHHOCTI/I OouibIlle WK MEHbILIE 1.

Ta6aunua 1
TUnuYHbIE OANHAPHBbIE H MHOKECTBEHHbIE MYTALINH, EPeYNCIeHHbIE B COOTBETCTBHH C

COOTHOLIEHHEM BeJHYHH adpruHHOCTH

Opunapuas | /IBoiinan Tpoiinas YerpipexkpaTHasi IIsTukpaTHas
CooTHomenue Besn4uH adgpdpunaocTu >1
F243L F243L u F243L, P247L n L234F, F243L, L235V, F243L, R292P,
R292P N421K R292P u Y300L Y300L u P396L
D270E F243L u F243L, R292P u | L2351, F243L, L235P, F243L, R292P,
Y300L Y300L R292P u Y300L Y300L u P396L
R292G F243L u F243L,R292P u | L235Q, F243L, F243L, R292P, V3051,
P396L V3051 R292P u Y300L Y300L u P396L
R292P D270Eu | F243L,R292P u | F243L, P247L,
P396L P396L D270E u N421K
R292Pu | F243L, Y300L u | F243L, R255L,
Y300L P396L D270E u P396L
R292Pu | P247L,D270Eu | F243L, D270E,
V3051 N421K G316D uR416G
R292Pu | R255L,D270Eu | F243L, D270E,
P396L P396L K392T u P396L
Y300Lu | D270E, G316D u | F243L, D270E,
P396L R416G P396L u Q419H
P396L u D270E, K392T u | F243L, R292P,
Q419H P396L Y300L, u P396L
D270E, P396L u | F243L, R292P,
Q419H V3051 u P396L
V284M, R292L u | P247L, D270E,
K370N Y300L u N421K
R292P, Y300L u | R255L, D270E,
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Ta6auua 1
TUnuYHbIE OANHAPHBbIE H MHOKECTBEHHBbIE MYTALIMH, MEPEYNCIeHHbIE B COOTBETCTBHH C

COOTHOLICHHEM BeJHYHH adpuHHOCTH

Opunapuasn | /IBoiiHan Tpoiinasn YerpipexkpaTHasi IIsTukpaTHas
P396L R292G u P396L
R255L, D270E,
Y300L u P396L
D270E, G316D,
P396L u R416G
CooTHomenue Besu4uH adgppunHocTu <1
Y300L F243L u F243L, R292P u
P396L V3051
P396L P247L u
N421K
R255L n
P396L
R292P u
V3051
K392T u
P396L
P396L u
Q419H
[00201] CornacHO KOHKPETHOMY BapUaHTy pealu3alli HACTOSIIEero H300peTeHus

BapuaHThl obnactu Fc comepxxar yroObple MOnMUpUKALUN aMUHOKUCIIOT (HAarpuMep, 3aMeHbl) B
mobom u3 monokeHwi 235, 240, 241, 243, 244, 247, 262, 263, 269, 298, 328 umm 330 u
MPEIMOYTUTENBHO OJIMH WM OoJiee U3 CIenyrIux octaTkoB. A240, 1240, 1241, 1.243, H244,
N298, 1328 umn V330. CornacHO APYroMy BapHaHTy peajn3alidd HACTOSIIEr0 M300peTeHHs
BapuaHThl obnactu Fc comepxar moObple MOnUpUKAUN aMUHOKUCIIOT (HAarpuMep, 3aMeHbl) B
moboM u3 nojoxkeHuit 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 wnm 439 u npeanoYTHTENbHO OMUH WK Oonee w3 ciaenyrommx octatkos: H280, Q280,
Y280, G290, S290, T290, Y290, N294, K295, P296, D298, N298, P298, V298, 1300 unu L300.

[00202] CornacHO mpeanoYTUTENILHOMY BapHAHTY PeaN3aldi HACTOSIIETO N300peTeHHS

BapuaHThl 0byacTu Fc, kortopsie cBszbiBatoTes ¢ FeyR ¢ m3meHeHHON agUHHOCTBIO, ComepsKaT
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moOble MOAM(HUKAIMNA aAMUHOKHCIIOT (HampuMep, 3aMeHbl) B JIOOOM U3 MOJIOKeHHH 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 wumm 439.
IIpenmoururensHo BapuaHT oOmactu Fc comepxkur moOOH W3 CIEAYIOUINX OCTAaTKOB: 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 uimu A430.

[00203] CornacHo Apyromy BapHaHTy peajH3aliy HACTOSILIEr0 M300pPETEHUs] BapUAHTBI
obnactu Fc, xoropeie ces3biBatroTcsi ¢ FcyR (mocpenctBom cBoeit obnactu Fc) co cHukeHHON
apPUHHOCTBIO, comepKaT JtoOble MOTU(PUKALIME aMUHOKUCIIOT (HAaIpuMep, 3aMeHbl) B JIFOOOM
u3 nonoskeHuit 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 unu 439.

[00204] CornacHo Apyromy BapHaHTy peau3alyy HACTOSIIEr0 M300pETEeHHsI BapUAHTHI
obnactu Fc, kotopsie ces3biBatoTcst ¢ FcyR (mocpencrBom cBoeit obnactu Fc) ¢ moBbimeHHOMN
apPUHHOCTBIO, comepsKaT JIOObie MOTU(PUKALIMH AMUHOKHCIIOT (HarpuMep, 3aMeHbl) B JEOOOM
u3 nonoskenuit 280, 283, 285, 286, 290, 294, 295, 298, 300, 301, 305, 307, 309, 312, 315, 331,
333, 334, 337, 340, 360, 378, 398 wnu 430. CormacHo ApyromMy BapHaHTy peaju3aluu
Hacrosimero u3oOpereHus BapuaHThl oOnactu Fc, kxoropeie cBs3bBatoTcsi ¢ FeyRIIA ¢
TIOBBIIIIEHHON a)(UHHOCTBIO, COAEp KaT JIF0OOH U3 CIEqyIOIUX OCTaTKOB. A255, A256, A258,
A267, A268, N268, A272, Q272, A276, A280, A283, A285, A286, D286, Q286, S286, A290,
§290, M301, E320, M320, Q320, R320, E322, A326, D326, E326, S326, K330, A331, Q335,
A337 unmu A430.

[00205] IIpenmodrurenpHbie BapUaHTBI COAEPKAT OOHY WU Oojiee MOmU(pUKALMNA B
mobom 3 monokeHuit: 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.

[00206] Oco0eHHO TpennouYTUTEIbHBIE BApUAHTBI  CONEp’KaT OOHYy WU  Oolnee

mMoauduKanmii, BBIOpaHHbIX 13 rpynm A-Al:

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

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

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

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

b O O ®

233D;
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F 2341 unu 234F;

G | 235D, 235Q, 235P, 2351 umm 235V

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

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

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

K | 244H;

L 245A,;

M | 247G, 247V uu 247L;

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

O | 263A, 2631, 263M nnn 263T;

P 264F, 264E, 264R, 2641, 264A, 264T nnn 264W;

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

R | 266A, 2661, 266M unu 266T;

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

T 2731

U | 275L umu 275W,

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

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

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

Y [ 299A, 299D, 299E, 299F, 299G, 299H, 2991, 299K, 299L, 299M, 299N, 299P, 299Q,
299R, 2998, 299V, 299W w1 299Y;

Z 302

AA | 304D, 304N, 304T, 304H unu 304L

AB | 305

AC |[313F,

AD | 323L

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

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

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

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

332M, 332W, 332P, 332G unm 332Y; u
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Al 336E, 336K nnu 336Y

[00207] Eme Oonee mnpennmouTuTeNbHBbIE BAapUAHTBI COXEpPIKAT OOHY WM OoJjee

mMoaudukanmii, BBIOpaHHbIX U3 rpynn 1-105:

I'pynna | Bapuant I'pynna | Bapuant
1 A330L/I332E 54 S239D/D265L/N297D/1332E
2 D265F/N297E/1332E 55 S239D/D265T/N297D/1332E
3 D265Y/N297D/I332E 56 S239D/D265V/N297D/1332E
4 D265Y/N297D/T299L/1332E 57 S239D/D265Y/N297D/1332E
5 F241E/F243Q/V262T/V264F 58 S239D/1332D
6 F241E/F243Q/V262T/V264E/ 59 S239D/I332E
I332E
7 F241E/F243R/V262E/V264R 60 S239D/1332E/A3301
8 F241E/F243R/V262E/V264R/ 61 S239D/1332N
I332E
9 F241E/F243Y/V262T/V264R 62 S239D/1332Q
10 F241E/F243Y/V262T/V264R/ 63 S239D/N297D/1332E
I332E
11 F241L/F243L/V2621/V2641 64 S239D/N297D/1332E/A330Y
12 F241L/V2621 65 S239D/N297D/1332E/A330Y/F241S/F24
3H/V262T/V264T
13 F241R/F243Q/V262T/V264R 66 S239D/N297D/I1332E/K326E
14 F241R/F243Q/V262T/V264R/ 67 S239D/N297D/1332E/L235D
I332E
15 F241W/F243W/V262A/V264 68 S239D/S298A/1332E
A
16 F241Y/F243Y/V262T/V264T 69 S239D/V2641/A330L/1332E
17 F241Y/F243Y/V262T/V264T/ 70 S239D/V2641/1332E
N297D/1332E
18 F243L/V2621/V264W 71 S239D/V2641/S298A/1332E
19 P2431L/V2641 72 S239E/D265N
20 L328D/I332E 73 S239E/D265Q
21 L328E/I332E 74 S239E/1332D
22 L328H/I332E 75 S239E/I332E
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I'pynna | Bapuant I'pynna | Bapuant
23 L3281/1332E 76 S239E/I1332N
24 L328M/I332E 77 S239E/1332Q
25 L328N/I332E 78 S239E/N297D/1332E
26 L328Q/1332E 79 S239E/V2641/A330Y/I332 E
27 L328T/I332E 80 S239E/V2641/1332 E
28 L328V/I332E 81 S239E/V2641/S298 A/A330Y/1332E
29 N297D/A330Y/I332E 82 S239N/A330L/1332E
30 N297D/I332E 83 S239N/A330Y/I332E
31 N297D/1332E/S239D/A330L 84 S239N/1332D
32 N297D/S298 A/A330Y/1332E 85 S239N/I332E
33 N297D/T299L/1332E 86 S239N/I332N
34 N297D/T299F/1332E/N297D/ 87 S239N/1332Q

T299H/1332E

35 N297D/T299V/1332E 88 S239N1S298A/1332E
36 N297D/T299L/1332E 89 S239Q/1332D
37 N297D/T299V/I332E 90 S239Q/1332E
38 N297E/1332E 91 S239Q/1332N
39 N297S/1332E 92 S239Q/1332Q
40 P230A/E233D/I332E 93 S239Q/V2641/1332E
41 P244H/P245A/P247V 94 S298A/I332E
42 S239D/A330L/1332E 95 V264E/N297D/1332E
43 S239D/A330Y/I332E 96 V2641/A330L/I1332E
44 S239D/A330Y/I332E/K326E 97 V2641/A330Y/I332E
45 S239D/A330Y/I332E/K326T 98 V2641/1332E
46 S239D/A330Y/I332E/1.2341 99 V2641/S298A/1332E
47 S239D/A330Y/I332E/L235D 100 Y296D/N297D/1332E
48 S239D/A330Y/I332E/V2401 101 Y296E/N297D/I1332 E
49 S239D/A330Y/I332E/V264T 102 Y296H/N297D/1332E
50 S239D/A330Y/I332E/V2661 103 Y296N/N297D/1332E
51 S239D/D265F/N297D/1332E 104 Y296Q/N2971/1332E
52 S239D/D265H/N297D/1332E 105 Y296T/N297D/1332E
53 S239D/D265I/N297D/1332E




[00208] CormacHoO OZHOMY BapHaHTy pealn3aluu Hactosmero usobperenuss PD-1-
CBSI3bIBAIOIIAs] MOJIEKyJa COIJIACHO HACTOSALIEMY H300peTeHHro Oyner comepkaTb BapHaHT
obnactu Fc, conmepskammii mo MeHbineil mepe onny moaudukanuio B obmactu Fc. Cornacho
HEKOTOPBHIM BapHaHTaM peaM3alii HACTOALIET0 M300peTeHns BapuaHT odnactu Fc comepkut
10 MEHbIIEH Mepe OHY 3aMeHY, BBIOPaHHYIO U3 Ipymmbl, coctosmen nz L235V, F243L, R292P,
Y300L, V3051 u P396L.
[00209] CornacHO KOHKPETHOMY BapUaHTy peaJM3alliil HACTOSIIEero H300peTeHus
BapuaHT obnactu Fc conepxut:
(A) 1o MeHbluel Mepe OJHY 3aMEHY, BBIOpAaHHYIO U3 IpyIbl, cocrosuei n3 F243L, R292P,
Y300L, V3051 u P396L;
(B) o meHbIueil Mepe ABe 3aMEHBI, BLIOPaHHBIE U3 TPYIIIBL, COCTOSINEH U3:

(1)  F243L u P396L;

(2)  F243L uR292P; n

(3)  R292P u V305];
(C)  mo menbLIel Mepe TPU 3aMEHbI, BHIOPAHHBIE U3 TPYIIIbL, COCTOSIIEH U3:

(1) F243L, R292P u Y300L;

(2) F243L, R292P u V305I;

(3) F243L, R292P u P396L; u

(4) R292P, V3051 u P396L,;
(D) 1o meHbIneit Mepe YeThIpe 3aMEHbI, BLIOPAHHBIE U3 TPYIIIbI, COCTOSLICH U3

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

(2) F243L, R292P, V3051 u P396L; wnu
(E) 1o meHbInei Mepe MATh 3aMeH, BBIOPAHHBIX M3 FPYIIIbI, COCTOSLICH U3:

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

(2) L235V, F243L, R292P, Y300L u P396L.
[00210] B npyrom KOHKpEeTHOM BapHaHTE peaTU3alllH HACTOSIIEr0 H300PETEeHHUsT BAPUAHT
obnactu Fc cogepxut 3aMeHsl:
(A)  F243L, R292P u Y300L;
(B) L235V,F243L, R292P, Y300L u P396L; nnu
(C)  F243L, R292P, Y300L, V3051 u P396L.
[00211] CormacHo OZHOMY BapHaHTy pealu3aluyd Hactosimero usobperenuss PD-1-
CBSI3bIBAIOLIAs] MOJIEKYJIA COTJIACHO HACTOSIIIEMY M300pPETeHHIO COAEep KHUT BapuaHT odmactu Fc,
KOTOPBII NPOSIBIIIET YMEHbIIEHHOE (MK 10 CYLIECTBY OTCYTCTBYIOIIEe) cBs3biBaHHe ¢ FCyRIA
(CD64), FcyRIIA (CD32A), FeyRIIB (CD32B), FeyRIITA (CD16a) nnu FeyRIIB (CD16b) (o

CPaBHEHHIO CO CBsI3bIBaHHEM, NposiBisieMbIM 00macTeio Fe IgG1 nukoro tuma (SEQ ID NO: 1)).
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CornacHO ODHOMY BapHWAHTy peau3aluu Hactosimero uszodpereHus: PD-1-cesi3biBarommast
MOJIEKYJIa COTJIACHO HACTOSLIEMY M300peTeHUI0 OyAeT coaep:kath BapuaHT odnactu Fe, koTopas
NPOSIBJIIET CHIDKEHHOE (WJIM MO CYLIECTBY OTCYTCTBYIoIee) cmsidbiBaHue ¢ FcyR (Hampumep,
FcyRIITA) u cHIDKEHHYIO (MUK TIO CYLIECTBY OTCYTCTBYIOIIYIO) 3 dexropuyro pynkiuo A3KLL
CornacHO HEKOTOPBIM BapHaHTaM peau3allii HACTOALIEro M300peTeHust BapuanT obmactu Fc
COZEPIKHUT IO MEHbIIEeH Mepe OJHY 3aMeHy, BbIOPaHHYIO W3 TpyImbl, coctosmed nz L234A,
L235A, D265A, N297Q u N297G. CornacHO KOHKPETHOMY BapUaHTy peau3allii HACTOSLIETO
u3obperenus Bapuant odnactu Fc conepxur 3ameny L234A; L235A; L234A u L235A; D265A;
N297Q nm N297G.
[00212] IIpennouturensubie nocnenosarenpbHoctu IgGl ana nomenos CH2 u CH3 PD-1-
CBSI3bIBAIOLIMX MOJIEKYJl COIJIACHO HACTOAILIEMY M300peTeHuI0 OyAayT coaepikaTb 3aMeHbl
L234A/L235A (SEQ ID NO: 5):
APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDIAVE
WESNGOQPENN YKTTPPVLDS DGSFEFFLYSKL TVDKSRWQQOG NVESCSVMHE
ALHNHYTQKS LSLSPGX
rae X npencrasisier coboit mu3uH (K) mim oTcyTCTBYeT.
[00213] CornacHo ApyromMy BapHaHTy peaju3alud HacTosmero usodperenus PD-1-
CBSI3bIBAOLIAS] MOJIEKYJIa COTJIACHO HACTOSIEMY M300pPETeHUI0 Comep:kutT obnactk Fc, kortopas
IO CBOCH MPHUPOJE MPOSIBIIET YMEHbIIEHHOE (MJIH 110 CYIIECTBY OTCYTCTBYIOLIEE) CBSI3bIBAHUE C
FcyRITA (CDl16a) w/unn cHwkeHHyO 3¢dexTopHyro (yHKIUIO (MO CPaBHEHHIO CO
csi3biBanueM, nposisisieMbiM Fc IgG1 pukoro tTunma (SEQ ID NO: 1)). CormacHO KOHKPETHOMY
BapUAHTy peali3aliy HacToswmero u3ooOpereHus PD-1-cBsi3piBaroiiasi MOJIEKyJa COTJIAaCHO
HacrosimeMy uzobperenuto He copepkut obmacte Fc IgG2 (SEQ ID NO: 2) umm obnactes Fc
IgG4, (SEQ ID NO: 4). B cnyuae ucnonp3oBanusi oonactu Fc IgG4, B obnacte HacTosimero
M300peTeHNs] TaKKe BKJIIOUYEHO BBEICHHE CTAOMIM3UPYIOLIEH MyTalul, TaKOW KakK 3aMeHa
S228P mapuupHoii obnactu I1gG4 (cm., nanpumep, SEQ ID NO: 13: ESKYGPPCPPCP, (Lu ef
al., (2008) «The Effect Of A Point Mutation On The Stability Of Igg4 As Monitored By
Analytical Ultracentrifugation», J. Pharmaceutical Sciences 97:960-969), 4To0bl yMEHBIIUTD
yacToTy oOMeHa HuTeil. Jlpyrue cTaOumim3upyrouine MyTaliH, W3BECTHbIE B JaHHOH oOjactu
TEXHUKH, MOTYT ObITh BBeeHbl B oOnacte Fc IgG4 (Peters, P ef al., (2012) «lngineering an
Improved 1gG4 Molecule with Reduced Disulfide Bond Heterogeneity and Increased Fab
Domain Thermal Stability», J. Biol. Chem., 287:24525-24533; PCT nyOnukanus nateara WO
2008/145142).
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[00214] CornacHo npyruMm BapHaHTaM peajn3alii B OOJIACTh HACTOSIIETO U300peTeHuUs
BKJIFOUEHO NMPUMEHEHHUe JIFoOoro BapuanTa obnactu Fc, n3BecTHOro B JaHHOM 0OIACTH TEXHUKH,
TaKOro Kak Te, KoTopbele packpbiTel B Jefferis, B.J. et al. (2002) «Interaction Sites On Human
1gG-Fc For FegammaR: Current Modelsy», Immunol. Lett. 82:57-65; Presta, L.G. et al. (2002)
«Engineering Therapeutic Antibodies For Improved Function», Biochem. Soc. Trans. 30:487-
90; Idusogie, E.E. ef al. (2001) «FEngineered Antibodies With Increased Activity To Recruit
Complementy, J. Immunol. 166:2571-75; Shields, R.L. et al. (2001) «High Resolution Mapping
Of The Binding Site On Human IgG1 For Fc Gamma RI, Fc Gamma RII, Fc Gamma RIII, And
FeRn And Design Of IgG1 Variants With Improved Binding To The Fc gamma R», J. Biol.
Chem. 276:6591-6604; Idusogie, E.E. et al. (2000) «Mapping Of The Clq Binding Site On
Rituxan, A Chimeric Antibody With A Human IgG Fcy, J. Immunol. 164:4178-84; Reddy, M.P.
et al. (2000) «Elimination Of Fc Receptor-Dependent Effector Functions Of A Modified 1gG4
Monoclonal Antibody To Human CD4», J. Immunol. 164:1925-1933; Xu, D. et al. (2000) «in
vitro Characterization of Five Humanized OKT3 Lffector Function Variant Antibodies», Cell.
Immunol. 200:16-26; Armour, K.L. ef al. (1999) «Recombinant human IgG Molecules Lacking
Fegamma Receptor I Binding And Monocyte 1Triggering Activities», Eur. J. Immunol. 29:2613-
24; Jefteris, R. et al. (1996) «Modulation Of Fc(Gamma)R And Human Complement Activation
By Ig(G3-Core Oligosaccharide Interactionsy», Immunol. Lett. 54:101-04; Lund, J. et al. (1996)
«Multiple Interactions Of IgG With Its Core Oligosaccharide Can Modulate Recognition By
Complement And Human Fc Gamma Receptor [ And Influence The Synthesis Of Its
Oligosaccharide Chainsy, J. Immunol. 157:4963-4969; Hutchins et al. (1995) «Improved
Biodistribution, Tumor Targeting, And Reduced Immunogenicity In Mice With A Gamma 4
Variant Of Campath-1H», Proc. Natl. Acad. Sci. (U.S.A.) 92:11980-84; Jeftferis, R. et al. (1995)
«Recognition Sites On Human 1gG 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. ef 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 RI11», Mol.
Immunol. 29:53-59; Lund et al. (1991) «Human Fc Gamma RI And Fc Gamma RII Interact With
Distinct But Overlapping Sites On Human IgGy», J. Immunol. 147:2657-2662; Duncan, A R. et
al. (1988) «Localization Of The Binding Site For The Human High-Affinity Fc Receptor On
IgG», Nature 332:563-564; marentax CIIIA NeNoe5624821; 5885573; 6194551, 7276586, u
7317091; u PCT ny6nukauusx WO 00/42072 u PCT WO 99/58572.
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[00215] CornacHO HEKOTOpPHIM BapHaHTAM peaM3alUUd HACTOSIIEro H300peTeHus
MOJIEKYJIbl COTJIACHO HACTOSIIIEMY H300PETEHHIO JOTOJHHUTENbHO COAEp)KaT OOUH ik Oonee
CalTOB TJMKO3WJIMPOBAHMUSA TAK, YTO OAWH WIHM Oojiee YIJIeBOAHBIX (PPArMEHTOB KOBAJIEHTHO
NPUCOEANHEHbl K  Mousiekyse. IIpenmouTuTenbHO  MOJEKYJIbl  COMJIACHO — HACTOSILEMY
U300pETEeHNIO, COIepIKaIie OUH MK OoJiee CAalTOB TTIMKO3WIIMPOBAHUS W/WIIM OHY MK OoJee
monubukammii B obnactu Fc, obecrneumBaroT wim 00JaarOT TOBBIIEHHOH 3¢ ¢eKTOpHON
byHKLUMEH, OmocpenyeMoil aHTUTENOM, Hamnpumep, MOBbIIIEHHOW akTuBHOCTHIO A3KIL], mo
CPaBHEHHMIO C HeMOAU(UIMPOBAHHBIM aHTUTENOM. COrNIlaCHO HEKOTOPBIM BapHaHTaM
peanmu3anuy HaCTOSIIIEro M300peTeHHs MPEIJIOKEHbl MOJIEKYJIbl, COAEpIKalNe ONHY Win Oonee
Moau(UKaIMi aMUHOKHCIIOT, KOTOpPbIE, KaK W3BECTHO, HENMOCPENCTBEHHO WJIHM KOCBEHHO
B3aUMOJIEIICTBYIOT C YIJIEBOAHBIM (hparmeHTOM obnactu Fc, Bkiouas, HO HE OTrpaHUYMBASCh
MMM, aMUHOKHCJIOTHI B MOJIOJKEHUIX 241, 243, 244, 245, 245, 249, 256, 258, 260, 262, 264, 265,
296, 299 u 301. AMUHOKHCIOTBL, KOTOpbI€ MpPSIMO WJIM KOCBEHHO B3aUMOAEHCTBYIOT C
yrieBonHbIM (pparmenToMm obnactu Fc, n3BeCTHBI B JaHHOW O0JNACTH TEXHUKH, CM., HallpuMmep,
Jefferis et al., 1995 Immunology Letters, 44: 111-7, xoropas NOJHOCTBIO BKJIOUEHA B
HACTOSILIYIO 3as1BKY MIOCPEICTBOM CCBIIKH.

[00216] CormacHO  JpyroMy BapuUaHTy peaiu3alli  HACTOSLIEr0  M300peTeHHs
HPEIIOKEHBI MOJIEKYJIbl, KOTOpPbIe ObUTH MOAN(HUIIMPOBAHBI IyTEM BBEIEHHSI OHOIO Win Oonee
CAiiTOB TJIMKO3WJIMPOBAHUS B OOMH WM OOJiee CaAiTOB MOJEKYJ, HPEANOYTUTEIBHO Oe3
U3MEeHEeHUs1 (PYHKIIMOHAJIBHOCTH MOJIEKYJ, HalpuMep, aKTHBHOCTH CBSI3bIBAHUSI C AHTUT'€HOM-
mueHbp0 ik FeyR. CalThl TIIMKO3MINPOBAHHUS MOTYT OBITh BBEACHBI B BapuabeIbHYIO /TN
KOHCTAHTHYIO OOJIACTh MOJIEKYJI COIJIACHO HACTOsALIeMy H300peTeHuro. B HacTosueil 3asiBke
TEPMUH «CAHTBl TJIMKO3WJIMPOBAHUS» BKIKOYAET JIOOYH0 KOHKPETHYK) aMHHOKHCIOTHYIO
NOCJIEIOBATEILHOCTD B aHTHUTENE, K KOTOPOH OyneT crenu(puuHO WM KOBAJEHTHO MPHUKPEIUICH
onrocaxapua (T.e., YIJIEBOAbI, COAEpIKAIIME ABA MM OOJiee MPOCTBIX Caxapa, COCTUHEHHBIX
BMmecte). OnurocaxapuaHble OOKOBBIE LIEMH, KaK MPABHJIO, MPUCOSTUHEHbI K OCTOBY aHTUTEJNA
nocpeactsoM N- mnu O-csazeil. N-CBsi3aHHOE INIMKO3UJIMPOBAHUE OTHOCUTCS K IIPUCOEINHEHHIO
OJIMTOCAaXapuIHOrO (¢parMeHTa K OOKOBOH Imenmu ocrtarka acmaparuHa. O-cBsi3aHHOE
TJIMKO3MJINPOBAHUE OTHOCUTCA K TNPHCOENMHEHHIO OJMIOCaxapumHoro (¢parmMeHra K
I'HIPOKCUAMHHOKUCIIOTE, HAIpUMeEp, CEepUHY, TPEOHMHY. MOIEKysbl COMNIACHO HACTOALIEMY
U300pETEHNI0 MOTYT COAEPKaTh OAMH WM Oojiee CAalTOB TIIMKO3WJIMPOBAHUS, BKIOYass N-
cBsi3aHHbIEe U O-CBsI3aHHBIE CANTHI MTUKO3WINPOBaHUs. JIF0OOH CalT MIMKO3WINPOBAHUS 1t N-
cBsi3aHHOTO Wi O-CBSI3aHHOTO TIMKO3WJIMPOBAHUS, M3BECTHBIM B JAHHOW OOJIACTU TEXHHUKH,
MO’KET OBITh HWCIOJB30BAH B COOTBETCTBUHU C HACTOSIIMM u3o0pereHueM. [lpumepHbrii N-

CBSI3aHHBIN CalT TJIMKO3UIMPOBAHMNA, KOTOprfI MOXHO MNPUMEHATH B COOTBETCTBHU CO
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criocobaMu COTJIACHO HACTOSAILIEMY HW300PETEeHUI0, TPEACTaBisieT COOOH aMHHOKHCIOTHYIO
nocyenoBaTenbHOCTh. Asn-X-Thr/Ser, B koropoit X MOXKeT NpPeNCTaBiATh COOOH JHOOYIO
amuHOKuUCIOTY, U Thr/Ser o3Havaer TpeoHUH min cepuH. Ilogxopsammii caiT wim calThl MOTYT
OBITb BBEICHBI B MOJIEKYJIy COTJIACHO HACTOALIEMY M300PETEHHIO C MCIIOJIb30BAHHEM CIIOCOOOB,
XOPOLIO U3BECTHBIX B JAHHOHN 0OJIACTU TEXHUKHU, K KOTOPOH OTHOCHUTCS HACTOsIIEE H300peTeHNe
(cm., Hanpumep, i1 Vitro MUTAGENESIS, RECOMBINANT DNA: A SHORT COURSE, J. D. Watson, et
al. W H. Freeman and Company, New York, 1983, chapter 8, pp. 106-116, koTopast HOJTHOCTBIO
BKJIFOUE€HA B HACTOSIIYIO 3asBKY IOCPENCTBOM CChUIKH. IIpuMepHbIii criocod BBeneHUs cairta
IJIMKO3MJIMPOBAHMUS B MOJIEKYJy COIJIACHO HACTOSLIEMY HM300PETEHHIO MOXKET BKIFOYATh!
MOAM(DHUKALMIO WIA MyTHPOBAaHME AaMHUHOKHCIOTHOM IOCJENOBATENbHOCTH MOJIEKYJBI Tak,
YTOOBI MONYUUTh JKEJNATENBHYIO MocenoBaTeabHoCTh Asn-X-Thr/Ser.

[00217] CornacHO HEKOTOPbIM  BapUaHTAM peajJM3aludd  COIMVIACHO  HACTOSIIEeMY
M300pETeHNI0 TPEeAIOKEeHbl CIOCOObl MOAMGUKALMM COIAEpPKAHUSI YIJIEBOAOB B MOJIEKYJe
COrJIACHO  HACTOSALIeMy  HM300peTeHHr0 myTeM A00aBIeHUS HWJIM  YAAJeHUs  CaiTa
riauko3mupoBanus.  CriocoObl  MomudUKaLuMy COAepikaHWs YIJIEBOAOB B aHTUTENaX (U
MOJIEKYyJIax, COAEPKAIIUX JOMEHBbl aHTUTeJN, Hampumep, obmactb Fc) Xopomo u3BecTHsI B
JaHHOHM OONACTH TEXHUKH U BKJIIOYEHBI B O0JIACTh HACTOSIILErO M300pETEHHs, CM., HAIPHUMED,
nateHt CIIIA Ne6218149; EP 0359096 B1; nyonukanuto natenra CIIIA US 2002/0028486; WO
03/035835; myOmukanuro marenta CIIIA 2003/0115614; nmatent CIIA Ne6218149; mareHT
CIIA Ne6472511; BCe M3 KOTOPBIX TMOJHOCTHIO BKJIFOUEHBI B HACTOSIIYIO 3aBKY MOCPEICTBOM
ccbuiku. COIJIaCHO JpYyrMM BapUaHTAM peaU3alii COTJIACHO HACTOSIIEMY H300pPETeHHUIO
NpeIOKeHbl  CrocoObl  MOAM(MHKALMK  CONEPXKAHHUS YIJIEBOAOB B MOJIEKyJe COIJIaCHO
HACTOSIIEMY HM300PETEHHIO IMyTeM YyAaJeHUs OFAHOrO WM Oojiee SHAOTeHHBIX YTIIIEBOIHBIX
¢parmeHTOB MOJIeKyJbl. COrJIACHO KOHKPETHOMY BapUaHTy PeasU3alfH COTJIACHO HACTOSLIEMY
M300pETEHNI0 NPEUIOKEHO CMEIIeHHe caiita rimko3mrpoBanus obmactu Fc anTurena myrem
MOAU(UKAIIMKA TOJIOKEHUH, CMEKHBIX ¢ 297. CorlacHO KOHKPETHOMY BAapUaHTy pean3aluu
COMTACHO HACTOSIIEMY H300pETEeHHIO TpejiokeHa Moaudukanus nonoskeHus 296 Tak, 4TO
nosioxkeHue 296, Ho He noJiokeHue 297, ABNAeTCs IMUKO3WINPOBAHHBIM.

[00218] OddexroprHas GyHKUMSA TaKke MOXKET OBITh MOJU(PUIIMPOBAHA C TIOMOLIBIO
METOIMK, TaKWX KaK BBEIEHHE OJHOrO WM Ooliee OCTaTKOB IucrenHa B obmacts Fc,
o0ecrieynBasi TEM CaMbIM BO3MOXKHOCTh OOpa30BaHUsI MEKLENOYEUHON UCYIb(PHUIHON CBSI3U B
YKa3aHHOW OO0JaCTH C TOJY4YeHHEM TOMOAMMEPHOIO AaHTUTENa, KOTOPOE MOXKET HMETh
YJIYUYIIEHHYI0 CHOCOOHOCTh K MHTEPHAIN3ALUH W/WIN MOBBIIIEHHYI0 KOMIUIEMEHT-3aBUCUMYIO
urorokcnaHocTh U A3KL] (Caron, P.C. et al. (1992) «FEngineered Humanized Dimeric Forms

Of IgG Are More Effective Antibodies», J. Exp. Med. 176:1191-1195; Shopes, B. (1992) «4
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Genetically Engineered Human IgG Mutant With Enhanced Cytolytic Activity», J. Immunol.
148(9):2918-2922. T'omomMMepHblE aHTHTENa C  TOBBILIEHHOH  MPOTHBOOIMYXOJIEBOMH
AKTUBHOCTBIO TAK)K€ MOTYT OBITh TOJYYEHbI C HCIOJIb30BAHHEM reTepoOr(yHKIIMOHATIBHBIX
CIIMBAIOIIMX areHToB, onucaHHbix B WoOolff, E.A. er al (1993) «Monoclonal Antibody
Homodimers: Enhanced Antitumor Activity In Nude Mice», Cancer Research 53:2560-2565. B
APYroM BapHaHTE, AHTUTEJIO MOXET ObITh MOAU(ULIMPOBAHO I BKJIOUEHHs 1BYX obnacreit Fc
U, COOTBETCTBEHHO, MOXXET WMETh IOBBIIIEHHYIO AKTHBHOCTb KOMIUIEMEHT-OIIOCPEIOBAHHON
urorokcnaHocTd 1 A3KI (Stevenson, G.T. ef al. (1989) «4 Chimeric Antibody With Dual Fc
Regions (bisFabFc) Prepared By Manipulations At The IgG Hinge», Anti-Cancer Drug Design
3:219-230)

[00219] Ilepuon mosnyBbIBEAEHHS] U3 CHIBOPOTKH KPOBH MOJIEKYJI COIIACHO HACTOSILIEMY
m3obperenuro, conmepxkamux obmactu Fc, Moxer ObITh yBeNMUYEH 3a CUET YBEIUYSHHs
apdunHOCTH CBsizbiBaHusi obnactu Fc B orHomenuun FcRn. B Hacrosiueii 3asiBke TepMUH
«TIepUOJ TIOJYBBIBEACHUs)» O3Ha4YaeT (PapMaKOKMHETHYECKOe CBOWCTBO MOJIEKYJIBI, KOTOPOE
SBJIAETCSL MEPOH CPEeIHEro BPEeMEHM CYIEeCTBOBAaHUS MOJEKYJ mocie ux BeeneHus. llepuon
TIOJTYBBIBEIEHUS MOXKET OBITh BBIPAKEH KaK BpeMsi, HEOOXOAUMOE ISl BBIBECHUS ISITUAECATH
npoueHToB (50%) W3BECTHOrO KOJMYECTBA MOJIEKYJIBI M3 OpraHu3Ma CyObekTa (Hampumep,
MalUeHTa-4eJI0BeKa MM APYroro MJIEKONMTAIOLIEro) WM KOHKPETHOTO KOMITAPTMEHTAa €ro
OpraHu3Ma, Harmpumep, MPU MU3MEPEHUU B CHIBOPOTKE KPOBH, T.€., TIEPHOA TOJYBBIBEACHHS U3
KPOBOTOKA, WM B IPYT'HX TKaHSX. B 1enoM, yBenndeHne nepuosa noyyBbIBEACHUS IPUBOIUT K
YBEJIMYCHUIO cpeaHero BpeMeHu ynepskanusi (MRT) B KpOBOTOKE /Jisi BBEIEHHOM MOJIEKYJIbI.
[00220] CornacHO HEKOTOpPHIM BapHAaHTAM peall3alK HacTosero uzodperenus PD-1-
CBSI3bIBAIOLIIME MOJIEKYJIbI COTJIACHO HACTOSLIEMY H300pETEHHIO CofepikaT BapuaHT obiactu Fc,
npuYeM yKa3aHHbBI BapuaHT obOiactu FC comepkuT mo MeHblLIed Mepe OOHY MOTU(PUKALHIO
AMHHOKHCJIOTBI, 10 CPaBHEHUIO ¢ obyacThto Fc aukoro Tuma, Tak, 4TO YKa3aHHAs MOJIEKyJia
UMEeT YBEJIMUYEHHBIN MEPHOJ MOJyBbIBeIeHHsI (IO CpaBHEHHIO ¢ 00nacThio Fc mukoro Tuma).
[00221] CornacHO HEKOTOpPBIM BapHAaHTAM peal3allH HacTosmero uzodperenus PD-1-
CBSI3bIBAIOLIIME MOJIEKYJIbI COTJIACHO HACTOSALIEMY H300pETEHHIO copepikaT BapuaHT obiactu Fc,
npuYeM VyKa3aHHbBIH BapwaHT oOmactu Fc comeputr 3aMeHy aMHHOKHCIOTBHI, KOTOpas
YBEJIMYMBACT TEPHOA IOJNYBBIBEICHUS, B ONHOM WIHM OoJiee TOJNOKEHUSX, BBIOPAHHBIX W3
rpymnmel, cocrosimen 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. MHOro4ncineHHble CrequuuHble MYyTalUH, CIOCOOHBIE YBEJNWYMBATH  IEPUOL
TIOJTYBBIBEJICHUST MOJIEKYJIbI, conepskamieit obmacts Fc, n3BeCTHBI B TaHHOW O0JIACTH TEXHUKH U

BKJIFOUArOT, Hampumep, M252Y, S254T, T256E u ux kxomOuHanuu. Hampumep, cM. MyTauuy,
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ormucannbie B mateHtax CIIIA NeNe6277375, 7083784; 7217797, 8088376; myOnukaiiu 3asiBOK
Ha mateHt CIIIA 2002/0147311; 2007/0148164; u mexxayHaponHble myonukanuu WO 98/23289;
WO 2009/058492; u WO 2010/033279, xOTOpBIE MOJHOCTHIO BKJIIOUEHBI B HACTOSALIYIO 3asBKY
NOCPENCTBOM CCBUIKM. Monekynbl, coxepkamue obmacte Fc, ¢ yBeNIWYeHHBIM NEPHOAOM
NOJTYBBIBEJIEHHSI TAK)KE BKJIIOYAIOT T€, KOTOPBIE CONEPIKAT 3aMEHBI B IBYX WJIM OOJiee OCTaTKax
obmactu Fc 250, 252, 254, 256, 257, 288, 307, 308, 309, 311, 378, 428, 433, 434, 435 u 436. B
YaCTHOCTH, YKa3aHHBIE MOJIEKYJIbI CONIEp:KaT IOBe Wiu Oojiee 3aMeH, BbIOpaHHbIX 3. T250Q),
M252Y, S254T, T256E, K288D, T307Q, V308P, A378V, M428L, N434A, H435K u Y436l
[00222] CornmacHO KOHKPETHOMY BapUaHTy peajM3aliyd HACTOSINEro H300peTeHHs
BapuaHT obnactu Fc conepxut 3amMeHsbI:

(A) M252Y, S254T u T256E,

(B)  M252Y u S254T,

(C)  M252Y u T256E;

(D)  T250Q mu M428L;

(E) T307Q u N434A,

(F) A378V n N434A,;

(G) N434A mu Y430,

(H)  V308P u N434A; unu

(D K288D u H435K.
[00223] B obnacte HacTosmero u300peTeHUsi MOMOJHUTENBHO BKIIIOYEHbI BapHAHTHI
obnacreii Fc, koTopbie cogep:xar:
(A)  omHy wiu Oonee MyTauMii, KOTOPbIe U3MEHSIOT 3 dekTopHyIo GyHkumo u/umm FeyR; u
(B) omuy wnmm Oojee MyTauuii, KOTOpble VBEIMYHBAIOT IEPHONA IOJYBBIBEACHUS U3
CBIBOPOTKH KPOBH.
VI bucnennpuueckrie moJieKynl, cesisbiBaomue PD-1 yesnosexka
[00224] CornacHo OIHOMY BapHaHTy pealu3alUU COTJIACHO HACTOSIIEMY H300PETEHUIO
npeIIosKeHbl OncnennUIecKble CBS3BIBAIOIIIE MOJIEKYJIbl, KOTOPBIE CIIOCOOHBI CBS3BIBATHCS C
«TEepPBbIM  BIUTONOMY» U «BTOPBIM SMMUTONOM», IPUYE€M YKa3aHHBII MEpBBbIM 3MUTOI
npezacrasisier codbol snuton PD-1 uenoBeka, W yKa3aHHBIA BTOPOW 3MHTOIN AHAJOTHYEH WU
ornnyaercs ot snurtona PD-1, wnm npencrasnser co0ol 3MUTON APYrod MOJIEKYJIbI, KOTOPBIH
NPUCYTCTBYET HA TOBEPXHOCTH MMMYHHOH KJeTKH (TakoW kak T-muMQonuT) M y4acTByeT B
peryJupoBaHUM KOHTPOJBHOM TOYKM HMMYyHHOro otBera. (CorjmacHo OAHOMY BapHaHTy
pea3alnny HaCTOSIIEro N300peTEeHNsT BTOPO SMUTOI MpeAcTaBiisieT codoit snuton B7-H3, B7-
H4, BTLA, CD3, CDS8, CD16, CD27, CD32, CD40, CD40L, CD47, CD64, CD70, CD80, CDS86,
CD%, CD137, CDI37L, CD226, CTLA-4, ranekruna-9, GITR, GITRL, HHLA2, ICOS,
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ICOSL, KIR, LAG-3, LIGHT, I'KI'C knacca I win II, NKG2a, NKG2d, 0X40, OX40L, PDIH,
PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 unu VISTA. CornacHo oxnHomy
BAPHUAHTY peaiN3alllii HACTOSIIEro H300PETeHHsI BTOPOI SMUTOM HE siBJsieTcst snuTornom PD-1.
CornacHO KOHKPETHOMY BapHaHTy peajn3alill HACTOSIIEro HM300peTeHHsT BTOPOH SMUTOI
npencrasisier codoit CD137, CTLA-4, LAG-3, 0X40, TIGIT wm TIM-3. CornacHo
HEKOTOPHIM BapHaHTaM peaM3alil HACTOsIIero u3o0pereHus: Oucnennuyeckas MOJEKyJa
cozep kUt OoJiee IByX CAlTOB CBSI3bIBAHUS 3MUTOIOB. Y Ka3aHHbIE Oucnenudpuyeckple MOIEKYJIbI
MOTYT CBSI3bIBaTh ABa WM Ooyiee pa3nudHbIx snutonoB LAG-3 u mo MeHblueld mepe OnuH
3MUTOI MOJIEKYJIbI, KOTOpasi oTiuyHa oT LAG-3.

[00225] B oOnacte Hacrosimero m300peTeHMs] BKIFOYEHBI OuCTEM(pUUECKble aHTUTENA,
CIIOCOOHBIE OAHOBPEMEHHO CBsA3bIBaThCsA ¢ PD-1 u BrOpbM snutonom (Hanpumep, B7-H3, B7-
H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu II,
0X40, PD-L1, TCR, TIM-3 u 1. 1.). CorlacCHO HEKOTOPbIM BapUaHTaM pea3aluu HACTOSIIETr0
u300pereHus: Oucnenu(pUUEecKoe aHTUTENO, CIIOCOOHOE OTHOBPEMEHHO CBsi3biBaThCs ¢ PD-1 u
BTOPBIM 3IUTOIIOM, TOJYYalOT ¢ UCIOJB30BAHUEM JIOOOro u3 crocobos, omucaHHbx B PCT
nyOnukanusix WO 1998/002463, WO 2005/070966, WO 2006/107786 WO 2007/024715, WO
2007/075270, WO 2006/107617, WO 2007/046893, WO 2007/146968, WO 2008/003103, WO
2008/003116, WO 2008/027236, WO 2008/024188, WO 2009/132876, WO 2009/018386, WO
2010/028797, W02010028796, WO 2010/028795, WO 2010/108127, WO 2010/136172, WO
2011/086091, WO 2011/133886, WO 2012/009544, WO 2013/003652, WO 2013/070565, WO
2012/162583, WO 2012/156430, WO 2013/174873 u WO 2014/022540, xaxkmasi u3 KOTOPBIX
MOJTHOCTBIO BKJIFOUEHA B HACTOALIYIO 3asIBKY MOCPEACTBOM CCBIJIKH.

A Bucneunduuecknie 1naresia, He coaep:kammue ob6aactu Fe

[00226] CornacHo OTHOMY BapHAHTy peaslM3alUU COTJIACHO HACTOSIIEMY HU300PETEHUIO
npeIoKeHbl Oncieln(pUIecKble TuaTeNia, KOTOpble COAepIKaT, U Haubosee MpeanoYTHTEIBHO
COCTOST M3 HUX, MEpBYI [MOJUIMENTUAHYIO LeNb M BTOPYH MOJUNENTHIHYIO LeIlb,
NOCJIEIOBATEIbHOCTH ~ KOTOPBIX ~ OOECIIEYMBAIOT  KOBAJEHTHOE  CBSI3BIBAHHE  YKAa3aHHBIX
NOJIMIENTHAHBIX Lenell Ipyr ¢ APYroM ¢ oOpa3OBaHHEM KOBAJIEHTHO CBSI3aHHOTO AHMATENa,
KOTOpOE CIOCOOHO OJHOBPEMEHHO CBSI3bIBATHCS C ITEPBBIM SIMUTONOM H BTOPBIM 3IHUTOIOM,
NpUYeM YyKa3aHHble SMMUTONBl HE WIEHTHYHbl Apyr Jpyry. COOTBETCTBEHHO, YKa3aHHbIE
oucneuuduueckpie amarena coxmep:kar gomeHbl  «VLI1»/«VHI1», kotopeie CcrocoOHBI
CBSI3BIBATBHCS C TIEPBBIM SMUTOMNOM, U JoMeHbI « VL2»/«VH2», koTOopble CIOCOOHBI CBSI3bIBATHCS
co BropbiM osrnutonoM. O6o3nauenne «VL1» u «VHI» o3Ha4aeT, COOTBETCTBEHHO,
BapuabenbHBI JOMEH JIErKOW Lemd W BapuabeNnbHbIH IOMEH TSDKEIOH LenH, KOTOphIe

CBA3BIBAIOTCA C «IMICPBBIM» SIMMUTOIOM, YKAa3aHHOTO 6I/ICHCI_II/I(1)I/I"IeCKOFO Jauarciia. AHaJIIOrMYHBIM
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obpazom, obosnauenne «VL2» u «VH2» o3Hauaer, COOTBETCTBEHHO, BapHaOeIbHBIA JTOMEH
JIETKOW 1ien U BapuaOeNbHBbIM JTOMEH TSDKEJIOH Lenu, KOTOPBIE CBSI3bIBAIOTCA CO KBTOPBIM»
SMUTONOM, yKa3aHHOTro Oucnennuveckoro nquarena. BHe 3aBUCHMOCTH OT TOro, 0003HaueH JIH
KOHKPETHBIH 3MHTON KakK MEPBBIA M BTOPOH 3MHTOIL, Takoe O0O3HAYeHHE MMEET OTHOLICHHE
TOJNBKO K TIPUCYTCTBUIO M OPHEHTALMU JOMEHOB IOJUIENTUIHBIX LENeil CBSI3bIBAIOLINX
MOJIEKYJI COIJIACHO HacTosumeMy u3zoOperennto. COrjlacHO OIHOMY BapHaHTY pealnu3aluu
HACTOSIIIIETO M300PETEeHUsT OMH M3 YKa3aHHBIX SMUTONOB MpeacTaBisier codoit srmuron PD-1, u
APYrod M3 yKa3aHHBIX SMUTONOB He siBisieTcs anutornoMm PD-1 (manpumep, snuton B7-H3, B7-
H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I umu II,
0X40, PD-L1, TCR, TIM-3 uT. 1.).

[00227] Jomen VL nepBoll MNOJUNENTHAHOM LiENW B3aUMOAECHCTBYET C AoMeHOM VH
BTOPOH  MNOJHMNENTUAHOW  wHenmu ¢ oOpa3oBaHMEM  NEpBOro  (PYHKIIMOHAJIBHOTO
AHTUTEHCBSI3BIBAIOIIETO CaiiTa, KOTOPbIH crenu(uyueH B OTHOIIEHWH NEPBOro aHTHreHa (T. e.
PD-1 unu aHTUreHa, KOTOPBIN COAEPIKUT BTOPOH SMUTOM). AHAJIOTHYHBIM 00pa3oM, 1oMeH VL
BTOPOI MOJUNENTUAHON LeNU B3aUMOJENHCTBYET ¢ JoMeHOM VH mnepBoii moaunenTuaHoON Lenu
¢ oOpazoBaHHeM BTOPOro (PYHKLHOHAJIBHOTO AHTHICHCBSA3BIBAIOLIETO CaHTa, KOTOPBIM
crelipyyeH B OTHOIIEHWM BTOPOTO aHTUIeHa (T.€., AHTUI'€HA, KOTOPBIH COAEP’KUT BTOPOM
snuron, wimu PD-1). CnenoBarensHo, BbriOOp aomeHoB VL u VH mnepBoii u BTOpOI
MOJIUNENTHUIHBIX Lienell CKOOPAMHHUPOBAH TaK, YTO JIBE€ IMOJIUIENTUAHbIE LENu aAuareia B
COBOKYITHOCTU coaep»kaT aoMeHbl VL u VH, criocoOHble CBSA3BIBATHCS Kak ¢ smutonom PD-1,
TaK U CO BTOPBIM 3muTOnoM (T.e. oHu comepxkat VLpp.l/VHppa u VL2/VH2, rme PD-1
npencTaBisier coOoil  «mepBblity smmron, wiau VL1/VH1 wu VL0pp./VHpp.,, tme PD-1
NpeACTaBIsieT COOON «BTOPOI» SMUTOI).

[00228] Ileppass ~ monumentTugHas  LeNb  BapUaHTa  peaju3alud  YKAa3aHHBIX
oucnerduyuecKpIx AUaTeN COAEPXKHT, B HarpasieHHH OoT N-koHIa Kk C-koHiy, N-KoHel, TOMeH
VL1 MOHOKJIOHAJIbHOT'O aHTHUTEJNA, CIIOCOOHBIN CBS3BIBATHCS C MEPBBIM HIIM BTOPBIM 3MTUTONIOM
(T. e., VLpp-1 Wk VLsuuron 2), TEPBBIH MPOMEKYTOUYHBIN crieHcepHbIi nenTun (JIuHkep 1), ToMeH
VH2 MOHOKJIOHAJIBHOTO AHTHUTENA, CIOCOOHBIH CBS3BIBATBCS CO BTOPBIM SIIHUTONOM (€CIH
yKa3aHHas IepBas IMOJUIENTHAHAS LeNb COAepkuT VLpp.l) MIM HEpBBIM 3MUTONOM (ecau
yKa3aHHasl TepBas MOJHUMENTHAHAS Lenb COAEPXKHUT VLismron 2), BTOPOH NPOMEXKYTOUHBIH
crieficepHblii menTHR (JIUHKEp 2), HEOOs3aTeIbHO COAEpIAIUN OCTAaTOK LIMCTEWHA, JOMEH,
criocoOcTByrOIIMH 00pasoBaHmio rerepoaumepa, u C-xonen (Purypa 1).

[00229] Bropas  nosmunentuaHas ~— Uenb  YKa3aHHOIO  BapHUaHTa  pealu3aluu
OucnenuUecKpIX AUATEN COAEPKHT, B HarpasieHHH oT N-koHIa Kk C-koHiy, N-KoHel, TOMeH

VL2 MOHOKJIOHaJIbHOTO aHTUTENA, CIOCOOHBINA CBs3bIBaTbCA ¢ PD-1 wmim BTOpBIM 3MUTONOM
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(t.e., VLpp-1 ¥l VDsmron 2, ¥ TIPY 3TOM YKa3aHHBIN noMeH VL He sSBIsieTcs MOAXONAIINM ISt
BKJIFOUEHHUS B TEPBYIO MOJHUIENTHAHYIO IeTb JHaTesa), MPOMEKYTOYHbIN JTHHKEPHBIA MENTH
(muakep 1), momeH VH1 MOHOKJIOHAJIBHOTO aHTHUTENA, CIIOCOOHBIN CBSI3BIBATHCS CO BTOPBIM
SMUTONOM (€CJIM yKa3aHHasi BTOpasl MOJUMENTUAHAs Lenb conepkuT VLepp.1) mmm PD-1 (ecnn
yKa3aHHasi BTOpas TOJMIIENTHIHAS Lenb COAEPXUT VDsmron 2), BTOPOH INPOMEXKYTOUHBINA
cnieiicepHblii menTun (JUHKEp 2), HEOoOs3aTeIbHO COAEpAIMUK OCTAaTOK LIUCTEHHA, JOMEH,
criocoOcTByrOIINK 00pazoBaHuio rerepogumepa, u C-xonen (®@urypa 1).

[00230] Haubonee npeanodYTHTENbHO [UIMHA TMPOMEXKYTOYHOTO JIMHKEPHOIO TeNTHaa
(Harmpumep, nuHKepa 1), KOTOpBI pasnmenser ykazaHHele noMmeHbl VL u VH, BpiOpaHa Tak,
9TOOBI MO CYLIECTBY MJIM MOJIHOCTBIO TMPEMSITCTBOBATh CBs3bIBaHMIO aoMeHoB VL um VH
nonunentuaHon uenu apyr ¢ apyroMm. CooreerctBeHHO, nomMeHbl VL u VH nepsoi
HOJIMNENTUAHON LIEMH! 1O CYIIECTBY WJIN MOJHOCTBIO HECTIOCOOHBI CBSA3BIBATHCS APYT C APYTOM.
AnanornyabiM o6paszom, nomensl VL u VH BTOpO# MOMUNENTHAHON ey MO CYLIECTBY HIIH
TIOJIHOCTBIO HECTIOCOOHBI CBSI3bIBATHCS APYT C ApPyrom. IIpeamouTHTenbHbIl MPOMEKYTOYHbIH
crieiicepHblil menTuy (JUHKep 1) COmEpKUT MOCIenoBaTeIbHOCTb, MpeacTaBieHnyo B (SEQ ID
NO: 14): GGGSGGGG.

[00231] JIIMHa M COCTaB BTOPOTO MPOMEKYTOYHOrO JIMHKEPHOrO nenTuaa (JUHKepa 2)
BBIOpaHbI HA OCHOBAaHHH BbIOOpA TOMEHOB, CTUMYJIMPYIOIIMX OOpa3zoBaHue rereponumepa. Kax
NPABUJIO, BTOPOH MPOMEKYTOUHBIH JIMHKEepHbIA mentun (nuHkep 2) Oynmer comepxkatb 3-20
OCTaTKOB AaMHMHOKHUCJIOT. B 4acTHOCTH, €CiM JOMEHbI, CIOCOOCTBYHOIHE OOpPa3OBaAHUIO
rerepouMepa, He COAep)kKaT OCTaTOK IMCTeUHA, HCIOJIb3YIOT BTOPOM IMPOMEKYTOUHBIH
JMHKEPHBIH TeNnTuaA, coaepamuil muctenH (uHkep 2). BTopoil mpoMekyTOYHbIN JTHHKEPHBIH
MENTHI, COAep aiui 1ucreuH (iuHkep 2), Oymer comepkath 1, 2, 3 wmiuu Ooyiee OCTaTKOB
nuctenHa. IIpeanoYTHTENbHBIH LUCTEHMHCONEPKAIUIA  CcrielcepHbld nenTun (JMHKep 2)
CONEPIKUT TIOCHeNoBaTeNbHOCTh, mpuBeAeHHY0 B SEQ ID NO: 15: GGCGGG. B nmpyrom
BapUaHTe, JIMHKEP 2 He COAEPKUT IHCTenH (Hampumep, GGG, GGGS (SEQ ID NO: 29),
LGGGSG (SEQ ID NO: 261), GGGSGGGSGGG (SEQ ID NO: 262), ASTKG (SEQ ID NO: 30),
LEPKSS (SEQ ID NO: 33), APSSS (SEQ ID NO: 34), u T.J.), W HCHOJb3YETCS
LUCTEUHCOAEPIKALINA JOMEH, CHOCOOCTBYIOIIMHA OOpa30BaHUIO TeTEpOIUMEpA, OIMHCAHHBIN
HIwke. HeoOsi3aTenbHO, MOXeT OBITh HCIIONB30BaH LUCTEUHCOAEPIKALINA JIMHKEp 2 U
LIUCTENHCOAEPKALINHA JOMEH, CIOCOOCTBYIOLINI 00Pa30BaHUIO TETEPOIUMEPA.

[00232] JIoMeHBI, CIOCOOCTBYIOIINE OOpPAa30BAHUIO TE€TEPOAMMEPA, MOTYT MPEACTABIISATDH
coboit (SEQ ID NO: 16) wnmu VEPKSC (SEQ ID NO: 17), unu AEPKSC (SEQ ID NO: 18) Ha
oxHoM noyunenTuaHou nenu, 1 GENRGEC (SEQ ID NO: 19) wmm FNRGEC (SEQ ID NO: 20) Ha

apyroii nonunentuanoi uenu (US2007/0004909).
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[00233] bonee mnpenmouTHUTENBHO, ONHAKO, IOMEHBI, CIOCOOCTBYIOLIHME OOpPa30OBaHUIO
reTeponuMepa, YKa3aHHbIX JUaTesl 00pa3oBaHbl OHUM, JBYMs, TPEMs FIIH YE€THIPbMsI TAHAEMHO
NOBTOPSIFOIIMMHUCS CIIMPAJbHBIMUA JOMEHAMU IPOTHBOIIOJIOKHOTO 3apsiia, KOTOpPbIE COMEpKaT
MOCJIEIOBATEIbHOCTD U3 M0 MEHBIIEH Mepe LIECTH, MO MEHbIIEH Mepe CEMU MU MO MEHbILIEH
Mepe BOCBMH OCTAaTKOB AMHHOKHCJIOT, TaK, YTO JOMEH, CIOCOOCTBYIOLIMI 00pa30BaHHUIO
rereponumepa, obnamaer obmum 3apsaaom (Apostolovic, B. ef 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 (hsF'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
Coils», Structure 10:1235-1248; Boucher, C. ef al. (2010) «Protein Detection By Western Blot
Via Coiled-Coil Interactionsy», Analytical Biochemistry 399:138-140; Cachia, P.J. ef al. (2004)
«Synthetic Peptide Vaccine Development: Measurement Of Polyclonal Antibody Affinity And
Cross-Reactivity Using A New Peptide Capture And Release System For Surface Plasmon
Resonance Spectroscopy», J. Mol. Recognit. 17:540-557; De Crescenzo, G.D. et al. (2003)
«Real-Time Monitoring of the Interactions of Two-Stranded de novo Designed Coiled-Coils:
Lffect of Chain Length on the Kinetic and Thermodynamic Constants of Binding», Biochemistry
42:1754-1763; Fernandez-Rodriquez, J. ef al. (2012) «Induced Heterodimerization And
Purification Of Two Target Proteins By A Synthetic Coiled-Coil Tagy», Protein Science 21:511-
519; Ghosh, T.S. et al. (2009) «Fnd-To-End And End-To-Middle Interhelical Interactions: New
Classes Of Interacting Helix Pairs In Protein Structuresy», Acta Crystallographica D65:1032-
1041; Grigoryan, G. et al. (2008) «Structural Specificity In Coiled-Coil Interactionsy, Curr.
Opin. Struc. Biol. 18:477-483; Litowski, J.R. et 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 Interface», J. Molec. Biol. 366:1232-1242; Tripet, B. ef 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 Resonance», J.
Molec. Biol. 323:345-362; Woolfson, D.N. (2005) «7he Design Of Coiled-Coil Structures And
Assemblies», Adv. Prot. Chem. 70:79-112; Zeng, Y. ef al. (2008) «4 Ligand-Pseudoreceptor
System Based On de novo Designed Peptides For The Generation Of Adenoviral Vectors With
Altered Tropismy», J. Gene Med. 10:355-367).
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[00234] VYKazaHHBIE TOBTOPSIIOIINECS CIHPAJIbHBIE JOMEHBI MOTYT OBITh TOYHBIMH
MOBTOpPAaMM MWJIM MOTYT COZepXaTb 3aMeHbl. Hampumep, cHupaibHbIi JOMEH U3 JOMEHa,
CTHMYJIUPYIOIIEro 0o0pa3oBaHHE TeTepoaMMeEpa, IEePBOH IOJUMENTHAHOW LEeMd MOXKET
coziepkKaTh MOCIEOBATENbHOCTD U3 BOCBMU OCTATKOB aMHUHOKHCIIOT, BBIOPAHHYIO [Tl IPUIAHUS
OTPULIATEJILHOTO 3apsifia YKa3aHHOMY JIOMEHY, CTHMYJIMPYIOIEMYy 0Opa3oBaHUE TeTeponuMepa,
U CHUPANBHBIA JOMEH W3 IOMEHA, CTUMYJHUPYIOIEro oOpa3oBaHHE TreTepoauMepa, BTOPOH
NOJUNENTUIHON LeNu MOXKET COAEp)KaThb IOCJIENOBATENbHOCTb W3 BOCBMHU  OCTAaTKOB
AMMHOKHCIJIOT, OTOOPaHHBIX MJIs1 TPUAAHUS TIOJIOKUTENBHOTO 3apsiia YKa3aHHOMY JOMEHY,
CTUMYJIUpPYIOIEMy OOpa3oBaHHE rerepoauMepa. BHe 3aBHCHMOCTH OT TOro, Kakas CIIHPaib
NpeayCMOTPEHa [JIsl MEepPBOM WM BTOPOH MOJUNENTUAHBIX LENei, NpeayCMOTPEHO, YTO IJIi
APYroM TOJMIENTUAHONW LEeNU HUCMONb3YyeTCsl  CIHUpajlb MPOTUBOIOJIOKHOIO  3apsna.
ITonoXUTENPHO 3apsDKEHHAass aMHHOKHCIOTA MOJKET NPEeNCTaBISTh COOOH JIM3UH, aprUHMHH,
TUCTHAMH U T. 1. W/WJIN OTPULATEIBHO 3apsUKEHHAss aMUHOKHCIIOTa MOXKET IPEACTaBISATh COOOM
IIIyTAMUHOBYIO KUCJIOTY, aCNaparvHOBYIO KHUCIOTY M T. 7. llomokuTenbHO 3apsikeHHas
AMHUHOKHCJIOTA MPEANOYTUTENBHO NPECTABISIET COOOH JIM3UH W/MIIN OTPULIATENIBHO 3apsKeHHAs
AMUHOKHCJIOTA TPENNOYTUTENbHO MPEACTaBIsAeT COOON ITyTAMHUHOBYIO KHCIOTY. B0O3MOXXHO
UCIIONIb30BAHNE TOJIBKO OJHOTO JOMEHa, CTHMYJHPYIOIEero oOpa3oBaHHE TIeTepoanMepa,
(TOCKONBKY yKa3aHHBIA JOMeH Oyner HMHruOMpoBaTh TOMOJUMEPH3ALUIO U TEM CaMbIM
CHOCOOCTBOBATh T€TEPOAMMEPH3ALNHU), OJHAKO MPENNOYTHTEIbHO, YTOOBI TepBasi U BTOpas
NOJIMIMENTHIHbIC LEMU AWaTe] COIJIACHO HACTOSIIEeMy HW300pPETeHUIO COIEpIKald JOMEHBI,
crocoOCTBYIOIINE 0OPA30BAHUIO FETEPOAUMEPA.

[00235] CornacHoO mpeanoYTUTENIbHOMY BapHAHTY PEaU3alUN HACTOSIIETr0 N300peTeHHSI
OIUH W3 JIOMEHOB, CTUMYJIMPYIOLIMX 00pa3oBaHME reTepoanMepa, OyIeT ComepikKaTh YeTbIpe
TaHIEMHBIX CIUPANbHbIX AoMeHa «E-cmupans» (SEQ ID NO: 21: EVAALEK-EVAALEK-
EVAALEK-EVAALEK), B KOTOPBIX OCTAaTKM IJIyTamara OyayT NpuaaBaTh OTPULIATENbHbIN 3apsia
npu pH=7, B TO Bpems Kak Opyrue AOMEHBI, CTUMYJHUpPYIOIIHE 0Opa3oBaHUE TeTEpOnUMEpa,
OynyT comep:xaTh 4eTbipe TaHAeMHbIX AomeHa «K-cmupanb» (SEQ ID NO: 22: KVAALKE-
KVAALKE-KVAALKE-KVAALKE), B KOTOPbIX OCTaTKM JM3MHa OyAayT IpuaaBaThb
MOJIOKUTENBbHBIA  3apsn npu  pH=7. llpucyrcTBue yKa3aHHBIX 3apsDKEHHBIX JTOMEHOB

CHOCO6CTByeT acconanyu neEpPBOroO U BTOPOIrO MNOJUIENTHAOB U COOTBETCTBCHHO,

>
criocobcTByeT oOpasoBaHHi0 rereponumepa. OCoOEHHO MPENNOYTUTETBHBIM SIBIISIETCS] JTOMEH,
crocoOCTBYOIINI 00pa30BAaHUIO TETEPOIUMEpPA, B KOTOPOM OAWH U3 YeThIpeX TaHIEMHBIX
CIIUpPaIbHBIX TOMEHOB «E-crimpanby, copepskaiuii mocieI0BaTeIbHOCTh, MPUBEAeHHYI0 B SEQ
ID NO: 21, 6pu1 MoauUIMPOBAaH [Jis BKIKOYEHHS] OCTaTKa LucTenHa: EVAACEK-EVAALEK-

EVAALEK-EVAALEK (SEQ ID NO: 23). AmnanoruusbiM o0pasoM, OCOOEHHO
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NPEANOYTUTENbHBIM  SIBJISIETCST TOMEH, CIIOCOOCTBYIOIMMN OOpa30BaHMUIO TeTEpPOANMEpPa, B
KOTOPOM OAMH M3 YeThIpeX TAHAEMHBbIX CIHPAIbHBIX JOMEHOB «K-cmmpanby, comepskamui
nocjenoBaTenbHOCTh, npuseneHHyo B SEQ ID NO: 22, Op1 MognpuuupoBaH Uil BKIIOUYEHUS
ocraTtka nuctenHa: KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24).

[00236] Kak packperto B WO 2012/018687, npms  TOro 4YToOBI  YJYYIIHTH
(apMakOKMHETHYECKHE CBONCTBa JWAaTeNl B YCIOBUSX [N VIVO, IHATEN0 MOXET OBITh
MOAU(PHUIMPOBAHO, YTOOBI COAEPIKATh MOJUIMENTUAHYIO YacTh CHIBOPOTOYHOIO CBSI3bIBAIOINETO
Oenka Ha oxHOM WM Oojee KoHuax nuarena. Haumbonee mnpeanmoyTHTENbHO YKa3aHHAs
NOJIMIENTHIHAS YaCThb CBIBOPOTOYHOIO CBs3bIBarollero Oenka Oyner BcTpoeHa Ha C-koHLe
nuarena. ANbOyMHUH SIBJISIETCSI CAMBIM PACIPOCTPAHEHHBIM OENKOM B IIa3Me€ KPOBH M HUMEET
Nepuos TMoJyBbIBeeHUsT 19 nHel y uenoBeka. AJBOYMUH COHEPKUT HECKOJIbKO CalTOB
CBSI3bIBaHUSI HEOONBLINX MOJIEKYJ, KOTOpbI€ IMO3BOJIIIOT €My HEKOBAJEHTHO CBS3bIBATHCS C
APYIMMH OeNKaMH M TeM CaMbIM INPOAJIEBATH HX IEPHOIBI MONYBBIBEIEHHS] W3 CBIBOPOTKH
KpoBU. AnbOymuHcBsi3biBatomuii nomen 3 (ABD3) Genka G mramma Streptococcus G148
COCTOMT U3 40 OCTaTKOB aMHUHOKHCJIOT, OOpasyIOIUX CTAOMJIbHBIA TPEXBHHTOBOH XKIYT, H
obnagaer mMpOKOH anbOyMUHCBsI3bIBatOLIeH crempduuHocTeio (Johansson, M.U. ef al. (2002)
«Structure, Specificity, And Mode Of Interaction For Bacterial Albumin-Binding Modules», J.
Biol. Chem. 277(10):8114-8120). CoOOTBETCTBEHHO, OCOOEHHO  MPEANIOUTUTEIbHAS
NOJIMMENTHAHAS ~ YaCTh  ChIBOPOTOYHOTO  CBsI3bIBAIOLIEro  Oeika ANl YJIyYIIEHUs
(bapMaKOKMHETHYECKHX CBOWCTB JuaTela B YCIOBUSX i1 Vivo TpeacTaBisieT coOoi
anbOymuHcBsi3biBatomii - 1omen  (ABD) wu3  crpentokokkoBoro Oenka G u  Oonee
NPEANOYTUTENILHO alibOyMHUHCBs3bIBatOIKN noMeH 3 (ABD3) Genka G mramma Streptococcus
dysgalactiae G148 (SEQ ID NO: 25). LAEAKVLANR ELDKYGVSDY YKNLIDNAKS
AEGVKALIDE ILAALP.

[00237] Kak packpeito B WO 2012/162068 (KOTOpBIH BKIFOYEH B HACTOSIIYIO 3asBKY
MIOCPEICTBOM CCBUIKH), «I€UMMYHH3UPOBAHHBIE» BAPHAHTBI, COAEPIKALINE TTOCIEA0BATEIEHOCTD
SEQ ID NO: 25, cniocoOnbl ocinabnste uinn yctpansith cBsisbiBanue ¢ I KI'C kacca II. Ucxons
U3 Pe3yJbTaTOB KOMOMHHUPOBAHHBIX MyTALUH, CIEAYIOIINE KOMOMHALIMN 3aMEH PACCMATPUBAIOT
KaK MPEANOYTUTENIbHbIC 3aMeHbl ISl MOJYyYeHHs] YKAa3aHHOro AEMMMYHH3HpoBaHHOro 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/79A+66D,;
64A/65A/T9A+66E. Bapmantet ABD copepxatr momupuxaumu LO64A, 165A u D79A wm
momudukammu N66S, T70S u D79A. Bapuantsl neummyHmsuposanHoro ABD, conepkamero

AMHUHOKHUCJIOTHYIO MMOCJICAOBATCIIbHOCTD.
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LAEAKVLANR ELDKYGVSDY YKNLIDeeNAKS70 A71EGVKALIDE ILAALP (SEQ ID NO:
26),
WJIA AMUHOKHUCJIOTHYIO [TOCJIE€A0BATEIbHOCTS!

LAEAKVLANR ELDKYGVSDY YKNLISesNAKS70 VEGVKALIA79E ILAALP (SEQ ID NO:
27),
WJIA AMUHOKHUCJIOTHYIO [TOCJIEA0BATEIbHOCTS!

LAEAKVLANR ELDKYGVSDY YKNLISesNAKS70 VEGVKALIA79E ILAALP (SEQ ID NO:
28),
ABJISTFOTCS] OCOOEHHO MPEANOYTUTEIbHBIMHU, ITOCKOJIbKY YKa3aHHbIE JeMMMYyHU3HpoBaHHbIe ABD
NPOSIBJIIIOT IO CYINECTBY CBA3BIBAHWE AMKOIO THUMA, OOecrednBas NpU 3TOM OCiIabieHHOe
ces3piBaHue ¢ I'KI'C xmacca II. CooTBeTcTBEHHO, mepBas MOJUIENTUAHAS LENb YKA3aHHOTO
auarena, coxmepxkamero ABD, comepxkurT menTUAHBIA  JIMHKEP, MPEATNOYTUTENBHO
pacrionoxxeHHbIl Ha C-KOHLIe OTHOCUTENBHO conepxkatero E-crimpans (vwnu K-cnimpans) nomena
YKa3aHHOW MOJMIENTUAHOW LeNu, TaK, 4YTOOBl YKa3aHHBIH JIMHKEP HAXOAMJICS MEXIY
cogepxkaumM E-crimpans (wnn K-cnmpans) nomenom u ABD (KOTOpBIN MpEeArnouTHTETHHO
npezacTasisier cobol nenMMyHusupoBaHHblii ABD). IlpeamouruTenbHasi moCienoBaTeIbHOCTh
Ui YKAa3aHHOTO JIMHKEPHOTO TMeNTHAA TPEeACTaBisieT coOOi  MOCHenoBaTeIbHOCTb,
npuseneHHyto B SEQ ID NO: 29: GGGS.

B Bucneunduuecknie nuarena, conep:kamue ob6aactu Fe

[00238] CornacHO OIHOMY BapHaHTy pPeasM3alUU COTJIACHO HACTOSIIEMY HU300PETEeHHUIO
npeyiockeHbl  Oucnenuduueckpie  nuarena, copepkamme obmacte  Fc,  crmocoOHyro
OITHOBPEMEHHO cBs3bIBaThCs ¢ PD-1 u BropeiM snutonom (Hanpumep, B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C xnacca I wnu II, 0X40, PD-
1, PD-L1, TCR, TIM-3 wu T. n.). JlobaBnenue nomena CH2-CH3 IgG k omHoil wimu obeum
NOJIMIENTHAHBIM LEeMsIM aHTUTeNa TaK, 4YTO COeJAMHEHHE Lenedl auartesna NPUBOIUT K
oOpaszoBanmio obmactu Fc, yBenmuuBaer OHOJOrMYECKWIl MEPHOA TMOJYBBIBEICHUS W/WIN
U3MEHSIeT BaJICHTHOCTh nuaresia. Brmouenune nomenoB CH2-CH3 IgG B oba mojmmentuna
nuarena  obecmedunT — OoOpa3oBaHHME — JBYXLENOYEHYHOro  Oucnenmduyueckoro  auarena,
conepskamiero oonacte Fc (@urypa 2).

[00239] B npyrom Bapuante, BkmoueHue nomeHoB CH2-CH3 IgG Tonbko B oauH U3
NOJIMIENTHIOB Anarena obecriednt oOpa3oBaHuE OoJiee CIIOKHOTO UETBhIPEXIEIIOYEYHOTO
oucnermduueckoro amarena, comepxkamero obmacte Fc (@urypsr 3A-3C). Ha @urype 3C
NPECTaBJICHO TUIIMYHOE 4YeThIPEXLENOUeyHOe IUaTeNo, Copaep:kalllee KOHCTAaHTHbIH JOMEH

nerkoii nerm (CL) w koHcTanTHbli nomeH Tspkenoit nenmn CHI, omHako B KkadecTe

AJIBTCPHATHUBBI MOT'YT OBITb HUCIIOJIB30BAHBI (I)paFMeHTbI YKa3aHHBIX JOMECHOB, a4 TAaKXKE APYyTHUC
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noJunenTuasl (cM., HarpuMep, @urypsl 3A u 3B, nybmukanuu naterros CIIA 2013-0295121;
2010-0174053 wu 2009-0060910; mnybnukammro eBponeiickoro marenta EP 2714079; EP
2601216; EP 2376109; EP 2158221 u PCT nyOmukaunu WO 2012/162068; WO 2012/018687,
WO 2010/080538). CnenoBatenpHo, Hampumep, BMecto aomeHa CHI1 MOXHO mnpuMeHSTH
NEeNTHA, CONepKalluii aMUHOKUCIIOTHYIO nocienosarenbHocTh GVEPKSC (SEQ ID NO: 16),
VEPKSC (SEQ ID NO: 17) wu AEPKSC (SEQ ID NO: 18), monyuyeHHYI0 U3 MIapHUPHOTO
nomeHa IgG uenoseka, u BMecTo nomeHa CL mMoxkHO npuMeHsTh 6 C-KOHLIEBBIX aMUHOKHUCIIOT
nerkoi kamma-uend denoseka GFNRGEC (SEQ ID NO: 19) wiu FNRGEC (SEQ ID NO: 20).
TunuuHoe ueTpIpexLenouyeyHoe AUaTeNo, CoAepIKallee NenTua, npeacrasieHo Ha Purype 3A.
B apyrom BapuaHTe uiu, B AONOJHEHHUE, MOXKHO IPUMEHATh NENTUJ, COAEpKALUN TaHJEMHbIE
CIMpajbHble JOMEHbl IPOTUBOMNOJOKHOTO 3apsiia, Takhe Kak ChnupanbHble AoMeHbl «E-
companby (SEQ ID NO: 21: EVAALEK-EVAALEK-EVAALEK-EVAALEK umu SEQ ID NO:
23: EVAACEK-EVAALEK-EVAALEK-EVAALEK); u nomensl «K-cimpans» (SEQ ID NO: 22:
KVAALKE-KVAALKE-KVAALKE-KVAALKE umi SEQ ID NO: 24: KVAACKE-KVAALKE-
KVAALKE-KVAALKE).  TunuuHblii ~ CIMpanbHbIi  JOMEH,  BXOOAIMA B COCTaB
YEeThIPEXLENOYEUHOr0 AnaTena, npencrasieH Ha @urype 3B.

[00240] Monekynbl  auaren, comepxamux obmactu  Fc, cormacHo  Hacrosmiemy
U300peTeHNI0 OOBIYHO COAEpKAT IOMOJHUTENbHbIE MPOMEKYTOYHbIE JIMHKEPHBIE MENTHUIbI
(muHkepbr). Kak mpaBwmiio, JONOJHHUTENbHbIE JHHKEPbl OyayT comepath 3-20 OCTaTKOB
AMHHOKHUCJIOT. J{OTIONHUTENbHbIE WM AJbTEPHATUBHBIC JIMHKEPbL, KOTOPBIE MOTYT OBITh
UCTIONIb30BAaHbl B MOJIEKYJIaX aHTHUTEN, conepkamux obnacte Fc, cormacHo Hacrosmemy
u3o0perennro, BKIOYAOT. GGGS (SEQ ID NO: 29), LGGGSG (SEQ ID NO: 261),
GGGSGGGSGGG (SEQ ID NO: 262), ASTKG (SEQ ID NO: 30), DKTHTCPPCP (SEQ ID NO:
31), EPKSCDKTHTCPPCP (SEQ ID NO: 32), LEPKSS (SEQ ID NO: 33), APSSS (SEQ ID
NO: 34), u APSSSPME (SEQ ID NO: 35), LEPKSADKTHTCPPC SEQ ID NO: 36), GGC u
GGG. SEQ ID NO: 33 MOXKHO HCIHOJIb30BaTh BMeCTO GGG wmiu GGC, 4ToOBI OONErduTh
KJIOHUpOBaHue. IIoMMMO 3TOro HENmOCPEACTBEHHO IOCH€ aMHMHOKUCIOT GGG  uiuu
nocienoBarenbHocTH, npeactaBieHHoit B SEQ ID NO: 33, mMoxker ObITH pacmoyioskeHa
NoCJIe0BaTeNbHOCTD, npencTaBieHHass B SEQ ID NO: 31, ¢ obpa3oBaHueM aJbTePHATUBHBIX
TuHKEpOoB: GGGDKTHTCPPCP (SEQ ID NO: 263); u LEPKSSDKTHTCPPCP (SEQ ID NO:
37). Monekyna auarena, coaepskamiasi 00jaactb Fc, cormacHo HacTosiemMy U300pEeTeHHIO MOKET
colep:kaTh IMapHUpHYI obnacte IgG B nmomonHeHwe wiM BMeCTO JHHKepa. llpumepHas
mapHUpHast obnactb comepkur: EPKSCDKTHTCPPCP (SEQ ID NO: 32) m IgGl,
ERKCCVECPPCP (SEQ ID NO: 11) u3 I[gG2, ESKYGPPCPSCP (SEQ ID NO: 12) uz IgG4 u
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ESKYGPPCPPCP (SEQ ID NO: 13) u Bapuant mapHupHoi obmactu IgG4, conmepskamuit
CTa0MIIN3UPYIOIIYIO 3aMEHY JIs1 YMEHbIIEHHsI OOMEHa HUTEHN.

[00241] Kax nokazano Ha @urype 3A-3C, nuarena COrIaCHO HACTOSIIEMY H300pPETEHUIO
MOTYT COIEep’KaTh YeThIpe pasHble enu. IlepBas u TpeThsl MOJUIENTHIHBIE LEMH YKa3aHHOTO
auarenia comep:kar Tpu nomena: (i) momen, comepskammii VL1, (i1) nomeH, conepskamuii VH2,
(111) moMeH, CrOCOOCTBYIOIIMN OOpa3oBaHMIO TereponuMmepa, W (1v) JOMeEH, conmepsKauui
nocaenosarenbHocts CH2-CH3. Btopast m uerBepTast mMONMIENTHIHBIE Lenu coxpepskar: (1)
nomeH, coxepskamuii VL2, (i1) nmomeHn, comepxammii VHI1, u (iil) goMeH, CrocOOCTBYHOIIUM
00pa30BaHMIO reTepoUMeEpa, MPUIEM TOMEHBI, CIOCOOCTBYIOLIHE 00PA30BAHUIO TeTEPOANMEPA,
CHOCOOCTBYIOT AMMEPHU3ALMU [EPBOW/TPEThEH MONUIENITUAHBIX LeMel CO BTOPOH/4eTBepTOi
noyunenTuaHbiMUA 1ensMu. Jlomenel VL w/mnmu VH Tperpeil u 4eTBEpTON MONUNENTHIHBIX
nerneii, a Takxke noMenbl VL w/mnn VH nepBoil ¥ BTOPO# MOJHMIENTUAHBIX LENEeH MOTYT ObITh
OJMHAKOBBIMH WJIN PA3JIMYHBIMH, YTOOBI 00€CIEYNTDh YEThHIPEXBAJIEHTHOE CBSI3bIBAHHE, KOTOPOE
ABJSIETCSl MOHOcTeuuuuHbIM, OucnenmduuecksiM win TerpacnenuduunsiM. OO03HaueHNE
«VL3» u «VH3» o03Hauaer, COOTBETCTBEHHO, BapHaOENbHbIH JOMEH JIerKOH Lenu |
BapualeNbHBIl JAOMEH TSDKENIOH Ienu, KOTOpbIE CBSI3BIBAIOTCS C TPETBUMY» SIHUTOIOM,
YKa3aHHOTO Juareja. AHaJoru4HbIM oOpasoMm, obOo3HaueHue «VL4» u «VH4» o3Hauaer,
COOTBETCTBEHHO, BapuaOesbHBIN JOMEH JIETKOH Lenu U BapuabeNbHbINH JOMEH TSIKENOH 1eny,
KOTOpbIE CBSI3BIBAIOTCS C «YE€TBEPTHIM» SIMTONOM, yKa3aHHOro auarena. OOmiasi CTpykTypa
NOJIMIMENTHIHBIX LeTel THIUYHBIX YeThIPeXLENOYeuHbIX auaTel, coxepkamux obnactb Fc,

COMTACHO HACTOSIIEMY U300PETEHHIO MPEACTaBieHa B Ta0uIe 2:

Tabauna 2

2 1ens NH;-VL2-VH1-HPD-COOH
Bucnermduyeckoe 1 uemnb NH»-VL1-VH2-HPD-CH2-CH3-COOH
JIHATEIO 1 uenn NH,-VL1-VH2-HPD-CH2-CH3-COOH

2 uenb NH>-VL2-VH1-HPD-COOH

2 nens NH;-VL2-VH1-HPD-COOH
TerpacneuduuHoe 1 uemnb NH»-VL1-VH2-HPD-CH2-CH3-COOH
AUATENO 3 uenb NH»-VL3-VH4-HPD-CH2-CH3-COOH

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

HPD = nomeH, criocobcTBY O 00Opa30BaHHIO TETEPOANMEPA.
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[00242] CornacHO KOHKPETHOMY BapUaHTy pean3alii HACTOSIIEero W300peTeHus
auaresia  COMJIACHO — HACTOSIIEeMy — HM300pPETeHHI0  SIBJSIFOTCS Oucrenu(UYecKbIMH,
YEThIPEXBAJICHTHBIMU (T.€., COIEPIKaT YeThIPe SIUTOICBA3BIBAIOINNX caiTa), Fc-conepskammumu
nuarenamu (@urypol 3A-3C), KOTOpPBIE COCTOAT W3 YETHIPEX MOJHBIX MOJUMENTHIHBIX LETeH.
bucnenmduueckple deTbIpeXBaJNCHTHbIE aHaTena, coxepxamme obnacte Fc, cormacHo
HACTOSILIEMY H300PETEHUIO COAEP)KaT J1Ba SIMHTOICBA3BIBAIOIINX CalTa, WMMYHOJOTHYECKH
cneunuyHbIx B oTHOUeEeHnH PD-1 (koTopsle MOryT OBITH CIOCOOHBI CBSI3BIBATHCS C OJHUM U
TeM ke snuTtornoM PD-1 wnu ¢ pasnuusbiMu snuronamu PD-1), u nBa SMUTONCBS3BIBAIOIINX
caiita, crneun(UYHBIX B OTHOLIEHWH BTOporo smurona (Hampumep, B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu II, 0X40, PD-
L1, TCR, TIM-3 u T.11.).

[00243] CormacHO  JApyroMy BapuUaHTy pealu3alli  HACTOSLIEro  H300peTeHHs
Oucneuundruecksle AuaTena, copepkamue oonactu Fc, MOryT comepkarbh TpU MOJUNENTHIHbBIE
nernu. IlepBblii mMOJMIENTHA YKA3aHHOTO JHAaTeNia CONEPXKHT TpU JAoMeHa: (i) JIOMeH,
cogepxkaummii VL1, (ii)) nomeHn, comepxkamumii VH2, wu (iil)) 1gomeH, coxepskaiqui
nocienosarenbHoct CH2-CH3. Bropoli monunentus yka3aHHbIX AHATEN COAEPKUT: (1) TOMEH,
comepxkaumii VL2, (ii) momeHn, coxmepkammii VHI, u (iii) TOMEH, KOTOpBIH CTUMYJIUPYET
reTeponuMepr3aln0 1 00pa30BaHHE KOBAJCHTHOW CBSI3U C MEPBOH TMOJUMENTUIHON LIEIbEO
nuatena. TpeTuil MONUIENTU]] YKa3aHHBIX JUaTesl comep:kuT mocienosarenbHocTh CH2-CH3.
CooTBeTCTBEHHO, TepBasi U BTOpas MOJUIENTHAHbIE LEMU YKa3aHHBIX UATEN CBA3BIBAIOTCS
ApyT ¢ Apyrom ¢ odbpasoBanueM caiita cesi3biBaHus VL1/VHI, koTopblit ciocobeH CBsI3bIBATHCS
C TIEPBBIM 3IUTOIOM, a TaKKe caiita cBsizbiBaHus VL2/VH2, KOTOpbIi ctocoOeH CBSI3BIBATHCS CO
BTOPBIM 3nUTONOM. IlepBrlli U BTOPOH MONUIMENTHABI CBA3aHbI APYr C APYIOM IOCPENCTBOM
IUCyIb(OUAHON CBS3HM, BKIFOYAKOMIEH OCTATKM IIMCTEMHA B UX COOTBETCTBYIOLIUX TPETHUX
noMeHax. IlpumeuaTenbHO, YTO mepBasi U TPETbs MOJUIMENTHAHbIE LIENH COSAUHSIIOTCS IPYr C
apyrom ¢ oopasoBanueM obnactu Fc, koTopas cCTaOUITU3UPYETCsl TOCPEACTBOM TUCYIb(MUIHON
CBsi3U. YKa3aHHbIE quaTena objafaroT nmoBbleHHON >¢dexTnBHOCTRI0. Ha @urypax 4A u 4B
NPEACTaBICHbl CTPYKTYpPbl VKa3aHHBIX JAMaTeNl. YKa3aHHble Owucnenuduyeckple auaTena,

conepskamue obymacts Fc, MOryT IMeTh OHY U3 IBYX OpHeHTauui (Tadauma 3):

Tabnauua 3
3 uenb NH2-CH2-CH3-COOH
Ilepsas opuenrauus | 1 uenb NH2-VL1-VH2-HPD-CH2-CH3-COOH
2 nenb NH2-VL2-VH1-HPD-COOH
Bropas opuentauus | 3 nemnb NH2-CH2-CH3-COOH
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1 uene NH2-CH2-CH3-VL1-VH2-HPD-COOH

2 nenp NH2-VL2-VH1-HPD-COOH

HPD = nomeH, criocobcTBy O 00pa30BaHUIO TETEPOANMEPA.

[00244] CornacHO KOHKPETHOMY BapUaHTy pean3alii HACTOSIIEero W300peTeHus
auaresia  COMJIACHO — HACTOSIIEeMy — HM300pPETeHHIO  SIBJSIFOTCS  OMcrenu(UYecKbIMH,
IBYXBaJCHTHBIMU (T.€., COAEpXAaT JBa OJIUTOICBSA3BIBAOINUX caiita), Fc-comepxkamumu
muarenamMu (Purypsl 4A-4B), KOTOpBIE COCTOAT W3 TPeX IOJNHBIX MOJHUIENTHAHBIX LEneH.
bucnenmuduueckple, aByxBaJeHTHble Fc-conmepkamue pamarena COIMJIACHO — HACTOSIIEMY
HU300pETEeHNIO COMEPKAT OOUH CANT CBSI3BIBAHUS SMHUTOIA, MMMYHOJOTHYECKH CHeIHM(UIHBIN B
otHomeHuu PD-1, u oguH CalT CBSA3BIBAHUS SMHTONA, CIEUU(UIHBIA B OTHOIIEHHH BTOPOTO
snurona (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR,
LAG-3, I'KT'C kxnacca I wiu 11, OX40, PD-L1, TCR, TIM-3 u T. 1.).

[00245] CormacHO  JpyroMy BapuUaHTy peau3alli  HACTOSLIEr0  M300peTeHHs
oucnernuduueckeie nuaTena, cogepxamue odbmactu Fc, MoryT comepskarb B 0o0IIel CIIOKHOCTH
ISITh MONUNENTUAHBIX Ieneld. CorlacHO KOHKPETHOMY BapHaHTY peaju3alMd HacTOSINEro
u300peTeHns] 1B K3 YKA3aHHBIX [T TMOJUIENTUAHBIX ILerneld COAepiKaT OIMHAKOBYIO
AMHUHOKHCJIOTHYIO TIOCJIE€OBaTeNIbHOCTh. llepBas mojumenTHaHas LeNb YKa3aHHBIX IHATeN
comepskut: (1) momeH, coxepsxkammii VHI, (ii) nomeH, comepskammii CH1, u (iii) momew,
comepxkammii  nocnenosarenbHoctb CH2-CH3. Ilepsast mnonunentugHash Lenmb MOXKET
NPEACTaBISTh COOOM TSDKENYH LeMb aHTHTeNa, KoTtopas comepkut VHI U KOHCTaHTHYIO
oOmacTp TsoKenoi uenu. Bropas u msiTas MOMUIENTUAHBIE LENMH YKa3aHHBIX JUATeNl COAEpIKaT:
(1) nmomen, comepxamuii VL1, u (ii) momen, conmepkamuii CL. Bropas w/wim mnsitas
TIOJIUTIENITHIHBIE e YKAa3aHHBIX JHATe] MOTYT MPEACTABISATh COOOH Jierkue Leru aHTUTENa,
koTopoe conepxkut VL1, xommiementapubiii VHI1 mepBoii/TpeTbeli MOJUNENTHIHON LIEMH.
ITepBasi, BTOpasi W/wiK TsiTasi MOJUIENTHAHBIE LEMA MOTYT OBITh BbINEJIEHBI M3 MPUPOIHBIX
aHThTeNl. B nmpyroM BapuWaHTe, OHH MOTYT OBITh CKOHCTPYUPOBAHBI PEKOMOMHAHTHO. TpeThs
TOJIUTIENTHIHASL 1IeTlh YKA3aHHBIX quaTeNl conepkut: (1) momeH, conepskamuii VHI, (i) nomen,
comepxkammii CHI1, (iit) momen, coxepxkammii nocienoBatenbHocTs CH2-CH3, (iv) nmowmen,
comepxkammii VL2, (v) nomeH, comepxamuii VH3, u (vi) nOOMeH, CHOCOOCTBYIOIIHI
00pa30BaHMIO TeTepoIUMEpPa, MPUIYEM TOMEHBI, CIIOCOOCTBYIONINE 0OPA30BAHUIO TeTEPOANMEPA,
CNOCOOCTBYIOT JMMEPU3ALMU TPEThel LeMmd C YeTBEPTOH Lenbio. YeTBepThId MOJHIEeNTUN
yKa3aHHbBIX quaten conepskut: (1) momeH, conmepskamuii VL3, (i1) nomen, conepxamuii VH2, u
(1i1) TOMEH, KOTOPBIIl CIOCOOCTBYET TeTepOANMEPH3ANN U OOPA30BAHUIO KOBAJICHTHOM CBSI3U C

TPETbEH MOJUNENTUAHON LENbIO AUATEeNA.
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[00246] CoOOTBETCTBEHHO, TepBasi U BTOpasi, a TAKXKE TPETbS U MATasA, MOJUIENTHIHBIC
LI YKa3aHHBIX JUATeJl CBA3BIBAIOTCS C OOpa3oBaHMEM JBYX CaWToB cBs3biBaHMs VL1/VHI,
CHIOCOOHBIX CBSI3BIBATBCS C MEPBBIM JMHUTONOM. TpeTbs W UeTBEpPTasl MOJUIMENTHIHBIE LEMH
YKa3aHHBIX JAMATEN CBS3BIBAIOTCS ¢ OOpa3oBaHueM caiita cesispiBaHusi VL2/VH2, koropbii
CrocOOeH CBS3BIBATHCS CO BTOPBIM SITUTOIOM, a Takke caliToM cesi3biBarmst VL3/VH3, koTopbrit
CIIOCOOEH CBSI3bIBATHCS C TPETHUM SMHUTONOM. IIepBbIif M TpeTUH MONUMENTHUABI CBSI3BIBAIOTCS
APyr C APYrOM IOCPEACTBOM AMCYJNb(UIHON CBSA3M, BKJIIOYAIOIIEH OCTATKH LUCTEHHA B HX
COOTBETCTBYIOLIMX KOHCTaHTHBIX oOnactsax. [IpumeuarenpHO, dYTO TmepBass M TPEThbs
NOJIMIENTHIHBIE LIENH COSNUHSIOTCS IPYT ¢ APYyrom ¢ obpasoBanuem obnactu Fc. YkazaHHbIe
auarena oOjafaroT MOBBILEHHONW 3¢¢exkTuBHOCTRIO. Ha @urype 5 mpencraBneHa CTpykrypa
ykazaHHbIX nuaten. Crnenyer moHmmars, uro nomensl VL1/VHI, VL2/VH2 u VL3/VH3 moryT
ObITb OZIMHAKOBBIMU WJIH PA3JIMYHBIMH TaK, 4TOOBI 00ECHEYHTh CBSI3bIBAHHE, KOTOPOE SIBJISETCS
MOHOceuupuuHbM, OuncnerupuueckelM Wi TpucnenuduaabiM. OmHAKO, KaK YKa3aHO B
HACTOSIIIEM JIOKYMEHTE, YyKa3aHHbIE JOMEHbl NPEANOYTUTENIbHO BBIOPAHBI TaK, YTOOBI
cBsi3biBaThCsl ¢ PD-1 u BropeiM snutonom (Hampumep, B7-H3, B7-H4, BTLA, CD40, CD80,
CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C knacca I unu II, 0X40, PD-L1, TCR, TIM-
3uT. ).

[00247] Homensl VL u VH nonunentuaHbX Lenei BbIOpaHbI Tak, 4TOOBI 0Opa3OBBIBATH
caiitel cBsisbiBaHMs VL/VH, cneuuguuHbie B OTHOLIEHWH >KenaTeNbHOro smnuromna. Caitel
ces3biBanuss VL/VH, oOpaszoBaHHbIE NMPH CBS3BIBAHUH TMOJUNENTUAHBIX IIeTel, MOTryT OBbITh
OJMHAKOBBIMH WJIM Pa3IMYHBIMU, YTOOBI OOECMEUUTh TETPABAJICHTHOE CBSI3bIBAHUE, KOTOPOE
SIBJIICTCS MOHOCTIELIU(PUUHBIM, oucnermduyeckpim, TpUCTIEHU(PUIHBIM ui
teTpacnennuynbiM. B dactHocTH, momensl VL u VH wMoryr ObITh BBIOpaHBI Tak, 4TO
oucnenuduueckoe aHTUTENIO MOXKET COEPIKATh ABA CaiiTa CBS3BIBAHUS IJISl MIEPBOTO SMUTOMA U
IBa caliTa CBA3BIBAHMS Il BTOPOTO 3MUTOMNA UM TPU CcaiiTa CBA3bIBAHUS IS IEPBOTO 3MUTOMNA
U OAWH CalT CBSI3bIBAHUS [UJIs1 BTOPOrO 3MUTOMNA, WU JIBa CaiiTa CBA3BIBAHMS ISl MEPBOTO
SIUTONA, OUH CANT CBSI3bIBAHMsI JJIs1 BTOPOTO SMUTONA U OAWH CalT CBA3BIBAHUS JJIsl TPETHErO
snurona (kak mokaszaHo Ha Purype 5). OOmas CTpyKTypa MOJHUIENTUAHBIX LENed THITHIHBIX

ISITHLIETIOYEUHBIX TUaTeN, coneprkamux odnacte Fc, mpencraBnena B Tadnmue 4:

Tabnuua 4
2 uenb NH2-VL1-CL-COOH
bucneunduueckoe 1 uenn NH2-VH1-CH1-CH2-CH3-COOH
auateno (2x2) 3 uenb NH2-VH1-CH1-CH2-CH3-VL2-VH2-HPD-COOH
5 uenb NH2-VL1-CL-COOH
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4 nenb NH2-VL2-VH2-HPD-COOH

2 uenb NH2-VL1-CL-COOH

1 menp NH2-VHI1-CH1-CH2-CH3-COOH
bucnenuduueckoe

3 uenb NH2-VHI1-CH1-CH2-CH3-VL1-VH2-HPD-COOH
aurateno (3x1)

5 uenb NH2-VL1-CL-COOH

4 nenb NH2-VL2-VH1-HPD-COOH

2 uenb NH2-VL1-CL-COOH

1 nenp NH2-VHI1-CH1-CH2-CH3-COOH
Tpucneunduanoe

3 uenb NH2-VHI1-CH1-CH2-CH3-VL2-VH3-HPD-COOH
auateno (2x1x1)

5 uemnb NH2-VL1-CL-COOH

4 nenb NH2-VL3-VH2-HPD-COOH

HPD = nomeH, crocoOcTByOIIHi 00pa30BaHUIO TeTePOAUMEPA.

[00248] CornacHO KOHKPETHOMY BapHUaHTy peajH3alMd HACTOSINero H300peTeHus
auarena  COMIACHO — HACTOSIIEMY — HM300pEeTEeHHI0  SIBJSIIOTCS  OuCTenu(pUYeCKbIMU
YETBIPEXBAJCHTHBIMH (T.€. COZAEpXKAaT YeThbIpe JIUTONCBA3BIBAIOIINX CalTa) JAUaTelaMy,
copepkamMu  obnacTe Fc, KOTOpble COCTOAT W3 MSATH IOJHBIX IOJUIENTHAHBIX LETeH,
COZeprKallMX [IBa CalTa CBA3BIBAHMUSA [JIs1 NMEPBOrO 3MMTONA W ABA CalTa CBSA3BIBAHUS IS
BTOoporo osnurona. COrjacHO OZHOMY BapHAHTy peATU3alMH HACTOSINEro U300peTeHus
Oucnernuduueckple YeThIPEXBAJCHTHbIE 1uaTena, coxepkamue obmacte Fc, cormacHo
HACTOSIIEMY H300PETEHHIO COAEP)KAaT J1Ba SMHTOICBS3BIBAIOIIMX CaNWTa, WMMYHOJOTHUYECKH
cneunpuvHbIX B OoTHOLEHUH PD-1 (koTopble MOTYT OBITH CHIOCOOHBI CBSI3BIBATHCSI C OJHUM U
TeM ke snuTonoM PD-1 wimu ¢ pasnuusbiMu snuronamud PD-1), u 1Ba SNMUTONCBSI3BIBAIOIINX
caiita, crieUM(UYHbIX B OTHOIIEHWH BTOporo smuroma (Hampumep, B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3 T'KI'C knacca I unu II, 0X40, PD-
L1, TCR, TIM-3 u 1.1.). CorlacHO APYyroMy BapUaHTy peaiu3alii HACTOSIIErO M300peTeHus
Oucnernduueckple YeTHIPEXBAJICHTHbIE 1uaTeNa, coxepkamue obmacte Fc, cormacHo
HACTOSIIEMY H300PETEHHIO COAEPKAT TPH SIHUTONCBS3BIBAIOLINX CaNWTa, WMMYHOJOTHYECKH
cneunuyHbIXx B oTHOmeHUH PD-1, koTOppie MOTYT OBITH CIIOCOOHBI CBS3BIBATHCS C OJHUM U
TeM ke snuronoM PD-1 wnmn ¢ pasnuuabivu snuronamu PD-1), 1 onuH 31U TONCBSI3BIBAIOLITHIA
caiit, cienn(UYHBIN B OTHOIIEHUH BTOpOro snurona (Hanpumep, B7-H3, B7-H4, BTLA, CD40,
CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3 I'KI'C knacca I unu II, 0X40, PD-L1, TCR,
TIM-3 u T na) CorjmacHO HApyroMy BapHaHTy peaju3allid HACTOSIIEro HW300peTeHus
Oucnerduueckple YeTHIPEXBAJICHTHbIE 1uaTeNa, coxepkamue obmacte Fc, cormacHo
HACTOSIIEMY M300PETEHUI0 COAEPIKAT ONMH SIHUTONCBS3BIBAIOLINI CAlT, WMMYHOJOTHYECKH

cneunduyHblii B oTHOmeEHWH PD-1, m Tpu snuTONCBA3bIBAOIUX caiiTa, cHenuUYHBIX B
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OTHOIIEeHUU BTOpOro snutona (Hanpumep, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137,
CTLA-4, ICOS, KIR, LAG-3 T'KI'C knacca I uymu I, OX40, PD-L1, TCR, TIM-3 uT. 1.).

C Bucnennduueckbie TpexBajleHTHbIE CBS3bIBAKIIHE MOJIEKYJbI, COAepXKAILIHe
obsactu Fe
[00249] CornacHo npyromy BapUaHTy pealiu3alliHd COTJIACHO HACTOSIIEMY HU300peTEeHUIO

npeaioskeHbl  Oucnenn@uyeckble TPEXBAJIECHTHBIE CBSA3BIBAIOLINE MOJEKYJbI, COIEpsKalne
obmnactp Fc, cnocoOHbIe OTHOBPEMEHHO CBSI3bIBATHCS C MEPBBIM 3IUTOIIOM, BTOPBIM SITUTONIOM U
TPETBUM 3IUTOIOM, NPUYEM IO MEHBIIEU Mepe OAMH U3 YKA3aHHBIX OIHUTOINOB HE UAECHTHYEH
apyromy. COOTBETCTBEHHO, yKa3aHHble Oucrnenupuyeckple guaTeaa COAEPKaT JOMEHbI
«VL1»/«VH1», koTOpBIE CIIOCOOHBI CBSI3bIBATHCS C TIEPBBIM 3MUTONOM, TOMeHbI «VL2»/« VH2y,
KOTOpbIE CIOCOOHBI CBSA3BIBATBCA CO BTOPBIM AMHUTONOM, M AoMeHbl « VL3»/«VH3», kotopsie
CIIOCOOHBI CBSI3BIBATBCSI C TPeTbUM 3nuTornoM. COrnacHo OJHOMY BapHaHTY pealn3aluu
HACTOSIIIEro N300pETEeHNs OZIMH WM ABA U3 YKA3aHHBIX 3MUTOIOB MPEACTABISIIOT COOO0I anmuTomn
PD-1, u npyroii (unu apyrue) U3 ykasaHHBIX SIIUTOIOB He sBJsieTcst snurornoM PD-1 (Hampumep,
snuron B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3,
I'KI'C xkmacca I wmu I, OX40, PD-1, PD-L1, TCR, TIM-3 u T 1) VYxkazaHHble
Oucneundruecksie TPEXBAJICHTHBIE CBSI3BIBAIOLIME MOJIEKY JIBI cozmepkar TpU
SMUTONCBA3BIBAIOIIMX CalTa, JBa W3 KOTOPBIX SBJIAIOTCA CBS3BIBAOLIUMU JOMEHAMHY,
XapaKTePHBIMHU JIJISl AUATEN, KOTOpble 00ECTIEUUBAIOT CANT CBSI3bIBAHUS A U CAlT CBsI3bIBaHUS B,
U OAVH U3 KOTOPBIX SIBJBIETCS CBSI3bIBAIOIINM JOMEHOM, HE XapPaKTEePHBIM IJIs1 JUATEN, KOTOPbIN
obecrieunBaer caiit cBs3biBaHus C (cMm., Hampumep, Durypsr 6A-6F u PCT 3asBky:
PCT/US15/33081; u PCT/US15/33076).

[00250] Kak nmpaBuio, TpexBaJ€HTHbIE CBS3bIBAIOLINE MOJIEKYJIbI COrJIACHO HACTOSILIEMY
U300peTeHNI0 OyAyT COnep’KaTh YEThIpe Pa3JIMYHbIC MOJIHIENTHAHBbIE Henu (cM. Purypsr 6A-
6B), omHaKO MOJIEKYJIBI MOTYT COZEPKaTh MEHbLIEE HIIH OOJbIIee KOJHMYECTBO MOJUNEITHIHBIX
LeTiel, HampuMep, MyTeM THOPHIN3alUN YKA3aHHBIX MOJHIENTHIHBIX Lenedl Apyr ¢ Ipyrom
(HampuMep, MOCPENCTBOM NMENTUAHON CBSI3W) WJIM MyTEM JEJCHUs YKa3aHHBIX MOJUMIENTHIHBIX
Hernell ¢ oOpa3OBaHMEM [OMOJHUTENbHBIX MOJHUIICITHIHBIX LENeil WM MyTeM CBS3bIBAHUS
MEHBIIErO0 KOJIMYEeCTBA WJIM JONOJHUTENBHBIX MOJMUIENTHIHBIX LENed INOCPEeACTBOM
micynbpuaabix ceszeil. Ha ®@urypax 6B-OF mpoMIuTFOCTpUPOBAH JAaHHBIA ACMEKT HACTOSINEro
H300peTEeHNs] MyTeM CXEMAaTHYECKOrO MPEACTaBICHUS] YKAa3aHHBIX MOJIEKYJI, COIEPKALIUX TPHU
nojgunentuasbie nenu. Kak mnokaszaHo Ha Purypax O6A-6F, TpexBajieHTHbIE CBS3bIBAIOLINE
MOJIEKYJIbl COTJIACHO HACTOSLIEMY M300PETEHHUI0 MOTYT MMETh aJIbTEPHATHBHbBIE OPUEHTALIUH, B
KOTOPBIX CBSI3BIBAIOLINE JOMEHBI, XapaKTEPHbIE JIs1 AUATEN, SBISIOTCS N-KOHLEBBIMU (DUrypsl

6A, 6C u 6D) unmn C-xkonuesbimu (Purypst 6B, 6E u 6F) orHocuTensHo obnactu Fe.
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[00251] CornacHo HEKOTOPBIM BapHaHTaM pPeaH3alii HACTOSIIEr0 U300peTeHus epBast
NOJIMIMENTHIHAS LeNMb YKAa3aHHBIX TPEXBAJEHTHBIX CBS3BIBAIOIIMX MOJIEKYJ COTJIACHO
HacTosieMy u300peTeHuto comepskut: (1) momeH, comepxkamuii VL1, (i1) moMmeH, conmepskamuii
VH2, (ii1) nomeH, cnocoOCTBYIOLINI 00pa3oBaHUIO reTepoanMepa, u (1v) TOMeH, Comep Kaiui
nociaenosarenbHoctb CH2-CH3. Jlomensr VL1 u VL2 GyayT pacronoskeHsl B HanpaBieHUH N-
koHIa unu C-KOHLIAa OTHOCUTENBHO noMeHa, copepskamero CH2-CH3, kak mpencTraBieHO B
tabmune S (Purypsr 6A u 6B). Bropas mnonmumenTuaHas Ienb YKa3aHHBIX BapHaHTOB
peamus3armu comepxut: (1) nomeH, coxepxkamuit VL2, (i1) nomen, copepxamuii VHI, u (1i1)
JIOMEH, CIOCOOCTBYIOIIMI 00pa3oBaHUIO rerepoaumepa. TpeThsl MONHUIENTUAHAS —LeMb
yKa3aHHBIX BAapUAHTOB pealn3alnu conepkuT. (1) momeH, coxepxamuii VH3, (ii) momew,
comepxkammmit CH1, wu (ii1) nmomen, comepskammuii nocnenosarenbHocTe CH2-CH3. Tpertbs
NOJIMIIENTHIHAS LIeTlb MOXKET MPEACTABIIATh COOOH TSKENYIO LeNb aHTUTENA, KOTOPasi COAEPIKUT
VH3 1 KOHCTaHTHYIO 00NacTh TsDKEJIOH Lenu. YeTBepThli MONUNEeNTH YKA3aHHBIX BAPHAHTOB
peamuzarmu comepxut: (i) nmomeH, conmepxkammii VL3, u (i) momen, conepskamuii CL.
UeTBepTast MOJMNENTHIHAS LIETIb MOXKET MPEACTAaBISATh COOOH JIETKYIO IIeTlb aHTHTENa, KOTOpast
comepxkut VL3, kommnemenTtapubiii VH3 Tperbeli nomunentuaHou nenu. TpeThbs uiu yeTseprast
HOJINNENITU/AHBIE LIEMTH MOTYT OBITh BbIIENICHBI U3 IPUPOAHBIX aHTUTEN. B npyrom BapuaHTe, OHU
MOTyT OBITH CKOHCTPYMPOBAHBI C MOMOLIBIO PEKOMOMHAHTHBIX, CHHTETUYECKUX WM APYTUX
CHIOCO0O0B.

[00252] BapuaOenbHble TOMEHBI JIETKOH LEny MepBOH U BTOPOW MOJUMENTUAHBIX LETnel
oTAeNieHbl OT BapuabeNbHBIX JOMEHOB TSKEJOW LEeNH YKa3aHHBIX MOJHUIENTUAHBIX Ienei
NPOMEKYTOYHBIM CIIEHCEPHBIM JIMHKEPOM, JJTMHA KOTOPOro HEJOCTATOYHA JIi COSAMHEHUS MX
nomeHoB VL1/VH2 (unmu VL2/VHI1) ¢ o0pazoBaHHEeM 3IHTONCBSI3BIBAIOLIETO CaliTa, CIOCOOHOTO
CBSI3bIBATBCS C JIFOOBIM M3 TEPBOrO WM BTOPOTO BMUHUTONOB. [IpeanodTuTesbHbIN
NPOMEXKYTOUHBIH  crneicepHblii mentun  (uHKep 1)  anms  3TOH  HeMu  COAEPIKUT
MOCJIEIOBATENBHOCTD, npenctapieHHyo B (SEQ ID NO: 14): GGGSGGGG. [pyrue AOMEHbI
TPEXBAJIEHTHBIX CBSI3BIBAIOLIMX MOJIEKYJ MOTYT OBITh pas3leleHbl ONHMM WM Oolee
NPOMEKYTOYHBIMH ~ CIIEHCEPHbIMU TENTHUAAMH, HEOOS3aTeNbHO CONEpKAIlUMHU  OCTATOK
ctenHa. [IpuMepHblie JTUHKEPBI, MPUTOAHBIE U MOJYYEHUSI TPEXBAJICHTHBIX CBSI3BIBAIOLINX
MOJIEKYJI, TPENJIOKEHBl B HACTOSIIEM IOKyMeHTe H Takxke npemnokeHsl B PCT 3asBke:
PCT/US15/33081; u PCT/US15/33076. CoOTBETCTBEHHO, TepBasi U BTOPAsl MOJHUIENTHIHbIE
LIETIH YKa3aHHBIX TPEXBAJIEHTHBIX CBSI3bIBAIOIINX MOJIEKYJI COEAUHSIOTCS ¢ 00pa30BaHUEM CaiTa
ces3biBaHus VL1/VHI1, cnocoOHOro CBS3BIBATBCS C MEPBBIM JIUTONOM, a TaKXke caiTta
ces3biBaHusl VL2/VH2, koTopwelii criocoOeH CBA3BIBATBCS CO BTOPBIM SMUTONOM. TpeThs u

HETBEPTAd MNMOMUINCOTUAHBIE LEMU YKAa3aHHBIX TPEXBAJICHTHBIX CBA3BIBAKOIIUX MOJICKYJI
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COEAMHSIOTCS ¢ 00pazoBaHueM caiita ces3piBaHusl VL3/VH3, koTOpHIil cnocoOeH CBS3bIBATHCS C
TpetbuM smiuTonoM. Crenyer nmonumars, 4ro nomensl VL1/VHI, VL2/VH2 u VL3/VH3 moryT
OBITb OMHAKOBBIMHU HJIM PA3JIMYHBIMH TaK, 4TOOBI OOECIIEUNTD CBSI3bIBAHHUE, KOTOPOE SIBISIETCS
MOHOCTIELIU(PUUHBIM, OUCTIEN(PUIECKBIM HITH TPUCTIELH(PHUIHBIM.

[00253] Kak onucaHo Bblllle, TPEXBAJIECHTHBIC CBS3BIBAKOIIME MOJIEKYJbl COIJIACHO
HACTOSIIIEMY H300pPETEHHI0 MOTYT  COIepKaThb TPH  MONUMENTHAa. | pexBajJeHTHBIE
CBSI3bIBAIOLIIME MOJIEKYJIbI, COAEpIKAIINe TPU MOJUIENTHIHBIE LENH, MOTYT ObITh IOJNYYEHbI
MyTeM MPUCOEAVHEHUs] NOMEHOB 4YeTBepToro nonunentuaa k N-xonny VH3-comepxxaiero
JIOMEHa TPEeThero IMOJMIENnTHAa. B Apyrom BapuaHTe, WCHONB3YETCs] TPEThs MOJUNENTHAHAS
LeNb TPEXBAJEHTHOM CBS3bIBAIOINEH MOJIEKYJbl COTJIACHO HACTOSIIEMY H300pETEHHIO,
cozepkalas ciaeayroupe Tpu nomena: (i) nomes, conepskamruii VL3, (i1) nomen, conepskamuii
VH3, u (ii1) nomen, cogepxxamuiit CH2-CH3, npuyem VL3 u VH3 otnenensl apyr ot apyra
IPOMEKYTOUHBIM CIIEHCEPHBIM MENTHIOM, KOTOPBIN SBJISIETCS JOCTATOUHO JUIMHHBIM (COAEPIKUT
10 MeHblIel Mepe 9 mim 6onee aMHHOKHCIOTHBIX OCTAaTKOB), YTOOBI 00€CTIeUnTh BO3MOXKHOCTb
COEIMHEHUS YKa3aHHBIX JOMEHOB ¢ 00pa30BaHUEM STHTOICBI3bIBAIOIIETO CaiiTa.

[00254] Crnenyer nonumats, uto nomensl VL1/VHI, VL2/VH2 u VL3/VH3 moryT ObITh
OIVHAKOBBIMM HWJIM PA3IMYHbIMU TaK, 4TOOBI O0ECHeunTb CBS3bIBAHUE, KOTOPOE SIBIISETCS
MOHOCTIEU(pHUUHBIM, OucnerpduyueckpiM Wi TpucneuduuabiM. OIHAKO B HACTOSILIEM
JOKYMEHTE yKa3aHHBbIE JOMEHBI MPEANIOUTUTEIbHO BBIOPAHbI TaK, YTOOBI CBs3bIBaThCS ¢ PD-1 1
BTOPBIM 3MUTOIOM (WJIA BTOPBIM M TPETBUM 3MUTOINOM) (TMPEANOYTHTEIBHO YKA3aHHBIC TIUTOIBI
npencTaBisiroT coboii snuronel B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4,
ICOS, KIR, LAG-3 TKI'C knacca I wiu 11, 0X40, PD-L1, TCR, TIM-3 uT. 1.).

[00255] B uactHocTH, nomensl VL u VH MoryTt ObITh BbIOpaHBI TaK, YTO TPEXBAJICHTHASI
CBSI3bIBAOLIAS] MOJICKYJIa COIEPIKHUT JABa CAHTa CBSA3BIBAHUSI JUISI TIEPBOTO SMUTOMNA M OIUH CANUT
CBSI3bIBAHUS JJISI BTOPOTO SIMHTOMNA WJIM OJMH CANT CBSA3BIBAHHS UISI NIEPBOTO SIMUTONA U J(BA
caiiTa CBS3BIBAHHS JJII BTOPOTO 3MHTOINA, WM OJUH CANT CBSI3BIBAHUS U TIEPBOTO SIUTOIA,
OIIMH CAHT CBSI3BIBAHMUS JUJIsI BTOPOTO 3MUTOINA U OIMH CAWT CBSI3bIBAHUSA [UIS TPETHETO 3IHUTOIA.
OOmast cTpyKTypa MOJUNENTUAHBIX LEeNeH THIMHYHBIX TPEXBAJIEHTHBIX CBSI3bIBAIOIIUX MOJIEKYJI

COTTACHO HACTOSIIEMY U300peTeHHIO npeacTaBiieHa Ha Purypax 6A-6F u B Ta0wie S:

Tabauna S
2 1enb NH2-VL2-VH1-HPD-COOH
Yeteipe nenu 1 enp NH2-VL1-VH2-HPD-CH2-CH3-COOH
1 opuenTanus 3 mens NH2-VH3-CH1-CH2-CH3-COOH
4 nenb NH2-VL3-CL-COOH
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2 nenp NH2-VL2-VH1-HPD-COOH

Yeteipe nenu 1 emp NH2 -CH2-CH3--VL1-VH2-HPD COOH

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

4 11ensn NH2-VL3-CL-COOH

2 uenp NH2-VL2-VHI-HPD-COOH
Tpu uenn

1 memp NH2-VL1-VH2-HPD-CH2-CH3-COOH
1 opuenranus

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

2 uenp NH2-VL2-VH1-HPD-COOH

Tpu nenu
1 nene NH2 -CH2-CH3-VL1-VH2-HPD COOH

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

HPD = nomeH, criocobcTBy O 00pa30BaHUIO TeTEPOANMEPA.

[00256] CornacHO OHOMY BapUAaHTy peaju3alldd COTJIACHO HACTOSLIEMY H300PETEHHIO
npeIOKEHbI OHCTeU(pUUECKbIe TPEXBAJIEHTHBIE CBSI3bIBAIOLINE MOJIEKYJIbI, KOTOPbIE COepsKaT
ZBa SIUTONCBA3BIBAOIUX caiTa s PD-1 u oquH SnUTONCBA3BIBAKOIIMN CANT AJii BTOPOTO
SIUTONA, NMPUCYTCTBYIOLIErOo Ha MoJjekyjie, ornndHoi ot PD-1 (mampumep, B7-H3, B7-H4,
BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, I'KI'C xnacca I wmu II,
0X40, PD-L1, TCR, TIM-3 u T n.). /IBa snuTONCBsA3bIBAKOLINX caita ausi PD-1 moryt
CBSI3BIBATHCS C OJJHUM U TEM 3K€ SMHUTOMOM WM Pa3NUYHbIMU snuronamMu. CoriacHo Apyromy
BapPHAHTY peajM3al[iy COMIACHO HACTOSIIEMY H300pETEHHUIO MpemsioKeHbl Oucneruduueckbie
TPEXBAJICHTHBIEC CBSI3BIBAIOIINE MOJIEKYJIbI, KOTOPBIE COEPKAT OJIMH SIUTOICBSI3bIBAIOIIUN CalT
11t PD-1 m ABa 3MUTONCBSA3BIBAIOIIMX CaiiTa, KOTOPbIE CBSI3bIBAIOTCSI CO BTOPBIM AHTUTE€HOM,
MPUCYTCTBYIOLIUM Ha MoJjiekyJie, ornudHoi ot PD-1 (manpumep, B7-H3, B7-H4, BTLA, CD40,
CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, TKI'C xnacca I unu II, OX40, PD-L1,
TCR, TIM-3 wu T.a.). /lBa SIUTONCBS3BIBAIOIIMX CalTa Uisi BTOPOTO AQHTHUIE€HA MOTYT
CBSI3BIBATBHCS C OJJHUM M TE€M K€ SMTUTONOM WIIH PAa3IMYHBIMU STTUTONIAMU aHTHIeHA (HAIpUMep, C
ONMHAKOBBIMH WM pasnudHbiMu snutonamu LAG-3). Kak yka3aHO BbIllle, yKa3aHHbIE
oucnenuduyuecKkble TPEXBAJIECHTHBIC CBS3BIBAIOLINE MOJIEKYJbl MOTYT COAEPkKATh TPU WU
YEThIPE TOJIUTIEITHIHBIE LIETTH.

VII  KoncranTtHbie noMeHbI H 00aactu Fe

[00257] CornacHo HacrosimeMy H300pPETEHUI0 TIPEIJIOKEHBl KOHCTAHTHBIE JIOMEHBI
AHTHTEJIA, KOTOPbIE MOXKHO MPUMEHSITH B MOJy4eHUH PD-1-CBSI3bIBAIOINX MOJIEKYJ (HanpuMep,
AQHTHUTEJ, JUATEN, TPEXBAJICHTHBIX CBS3BIBAIOIINX MOJEKYJ H T. I.) COTJIACHO HACTOSIIEMY
U300PETEHUIO.

[00258] IIpennournrensubiii fomern CL npencrasnsier codoii nomen CL nerkoit kamma-

uenu IgG uenoBexka. AMHHOKHUCIIOTHAs MOCJEAOBAaTEIbHOCTh NpuMepHoro nomeHa CL nerkoit
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Kamnmna-Leny YeJoBeKa MpeACTaBisieT COO0H MOCIenoBaTeIbHOCTb, puBeneHHy0 Hibke (SEQ ID
NO: 8):
RTVAAPSVFEI FPPSDEQLKS GTASVVCLLN NEFYPREAKVQ WKVDNALQSG
NSQESVTEQD SKDSTYSLSS TLTLSKADYE KHKVYACEVT HQGLSSPVTK SEFNRGEC
[00259] B npyrom Bapmante mpumepnbiii nomeH CL npencrasisier coboii nomen CL
aamOpa-tiern IgG uyenoBeka. AMHHOKHCIIOTHAsI MOCIENOBATEIbHOCTh MpuMepHoro nomeHa CL
TAMOa-1eny YenoBeKa MpeAcTaBisieT coO0M MOCienoBaTeNIbHOCTh, puBeneHHy0 Hibke (SEQ
ID NO: 9):
QPKAAPSVTL FPPSSEELQA NKATLVCLIS DFYPGAVTVA WKADSSPVKA
GVETTPSKQS NNKYAASSYL SLTPEQWKSH RSYSCQVTHE GSTVEKTVAP
TECS
[00260] CornacHo Hacrosimemy n300peTeHnto PD-1-CBsi3pIBarOIe MOJIEKYJIbl COTJIACHO
HACTOSIIEMY M300pPETeHHI0 MOTYT conepskaTh obnacte Fc. O6macte Fc yka3aHHBIX MOJEKYJ
COIJIACHO HACTOSIIIEMY H300peTeHHI0 MoxeT ObiTh obOoro m3oruna (Hampumep, IgGl, 1gG2,
IgG3 wnu IgG4). PD-1-cBsi3biBaromye MOJIEKYJIbI COMJIACHO HACTOSIIIEMY H300PETEHHIO MOTYT
JONOJHUTENBHO conepxkath noMeH CH1 w/nnu mapHupHyro obnacts. Ecnn nomen CH1 w/unmm
IIapHUpPHAst OOJNACTh NMPHUCYTCTBYIOT B YKAa3aHHBIX MOJIEKYJaX, TO OHH MOTYT ObITb JIFOOOTO
mworuna (Hanpumep, IgG1l, IgG2, IgG3 nnu IgG4) U NpeanoUTUTENFHO UMEIOT TOT K€ U30THII,
YTO M KeJarenabHas odaacts Fc.
[00261] Ipumepnbiii nomen CH1 mnpencrasnser coboit nomen CHI1 IgGl denoseka.
AMMHOKHCJIOTHAsE  TocjenoBaTtebHOCT, mnpumepHoro aomena CHI  IgGl  yenoseka
npecTaBsieT COOO0H MocienoBaTebHOCTD, puBeneHHyo Hinke (SEQ ID NO: 10):
ASTKGPSVEFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKRV
[00262] IMpumepnsiit nomen CHI1 mnpencrasnser coboit nomen CHI1 IgG2 uenoseka.
AMMHOKHUCJIOTHasE — TOCjienoBaTeNbHOCT, mnpumepHoro aomena CHI  IgG2  ugenoseka
npeCTaBsieT COOOH MOCIeoBaTeNIbHOCTD, puBeneHHyo Hike (SEQ ID NO: 257):
ASTKGPSVEFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQSS GLYSLSSVVT VPSSNFGTQT YTCNVDHKPS NTKVDKTV
[00263] IMpumepnsiit nomen CH1 mpencrasnser coboit nomen CHI1 IgG4 uenoseka.
AMMHOKHUCJIOTHAs TOCJienoBaTeNbHOCTs mnpumepHoro aomena CHI  IgG4  uyenoseka
NpeCTaBIsieT COOOH MOCIeoBaTeIbHOCTD, TpuBeneHHy0 Hike (SEQ ID NO: 254):
ASTKGPSVEFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQOSS GLYSLSSVVT VPSSSLGTKT YTCNVDHKPS NTKVDKRV
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[00264] Onna npuMepHasi mapHUpHasi 00JIACTh MPECTABISIET COOOH MAaPHUPHYIO 001acTh
IgG1 uenoBeka. AMHHOKHCIIOTHAS MTOCIIENOBATENbHOCTD PUMEPHO mapHupHOit odnactu IgG1
YeJIOBeKa MPEACTaBIsIeT CO0OM MOCIeNOBaTEIbHOCTD, nMpuBeAeHAYD Huke (SEQ ID NO: 32):
EPKSCDKTHTCPPCP.

[00265] Jpyras mnpumepHasi LIapHUPHAas OONAaCThb MPENCTaBsieT COOOW LIAPHUPHYIO
obmacte IgG2 uenoBeka. AMHHOKHCIOTHas MOCJIENOBATENbHOCTh NPUMEPHON IIapHUPHON
obmnactu IgG2 yenoBeka mpencTapisieT coOON MOCIENOBATENBHOCTD, MpuBeneHHY0 Hinke (SEQ
ID NO: 11): ERKCCVECPPCP.

[00266] Jpyras mnpumepHasi LIapHUPHAs OONACTb MPEACTaBsieT COOOW LIAPHUPHYIO
obmacte IgG4 uenoBeka. AMHHOKHCIIOTHas IOCJIENOBATENbHOCTh NPUMEPHON IIapHUPHOMN
obnactu IgG4 yenoseka mpencTapisier coOON MOCIENOBATENBHOCTD, NpuBeneHHY0 Hinke (SEQ
ID NO: 12); ESKYGPPCPSCP. Kak onucaHo B HaCTOsIIEM IOKYMEHTE, HIapHUpPHas 00jacTb
IgG4 wmoxer comepkaTh CTAOMIM3MPYIOLIYIO MYyTallMiO, TakKyld Kak 3ameHa S228P.
AMHWHOKHUCJIOTHAsI TOCJIEAOBATENIbHOCTh TUITHYHOW CTaOMIU3UPOBAHHON IIAPHUPHOW 00IacTH
IgG4 npexncraBisier coOol TOCIENOBAaTENbHOCTb, NpuBeneHHyro Hiwke (SEQ ID NO: 13):
ESKYGPPCPPCP.

[00267] Ob6nacte Fc monekyn, conepramux obnacte Fc (Hanmpumep, aHTHTEN, qUATEN U
TPEXBAJICHTHBIX MOJIEKYJI), COrJIACHO HACTOSILIEMY HM300PETEHHI0 MOXKET MPENCTaBJIsTh COOOM
nojiHyto obnacte Fc (Hampumep, nonnyro obnacte Fc IgG) umm tonbko ¢pparment obnactu Fc.
Heobsi3aTenbHo, obnacte Fc monekyn, comepskamux o0jacte Fc, coriacHO HacTosiemy
u3o0pereHn0 He uMeeT C-KOHLEBOrO AaMHUHOKHCIIOTHOTO OCTaTKa JIM3WHA. B 4acTHOCTH,
obmacte Fc monekyn, comepxkammx obnacte Fc, corimacHo Hactosimemy HU300pETeHHIO MOXKET
npeacTaBisiTh codoit MoaudurpoBaHHbid BapuaHT obnactu Fc. Hecmotpst Ha TO, 4To 00JaCTh
Fc Oucnemmduueckpix Mosekys, coxepkammx obmactu  Fc, cormacHo Hacrosimemy
HU300pETEHNI0 MOXKET OBITh CIOCOOHA CBSA3BIBATBCS C OAHMM MM Oojee perentopamu Fc
(mampumep, FcyR), Oonee mpeanmodTuTeNbHO YyKa3aHHBIA BapuaHT obOmactu Fc  mmeer
U3MEeHEeHHble XapakTepucTuku cBsi3piBaHusi ¢ FCyRIA (CD64), FcyRIIA (CD32A), FcyRIIB
(CD32B), FcyRIIIA (CDl16a) wmmu FcyRIIIB (CD16b) (OTHOCHTENBHO CBSI3bIBAHUS,
nposiBysieMoro odnacteto Fc aukoro Tuma) wiam OyAer MMeTh CYLIECTBEHHO CHIDKEHHYIO WIIN
OTCYTCTBYIOLIYIO CIIOCOOHOCTB CBSI3BIBATHCS ¢ MHTHOMPYOMUM perientopoM. COOTBETCTBEHHO,
obmacte Fc monekyn, comepxkamux obnacte Fc, corimacHo Hacrosimemy H300pPETEHHIO MOXKET
CoJZlep KaTh HEKOTOpble Wi Bce JoMeHbl CH2 w/mnu HekoTopblie win Bce nomedsl CH3 monHoMH
obmactn Fc wmmm Moxer coxmepkaTh BapuaHT mnocienosarenbHoctd CH2 w/mnu Bapuast
nocienosarenbHocTd CH3 (KOTOpBI MOXKET coneprKaTh, HAIPUMEp, OIHY HIIM OOJiee BCTAaBOK

w/wnu onHy muiu Oonee aenenuii mo otHomeHno k nomeHam CH2 wnmm CH3 monHo# oOnactu
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Fc). Ykazannsle oOnacti Fc MoryT conmepskarh y4acTKH MOJHMIIENTHIA, OTIMYHBIE OT 00JNacTH
Fc, mmm moryt conepskathk yactu odnacreit Fc, koTopble B MPUPOIHBIX YCIOBHUAX HE SBISIFOTCS
NOJTHBIMH, WJIM MOTYT COAEP KaTh HenpupoaHsle opueHTtauuu noMeHos CH2 w/unu CH3 (Takue
KaK, HanpuMep, Asa AoMeHa CH2 unu asa nomena CH3, wnu, B HanpasineHuu ot N-koHHa k C-
koH1ly, nomeH CH3, coenunennsrii ¢ nomenom CH2, ut. 1.).

[00268] Monudukammu  obnmact  Fc, uneHtndunupoBaHHBIE KaK  H3MEHSIOLINE
3¢ deKTopHYI0 (PYHKIUIO, U3BECTHBI B JAHHON OOJACTH TEXHUKH, BKJIOYAsl MOIU(HKALIHH,
KOTOpbIE YBEJIMYMBAIOT CBSI3bIBAHWE C AKTUBUPYIOIIMMHU perentopamu (Hanpumep, FcyRITA
(CD16A) u yMeHbLIAIOT CBA3bIBAHME C MHrHOMpYyrOIMMHU perenropamu (Hanpumep, FcyRIIB
(CD32B) (cm., nampumep, Stavenhagen, J.B. ef al. (2007) «Fc Optimization Of Therapeutic
Antibodies Enhances Their Ability 1o Kill Tumor Cells in vitro And Controls Tumor Expansion
in vivo Via Low-Affinity Activating Fcgamma Receptors», Cancer Res. 57(18):8882-8890).
ITpumepnsie Bapuantbl obnactein Fc IgG1 uenoBeka co cHukeHHBIM cBsi3biBaHHeM ¢ CD32B
W/ Wi OBBILIEHHBIM cBsi3biBaHueM ¢ CD16A copepskat 3amensr F243L, R292P, Y300L, V3051
win P296L. Vka3aHHbIe 3aMEeHbl aMHHOKUCJIOT MOTYT HpUCYTCTBOBaTh B obmactu Fc IgGl
yejoBeKa B JI000NW KOMOMHALMM WM JOMOJHHUTEIbHOW KoMmOuHaumu. COrjacHO OZHOMY
BapUAHTY peaM3aluy HACTOSLIEro u3ooperenus Bapuant obnactu Fc IgG1 yenoBeka conep:xkut
3ameny F243L, R292P u Y300L. CormacHO ApyroMy BapUaHTy pealu3alMd HACTOSLIEro
u3obpereHus: Bapuant obmactu Fc IgG1 yenoseka comepskut 3ameny F243L, R292P, Y300L,
V3051 u P296L.

[00269] B uacTHOCTH, TpeanouYTUTENIbHO oOnacTd FC MOMMNEenTHaHBbIX Leneil MOJEKyJ,
comep:kaumx odaacte Fc, coracHO HacTosIeMy H300PETEHHIO TPOSIBIISIIOT YMEHBIIEHHOE (WITH
no cyuecTBy orcyrcTByomee) cpssbiBanue ¢ FcyRIA (CD64), FcyRIIA (CD32A), FcyRIIB
(CD32B), FcyRIIIA (CDl16a) wmmu FcyRIIIB (CD16b) (OTHOCHTENHHO CBSI3bIBAHUS,
nposisiisiemoro odnacteio Fc IgGl mukxoro tuma (SEQ ID NO: 1). Bapuanter obnacteit Fc u
MyTHpPOBaHHbIE (DOPMBI, CIIOCOOHBIE OMOCPEAOBATh TAKOE M3MEHEHHOE CBS3BIBAHHE, OMHCAHbBI
Beilie. COrNIaCHO KOHKPETHOMY BapHaHTY peaM3allii HACTOSILIEro HM300pEeTEeHUs] MOJIEKYJIBL,
comepskamue objactu Fc, cormacHo Hacrosimemy u3obOpereHmio copep:xkar obnacte Fc IgG,
KOTOpass ~ NposiBisieT  CHWKeHHY  3ddexropayro  ¢ynkuuro  A3KL[  CormacHo
NPEANOYTUTENIbHOMY BapHaHTY peaii3aliy Hacrosimero n3ooperenust nomeH CH2-CH3 nepoit
WU TpeThell MONMMEeNTUAHBIX Lened yKa3aHHBIX MOJEKYJ, coiepamux obmacte Fc,
comepxxut Mooy 1, 2 wnu 3 3amensr: L234A, L235A, N297Q u N297G. CornacHo apyromy
BapUAHTY peasM3alii HacTosIero n3odperenus Bapuant oonactu Fc IgG denoseka comepskut
3ameHy N297Q, sameny N297Q, 3amennl L234A u L235A unu 3ameny D265A, nockonbky 3Tu

MyTaLMU ycTpaHstoT cBsizbiBaHue ¢ FcR. B npyrom Bapuante ncnonssyror nomed CH2-CH3
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obmacti Fc, xoTOpbIi TO CBOEH NPUPOAE TPOSBISAET YMEHBbIIEHHOE (WM TO CYIIECTBY
orcyrcrBytomiee) cBsizbiBaHue ¢ FcyRIIA (CD16a) n/umn cHskeHHYI0 3G eKTOpHY0 QyHKIHEO
(oTHOCHTENBPHO CBsI3bIBaHUSI, MposiBysieMoro obnacteio Fe IgG1 aukoro tuna (SEQ ID NO: 1)).
CormacHO KOHKPETHOMY BAapUAHTy peaJIM3aldy HACTOSIIEr0 H300pETeHHs MOJIEKYJIBL,
comepskamme obmactu Fc, cornacHo Hacrosimemy uzoOpereHuro comepkar odmacte Fc IgG2
(SEQ ID NO: 2) unmu obnacts Fc IgG4 (SEQ ID NO: 4). I1pu ucnonszoBanuu obnactu Fc IgG4
B 00JIaCTh HACTOSIIETrO M300pPETEHUs] BKIFOYEHO BBEIEHHE CTAOMIM3UPYIOMEH MyTalluu, TaKoH
Kak 3ameHa S228P B mapHHUpHON 0biacTu, onmucanHoU Boime (cM., Hanpumep, SEQ ID NO: 13).
ITockonbky 3amensr N297G, N297Q, L234A, L235A u D265A yctpassor 3¢Q¢eKkTopHyo
(GYHKIHMIO, B T€X CJIydasx, KOrjaa >KelaTeabHOU siBisiercst dhdexTopHas (PyHKUMsS, yKa3aHHbIE
3aMeHbI IPEANOYTUTENBHO He OyIyT UCTIOIb30BAHBI.
[00270] B yactHOCTH, mpeanouTuTenpHO obnacti FC MOMMMenTHAHBIX Ierneld MOJEKyI,
copepkamx obmacte Fc, cormacHo Hacrosimemy H300pETEeHHMIO MPOSBISIOT YBEJIUYEHHbIH
NepUOJ] TIONYBBIBEACHUS U3 CBIBOPOTKM KpPOBHU (OTHOCHTENIBHO II€pUOA IOJYBBIBEIEHUS,
HPOSIBISIEMOro cooTBeTcTBYIOINeH Fc mukoro tuma). Bapuantel obnact Fc m MyTupoBaHHbIE
(dopMbI, HMMEIOIINE YBEIHMYSHHbIH NEepUOA IOJIYBBIBEICHUS U3 CBIBOPOTKH KPOBH, OIHCAHBI
Bbile. COracHO MPEeaNOYTUTENbHOMY BApUAHTY PEANN3aLK HACTOSINEro N300peTeHusl JOMeH
CH2-CH3 nepBoii w/unu TpeThel MOJHMIENTUIHBIX LENeil YKa3aHHBIX MOJIEKYJ, COAEpIKaLINX
obnacte Fc, comepxut moOyro 1, 2 umm 3 w3 3amen: M252Y, S254T u T256E. B obnacth
HACTOSIET0 M300peTeHus] TaKKe BKIIIOYEHBI MOJIEKYJIbI, coaeprkamue odnacte Fc, cormacHo
HACTOSIIEMY  HM300peTeHHI0, Ccoaeplkamine  BapuaHThl  obOjactu  Fc,  comepikamue:
(A)  omHy miu Oonee MyTalui, KOTOpble H3MEHSIOT 3 dekropHyro ¢pyHkumtoo u/wnu FeyR; u
(B) omuy wnmm Oojee MyTauuii, KOTOpble VBEIMYHBAIOT IEPHONA IOJYBBIBEACHUS U3
CBIBOPOTKH KPOBH.
[00271] [IpennouturenvhHas nocnenosatenbHocTh IgGl mnst momenos CH2 u CH3
MOJIEKYJI, coaepxkammux obnacte Fc, coriacHo HacTosiiemMy u300peTeHHr0 OyneT comepKaTh
3amenbl L234A/1L.235A/M252Y/S254T/T256E (SEQ ID NO: 258):
APEAAGGPSV FLEFPPKPKDT LYITREPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GEFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE
ALHNHYTQKS LSLSPGX

rae X npexacrasisieT coboit mu3uH (K) wim oTcyTeTByeT.
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[00272] [IpennouturenpHas nocnenosarenbHOCcTh 1gG4 s nomenos CH2 u CH3
MOJIEKYJI, comepxkammmx obnacte Fc, coriacHo Hactosmemy u300peTeHHr0 OyneT comepKarhb
3ameHbl M252Y/S254T/T256E (SEQ ID NO: 259):
APEFLGGPSV FLFPPKPKDT LYITREPEVT CVVVDVSQED PEVOENWYVD
GVEVHNAKTK PREEQFNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKGLPS
SIEKTISKAK GQPREPQVYT LPPSQEEMTK NQVSLTCLVK GEFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSEFFLYSRL TVDKSRWQEG NVESCSVMHE
ALHNHYTQKS LSLSLGX
rae X npexacrasisier coboit mi3uH (K) wim oTcyTcTByeT.
[00273] Jnst nuatenl W TPEXBAIEHTHBIX CBS3bIBAOIIMX MOJIEKYJ, IepBasi U TPETbs
NOJIMMENTHIHbIE LeTH KOTOPBIX HE WASHTUYHBI, JKEJATEJbHBIM SIBIISIETCS CHIDKEHHE WIN
NpefoTBpalleHie  romoauMepuszauuu  Mmexay aomeHamu CH2-CH3  aByx  mepBbIX
NOJMNENTUAHBIX nerned umu Mexny nomeHamu CH2-CH3 aByx TpeThbUX MOJUNENTUAHBIX
ueneii. lomenst CH2 w/unu CH3 yka3aHHBIX MOJUNENTUAHBIX LeNel He 00s3aTeNIbHO TOJIKHbBI
UMETh OAMHAKOBBbIE IOCJIENOBATENLHOCTH, W IMPEUMYINEeCTBEHHO MOAM(PUIMPOBAHBI, YTOOBI
CTUMYJIMPOBAaTh KOMIUIEKCOOOpa3oBaHHe MEXIy ABYMs NOJHMIIENTUAHbIMU nensmu. Hampuwmep,
3aMeHa aMHHOKHCIIOTHI (TIPEANOYTHTEIBHO 3aMeHa aMHHOKHCIOTOH, conepikainell OObeMHYIO
OOKOBYIO TpyIIy, 0OPa3yOIIYyI0 «BBICTYID, HAPUMEp, TPUNTOGAHOM), MOKET OBITh BBEJEHA B
nomeH CH2 wnmu CH3 Tak, 4TO CTepuyecKkoe BIMSHUE MPEAOTBPATUT B3aUMOJACHCTBHE C
JOMEHOM, MyTHPOBAaHHBIM AHAJOTMYHBIM 00Pa30M, M TPUBEAET K CIIAPUBAHUIO MyTHPOBAHHOTO
JOMeHa C JOMEHOM, B KOTOpbIii ObUla BBEeIEHa KOMIUIEMEHTapHas WM COJEHCTBYOINAs
MyTalMsl, T. €. «BIaJUHA» (HampuMep, 3aMeHa MIMIUHOM). Takue rpymnmnbsl MyTauuid MOTYT OBITh
BBEZIEHBI B JIFOOYIO Mapy MOJMIENTUAOB, conepskamux nomenbl CH2-CH3, kotopsie oOpasyroT
obmacte Fc. Crocobbl Momudukanun OEIKOB AJIsi CTUMYJIMPOBAHUSI TETEPOAMMEPH3ALNH T10
OTHOLIEHHIO K TOMOIMMEPHU3ALIUH XOPOIIO U3BECTHBI B JAHHOH 00JaCTH TEXHUKH, B YACTHOCTH,
B OTHOLICHWH MOAM(DHUKALIMN MOJIEKYJI, TOJTOOHBIX HMMYHOTJIOOYJIMHAM, W BKJIFOYEHBI B 00JIACTh
Hacrosero modperenus (cMm., Harpumep, padotel Ridgway ef al. (1996) « ‘Knobs-Into-Holes’
Engineering Of Antibody CH3 Domains For Heavy Chain Heterodimerizationy, Protein Engr.
9:617-621, Atwell et al. (1997) «Stable Heterodimers From Remodeling The Domain Interface
Of A Homodimer Using A Phage Display Library», J. Mol. Biol. 270: 26-35, u Xie ef al. (2005)
«A New Format Of Bispecific Antibody: Highly Efficient Heterodimerization, Expression And
Tumor Cell Lysisy, J. Immunol. Methods 296:95-101; kaxkmas W3 KOTOPBIX MOJHOCTBIO
BKJIFOUEHA B HACTOSIIYIO 3asBKY MOCPEICTBOM CChUIKH). IIpeamodTUTENbHO «BBICTYI» BBOIST B
nomenbl CH2-CH3 nepBoil monunentuaHON LenH, U «BnaguHy» BeoasaT B nomeHbl CH2-CH3

TpGTI:;GfI HOJ'II/IHGHTI/II[HOI\/'I Ooernu  auatell, coacpxKamux  TpU IIOJIMIICIITUAHBIC OeIIn.
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COOTBETCTBEHHO, «BBICTYI» MPEAOTBPATUT TOMOAMMEPU3ALMIO MEPBON MOJMIEITHIHON LENu
nocpencreoM ee aomeHoB CH2 w/mmum CH3. IlockonbKy TpeThsi NOJHUIENTHAHAS LEMb
NPEANOYTUTENIbHO  COIEPIKUT  3aMeHy, OOECNEeuMBAIOUIYI0  «BMAAUHY», OHa  Oyner
reTepoAUMEPU30BaThCs C EPBON MOJUNENTHIHOM LIETIbIO, & TAKXKE TOMOAMMEPU30BaThCs CaMa C
coOoi. YkazaHHasi cTparerus MOXeT ObITb HCIIONB30BaHA JUI AHTUTEN M TPEXBAJIEHTHBIX
CBS3BIBAIOLINX MOJIEKYJI, COIAEp)KAIMUX TPH, YEThIpE€ WM TMATh LIETEeH, OMUCAHHBIX BBILIE, B
KOTOPBIX «BBICTYI» BBeleH B noMeHbl CH2-CH3 mepBoil mosunenTuaHON Lenu, U «BIaJuHaY
BBeneHa B nomeHbl CH2-CH3 TpeTbeit mosunenTuaHoi uenmu.
[00274] [IpenmodrurenpHBINA BBICTYIT CO3AI0T MyTeM Monudukauun obnactu Fe IgG ms
BKIIOUeHus: Mopudukampu  T366W. IlpeanouTuTenpHyr0 BHAAMHY CO3JAIOT  IMyTEM
monudukarmu odnactu Fe IgG nst Brimouenust mogudukannu T366S, L368A u Y407V. UtoOsr
o0JIerynTh OYMUCTKY TOMOJMMEpA TPEThbel IOJMIENTUIHONW I[Ny, HeCylled BHajuHy, U3
roToBOM OucnenuduuecKkoil reTepoarMMEPHON MOJEKYJbl, coaepskaineir obnacte Fc, caiit
csi3biBanHus Oenka A nomerHoB CH2 u CH3, Hecymux BmaauHy, TPEThel MOJUIENTHIHON LN
NPEANOYTUTENIbHO MYTHPYIOT IMyTE€M 3aMEHbl aMUHOKHCIOTHI B mojoxkenuu 435 (H435R).
CoOTBETCTBEHHO, FOMOAMMEp TPETbeH MOJUMENTHAHON Lenu, Hecylledl BmaauHy, He Oyner
CBSI3bIBATbCS C OenkoM A, Torma Kak OucrnenuduyuecKblii TreTepoOIUMEp COXPAHUT CBOKO
CIIOCOOHOCTh CBSI3bIBATBCSI C OEJTKOM A TMOCPEICTBOM CaiiTa CBsi3bIBaHMs Oellka A B MepBOH
MOJUNENTUIHON 1lenu. B apyrom BapuaHTe peanus3aluu TPeTbs MOJUIENTUIHAS Lelb, HECyLIas
BIIAJIUHY, MOXKET COZePKAaTh 3aMEHbl aMHUHOKHUCIIOT B MOJIOKeHUsIX 434 u 435 (N434A/N435K).
[00275] [IpennoururenbHass aMUHOKHCIIOTHAsI mochenoBatenbHOCTh IgGl nns momeHoB
CH2 u CH3 nepBoii NOJUMENTHIHOW IEMH MOJIEKYJbI, comepskameii obnacte Fc, cornacHo
HACTOSIIEMY H300peTeHn0 OyneT conmepkaTh MOCIEIOBATEIbHOCTh «HECYIIYIO BBICTYIDY,
npezacrasiennyto Huwxke (SEQ ID NO: 6):
APEAAGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLWCLVK GEYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVEFSCSVMHE
ALHNHYTQKS LSLSPGX
rae X npexacrasiisieT coboit mu3uH (K) wim oTcyTeTByeT.
[00276] [IpennoururenbHass aMUHOKHCIIOTHAsI mochienaoBatenbHoCcTh IgGl nnst momeHoB
CH2 u CH3 BrOpO# MNOJIUMENTUIHOW IeNH MOJIEKYJbI, conmepskameii obmacte Fc, cormacHo
HACTOSIIEMY W300pPETEHHIO, COAeprkamlell JBe TMOJUIENTHAHbIE [ernu (Wid TpeTbel

NOJIMITENITHIHON LIETTH MOJIEKYJIbI, copepskauei odnacte Fe, conepikaieit Tpy, 4eThIpe UM AT
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NOJIMIENTHAHBIX Iierel), OyZer comepikaTb «HECYLIYI0 BIAJUHY» IOCIEIOBATENbHOCTD,
npexacrasieHnyto Huxke (SEQ ID NO: 7):
APEAAGGPSV FLEFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKEFNWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
PIEKTISKAK GOPREPQVYT LPPSREEMTK NQVSLSCAVK GEYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSEFFLVSKL TVDKSRWQQG NVESCSVMHE
ALHNRYTQOKS LSLSPGX
rae X npexacrasiisier coboit m3uH (K) wim oTcyTcTByeT.
[00277] Kax cnenyer ormerutrs, nomensi CH2-CH3 w3 mnocrnenoBaTenbHOCTEH,
npenacrasieHHbpix B SEQ ID NO: 6 u SEQ ID NO: 7, conepxar 3aMeHy B NOJIOXKeHUU 234
OCTaTKOM aJlaHMHA U B MOJIOKEHMH 235 OCTAaTKOM ajlaHWHA W, COOTBETCTBEHHO, OOpa3yroT
obnactb Fc, koTopas nposiBiseT yMeHbIIEHHOE (WM IO CYLIECTBY OTCYTCTBYIOLIEE) CBSI3bIBAHNE
¢ FcyRIA (CD64), FcyRIIA (CD32A), FcyRIIB (CD32B), FcyRIIIA (CD16a) unu FcyRIIIB
(CD16b) (oTHOCHTENBHO CBsI3BIBAHMS, MposiBisieMoro odiacteio Fe mukoro tuna (SEQ ID NO:
1). B obnactp Hactosiiiero u300peTeHHs] TakKe BKJIIOYEHbl ykazaHHble nomeHsl CH2-CH3,
KOTOpBIE  COHEepXKaT  alNbTePHATHBHbIE WMWIM  JONOJHUTEJbHbIE  3aMEHBl,  KOTOpbIE
MoauGUIPYIOT 3 dekTopHyI0 GYHKLUNIO W/WIH aKTUBHOCTD cBsA3biBaHus obnactu Fc ¢ FyR. B
00JIacTh HACTOSLIErO M300peTeHHs TakKe BKJIIOUEHBI ykaszaHHble nomenbl CH2-CH3, koTopsie
JOTOJHUTEIBHO COAEPIKaT OAHY Wiu Oojiee 3aMEH aMHUHOKHCIIOT, YBEJIMYHBAIOIIUX MEPUON
NOJTYBbIBEZIEHHs. B 4acTHOCTH, B OOJACTh HACTOSIIEro W300peTeHHs! BKIIFOYEHBI yKa3aHHbIE
«HecyllMe BMNaguHy» U «Hecyue BbICTym» nomeHbl CH2-CH3, koTopble AOMONTHUTEIBHO
comep:kat M252Y/S254T/T256E.
[00278] [IpennodrureapbHO TepBasi MOJUINENTHIHAS LeMb OyneT COAep:KaTh «HECYIIYIO
BoICTYI» mnocnenosatenbHocTe CH2-CH3, nampumep, mpeacrasinernyro B SEQ ID NO: 6.
OnHaxko, kak Oyzner oTMedeHo, «Hecymui Bnaauny» gomed CH2-CH3 (manpumep, SEQ ID NO:
7) MOXeT ObITh WCHOJB30BAH B IMEPBOH MOJMIICNITHAHOW LEMH, W B 3TOM CJIy4ae «HECYIIUH
BeicTy» noMeH CH2-CH3 (mampumep, SEQ ID NO: 6) moxer ObITh HCHIOIB30BaH BO BTOPOH
MOJIMNIENTUIHON IIeMu MOJIEKYJIbI, coaepxkamiei obnacte Fc, cormacHoO HacTosimeMy
U300peTEeHNI0, ColeprKallel Be TMOJHUIENTHAHBIE HenH (WIH B TPEThbel MOJUNENTUAHON Lenu
MOJIEKYJIbI, conepxameii odnacte Fc, conmepskaimied Tpw, 4YeThIpe HWJIM MATH MOJUNETHIHBIX
eneit).
[00279] Kak monpoOHO omucaHO BbIlIe, B 00JaCTh HACTOSIIErO H300pPETeHUs BKJIFOYECHBI
MOJIEKYJIbI, comepikamque obmacte Fc (Hampumep, aHTUTENA U AWATENa, COAEpsKalue o0JacTh
Fc), conepxamue nomenst CH2 u CH3 nukoro tumna winu copepxxkamue nomensl CH2 u CH3 ¢

KOM6I/IHaLII/I$IMI/I 3aMEH, OITMCaAHHBIMHU BBIIIE. HpI/IMepHaSI AMUHOKHUCJIOTHAA IMOCJIECA0BATCIIBHOCTD
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nomena CH2-CH3 IgGl, Bxmouaromass Takue BapUaHThl, MPENCTaBIsieT  CcoOOH
MOCJIEIOBATENIbHOCTD, MpuBeaeHHyo HIKke (SEQ ID NO: 260):
APEX1X>GGPSV FLEFPPKPKDT LX3IX3RXsPEVT CVVVDVSHED PEVKENWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QODWLNGKEYK CKVSNKALPA
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLXeCX7VK GFYPSDIAVE
WESNGQPENN YKTTPPVLDS DGSFFLXgSKL TVDKSRWQQOG NVESCSVMHE
ATLHXoX10YTQKS LSLSPGX11
B KOTOPOM:
(a) X1 u X oba mpencraBisiroT codoit L (mukuii Tum) wim oba MpPeAcTaBisIOT coOoh A
(ymenblieHHOe cBsa3biBaHue ¢ FCyR);
(b) X5, X4 u X5, cooTBeTCTBEHHO, npeacTaBiisitoT cobori M, S u T (qukwmii Tun) wm Y, T u E
(YyBENTMYEHHBIH NEPUOJ] TIOTYBbIBEEHIS),
(c) X6, X7 11 Xg, COOTBETCTBEHHO, npeAcTaBisitoT coboit T, L u Y (qukuii Tun) umu W, L u'Y
(BbicTyn), wiu S, A u V (BnaguHa);
(d) X9 1 X10, COOTBETCTBEHHO, NPEACTABISIFOT coO0it N u H (nukwuii THIT) MK MPEnCTaBISIOT
coboii N u R (orcyrcTByeT cBsizbiBanue ¢ Oenkom A), mn A u K (OTCyTCTBYeT CBSI3bIBAHHE C
OenkoM A); u
(e) X11 mpexncrapisier codoii K wmu oTcyTcTBYeT.
[00280] CornacHo IpyruM BapHaHTaM peajn3alid B 0OJIACTh HACTOSILIETO M300peTeHuUs
BKJIIOUeHbl PD-1-cBsi3bIBaromrie Mojekysbl, conepskamue nomensl CH2 w/mnu CH3, kotopsie
ObLTM  MOIU(UUIMPOBAHBL, YTOOBI CIIOCOOCTBOBATH TE€TEPOAUMEPUBAIIMK IO CPABHEHUIO C
roMOIMMEpHU3aLMel, ¢ HMCIONb30BAHHEM MYyTAllUii, M3BECTHBIX B HAHHOW OOJIACTH TEXHUKHU,
TakuX Kak Te, kotopbie packpbiTel B PCT mybmukammsx WO 2007/110205; WO 2011/143545;
WO 2012/058768; WO 2013/06867, BCe U3 KOTOPBIX MOJHOCTHIO BKJIFOUEHBI B HACTOSIIYIO
3asIBKY MOCPEICTBOM CCBUIKHL.
VIII Bucneuuduyecksie cesizbiBaomue MoJiexyJabsl PD-1xLAG-3
[00281] CormacHo  HacTosileMy ~ HM300PETEHMIO B YaCTHOCTH  MPEIJIOKEHBI
oucnermduueckeie cBs3bBaomue Mojekyisl PD-1xLAG-3 (Hanpumep, Oucnermduuecksie
aHTuTeNna, OucnenupuIecKkple IuaTtena W T.J.), COAEpIKAIUe SMUTOINCBI3bIBAIOINN (parMeHT
antutena k PD-1 wu npeamouturensHO OAHO U3 HOBBIX aHturen Kk PD-1 genosexa,
NPEJIOKEHHBIX B HACTOSIIEM JTOKYMEHTE, W SMUTOICBI3bIBAOINUIN (parMeHT anTurena Kk LAG-
3 4enoBeKa, MPEATIOUYTUTENIbHO OHO U3 HOBBIX aHTHTEN K LAG-3 uenoBeka, MpenyioKeHHBIX B
HacroseM nokyMeHre. [IpenmoururenpHple Oucnennuyeckble CBA3bIBAIOIINE MOJEKYIbl PD-
IXLAG-3 corjacHO HacTosimeMy H300pETEHHIO COIEpPKaT 3MUTOICBS3BIBAIOIINE (PparMeHThI

AHTUTECJI, KOTOPbLIC IO3BOJIAIOT UM CKOOPAWHHUPOBAHO CBA3BIBATBCA C ABYMS pPa3JIMUYHbIMU
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snutonamu: snuronoM PD-1 u smutomom LAG-3 Tak, 4TtoObl OCIa0WUTh HHTHOUTOPHYIO
aKTUBHOCTh YKa3aHHbIX MOJIEKyJ. B Hacrosimeil 3asBke Takoe ocinablieHHe OTHOCUTCS K
YMEHbIIEHUIO 1O MeHblled Mepe Ha 20%, yMeHblLIEHHIO IO MeHblieil mepe Ha 50%,
yMEHbIIIEHHI0 N0 MeHblell Mepe Ha 80% wuiIM yMeHbLIEHHIO 1O MeHbliell Mepe Ha 90%
aeTekTupyeMoil HHruouTopHoi aktuBHOCTH PD-1 w/mmu LAG-3, win K MOJHOMY yCTPaHEHUIO
neTekTupyeMoil MHruouTopHoit aktuBHOCTH PD-1 nw/mmm LAG-3. BeiOop 3MUTONCBSI3BIBAIOLITNX
¢parmenTos (Hanpumep, nomeroB VL u VH) anturtena x PD-1 genoseka u anturena k LAG-3

KOOPIMHHUPYETCS TakK, YTO TOJUIENTHIHBbIE LEMH, KOTOpble OOpa3ylT yKa3aHHBbIE

>
oucnernuduueckeie cs3biBarouue Monekyynbl PD-1xLAG-3, coenunstoTest ¢ oOpa3oBaHueM 110
MeHbIIIell Mepe ONHOro (PyHKIIMOHAJIBHOTO AHTUIEHCBS3BIBAIOLIETO CaNTa, KOTOPBIH SBISETCS
creun(UIHbIM B OTHOIIEHUH nepBoro antureHa (1. €., PD-1 wnu LAG-3), u no meHblieit mepe
OHOTrO (PYHKIIMOHAJIBHOTO aHTUI'€HCBS3BIBAIOIIETO CaiiTa, KOTOPBIH SBISAETCS CHEU(PUUHBIM B
OTHOIIEeHUU BTOporo aHrureHa (T.e., PD-1 umu LAG-3, B 3aBUCHUMOCTH OT HIEHTUYHOCTHU
NepBOrO AHTHUIEHA).

[00282] CornacHO KOHKPETHOMY BapHaHTy peaJu3alMyd HACTOSIIEro H300peTeHHs
oucnernuduueckas cps3piBaroiiast moyekyna PD-1xLAG-3 cornacHo HacTosieMy u300peTeHHIO
npezacrasysier coboit Oucnenuduueckoe aHTUTENO, KOTOPOEe MPEINOYTHTENBHO COIAEPXKHUT B,
TPHU, YETHIPE WU IATh NMOJUNENTUAHBIX LiEeNeH, ONUCAHHbIX B HACTOsIIEM AOKyMeHTe. B npyrom
KOHKPETHOM BapHaHTe peanusauuu Oucnernuduyeckas cpssbiBaromas Moyekyyna PD-1xLAG-3
COMTACHO HACTOSIIEMY HW300PETEHHIO MPEACTaBIsieT co0oi Oucnenmuduyueckoe aHTUTENO,
KOTOPOE MPEANOYTUTENBHO COACPIKHUT JIBE, TPU FJIM YEThIPE MOJUIENTUAHbIEC [IETTH, ONHCAHHBIE
B HacTosileM JOKyMeHTe (cMm., Hampumep, WO 2007/024715; WO02007/110205; WO
2009/080251; WO 2009/080254; WO 2009/089004; WO 2011/069104; WO 2011/117329; WO
2011/131746; WO 2011/133886; WO 2011/143545; WO 2012/023053; WO 2013/060867, Bce
U3 KOTOPBIX MOJHOCTBIO BKIIFOYEHBI B HACTOSIIIYIO 3a5IBKY ITOCPEICTBOM CCBHUIKH).

A AnTutena k LAG-3 yesioBeka

[00283] [TpuMepHBIE aHTUTENA, KOTOpPbIE SIBISIIOTCA UMMyHocnenupuanbivu it LAG-3
YeJIOBEKA, MPUBENEHbI HIDKE. J[OTONHNUTENbHBIE JKeNaTeIbHbIE aHTHTENAa MOTYT OBITh MOJTyYeHbI
NyTeM BBIAENEHUs] THMOPUAOM, CEKPETHPYIOIIUX AHTUTENA, BBIABICHHBIX C HCIOJIb30BAHUEM
LAG-3 nnmu ero nentugHOro ()parMeHTa, Wi MyTeM CKpUHUHra OMONMOTEK PeKOMOMHAHTHBIX
aHTUTEN Ui onpeneneHus cessbiBanus ¢ LAG-3 wmm ero mentunabiM (parmenTom. LAG-3
YeNoBeKa (BKJIOUAs CHTHAJIBHYKO IOCIENOBATENbHOCTh, COCTOALIY0 U3 28 OCTAaTKOB
AMHHOKHCIIOT (BBIETICHA MMOMYEPKUBAHUEM), W 3peJblii Oenok, coctosmmid n3 497 OCTaTKOB
AMHHOKHCJIOT) COIEPKUT aMHUHOKHCJIOTHYIO MOCJIENOBaTENbHOCTb, NpuBeaeHHy0 Hipke (SEQ

ID NO: 38):
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MWEAQFLGLL

FLOPLWVAPV

KPLOPGAEVP

ODLSLLRRAG
VLSVGPGGLR
VHLRDRALSC
HWERNRGOGR
VSIMYNLTVL
PGGGPDLLVT
ITVTPKSFEGS
QEAQLLSQPW
LLFLILGVLS
ELEQEPEPEP

VTWQHQOPDSG
SGRLPLOPRV
RLRLRLGQAS
VPVRESPHHH
GLEPPTPLTV
GDNGDFTLRL
PGSLGKLLCE
QCOLYQGERL
LLLLVTGAFG
EPEPEPEPEP

PPAAAPGHPL
QLDERGROQRG
MTASPPGSLR
LAESFLFLPQ
YAGAGSRVGL
EDVSQAQAGT
VTPVSGQERF
LGAAVYFTEL
FHLWRRQWRP
EPEQL

VVWAQEGAPA
APGPHPAAPS
DFSLWLRPAR
ASDWVILNCS
VSPMDSGPWG
PCRLPAGVGT
YTCHIHLOQEQ
VWSSLDTPSQ
SSPGAQRSGR
RREFSALEQGI

QLPCSPTIPL
SWGPRPRRYT
RADAGEYRAA
FSRPDRPASY
CILTYRDGEN
RSFLTAKWTP
QLNATVTLAT
RSFSGPWLEA
APGALPAGHL
HPPOAQSKIE

1 MounoxkonaabHoe anTuresio K LAG-3 A

[00284] Antureno k LAG-3 4yenoeka, BMS-986016 (25F7, Medarex/BMS),
obo3HaueHHoe B HactosimeM nokyMeHTte «MAT xk LAG-3 A», u ero BapuaHTsl ObLIH ONHCAHBI
(cm., Hampumep, WO 2014/008218). AMMHOKHCIIOTHAsI MOCIENOBATEIbHOCT BapHAOEIbHOIO
nomeHna Tsokenod nenu MAT k LAG-3 A conep>XUT aMHUHOKHCIIOTHYIO IOCJIEOBATEIbHOCTb,
npuseneHHyro Hioke (SEQ ID NO: 39) (CDR BeineneHs! mogquepKHBaHHIEM):

OVOQLOOWGAG LLKPSETLSL TCAVYGGSES DYYWNWIRQP PGKGLEWIGE

INHNGNTNSN PSLKSRVTLS LDTSKNQFSL KLRSVTAADT AVYYCAFGYS

DYEYNWFDPW GQGTLVTVSS
[00285] AMHHOKHUCJIOTHAsI TOCJIEOBATEIbHOCTh BapHabeNIbHOTO JOMEHA JIETKOW IeMH
MAT x LAG-3 A comep:KuT aMHHOKHCIIOTHYIO TIOCIIENOBATEIBHOCTD, MpuBeAeHHYI0 Huke (SEQ
ID NO: 40) (CDR BbiaeneHbl IOAYEPKHBAHUEM):

EIVLTQSPAT LSLSPGERAT LSCRASQSIS SYLAWYQOKP GQAPRLLIYD

ASNRATGIPA RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ RSNWPLTEGQ
GTNLEIK
[00286] HenaBro Obutn maeHTH(PHUUMPOBAHBI JOMOJHHUTEIbHBIE MBIIIUHBIE AHTUTENA K
LAG-3 denoBeka, o0nagaromye YHUKAIbHBIMA XapaKTEPUCTHKAMH CBSI3bIBAHUS (CM. 3asBKY Ha
nateHT CIIIA Ne62/172277). IlpeanoutuTenbHble Oucnenuuyecksle CBSI3bIBAIOIINE MOJIEKYJIbI
PD-1xLAG-3 coaepkar

dparmenTer antutesa K LAG-3, MAT k LAG-3 1 it MAT x LAG-3 6, KOTOpbI€ CBS3BIBAIOTCS

COIJIACHO  HACTOSIIEMYy H300pETeHUIo SMUTOMNCBS3bIBAIOIINE
C HOBBIM 3MUTONOM M He KOHKYpupyroT ¢ BMS-986016 3a cBsaseiBanne ¢ LAG-3. OcobenHo
NPEANOYTUTENbHBIMU SIBJISTFOTCST OHcrienuduueckpie cBsi3biBaromue Moiekynsl PD-1xLAG-3
COTJIACHO HACTOSIIEMY HM300pPETEHHIO, KOTOPBIE COAEp’KaT T'YMaHM3HPOBaHHbIE AoMeHbl VH

w/wimn VL MAT x LAG-3 1 wyiu MAT k LAG-3 6.
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2 MAT k LAG-3 1
[00287] AMUHOKUCJIOTHAsT mocyenoBarenbHOCTh nomeHa VH MAT k LAG-3 1 (SEQ ID
NO: 41) npencrasnena Huxe (octrarku CDRy BeIIeNIeHbI MOTYEPKUBAHUEM).
QIQLVQSGPE LKKPGETVKI SCKASGYTEFR NYGMNWVKQA PGKVLKWMGW
INTYTGESTY ADDFEGRFAF SLGTSASTAY LQINILKNED TATYFCARES

LYDYYSMDYW GQGTSVTIVSS

CDRul MAT x LAG-3 1 (SEQ ID NO: 42): RNYGMN
CDRu2 MAT x LAG-3 1 (SEQ ID NO43): WINTYTGESTYADDFEG
CDRu3 MAT k LAG-3 1 (SEQID NO: 44):  ESLYDYYSMDY
[00288] AMuHOKHUCIIOTHas nocnenosarenbHocTh foMeHa VL MAT x LAG-3 1 (SEQ ID

NO: 45) npencrasnena Huxe (octatku CDRL BigeneHbl NoguepKUBaHUEM):

DVVVTQTPLT LSVTIGOPAS ISCKSSQSLL HSDGKTYLNW LLORPGOSPE

RLIYLVSELD SGVPDRFTGS GSGTDFTLKI SRVEAEDLGV YYCWQGTHEP
YTFGGGTKLE IK

CDRLI 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
[00289] JlBa nmpumepHbIX rymaHusupoBaHHbiXx gomeHa VH MAT x LAG-31,
obo3HaueHHbIXx B HactosimeM nokymeHte «VH1 MAT k 4LAG-3 1» u «MAT x uLAG-3 1
VH2», u yersipe npumepHbIXx rymanusuposanHbix qoMeHa VL MAT k LAG-3 1 «VL1 MAT «
4yLAG-3 1», «VL2 MAT x uLAG-3 1», «VL3 MAT k uLAG-3 1» u «VL4 MAT k uLAG-3 1»,
npuBeneHbl HIke. JIoOoH M3 ryMaHU3UPOBAaHHBIX JOMEHOB VL MOXET OBITh CapeH ¢ JIFObIM
U3 TYMaHU3UPOBAHHBIX JOMEHOB VH, uroObr momyunts LAG-3-CBA3BIBAIOLIMI JTOMEH.
CooTBercTBeHHO, M000E AaHTHUTENO, COAepKallee ONWH M3 T'YMAHU3HPOBAHHBIX JOMEHOB VL,
CHIAPEHHBIN C T'YMaHU3UPOBaHHBIM oMeHOM VH, B oOmem HasbiBaeTcst «KMAT k uLAG-3 1», u
KOHKpPETHbIE KOMOMHAIIMK TYMAaHU3UPOBAHHBIX OMeHOB VH/VL ynmoMHHAIOTCS MOCPENCTBOM
CCBUIKM Ha onpeneneHHble nomMeHsl VH/VL, Hampumep, TI'yMaHH3MPOBAHHOE aHTHTEJIO,
conepxkamee VH1I MAT k uLAG-3 1 u VL2 MAT k uLAG-3 1, B vactHOCTH Ha3biBaeTcst «MAT
K 4LAG-3 1 (1.2)».
[00290] AMUHOKHUCIIOTHAsT TTociaenoBarenbHocTh nomena VH u3z VH1 MAT x aLAG-3 1
(SEQ ID NO: 49) npencranena Hmwke (ocratku CDRy BbIieeHbI TOTYEPKUBAHUEM):

QVOLVQSGAE VKKPGASVKV SCKASGYTET NYGMNWVRQA PGQGLEWMGW

INTYTGESTY ADDFEGREVE SMDTSASTAY LQISSLKAED TAVYYCARES

LYDYYSMDYW GQOGTTVTVSS

119



[00291] AMUHOKHUCIIOTHAs T1ociaenoBarenbHocTh nomena VH u3z VH2 MAT x 1aLAG-3 1

(SEQ ID NO: 50) npencrasnena amke (ocratku CDRy BbIieeHbI TOTYEPKUBAHUEM):
QVOLVOSGAE VKKPGASVKV SCKASGYTET NYGMNWVRQA PGQGLEWMGW
INTYTGESTY ADDFEGREVE SMDTSASTAY LOQISSLKAED TAVYFCARES

LYDYYSMDYW GQGTTVTVSS
[00292] AMMHOKHUCIIOTHAsT mociienoBaTeabHOcTh goMeHa VL u3 VL1 MAT k uLAG-3 1

(SEQ ID NO: 51) npencrasnena Huxke (octatku CDRL BbIieeHbI TOTYEPKUBAHUEM):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLOKPGOSPE

RLIYLVSELD SGVPDRFSGS GSGTDEFTLKI SRVEAEDVGV YYCWQGTHEP
YTFGGGTKVE IK
[00293] AMMHOKHCJIOTHas nocienoBaTeabHOCTh qoMeHa VL u3 VL2 MAT k uLAG-3 1
(SEQ ID NO: 52) npencrasnena Huxke (ocratku CDRL BbIieneHbI TOTYEPKUBAHUEM):

DIVMTOTPLS LSVTPGOPAS ISCKSSQSLL HSDGKTYLNW LLORPGOSPE

RLIYLVSELD SGVPDRFSGS GSGTDEFTLKI SRVEAEDVGV YYCWQGTHFP
YTFGGGTKVE IK
[00294] AMUHOKHUCJIOTHAs nocienosarenbHocTh noMeHa VL u3 VL3 MAT x uLAG-3 1
(SEQ ID NO: 53) npencrasiena Huwke (ocratku CDRL BbIieIeHbI MOTYEPKUBAHUEM):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLQOKPGQPPE

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFEP
YTFGGGTKVE IK
[00295] AMHHOKHUCJIIOTHAsT ITociienoBaTenbHocTh noMeHa VL u3 VL4 MAT k uLAG-3 1

(SEQ ID NO: 54) npencrasnena Huwke (ocratku CDRL BbIieIeHbI TOTYEPKUBAHUEM):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLOKPGQPPE

RLIYLVSELD SGVPDRFSGS GSGTDEFTLKI SRVEAEDVGV YYCWQGTHFEP
YTFGGGTKVE IK
[00296] CDRL1 nomena VL u3z VL4 MAT k uLAG-3 1 comepxut 3aMeHy TJULAHA
OCTaTKOM ajaHuHa U COZIEPKUT AMUHOKHCJIOTHYIO MOCJIEI0BATENBHOCTD!
KSSQSLLHSDAKTYLN (SEQ ID NO: 55), 3aMeHEeHHbIH aJaHUH BbIIEJEH MOT4EePKUBAHHEM.
CornacHo HacTosIeMy M300PETEHUIO MPENyCMOTPEHO, YTO aHAJOTHYHAS 3aMeHa MOXET OBITh
BKJIFOUEHA B JIF000M n3 onucanHbix Bhime qoMeHoB CDRrL1 MAT k LAG-3 1.
3 MAT k LAG-3 6
[00297] AMUHOKUCJIOTHAs mocyenoBarenbHOCTh nomeHa VH MAT k LAG-3 6 (SEQ ID
NO: 56) npencrasnena Huxe (octarku CDRy BeimeneHsl NOAUEpPKUBAHUEM):
EVLLOQSGPE LVKPGASVKI PCKASGYTFT DYNMDWVKQOS HGESLEWIGD
INPDNGVTIY NQKFEGKATL TVDKSSSTAY MELRSLTSED TAVYYCAREA
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DYFYFDYWGQ GTTLTVSS

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

NO: 60) npencrasnena Huxe (octatku CDRL BeigeneHs NOguepKUBAHUEM):

DIVMTQSHRE MSTSVGDRVS ITCKASQDVS SVVAWYQQKP GQSPKLLIFS

ASYRYTGVPD RETGSGSGTD FTEFTISSVOA ADLAVYYCQQ HYSTPWTEGG
GTKLEIK

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

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

CDRL3 MAT x LAG-3 6 (SEQ ID NO: 63): HYSTPWT
[00299] JlBa mnpumepHbIX rymMaHusupoBaHHbIXx JomeHa VH MAT k LAG-36,
o0o3HaueHHbIX B HacTosimeM JokyMeHnTe kak « VH1 MAT k uLAG-3 6» u « VH2 MAT k uLAG-
3 6», u nBa mpuUMepHbIX rymanu3upoBaHHbIX nomMeHa VL MAT x LAG-3 6, o0o3HaueHHBIX
«VL1 MAT x uLAG-3 1» u «VL2 MAT k 4lLAG-3 1», npusenenbl Huxe. JloOoi wus3
I'YMaHU3HPOBAHHBIX JOMEHOB VL Moxer ObITh CHapeH ¢ JI0ObIM M3 T'YMaHH3HUPOBAHHBIX
nomeHoB VH, utoObl monyuuth LAG-3-cBsi3biBaromimii goMeH. COOTBETCTBEHHO, JH00O€
AHTUTEJIO, Ccoleprkallee OAWMH M3 T'YMAaHU3UPOBAHHBIX JOMEHOB VL, choapeHHblii ¢
I'yMaHU3HPOBaHHBIM goMeHoM VH, B oOmem HasbiBaeTcst «MAT k 4LAG-3 6», U KOHKpETHbIE
KOMOWHAIIMM TYMaHU3HPOBAHHBIX NOMEeHOB VH/VL ymoOMUHAIOTCS MOCPENCTBOM CCBUIKH Ha
onpeneneHHbie noMenbl VH/VL, Hanpumep, ryMaHU3MPOBAHHOE aHTUTENO, comepxkamee VHI
MAT k uLAG-3 6 u VL2 MAT k 4uLAG-3 6, B yactHocTH Ha3zbiBaeTcss «KMAT k 4LAG-3 6
(1.2)».
[00300] AMUHOKHUCIIOTHAsT ntocienoBarenbHocTh nomena VH uz VH1 MAT x uLAG-3 6
(SEQ ID NO: 294) npencrasnena Huwke (ocratku CDRy BbIIENEHBI TOAYEPKUBAHUEM ):

QVOLVQSGAE VKKPGASVKV SCKASGYTET DYNMDWVRQA PGQGLEWMGD

INPDNGVTIY NQKFEGRVTM TTDTSTSTAY MELRSLRSDD TAVYYCAREA

DYFYFDYWGQ GTTLTVSS
[00301] AMMHOKHUCJIOTHas nocienoatenbHOCTh JoMeHa VH 3 VH2 MAT x uLAG-3 6
(SEQ ID NO: 295) npencrasnena Huxke (octratku CDRH BbIIENeHBI MOAYEPKHUBAHUEM):
EVOLVESGGG LVKPGGSLRL SCAASGFTFS DYNMDWVROA PGKGLEWVSD
INPDNGVTIY NQKFEGRETI SRDNAKNSLY LOMNSLRAED TAVYYCAREA

DYFYFDYWGQ GTTLTVSS
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[00302] AMMHOKHUCIOTHAS nociienoBareabHocTh goMeHa VL 3 VL1 MAT k 1LAG-3 6
(SEQ ID NO: 296) npencrasnena Hike (ocratku CDRL BbIIeneHbl MOAYEPKIBAHUEM ):

DIOMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS

ASYRYTGVPS REFSGSGSGTD FTLTISSLQOP EDFATYYCQQ HYSTPWTFGG GTKLEIK
[00303] AMHWHOKHCJIOTHAsT mocienoBatenbHOCTh AomMeHa VL uz VL2 MAT k uLAG-3 6

(SEQ ID NO: 297) npencrasnena Hiwke (ocratku CDRL BbIIeneHbl MOAYEPKUBAHUEM):

DIVMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS

ASYRYTGVPD RESGSGSGTD FTEFTISSLOP EDIAVYYCQQ HYSTPWTEFGG GTKLEIK
[00304] CDRLI1 nomena VL u3z VL1 u VL2 MAT x uLAG-3 6 coaep:xut 3aMeHy JIU31HA
OCTaTKOM AaMHUHOKMCJIOTBl apruHUHA, U COMEPKUT AMHUHOKHCIOTHYIO IIOCJIEAOBATENbHOCTD!
RASQDVSSVVA (SEQ ID NO: 298), 3amMeHEHHbI apruHUH BbIAENEH MOAYEPKHBAHUEM.
CornacHo HacTosimeMy M300pETEeHHIO MPEAYCMOTPEHO, YTO aHAJOTWYHAs 3aMEHa MOXET ObITh
BKytoueHa B 1000 u3 momeHoB CDRr1 MAT k LAG-3 6, OnucaHHBIX BBILIE.

B IIpumepHbie 4YeThIpexuenovyeyHble AuaTena, cogep:xkamue obaacts Fec, nmerommue
E/K-cnimpansb

[00305] Bbuti mosy4eHbl 4YeTblpe NMPUMEPHBIX OUCTICU(DUYECKBIX HYeThIPEXLENOYeYHbIX
nuarena, conmepxkamux obmacte Fc, PD-1xLAG-3, umermux JOMEHbI, CIOCOOCTBYIOIINE
oOpasoBanuio rerepoaumepa, ¢ E/K-cmpansmu (o6o3HaueHHbie «DART A», «DART By,
«DART C» u «DART I»). CtpykTypa yKa3aHHbIX quatel, copgepxkaumx obmacts Fc, moppobHO
omnucaHa Hwxke. Yka3zaHHble TUnuuHble auarena PD-1xLAG-3 sBnstoTCS WITIOCTPAaTUBHBIMHU U
HUKOUM 00pa3oM He OTPaHHYUBAIOT OObEM HACTOSLIETO U300PETeHHUS.

1 DART A

[00306] DART A npencrasnsier coboii Oucnennduyueckoe 4eThIpexenoueyHOe TUATENO,
comepskamiee obnacte Fc, comepskainee nBa caifTa CBS3bIBAHUS, CHEU(PUYHBIX B OTHOIIEHUU
PD-1, nBa caiita cBs3biBaHusl, crierduunbx B otHomeHun LAG-3, Bapuant odnactu Fc IgG4,
MOAU(PUIMPOBAHHBINA TaK, YTOOBI YBEJIMYUTD MEPUOJ MOJYBBIBEIEHHS, U LIUCTEHHCOIEPIKAIINE
JIOMeHBI, criocodcTByromue obpasoannio rerepoaumepa, ¢ E/K-cnmpansto. Ilepsas u Tperbs
nonunentuanasie nenu DART A copepskart, B HanpasineHun ot N-koHIa k C-koHuy: N-koHel,
noMeH VL MOHOKIJIOHaJBHOTrO aHTHTeNa, crocoOHoro ces3bBathess ¢ LAG-3 (VLriags VL4
MAT x uLAG-31) (SEQ ID NO: 54); npoMexyTO4YHbIH JHHKEepHBIA mnentun (MuHKep 1:
GGGSGGGG (SEQ ID NO: 14)); nmomen VH MOHOKJIOHAJBHOTO AaHTHUTENA, CIIOCOOHOTO
cs3biBatbest ¢ PD-1 (VHpp.r VHI MAT x uPD-1 7) (SEQ ID NO: 147); unctenHconepskamui
NPOMEXKYTOUHBIH JIMHKEpHbIM mentun (mmHKep 2 GGCGGG (SEQ ID NO: 19));
LIUCTENHCOAEPIKALINA JOMEH, CIOCOOCTBYIOIIMH oOpazoBanuio rerepogumepa (E-crmpans)

(EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)); craOuan3supoBaHHYIO
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mapaupHyto obnacte IgG4 (SEQ ID NO: 13); Bapuant nomena CH2-CH3 IgG4, conepxamuii
3amenbl M252Y/S254T/T256E u numennbnii C-konuesoro ocratka (SEQ ID NO: 259); u C-

KOHEI.

[00307]

neneii DART A mpencrasisier co0oii BapuaHT MOC/eAOBaTebHOCTH, puseneHHoi B SEQ ID

NO: 267:
DIVMTQTPLS
RLIYLVSELD
YTFGGGTKVE
SYWMNWVRQA
MELSSLRSED
EKEVAALEKE
KPKDTLX2TX3R
FNSTYRVVSV
POVYTLPPSQ
PVLDSDGSFF

LSVTPGQPAS
SGVPDRESGS
IKGGGSGGGG
PGOGLEWIGV
TAVYYCAREH
VAALEKEVAA
X4PEVTCVVVD
LTVLHQDWLN
EEMTKNQVSL
LYSRLTVDKS

ISCKSSQSLL
GSGTDFTLKI
QVOLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
LEKESKYGPP
VSQEDPEVQF
GKEYKCKVSN
TCLVKGEYPS
RWOEGNVESC

AMWHOKHCIOTHAS nocCJaeaoBaTCJIbHOCTDb HepBOﬁ u TpeTbeﬁ IIOJIUIICTITUAHBIX

HSDX:KTYLNW LLOKPGQPPE

SRVEAEDVGV YYCWQGTHEP

VKKPGASVKV SCKASGYSET

DOKFKDRVTI
QGTLVTVSSG
CPPCPAPEFL
NWYVDGVEVH
KGLPSSIEKT
DIAVEWESNG
SVMHEALHNH

TVDKSTSTAY
GCGGGEVAAC
GGPSVFLEFPP
NAKTKPREEQ
ISKAKGQPRE
QPENNYKTTP
YTOKSLSLSL

G
B KoTopoi X1, X2, X3 u X4 BbIOpaHbI HE3AaBUCHMO, U B KOTOpPOH X MpencTaBisieT co0oi A wiu
G; Xy mpenacrapnsier cobort Y mwnu M; X3 npencrasisier codoit T umu S; u X4 npencrapisieT
coboit E nm T.
[00308]

ueneii DART A npencraBisitoT coOOM MOCienoBaTeIbHOCTD, npeactabieHHyo B SEQ ID NO:

AMUHOKHCJIOTHBIE moCJaea0BaTCJIbHOCTHU l'[epBOﬁ 151 TpeTbeﬁ IIOJIMIICTIITUAHBIX

267, B xotopoii X npencrasisier coboi A; Xz npeacrasiser codoit Y; X3 npencrasiser coboi
T; u X4 npencrasinsier codoii E.

[00309]
or N-xonua k C-xoHuy: N-konen, nomMeH VL MOHOKJIOHAJBHOTO AaHTUTENA, CIOCOOHOTO

ces3biBatbesl ¢ PD-1 (VLpp.y VL2 MAT k 4PD-17) (SEQ ID NO: 153); npoMexyTO4YHbIH

Bropas u uerBeptas nonunentunasele nenu DART A copepar B HampasieHUU

TuHKepHBIH nentun (muHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJIBHOTO
antuTena, cocodHoro ces3biBathes ¢ LAG-3 (VHrags VHI MAT k uLAG-3 1) (SEQ ID NO:
49); nucTenHCOAePIKAIMI MPOMEKYTOUHBINA JIMHKEPHBIA nentua (JuHKep 2: GGCGGG (SEQ ID
NO: 15)); uucrenHconepskamuii JOMeH, CrMocoOCTByromui oOpasoBanuto rereponumepa (K-
crpais) (KVAACKE -KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24); u C-koHer.

[00310] AMMHOKHCJIOTHAsI TIOCJIEIOBATENIbHOCTh BTOPOM M YETBEPTOM MOJUMENTHUIHBIX

ueneiit DART A mpencraensier coboli mociaenoBaTeibHOCTh, puseneHHyo Hinke (SEQ ID NO:

268):
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EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQKPGQPPKL
LIHAASNQGS GVPSRFESGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY
TFGGGTKVEI KGGGSGGGGQ VQLVQSGAEV KKPGASVKVS CKASGYTETN
YGMNWVRQAP GOGLEWMGWI NTYTGESTYA DDFEGREVES MDTSASTAYL
QISSLKAEDT AVYYCARESL YDYYSMDYWG QGTTVTIVSSG GCGGGKVAAC
KEKVAALKEK VAALKEKVAA LKE
2 DART B
[00311] DART B upentnuno DART A, 3a ucCkiro4eHHEM TOrO, 4YTO NepBas U TPEThbs
noyunentuaseie nenu DART B conepskar nomen VL u3 VL3 MAT x uLAG-3 1 (SEQ ID NO:
53), xotopslit conepkut 3ameny aMMHOKHCIOTH B CDRL1. CoOTBETCTBEHHO, NepBasi U TPEThs
nonunentuanasie nenu DART B conpep:xar B HampasieHuu ot N-koHna k C-koHuy: N-koHer,
noMeH VL MOHOKJIOHaJbHOrO aHTuTena, crnocodHoro cessbBaThest ¢ LAG-3 (VLracs VL3
MAT x uLAG-31) (SEQ ID NO: 53); npoMexyTo4Hblli JUHKepHBIH mnentuy (nuHkep 1:
GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJIBbHOTO aHTHTENA, CIIOCOOHOTO
cesa3biBaTbesi ¢ PD-1 (VHpp.t VHI MAT « 4PD-17) (SEQ ID NO: 147); npomexyTO4YHbIH
JuHKepHBIH nentua (nmuHKep 2: GGCGGG (SEQ ID NO: 195)); nmcrenmHCOAepskaluil TOMeH,
ciocobcTByromuii  obpasoBanuto  rerepogumepa  (E-crmpans) (EVAACEK-EVAALEK-
EVAALEK-EVAALEK (SEQ ID NO: 23)); ctaOunu3upoBaHHYIO LIapHUPHYK oOnacte IgG4
(SEQ ID NO: 13);

2

M252Y/S254T/T256E u numiennsbiii C-konueBoro ocratka (SEQ ID NO: 259); u C-koner.

Bapuant gaomeHa CH2-CH3 IgG4, conepxammii  3aMeHbl

[00312] AMMHOKHCJIOTHAsI TIOCJIEAOBATEIbHOCTh TEPBOM W TPETbEW TMOJUIMENTUIHBIX
ueneiit DART B npencrasnsier codoit nmocienoBatebHOCTb, puBeaeHHyo B SEQ ID NO: 267, B
KoTOpoii X1 mpexacrasisieT codoit G; X, npencrasisier codoit Y; X3 mpencrasisier codoit T; u X4
npencrasisier codoii E.

[00313] AMMHOKHCJIOTHAsI TIOCJIEIOBATENIbHOCTh BTOPOM W YETBEPTOM TMOJUMENTHUIHBIX
ueneiit DART B npencrasisier coboii mocnenoBarebHOCTh, puseneHHyo B SEQ ID NO: 268.

3 DART C

[00314] DART C unentnuno DART B, 3a uckimoueHueM TOro, 4to nepsas U TPEThbs
noymnentunnasie nenn DART B conepskat nomen CH2-CH3 IgG4 nuxoro tuna, gumnensbiin C-
koHuesoro ocratka (SEQ ID NO: 4). CooTBETCTBEHHO, MepBasi M TPEThsI MOJIHUIIENITHIHBIC LIETTH
DART C copmepxar B HampasieHuu oOT N-koHma k C-koHny: N-konen, nomeH VL
MOHOKJIOHAJIbHOTO aHTHTENa, criocoOHoro cBsa3bBathest ¢ LAG-3 (VLiags VL3 MAT x uLAG-
3 1) (SEQ ID NO: 53); npoMexxyTo4uHbIH JTUHKePHBIA nentua (muHKep 1: GGGSGGGG (SEQ ID
NO: 14)); nomer VH MOHOKJIOHAJIbHOTO aHTHTENA, criocoOHoro cesi3biBaThesi ¢ PD-1 (VHpp.1

VH1 MAT x 4PD-17) (SEQ ID NO: 147), npoMexxyTO4YHbI! JTUHKEPHBIN nentun (JInHKep 2:
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GGCGGG (SEQ ID NO: 15));, uucrenHcoaepkaiuid JOMEH, CIIOCOOCTBYIOIIHI OOpa30BaHUIO
rereponumepa (E-cnmpans) (EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23));
crabunmusupoBannyr mapHupHyo odnacte IgG4 (SEQ ID NO: 13); nomen CH2-CH3 IgG4,
mumeHHbIi C-koHueBoro ocratka (SEQ ID NO: 4); u C-xorer.
[00315] AMMHOKHUCJIOTHAsI TOCJIEAOBATENbHOCTh MEPBOM U TPEThEW MOJUIMENTUIHBIX
ueneiit DART C npencrasnsier co0oii mocienoBatenbHOCTb, puBeneHnyo B SEQ ID NO: 267, B
koTopoii X1 mpexncrasisier codoit G; X mpencrasisier coboit M; X3 mpencrasisier codboit S; u
X4 pencrasinsiet codoit T.
[00316] AMMHOKHCJIOTHAsI TOCJIEA0BATENIbHOCTh BTOPOM M YETBEPTONM MOJUIMENTUIHBIX
ueneiit DART C npencrasiisier co0oii nmocnenosarenbHOCTh, puBeneHHy0 B SEQ ID NO: 268.
4 DART I
[00317] DART I npenacrasisier coboii Oucnernuduyueckoe 4eThIpeXuenouevyHoe TuaTelo,
comep:kaiiee obnmacte Fc, comepskainee aBa caiiTa CBS3bIBAHUS, CIELU(PUUYHBIX B OTHOLICHUU
PD-1, nBa caiita cBsi3biBanHus, crieipduunbix B otHomenun LAG-3, Bapuant obnactu Fc IgG4,
MOAU(UIMPOBAHHBINA TaK, YTOOBI YBEJIUYUTH MEPUOJ MOJYBBIBEIEHHS, H LIUCTEHHCOIEPIKAIINE
IOMEHBI, criocoOCcTByrOIMe oOpazoBanuio rerepoaumepa, ¢ E/K-crmpansto. IlepBast u TpeThs
noyunentuasele nenu DART I conepxar B HanpasneHuun ot N-koHua k C-xoHuy: N-KoHel,
noMeH VL MOHOKJIOHAJbHOIO aHTHTeNa, crnocoOHoro cBsidbiBaThess ¢ LAG-3 (VLrags VLI
MAT k 4uLAG-3 6) (SEQ ID NO: 296); npoMexXyTO4YHBIH JUHKEPHbIA nenTtun (JuHKep 1:
GGGSGGGG (SEQ ID NO: 14)); momen VH MOHOKJIOHAJBHOIO AaHTUTENA, CIIOCOOHOTrO
csa3biBatbesl ¢ PD-1 (VHpp.1 VHI MAT x uPD-1 7) (SEQ ID NO: 147); uuctenHconepskamui
NPOMEXKYTOUYHBIA JIMHKEpHbI mentun (muHKep 2: GGCGGG (SEQ ID NO: 19));
UCTEHHCOAEP KAIUN JOMEH, CMOCOOCTByromuUii oOpa3oBanuio rereponumepa (E-crupann)
(EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 23)); craOuau3upoBaHHYIO
mapaupHyro obnacte IgG4 (SEQ ID NO: 13); Bapuant nomena CH2-CH3 IgG4, conepxamuit
3amenbl M252Y/S254T/T256E wu numennsiii C-konuesoro ocratka (SEQ ID NO: 259); u C-
KOHELI.
[00318] AMMHOKHUCJIOTHAsI TIOCJIEAOBATEIbHOCTh TEPBOM U TPETbEH TMOJUIMENTUIHBIX
neneiit DART I mpencrasnsier coboii mocienoBatenbHOCTh, npuBenernyo Huxke (SEQ ID NO:
290):
DIQMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS
ASYRYTGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ HYSTPWTEGG
GTKLETKGGG SGGGGQVQLV QSGAEVKKPG ASVKVSCKAS GYSEFTSYWMN
WVRQAPGQGL EWIGVIHPSD SETWLDQKFK DRVTITVDKS TSTAYMELSS
LRSEDTAVYY CAREHYGTSP FAYWGQGTLV TVSSGGCGGG EVAACEKEVA
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ALEKEVAALE
LYITREPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSFFLYSRL

KEVAALEKES
CVVVDVSQED
QDWLNGKEYK
NOQVSLTCLVK
TVDKSRWQEG

KYGPPCPPCP
PEVQFNWYVD
CKVSNKGLPS
GEFYPSDIAVE
NVESCSVMHE

APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQPENN
ATLHNHYTQKS

FLFPPKPKDT
PREEQEFNSTY
GQPREPQVYT
YKTTPPVLDS
LSLSLG

[00319] Bropas u uerBepras nonunentuasbie nenu DART I conepskar B HampaBieHUU OT
CrocoOHOTO

ces3biBathesi ¢ PD-1 (VLppr VL2 MAT k 4uPD-17) (SEQ ID NO: 153); npoMexyTO4YHbIH

N-konma k C-koHuy: N-konen, aoMeH VL MOHOKJIOHAJIBHOTO aHTUTENA,
TuHKepHbIN nentun (uHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
antutena, crocodHoro ces3biBatees ¢ LAG-3 (VHracs VHI MAT k uLAG-3 6) (SEQ ID NO:
294); nucrenHCcoAep KAl MPOMEXKYTOUHBIN JTHHKepHBIN nentua (muHkep 2: GGCGGG (SEQ ID
NO: 15)); uucrenHconepamuii JOMeH, CHOCOOCTBYyOLMi oOpa3oBanHuio rerepoaumepa (K-
cripaiip) (KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 24); u C-xonew.
[00320] AMMHOKHCJIOTHAsI TOCJIE€AOBATENILHOCTh BTOPOM M YETBEPTONW MOJUIMENTUIHBIX
ueneii DART I npexacrasnsier coboii mociaenoBarenbHOCTh, npuBeneHny Hiwke (SEQ ID NO:
291):
EIVLTQSPAT LSLSPGERAT
GVPSRFSGSG
KGGGSGGGGQ

GOQGLEWMGDI

LSCRASESVD NYGMSEFMNWE
SGTDFTLTIS SLEPEDFAVY

QOKPGOPPKL
LIHAASNOQGS FCOQSKEVPY

TFGGGTKVET VOLVQSGAEV KKPGASVKVS CKASGYTETD

YNMDWVRQAP NPDNGVTIYN QKFEGRVTMT TDTSTSTAYM

ELRSLRSDDT AVYYCAREAD YEYFDYWGQG TTLTVSSGGC GGGKVAACKE

KVAALKEKVA ALKEKVAALK E
C IIpumepHbie yeThIpexuenoveyHble AHATENA, codep:kamue objacTtb Fec, numermue
aomennl CL/CH1

[00321] Bbbu mosy4eHbl YeThIpe MPUMEPHBIX OUCTEH(PUIECKBIX YEThIPEXIIETTOUEUHBIX

nuarena, comepxkamux obmacte Fc, PD-1xLAG-3, copmepxkamux nomenst CL/CHI, wu
obosznauensl «KDART Dy», «kDART E», «kDART J» u «kDART 1». CTpykTypa yKa3aHHBIX AUATEI,
comepxkaumx obnacte Fc, mogpoOHO ommcaHa Huke. YKa3aHHbIE NpUMepHble nuarena PD-
IXLAG-3 ABISIOTCS WJUTIOCTPATUBHBIMH M HHUKOUM 00pa3oM HE OrpaHHYMBAT O0bEM
HACTOSIIIETO U300PETEHHUSI.

1 DART D

[00322] DART D npencrasnsier coboii ducnenndrueckoe 4eThIpexenoueyHoe TUATENO,
comepskamiee obnacte Fc, comepskamiee nBa caiiTa CBS3bIBAHUS, CHEIU(PUYHBIX B OTHOIICHUU
PD-1, nBa calita cBsi3biBaHus, cienupuyaHbix B oTHOmeHnn LAG-3, nomenst CL/CH1 u BapuanT

obmactn Fc IgG4, mMomupuuupoBaHHBIA Tak, YTOOBI YBEIWYUTH IMEPHOA TIOJYBBIBEICHMUS.
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IlepBas u tperps nonunentuansie nenu DART D conepxar B HampasieHuu or N-koHua k C-
KOHIy: N-KOHell, ToMeH VL MOHOKJIOHaJbHOTO aHTUTENA, CIIOCOOHOro CBsi3bIBaTHCS ¢ PD-1
(VLppa1 VL2 MAT x uPD-17) (SEQ ID NO: 153); npoMeXKyTOYHBIH JIMHKEPHBIN MENTHI
(muakep 1: GGGSGGGG (SEQ ID NO:
cnocobnoro cessbBatecst ¢ LAG-3 (VHracs VH1 MAT x 1uLAG-3 1) (SEQ ID NO: 49);

14)); nmomen VH MOHOKJIOHAJIBbHOTO AaHTHUTENA,

NPOMEXKYTOUHBINA JMHKepHBIH nentun (uHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CHI
IgG4 (SEQ ID NO: 254); crabunusupoBanHyto mapHupHyto obmacts IgG4 (SEQ ID NO: 13);
BapuaHT nomena CH2-CH3 IgG4, conepxamuii 3amerst M252Y/S254T/T256E u nummennsiii C-
koHueBoro octatka (SEQ ID NO: 259); u C-xonew.

[00323] AMMHOKHCJIOTHAsI TOCJEAOBATENbHOCTh MEPBOM U TPETheW MOJUMENTUIHBIX

ueneit DART D npencrasnsier coboli mocienoBaTebHOCTh, pusenenHyo Hike (SEQ ID NO:

269):

[00324]

EIVLTQSPAT
LTHAASNQGS
TFGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
PSVEFPLAPCS
VLOSSGLYSL
CPPCPAPEFL
NWYVDGVEVH
KGLPSSIEKT
DIAVEWESNG
SVMHEALHNH

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

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

NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGRFEVES
QGTTVTVSSL
PVTVSWNSGA
DHKPSNTKVD
EPEVTCVVVD
LTVLHQDWLN
EEMTKNQVSL
LYSRLTVDKS

QOKPGOPPKL
FCOOSKEVPY
CKASGYTFTN
MDTSASTAYL
GGGSGASTKG
LTSGVHTFPA
KRVESKYGPP
VSQEDPEVQF
GKEYKCKVSN
TCLVKGFEYPS
RWOEGNVESC

Bropas u uerBeptas nonunentuaseie nenu DART D copepxar B HampasieHUu

or N-xoHua k C-xoHuy: N-koHew;, noMeH VL MOHOKJIOHAJIBHOTO AaHTUTENA, CIIOCOOHOTO
cs3biBaTbesl ¢ LAG-3 (VLrags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); npoMexxyTOYHBIH
TuHKepHbIH nentun (uHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
anTuTena, cnocodbnoro cesasbiBatecst ¢ PD-1 (VHpp. VH1 MAT k uPD-1 7) (SEQ ID NO: 147);
NPOMEKYTOUYHBIA JTMHKEePHBIA nentun (uHKep 2: LGGGSG (SEQ ID NO: 261)); nomen CL
kanma-uend (SEQ ID NO: 8); u C-konerr.

[00325] AMMHOKHUCJIOTHAsI TOCJIEOBATENIbHOCTh BTOPOM W YETBEPTOM MOJUIMENTUIHBIX

ueneiit DART D npencrapnsier coboli mociaenoBaTeibHOCTh, puBeneHHyro Hiske (SEQ ID NO:

270):
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2

DIVMTQTPLS
RLIYLVSELD
YTEGGGTKVE
SYWMNWVROQA
MELSSLRSED
PSVEIFPPSD
VIEQDSKDST
DARTE

LSVTPGQPAS
SGVPDRESGS
IKGGGSGGGGE
PGOGLEWIGV
TAVYYCAREH
EQLKSGTASV
YSLSSTLTLS

ISCKSSOSLL
GSGTDFTLKI
QVOLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
VCLLNNFEYPR
KADYEKHKVY

HSDAKTYLNW
SRVEAEDVGV
VKKPGASVKV
DOKFKDRVTI
OGTLVTVSSL
EAKVOWKVDN
ACEVTHOGLS

LLOKPGOPPE
YYCWQGTHEP
SCKASGYSET
TVDKSTSTAY
GGGSGRTVAA
ALQSGNSQES

SPVTKSEFNRG EC

[00326] DART E npexacrasnsier coboii apyroe Oucrnenuduueckoe 4eTbIpeXernoueqHOe
auarteno, coziepkaiiee obnacte Fc, comepikainee nBa caliTa CBS3bIBAHMS, CIELU(PHUUYHBIX B
otHomenun PD-1, nBa caiita cBsspiBanus, cnermduuabix B oTHOomeHuu LAG-3, moMeHsI
CL/CH1 wu Bapmant Fc IgG4, MoaupuuMpOBaHHBIA Tak, YTOOBI YBEIHYUTb MEPUOA
nonysbiBeneHus1. Caiitel cesi3piBanusgs PD-1 u LAG-3 DART E pacnonoxenbl B 0OpaTHOM
nopsiake B cpasHeHuu ¢ DART D.

[00327] Ilepsas u Tpeths nonunentuaneie nenu DART E conep:xat B HanpasyieHuu ot N-
koHIa K C-koHuy: N-koHew, foMeH VL MOHOKJIOHaJIbHOTO aHTUTEJNA, CIIOCOOHOTO CBSA3BIBATHCS
¢ LAG-3 (VLrags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); npoMeKyTOYHBIH JMHKEPHbIH
nentua (muHkep 1: GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJILHOTO aHTUTENA,
ciocobnoro ces3pBathest ¢ PD-1 (VHpp.i VH1I MAT x 4PD-17) (SEQ ID NO: 147);
NPOMEKYTOYHBIN JIMHKepHbI nentua (uHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CHI
IgG4 (SEQ ID NO: 254); crabunuzupoBannyto mapHupHyto obnacts IgG4 (SEQ ID NO: 13);
BapuaHT nomena CH2-CH3 IgG4, conepxammuii 3amenst M252Y/S254T/T256E u numennsbiii C-
koHueBoro octatka (SEQ ID NO: 259); u C-xonewn.

[00328] AMMHOKHUCJIOTHAsI TIOCJIEAOBATEIbHOCTh TEPBOH U TPETbEW TMOJUIMENTUIHBIX
ueneii DART E npencrasnsier co0oii moclienoBaTeIbHOCTD, npuBeaeHHyo Huke (SEQ ID NO:
271):

HSDAKTYLNW

DIVMTQTPLS
RLIYLVSELD
YTEGGGTKVE
SYWMNWVROQA
MELSSLRSED
PSVEFPLAPCS
VLOSSGLYSL
CPPCPAPEFL
NWYVDGVEVH

LSVTPGQPAS
SGVPDRESGS
IKGGGSGGGG
PGOGLEWIGV
TAVYYCAREH
RSTSESTAAL
SSVVIVPSSS
GGPSVELEPP
NAKTKPREEQ

ISCKSSOSLL
GSGTDFTLKI
QVOLVQSGAE
IHPSDSETWL
YGTSPFAYWG
GCLVKDYFPE
LGTKTYTCNV
KPKDTLYITR
FNSTYRVVSV

SRVEAEDVGV
VKKPGASVKV
DOKFKDRVTI
OGTLVTVSSL
PVTVSWNSGA
DHKPSNTKVD
EPEVTCVVVD
LTVLHQDWLN

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

KGLPSSIEKT ISKAKGQPRE PQVYTLPPSQ EEMTKNQVSL TCLVKGEYPS

DIAVEWESNG QPENNYKTTP PVLDSDGSEEF LYSRLTVDKS RWQEGNVESC

SYMHEALHNH YTQKSLSLSL G

Bropas u yersepras nonunentuassie nenu DART E coxepkar B HampaBieHUH

or N-xoHua k C-xoHuy: N-koHen;, nomMeH VL MOHOKJIOHAJIBHOTO aHTUTENA, CIIOCOOHOTO
ces3biBatbesi ¢ PD-1 (VLppa VL2 MAT k 4PD-17) (SEQ ID NO: 153); npoMexyTO4YHbIH
TuHKepHbIH nentun (uHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
aHtuTena, crocodHoro ces3biBathes ¢ LAG-3 (VHrags VHI MAT k uLAG-3 1) (SEQ ID NO:
49); npomeskyTOUHBIN JUHKepHBINA nentuy (muHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CL
karma-uenu (SEQ ID NO: 8); u C-koner.

[00330] AMMHOKHCJIOTHAsI TOCJIEAOBATENIbHOCTh BTOPON M YETBEPTOM MOJUIMENTUIHBIX

ueneit DART E mpencrasnsier co0oli nocienoBaTebHOCTD, npuBeneHHyo Hinke (SEQ ID NO:

272):

EIVLTQSPAT
LIHAASNQGS
TEFGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
PSVFIFPPSD

LSLSPGERAT
GVPSRFESGSG
KGGGSGGGGQ
GOGLEWMGWI
AVYYCARESL
EQLKSGTASV

LSCRASESVD
SGTDFTLTIS
VOLVQSGAEV
NTYTGESTYA
YDYYSMDYWG
VCLLNNFYPR

NYGMSEFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGRFEVES
OGTTVTVSSL
EAKVQWKVDN

QOKPGOPPKL
FCOOSKEVPY
CKASGYTFTN
MDTSASTAYL
GGGSGRTVAA
ALQSGNSQES

VTEQDSKDST SPVTKSEFNRG EC
3 DARTJ

[00331]

YSLSSTLTLS KADYEKHKVY ACEVTHQGLS
DART J npencrapnsier coboii Oucnennpudeckoe 4eThIpeXenoyeyHoe TUaTeNo,
comepskamiee obnacte Fc, comepskainee nBa caiiTa CBS3bIBAHUS, CHEU(PUYHBIX B OTHOIIEHUU
PD-1, nBa calita cBsi3biBanus, cnienupudHbix B oTHomennn LAG-3, nomenst CL/CH1 u BapuaHT
Fc 1gG4, momuduuupoBaHHbI Tak, 4TOOBl YBENUYUTH NEPUOJ NOJyBbiBeneHus. Ilepsas u
TpeTbs nonunentuansie nenu DART J conepskat B HanpaBieHuu oT N-koHua k C-koHiy: N-
KOHell, ToMeH VL MOHOKJIOHaJIBHOTO aHTHUTeNa, CrocoOHOro cBsizbiBaThCs ¢ LAG-3 (VLLags
VL1 MAT k uLAG-3 6) (SEQ ID NO: 296); npoMeKyTOUHBIN JIMHKEPHBIA nentun (Juakep 1:
GGGSGGGG (SEQ ID NO:
ces3biBatbest ¢ PD-1 (VHpp.t VHI MAT x 4uPD-17) (SEQ ID NO: 147); npoMexyTO4YHbIH

muHKepHbIH nenTuy (uHKep 2. LGGGSG (SEQ ID NO: 261)); nomen CH1 IgG4 (SEQ ID NO:

14)); nomeH VH MOHOKJIOHAJBHOIO aHTHTENA, CIIOCOOHOTO

254); crabunmusupoBaHHyo ImapHupHyK obmacte IgG4 (SEQ ID NO: 13); BapuaHT nomeHa
CH2-CH3 1IgG4, conepxammii 3ameHbl M252Y/S254T/T256E u numenssiii C-KOHLIEBOTO
ocratka (SEQ ID NO: 259); u C-xoner.
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[00332]

AMMHOKHUCJIOTHAsI TIOCJIEOBATEIbHOCTh TEPBOM U TPETbEW MOJUIMENTUIHBIX

ueneiit DART J npencrasnsier cooii mocienoBaTenbHOCTh, npuBenaeHayro Hmke (SEQ ID NO:

292):

[00333]

DIOMTOSPSS
ASYRYTGVPS
GTKLEIKGGG
WVROQAPGQGL
LRSEDTAVYY
LAPCSRSTSE
GLYSLSSVVT
APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQOPENN
ALHNHYTQKS

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

ITCRASQDVS
FTLTISSLOP
OSGAEVKKPG
SETWLDOQKFEK
FAYWGOQGTLV
DYFPEPVTVS
YTCNVDHKPS
LYITREPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSFFLYSRL

SVVAWYQQOKP
EDFATYYCQQ
ASVKVSCKAS
DRVTITVDKS
TVSSLGGGSG
WNSGALTSGV
NTKVDKRVES
CVVVDVSQED
ODWLNGKEYK
NQVSLTCLVK
TVDKSRWQEG

GKAPKLLIYS
HYSTPWTEGG
GYSEFTSYWMN
TSTAYMELSS
ASTKGPSVEP
HTFPAVLQSS
KYGPPCPPCP
PEVOEFNWYVD
CKVSNKGLPS
GEFYPSDIAVE
NVFSCSVMHE

Bropas u uersepras nomunentuansle nenu DART J conep:xat B HanpaBlIeHUH OT

N-konna k C-xoHmy: N-koHel, noMeH VL MOHOKJIOHAJBHOIO aHTHUTENA, CIIOCOOHOTrO
cesa3biBatbesi ¢ PD-1 (VLpp.y VL2 MAT k 4yPD-17) (SEQ ID NO: 153); npomexyTO4YHbIH
JuHKepHbIH nentun (muHkep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJBHOTO
antutena, cnocodHoro ces3bBathesi ¢ LAG-3 (VHrags VHI MAT k uLAG-3 6) (SEQ ID NO:
294); mpOMeKyTOYHBIN JIMHKePHBIH nenTux (iuHkep 2: LGGGSG (SEQ ID NO: 261)); nomen CL
karma-ueny (SEQ ID NO: 8); u C-koHerr.

[00334] AMMHOKHCJIOTHAsI TOCJIEAOBATEIbBHOCTh BTOPON W YETBEPTOW MOJUMENTHIHBIX
ueneii DART J npencrasnsier coboii mocienoBaTenbHOCTh, npuBenaeHnyro Huxke (SEQ ID NO:

203):

4

[00335]

EIVLTQSPAT
LIHAASNOQGS
TFGGGTKVET
YNMDWVRQAP
ELRSLRSDDT
VFIFPPSDEQ
EQDSKDSTYS
DART 1

LSLSPGERAT
GVPSRESGSG
KGGGSGGGGO
GOGLEWMGDI
AVYYCAREAD
LKSGTASVVC
LSSTLTLSKA

LSCRASESVD
SGTDFTLTIS
VOLVQOSGAEV
NPDNGVTIYN
YEYEFDYWGOG
LLNNFYPREA
DYEKHKVYAC

NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
QKFEGRVTMT
TTLTVSSLGG
KVOWKVDNAL
EVTHQGLSSP

QOKPGQOPPKL
FCOOSKEVPY
CKASGYTFETD
TDTSTSTAYM
GSGRTVAAPS
OSGNSQESVT
VTKSEFNRGEC

DART 1 mpencrasisier coboli Oucnernuduieckoe 4eTbIpexenoYedHoe TUaTeNo,

comepskamiee obnacte Fc, comepskamiee nBa caiiTa CBSI3BIBAHUS, CHEHU(PUYHBIX B OTHOIICHUU
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PD-1, nBa caiita cBsi3biBaHus, creuupuyHbix B orHOmeHnn LAG-3, momenst CL/CHI, u
BapuaHT obnactu Fc IgGl, moguduumposanHseiii 1 cHukernus ces3piBanus ¢ FeyR. Ilepsast u
Tpetbst nonunentuaseie nenu DART 1 copepxar B HanpasneHuu oT N-koHua k C-xoHuy: N-
KOHeI, JoMeH VL MOHOKJIOHAJIbHOTO aHTHTENa, CrocoOHOro cBsizbiBaThCs ¢ PD-1 (VLpp.1 VL
MAT x PD-1A) (SEQ ID NO: 65); npoMexyTO4HbIH JHUHKEepHBIH nentun (nmuHkep 1:
GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJBHOTO AaHTHUTENA, CIIOCOOHOTO
cs3biBaThbesl ¢ LAG-3 (VHrags VH1 MAT x LAG-3 A) (SEQ ID NO: 39); npoMexxyTOouHbIiH
JTuHKepHbIN nentuy (mHKep 2. LGGGSG (SEQ ID NO: 261)); nomen CH1 IgG1 (SEQ ID NO:
10); mapaupnyro obmacte IgGl (SEQ ID NO: 32); apmant nomena CH2-CH3 IgGl,
conepsxauuii 3amenbl L234A/L235A n numennbii C-konuesoro ocratka (SEQ ID NO: 5); u C-
KOHell.

[00336] AMUHOKHUCJIOTHAsT MOCJIEA0BATENbHOCT MEPBOM M TPETbEH MOJUNENTHAHBIX
ueneii DART 1 npencrasnsier co0oit mocienoBareabHOCTb, puBeaeHHyo Huke (SEQ ID NO:
284):

[00337]

EIVLTQSPAT
ASNRATGIPA
GTNLETIKGGG
WVRQAPGKGL
LRAEDTAVYY
STSGGTAALG
SVVTVPSSSL
AAGGPSVFEFLF
VHNAKTKPRE
KTISKAKGQP
NGQPENNYKT
NHYTOKSLSL

LSLSPGERAT
RESGSGSGTD
SGGGGQVQLV
EWVAVIWYDG
CATNDDYWGQ
CLVKDYFPEP
GTQTYICNVN
PPKPKDTLYTI
EQYNSTYRVV
REPQVYTLPP
TPPVLDSDGS
SPG

N-konma k C-koHuy: N-koHer;

LSCRASQSIS
FTLTISSLEP
ESGGGVVQPG
SKRYYADSVK
GTLVTVSSLG
VTVSWNSGAL
HKPSNTKVDK
TREPEVTCVV
SVLTVLHQDW
SREEMTKNQV
FFLYSKLTVD

SYLAWYQOQKP
EDFAVYYCQQ
RSLRLDCKAS
GRFTISRDNS
GGSGASTKGP
TSGVHTFPAV
RVEPKSCDKT
VDVSHEDPEV
LNGKEYKCKV
SLTCLVKGEY
KSRWQOGNVE

GOAPRLLIYD
RSNWPLTFEFGOQ
GITFSNSGMH
KNTLFLOMNS
SVFPLAPSSK
LOSSGLYSLS
HTCPPCPAPE
KFNWYVDGVE
SNKALPAPIE
PSDIAVEWES
SCSVMHEALH

Bropas u uerBepras nonunentuassie nenu DART 1 cogepikat B HanpaBieHUH OT

nmomMeH VL MOHOKJIOHaJbHOI'O aHTUTENA,

CIIOCOOHOTO

ces3biBaThesl ¢ LAG-3 (VLiags VL MAT x LAG-3 A) (SEQ ID NO: 40); npoMexyTOYHBIH
JuHKepHbIH nentun (muHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
anTurena, cnocobnoro cessbBarecs ¢ PD-1 (VHpp.: VH MAT k PD-1 A) (SEQ ID NO: 64);
NPOMEKYTOUYHBIA JMHKEePHBIA mentun (muHKep 2: LGGGSG (SEQ ID NO: 261)); nomen CL
karma-uend (SEQ ID NO: 8); u C-konerr.
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[00338] AMMHOKHCJIOTHAsI TOCJIEIOBATENIbHOCTh BTOPOM W YETBEPTOM MOJUIMENTHIHBIX
ueneiit DART 1 npencrasnsier co0oii mocienoBatenbHOCTh, puseneHHyo Hiwke (SEQ ID NO:

285):

EIVLTQSPAT
ASNRATGIPA
GTKVEIKGGG
WIRQPPGKGL
TAADTAVYYC
IFPPSDEQLK
DSKDSTYSLS

LSLSPGERAT
RESGSGSGTD
SGGGGOVQLO
EWIGEINHNG
AFGYSDYEYN
SGTASVVCLL
STLTLSKADY

LSCRASQSVS
FTLTISSLEP
OWGAGLLKPS
NTNSNPSLKS
WEDPWGQGTL
NNEYPREAKV
EKHKVYACEV

SYLAWYQQKP
EDFAVYYCQQ
ETLSLTCAVY
RVTLSLDTSK
VTVSSLGGGS
QWKVDNALQS
THOGLSSPVT

GOAPRLLIYD
SSNWPRTEGQ
GGSESDYYWN
NQEFSLKLRSV
GRTVAAPSVE
GNSQESVTEQ
KSEFNRGEC

D IIpumepHbIe nsiTHLENOYEYHBbIE JUATEA, coAepRamue o0aacTb Fc
[00339] Bbuti mosTyueHs! ABa MPUMEPHBIX OMCIeNM(PUUECKBIX MATULETIOYSYHBIX THATENa,

comepkamx obmacte Fc, PD-1xLAG-3, comepxamux pomensl CL/CHI u nomessl,
crocoOcTByOIIMe 00pa3oBaHuio rerepoaumMepos, ¢ E/K-criupansto, u o6o3HaueHsl «KDART F» u
«DART Gy». Crpykrypa yKa3aHHBIX auarten, coxepxammx obmacte Fc, mompoOHO omucana
HIDKe. YKaszaHHble npuMepHble auarena PD-1xLAG-3 aBnsoTCS WUTIOCTPAaTUBHBIMU U HUKOUM
00pa3oM He OrpaHMYHMBAIOT OOBEM HACTOSAIIETO H300PETEHMS.

1 DART F

[00340] DART F mnpencrasisier coboii Oucnenupuyeckoe MATHLENOYEHHOE TUATENO,
comep:kaiiee obnacte Fc, comepskaiiee Tpu caiiTa CBSI3bIBAHUS, CHEU(PHYHBIX B OTHOLICHUU
PD-1, oguH caiit cBsizbiBaHus, crienuduunbiii B oTHomeHnn LAG-3, nomenst CL/CH1, BapuaHT
obmactu Fc IgG1, Hecymuii BbICTYI/BIAAMHY, MOAH(DULIMPOBAHHBIHN JJIs1 CHHKEHHSI CBSI3bIBAHUS
¢ FcyR m yBenmuueHus: nmepuosa MONyBBIBEACHHS, W JOMEHBI, CIIOCOOCTBYIOLINE OOpa30BaHHUIO
rereponumepa, ¢ E/K-criupanbto. ITlepsass momunentunnas nenb DART F  comepxkut B
HanpasieHuu OT N-koHma k C-xoHuy: N-konew; nomMeH VH MOHOKJIOHaJlbHOrO aHTHUTENA,
ciocobHoro ceszbBatecst ¢ PD-1 (VHep.: VH1I MAT x 4PD-1 7) (SEQ ID NO: 147); nomen
CHI1 IgG1 (SEQ ID NO: 10); mapaupnuyto odnacts IgG1 (SEQ ID NO: 32); Hecymuii BaiuHy
CH2-CH3 IgGl, coaep Kalun

L234A/1L.235A/M252Y/S254T/T256E/N434A/H435K u numennsiii C-koHueBoro ocratka (SEQ

JIOMEH 3aMEeHbI
ID NO: 260, B xoTopoii X1 npencrasinsier codoit A, Xp npeacrasisiet codoii A; X3 mpeacraBiser
coboit Y, X4 mpexncrasinsier coboii T, Xs mpencrasisier codoit E, Xe npeacrapnsier codoit S, X7
npencrasisier coboit A, Xz mnpencrasmser coboii V, Xo mpexacraenmsier coboit A, Xio
npenctassier codoit K u Xi1 orcyrctByer); 1 C-koHel.

[00341]

AMMHOKHCJIOTHasI TIOCJIEAOBATENbHOCTh NiepBoi nosmnentuanon uenu DART F

NpeCTaBIsieT COOOH MOCIeOBaTeIbHOCTD, TpuBeneHHyo Hike (SEQ ID NO: 273):
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QVOLVOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLYITREPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLVS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TKNQVSLSCA
KLTVDKSRWQ

SCKASGYSET
TVDKSTSTAY
STKGPSVEPL
TFPAVLOSSG
SCDKTHTCPP
EDPEVKENWY
YKCKVSNKAL
VKGFYPSDIA
QGNVESCSVM

SYWMNWVROQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHAKYTQ

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLEFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG

[00342] Bropas u nmsatas nonunentunssie nenu DART F conepskat B HanpaBieHuu ot N-
koHIa k C-koHiy: N-koHel;, ToMeH VL MOHOKJIOHAJIBbHOTO aHTUTENA, CIOCOOHOTO CBSI3bIBATHCS
¢ PD-1 (VLpp-1 VL2 MAT k uPD-1 7) (SEQ ID NO: 153), nomen CL xanna-tienu (SEQ ID NO:
8) u C-xoHew.
[00343]
DART F npencrasnsiet coboii mocienoBaTebHOCTh, puBeneHHyro Hioke (SEQ ID NO: 274):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEFMNWE QQKPGQPPKL
LIHAASNQGS GVPSREFSGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY

TEFGGGTKVEI KRTVAAPSVE IFPPSDEQLK SGTASVVCLL NNEYPREAKV

AMMHOKHCJIOTHAsI MOCJIEI0BATEIbHOCTh BTOPOW U MATOW MOJMMIENTUIAHON Lenu

QWKVDNALQS GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THOGLSSPVT

[00344]

KSEFNRGEC

Tperps nonunentunyas uenb DART F copepxut B Hanpasiaenuu ot N-KOHIA K
C-xoniy: N-koner, momeH VH MOHOKJIOHAJBHOTO aHTHTEJA, CIIOCOOHOTO CBs3bIBaThCs ¢ PD-1
(VHpp.1 VH1 MAT k 4PD-17) (SEQ ID NO: 147), nomen CHI IgG1l (SEQ ID NO: 10);
mapuuphyro odnacte IgGl (SEQ ID NO: 32); wecymuii Beictyn aomen CH2-CH3 IgGl,
conepskammii 3amenbr L234A/1L.235A/M252Y/S254T/T256E u numennsiii C-KOHIEBOTO OCTaTKa
(SEQ ID NO: 260, B xoropoii X; mpencrasisier codoit A, X» mpexncrasiser coboii A, X3
npezacrasisietr codolt Y, X4 npeacrasisier codoii T, Xs npencrasisier coboit E, X npencrasnser
coboit W, X7 mpencrasisier coboii L, Xg npencrassier codoit Y, Xo mpencrasisier codoit H, Xio
npeacrasiasier coboi H wm X1 OTCYyTCTBYeT), MNPOMEKYTOUHBIH JIMHKEPHBIH IENTHI
(GGGSGGGSGGG (SEQ ID NO: 262)); nomer VL MOHOKJIOHAJbHOTO aHTUTENA, CIIOCOOHOTO
cs3biBaTbesl ¢ LAG-3 (VLrags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); npoMexxyTOYHBbIH
JTMHKepHBIA nentun (muHKep 1: GGGSGGGG (SEQ ID NO: 14)); nomeH VH MOHOKJIOHAJIBHOTO
a"TuTeNa, crocodbnoro cesasbBatecst ¢ PD-1 (VHpp.r VH1 MAT k uPD-1 7) (SEQ ID NO: 147);

LIUCTENHCOAEPKALINA TPOMEXYTOYHBIN JTMHKEePHBIN nentun (JmHKep 2: GGCGGG (SEQ ID NO:
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15))); nomeHn, cmocoOcTByromuii obpazoBannio rerepoanmepa (E-crupans) (EVAALEK-
EVAALEK—EVAALEK—EVAALEK(SEQ]E)N(XZID;H(}KOHGL
[00345] AMMHOKHUCJIOTHAsI MOCJIEN0BATENbHOCTh TpeTheil nonunentunHoit nenu DART F

npeCcTaBIsieT COOOH MOCIeoBaTeNIbHOCTD, puBeneHHyo Hike (SEQ ID NO: 275):

[00346]

QVOLVOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLYITREPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLYS
GSGGGSGGGD
LOKPGQPPER
YCWQGTHEFPY
CKASGYSFTS
VDKSTSTAYM
CGGGEVAALE

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

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

SYWMNWVROQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTQ
SCKSSQSLLH
SGTDFTLKIS
VOLVQSGAEV
HPSDSETWLD
GTSPFAYWGQ
EK

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

Yersepras nonmunentuasas nenb DART F conepxxur B HanpasieHuu ot N-KOHIA

k C-xoHuy: N-koHelr;, moMeH VL MOHOKJIOHAJBHOTO aHTHUTENA, CIIOCOOHOTO CBsA3bIBaThCS ¢ PD-1
(VLpp.1 VL2 MAT x uPD-17) (SEQ ID NO: 153); npoMeKyTOYHBIH JIMHKEPHBIN MENTHI
(muakep 1: GGGSGGGG (SEQ ID NO:
ciocobnoro ces3bBatecst ¢ LAG-3 (VHrags VH1 MAT x 1uLAG-3 1) (SEQ ID NO: 49);

14)); nomen VH MOHOKJIOHAJIBHOTO AaHTHUTENA,

LICTENHCOAEPKALINIA TIPOMEKYTOYHBIN JTMHKEePHBIN nentun (JimHKep 2: GGCGGG (SEQ ID NO:

15)); nomeHn, cnocoOcTByroImMi obOpa3oBanuio rerepoaumepa (K-cmupans) (KVAALKE-

KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22))); u C-xoHerr.
[00347] AMMHOKHUCJIOTHAsI TOCJEAOBATEIbHOCTh YETBEPTHIX TOJUIENTUIHBIX —LIETICH
DART F npencrasnsieT coboli moclienoBareabHOCTh, mpusenaeHHyo Hike (SEQ ID NO: 276):

LSLSPGERAT

EIVLTQSPAT LSCRASESVD NYGMSEFMNWE QQOKPGQPPKL

LIHAASNQGS GVPSRESGSG SGTDETLTIS SLEPEDFAVY FCQQOSKEVPY

TEFGGGTKVEI KGGGSGGGGQ

GOGLEWMGWI

VOLVOSGAEV KKPGASVKVS CKASGYTETN

YGMNWVRQAP NTYTGESTYA DDFEGREVES MDTSASTAYL

QISSLKAEDT AVYYCARESL YDYYSMDYWG QOGTTVTVSSG GCGGGKVAAL

KEKVAALKEK VAALKEKVAA LKE
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2 DART G
[00348] DART G mnpenacraBnsier coboii Oucnenuduueckoe MITHLETIOYEYHOE IUATEINO,
comepskamiee obnacte Fc, comepskamiee nBa caiiTa CBS3BIBAHUS, CHEHU(PUYHBIX B OTHOIICHUU
PD-1, nBa caiita ces3piBanust, cneruduunabx B otHomeHnn LAG-3, nomenst CL/CHI, BapuaHT
obomactn Fc IgGl, Hecymmii BbICTYN/BmaanHy, MOAMGULMPOBAHHBIN TakK, 4TOOBI CHUXKATh
ces3biBaHne ¢ FcyR m yBenn4mBath mepuoj MONyBBIBENEHUS, U JOMEHBI, CIIOCOOCTBYIOIINE
oOpazoBannio rerepoaumepa, ¢ E/K-cmmpaneto. I[lepBas momumnentupnas uens DART G
cofiep;kuT B HampasjeHuH oT N-koHua k C-xoHuy: N-konew; nomeH VH MOHOKJIOHaNIbHOrO
a"Turena, cnocooHoro cesseBathes ¢ LAG-3 (VHLags VHI MAT x uLAG-3 1) (SEQ ID NO:
49); nomen CHI IgGl (SEQ ID NO: 10); mapuaupnyro obnacts IgGl (SEQ ID NO: 32);
CH2-CH3 IgGl, cozepKaIui
L234A/L235A/M252Y/S254T/T256E/N434A/H435K n mumennsiii C-koHueBoro ocratka (SEQ

HECyLIUN BIIAJUHY IIOMEH 3aMEHbI
ID NO: 260, B xoTopoii X1 mpeacrasisier coboit A, X npencrasiser codoi A; X3 mpeacTaBiser
coboii Y, X4 npencrasnsier coboit T, Xs npeacrasnsier coboit E, X npencrasisier coboit S, X7
npezacrasisier coboit A, Xg mpencraenser coboii V, Xo mpencraBnser cobori A, Xio
npezacrasysier coboii K u X171 orcyrctByert); u C-xoHew.

[00349] AMHHOKHUCJIOTHAsI TIOCIeI0BaTeNbHOCTh nepBoii nonunentunHoit nenu DART G

npeacTaBisieT CoOOM MOCIen0BaTeIbHOCTD, npuBeneHHyro Hike (SEQ ID NO: 277):

[00350]

QVOLVQSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLYITREP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLV

VKKPGASVKV
ADDFEGRFEVE
GOGTTVTVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLSC
SKLTVDKSRW

SCKASGYTET
SMDTSASTAY
ASTKGPSVEP
HTFPAVLQSS
KSCDKTHTCP
HEDPEVKFENW
EYKCKVSNKA
AVKGFYPSDI
QOGNVESCSV

NYGMNWVRQA
LOISSLKAED
LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEATLHAKYT

PGOGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPG

Bropas u msras nomunentuaaeie nenu DART G copeprxart B HanpaBieHUH oT N-

koHIa K C-koHiy: N-koHel;, ToMeH VL MOHOKJIOHAJIBHOTO aHTUTENA, CIOCOOHOTO CBSI3bIBATHCS

¢ LAG-3 (VLirag3 VL4 MAT x uLAG-3 1) (SEQ ID NO: 54), nomen CL xanma-uiern (SEQ ID

NO: 8) u C-koHer.

[00351] AMMHOKHCJIOTHAsI MOCJIEIOBATEIbHOCTh BTOPOU U MATOW MOJHUIENTHIHON LU

DART G npencrasisier coboli mociienoBaTebHOCTh, npuBeaeHHy0 Hke (SEQ ID NO: 278):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLQOKPGQPPE

RLIYLVSELD SGVPDRESGS GSGTDFTLKI SRVEAEDVGVY YYCWQGTHEP
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YTFGGGTKVE IKRTVAAPSV FIFPPSDEQL KSGTASVVCL LNNEFYPREAK

VOWKVDNALQ SGNSQESVTE QDSKDSTYSL SSTLTLSKAD YEKHKVYACE

VTHQGLSSPV TKSFNRGEC
[00352] Tperbst nonunentuanas nenb DART G copepxut B HampasiaeHHH OT N-KOHIA K
C-xonuy: N-koHerr, fomMeH VH MOHOKJIOHAJIbHOTO aHTUTENA, CIOCOOHOTO CBsA3bIBaThCS ¢ LAG-3
(VHLaGgs VH1 MAT x 4uLAG-3 1) (SEQ ID NO: 49); nomen IgGl CH1 (SEQ ID NO: 10);
mapaupHyo obmacte IgGl (SEQ ID NO: 32); mecymuii Beictyn nomeH CH2-CH3 IgGl,
conepskammii 3ameHbl L234A/L.235A/M252Y/S254T/T256E n numennsiii C-KOHIEBOTO OCTaTKa
(SEQ ID NO: 260, B xoropoii X; mpencrasisier codoit A, Xp mpexncrasysier coboii A, X3
npezacrasisier codolt Y, X4 npeacrasisier coboii T, Xs npencrasnser coboit E, X npencrasnser
coboit W, X7 mpencrasisier coboii L, Xg npencrassier codoit Y, Xy mpencrasisier codoit H, Xio
npeacrasiasier coboii H wu X111 OTCyTCTBYyeT), NpPOMEXYTOUHBIM JIMHKEPHBIH IENTHI
(GGGSGGGSGGG (SEQ ID NO: 262)); nomeH VL MOHOKJIOHAJIBHOTO aHTUTENA, CIIOCOOHOTO
cBsa3biBaTbesi ¢ PD-1 (VLpp.y VL2 MAT k 4PD-17) (SEQ ID NO: 153); npomexyTO4YHbIH
yauHKepHbId nentun (muHkep 1: GGGSGGGG (SEQ ID NO: 14)); nomen VH MOHOKJIOHAJIBHOTO
anTuTena, cnocodbnoro cesasbiBatecst ¢ PD-1 (VHpp.r VH1 MAT k uPD-1 7) (SEQ ID NO: 147);
LIICTENMHCOAEP KAIINI IPOMEKYTOUYHBII JIMHKepHbI nentin (mHkep 2: GGCGGG (SEQ ID NO:
15))); nmomeHn, cnocoOctByrommii obOpasoBanuto rerepoaumepa (E-crupans) (EVAALEK-
EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 21)); u C-xoHer.
[00353]

AMHHOKHUCJIOTHAs TTOCJIEIOBATeIbHOCTh TpeThell nonunentuaHoi nermu DART G

npeacTasisieT coOOH MocenoBaTeIbHOCTD, puBeneHHy0 Hike (SEQ ID NO: 279):

QVOQLVQSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLYITREP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLY
GGSGGGSGGG
QOKPGQPPKL
FCOOSKEVPY
CKASGYSFETS

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

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

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

PGOGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QKSLSLSPGG
NYGMSFMNWE
SLEPEDFAVY
KKPGASVKVS
QKFKDRVTIT
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VDKSTSTAYM ELSSLRSEDT AVYYCAREHY GTSPFAYWGQ GTLVTVSSGG
CGGGEVAALE KEVAALEKEV AALEKEVAAL EK
[00354] Yersepras nonunentunsas uenb DART G cogepsxut B HanpaBieHuu oT N-KOHIIA
k C-xoHuy: N-koHer;, moMeH VL MOHOKJIOHAJBHOTO aHTHUTENA, CIOCOOHOTO CBs3BIBATLCS ¢ PD-1
(VLpp1 VL2 MAT x uPD-17) (SEQ ID NO: 153); npoMeKyTOYHBIH JIMHKEPHBIH MENTHI
(muaKep 1: GGGSGGGG (SEQ ID NO: 14)); momen VH MOHOKIJIOHaJBHOTO AaHTUTENA,
cnocobHoro ces3bBaThed ¢ PD-1 (VHpp.i VH1 MAT x 4PD-17) (SEQ ID NO: 147);
LICTENHCOAEPKALINA TPOMEXYTOUHBIN JMHKEepHBIN nentun (muHKep 2: GGCGGG (SEQ ID NO:
15)); nomen, cmnocoOcTByromuii obpasoBanuio rerepoanmepa (K-cmupans) (KVAALKE-
KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22)); u C-koHel.
[00355] AMMHOKHUCJIOTHAsl TOCJAE€A0BATEIbBHOCTh YETBEPTHIX MOJUNENTUAHBIX —Lienen
DART G npencrasisier coboit mociienoBaTebHOCTh, npuBeaeHHyo Hinke (SEQ ID NO: 280):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSFMNWE QQKPGQPPKL
LIHAASNQGS GVPSREFSGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY
TEFGGGTKVEI KGGGSGGGGQ VQLVQSGAEV KKPGASVKVS CKASGYSFETS
YWMNWVRQOAP GQGLEWIGVI HPSDSETWLD QKFKDRVTIT VDKSTSTAYM
ELSSLRSEDT AVYYCAREHY GTSPFAYWGQ GTLVTVSSGG CGGGKVAALK
EKVAALKEKV AALKEKVAAL KE

E IIpumepHoe TpexuenouyeuHoe AuaTes o, coaepxkamee obaactb Fc, umerwomee E/K-
CIHPAJTIb
[00356] CornacHo  HacTosileMy — HM300pPETEHHIO  JOIMOJHUTENBHO  MPENJIOKEHbI

oucnenuduyueckble TpexIeno4yeyHble auarena, conmepskamue obmacte Fc, PD-1xLAG-3,
coJiepsKalIre JOMEHbI, CriocoOCTByrOINEe 00pa3oBaHuio rerepoaumepa, ¢ E/K-criupanbto. beuio
NOJIY4EeHO MpPUMepHOoe Oucrenudpuueckoe TpexLenoyeyHoe AUaTeNo, conepskamee odmactes Fc,
PD-1xLAG-3, conepskainee MOMeHbI, CIIOCOOCTBYIOIIME OOpasoBaHui0 rerepoaumepa, ¢ E/K-
crmpasbto, oboznaueHHoe kak «DART Hy. Hmwxke mogpoOHO ommcaHa CTPYKTypa YKa3aHHOTO
nuarena, cogepxxaiero obnacte Fc. YkasanHoe mpumepnoe nuateno PD-1xLAG-3 sBnsercs
WUTIOCTPATHBHBIM U HUIKOUM 00pa30M HE OrpaHHYHBAeT 00BEM HACTOSIIErO H300PETEHHS.

[00357] DART H npencrasnsier coboii Oucnennduyueckoe TpeXLENnoueyHOe IUATENO,
comepskamiee obnacte Fc, comepskaiiee OaWH CalT CBSI3bIBAHUS, CreUU(UYIHBIA B OTHOIICHUU

2

PD-1, omun caiit cBs3biBaHus, crnenuduuHbii B oTHOmeHMH L AG-3, BapuaHT Hecylneu
BeICTYT/Briaanny obnactu Fc IgG1, MmonudunmpoBanHblii 1151 CHIKEHHS CBsi3bIBaHUs ¢ FCyR, u
JOMEHBI, CITOCOOCTBYIOIHE 00pa3oBaHuI0 reTepoaumepa, ¢ E/K-crupansio.

[00358] Ilepsas momunentuanas uens DART H coxepsxut B HanpasieHnu OoT N-KOHIA K

C-xonny: N-koHelr, fJoMeH VL. MOHOKJIOHAJIbHOTO aHTUTEJA, CIIOCOOHOTO CBs3bIBaThes ¢ PD-1
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(VLpp1 VL2 MAT x uPD-17) (SEQ ID NO: 153); npoMeXyTOYHBIH JIMHKEPHBIN IMENTHI
(muakep 1. GGGSGGGG (SEQ ID NO:
cnocoOHoro ces3biBaThesi ¢ LAG-3 (VHrags VH1 MAT x 1LAG-3 1) (SEQ ID NO: 49);

14)); nmomen VH MOHOKJIOHAJIBHOTO AaHTHUTENA,

LIICTENHCOAEPKALINA TPOMEXKYTOYHBIN JTMHKEePHBIN nentun (uHKep 2: GGCGGG (SEQ ID NO:
15)); nmomen, cnocobcrByromuii obOpasoBanuto rereponumepa, (E-cmupans) (EVAALEK-
EVAALEK-EVAALEK-EVAALEK (SEQ ID NO: 21)); mpomexXyTOuUHBbIH JHUHKep (crmeincep-
muHKep 3: GGGDKTHTCPPCP (SEQ ID NO: 263)); necymuii Beictyn nomeH CH2-CH3 IgGl,
comepxkauii 3ameHbl L234A/L235A u conepamuii C-xkoHIEBOH ocrtarok jmmsuHa (SEQ ID

NO: 6); u C-xonen.

[00359]

NpeaCcTaBisieT COOO0H MOCIeoBaTebHOCTD, puBeneHHyo Hike (SEQ ID NO: 281):

EIVLTQSPAT
LTHAASNQGS
TFGGGTKVEI
YGMNWVRQAP
QISSLKAEDT
EKEVAALEKE
PKPKDTLMIS
QYNSTYRVVS
EPQVYTLPPS
PPVLDSDGSF

LSLSPGERAT
GVPSRFESGSG
KGGGSGGGGO
GOGLEWMGWI
AVYYCARESL
VAALEKEVAA
RTPEVTCVVV
VLTVLHQDWL
REEMTKNQVS
FLYSKLTVDK

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

NYGMSEFMNWE
SLEPEDFAVY
KKPGASVKVS
DDFEGRFEVES
QGTTVTVSSG
TCPPCPAPEA
FNWYVDGVEV
NKALPAPTEK
SDIAVEWESN
CSVMHEALHN

QOKPGQPPKL
FCOOSKEVPY
CKASGYTEFTN
MDTSASTAYL
GCGGGEVAAL
AGGPSVFLEP
HNAKTKPREE
TISKAKGQPR
GOPENNYKTT
HYTQKSLSLS

AMMHOKHCJIOTHAsI MOCEA0BATENIbHOCT nepBoi nonunentunHoi uenu DART H

PGK
[00360] Bropas nmomunentunnas uens DART H comepsxut B HanpasieHnu OoT N-KOHIIA K
C-koniry: N-koHelr, 1oMeH VL. MOHOKJIOHAJIbHOTO aHTHTENA, CIIOCOOHOTO CBsi3biBaThCs ¢ LAG-3
(VLrags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); npoMeXyTOYHBII JIMHKEPHBIA MENTH]
(muakep 1: GGGSGGGG (SEQ ID NO:

cocobHoro ces3pBaThet ¢ PD-1 (VHpp.i VH1 MAT x 4PD-17) (SEQ ID NO: 147);

14)); nomen VH MOHOKJIOHaJIBHOTO AaHTHUTENA,

LICTENHCOAEPKALIMA TPOMEKYTOYHBIN JTMHKEePHBIN nentun (JmHKep 2: GGCGGG (SEQ ID NO:

15)); nomeH, cnocobcTByromuili obOpazoanuto rerepoaumepa (K-cmupanp) (KVAALKE-

KVAALKE-KVAALKE-KVAALKE (SEQ ID NO: 22)); u C-koHel.

[00361] AMMHOKHCJIOTHAsI TIOCJIEIOBATENILHOCTh BTOpOoi nosmnentunaoi nenu DART H

NpeCTaBIIsieT COOOH MOCIeoBaTeNIbHOCTD, TpuBeneHHy0 Hike (SEQ ID NO: 282):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLQOKPGQPPE
RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP

YTEGGGTKVE IKGGGSGGGG QVOLVQOSGAE VKKPGASVKV SCKASGYSET
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SYWMNWVRQA PGOGLEWIGV IHPSDSETWL DQKFKDRVTI TVDKSTSTAY
MELSSLRSED TAVYYCAREH YGTSPFAYWG QGTLVTVSSG GCGGGKVAAL
KEKVAALKEK VAALKEKVAA LKE
[00362] Tperbst nonunentuanas nenb DART H copepxut B HampasiaeHnn oT N-KOHIA K
C-xonuy: N-konew; mapHaupHyto oonacts (DKTHTCPPCP (SEQ ID NO: 31), Hecymuii BBICTYT
nomen CH2-CH3 IgGl, comepxamuii 3amensl L234A/L235A u conepskamuii C-KOHLIEBOH
ocrarok sm3uHa (SEQ ID NO: 7) u C-xonen.
[00363] AMMHOKHCJIOTHAsI TTOCJIEI0BATENbHOCTD TpeThel nonunentuaHoi nenu DART H
npeCcTaBsieT COOOH MOCIeoBaTeIbHOCTD, puBeneHHyo Hinke (SEQ ID NO: 283):
DKTHTCPPCP APEAAGGPSV FLEFPPKPKDT LMISRTPEVT CVVVDVSHED
PEVKENWYVD GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QODWLNGKEYK
CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLSCAVK
GEFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFEFFLVSKL TVDKSRWQQG
NVFSCSVMHE ALHNRYTOKS LSLSPGK
F IIpumepHoe Oucnennpuyeckoe AaHTUTEIO
[00364] BbUO MOJy4eHO MpPUMEpPHOE YeThIpeXIernoueyHoe Oucnenuduueckoe aHTUTENO
PD-1xLAG-3, obo3nauennoe kak «BSAB Ay». CTpykTypa yKa3aHHOTrO OHCHIEU(PHUECKOTO
aHTUTENA MOAPOOHO OmMcaHa HIKe. YKa3zaHHOe mpumMepHoe Oucnermduyeckoe antureno PD-
IXLAG-3 siBisieTCsl WILTFOCTPATUBHBIM MU HUKOMM 00pa30oM HE OrpaHUYMBAET OObEM HACTOSIIIETO
u300peTeHust.
[00365] BSAB A mpencrasisier coboit Oucnenupuyeckoe aHTUTENO, COAepIKaliee OIuH
CalT CBA3BIBAHUS, CieUM(UUHbIA B oTHOWeEeHUU PD-1, onuH caliT CBsi3bIBaHUs, CrieMPUIHBIN B
otHomennu LAG-3, BapuanT Fc IgG1, MmoguduumpoBaHHbIil UIst CHUKEHUS CBsi3biBaHMs ¢ FCYR
U U1 COAEWCTBUS KOMIUIEKCOOOPA30BAHHMIO MEXKAY JBYMsI Pa3IMYHBIMHU MOJUIENTHAAMHI
Tsokenon e (cM. Hanpumep, WO 2011/143545).
[00366] IlepBast momunentuaHas nenb BSAB A conmepskut B HanpasieHun OT N-KOHIIA K
C-xonny: N-koner, momeH VH MOHOKJIOHAJBHOTO aHTHTENA, CIIOCOOHOTO CBS3BIBAThCS ¢ PD-1
(VHpp VH1 MAT x 4PD-17) (SEQ ID NO: 147); nomen CH1 IgGl (SEQ ID NO: 10);
BapuaHT wapHupHoit obnacru IgG1, conepskammii 3amensr D22 1E/P228E (npoHyMepoBaHHBIE B
cooreercTBrm ¢ cucremoir EC, onucannoii B Kabat et al., u BbIieneHHbIe MOTYEPKUBAHUEM B
SEQ ID NO: 286 Hnmxke), Bapuant npomena CH2-CH3 IgGl, conepkamuii 3amMeHBI
L234A/L235A/L368E (3amennl BeimeneHbl nomuepkuBanueM B SEQ ID NO: 286 Hmke) u
mumeHHbIH C-KOHLIEBOr0 ocTaTka, U C-KOHeIl.
[00367] AMMHOKHCJIOTHAsI TIOCJIEAOBATENbHOCTD MEPBON mosunentuaHoi uenu BSAB A

NpeCTaBIsieT COOOH MOCIeoBaTeIbHOCTD, TpuBeneHHyo Hike (SEQ ID NO: 286):

139



[00368]

QVOLVOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLMISRTPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLYS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TKNQVSLTCE
KLTVDKSRWQ

SCKASGYSFT
TVDKSTSTAY
STKGPSVEFPL
TFPAVLOSSG
SCEKTHTCPE
EDPEVKFNWY
YKCKVSNKAL
VKGFYPSDIA
OGNVEFSCSVM

SYWMNWVROQA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTQ

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLEFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG

Bropas nonunentunsas nens BSAB conepsxut B HanpasieHnun ot N-koHua k C-

KOHIy: N-KOHell, ToMeH VL MOHOKJIOHaJhHOI'O aHTUTENA, CIIOCOOHOro CBsi3biBaThCS ¢ PD-1
(VLpp1 VL2 MAT x uPD-1 7) (SEQ ID NO: 153); nomen CL kanna-ueru (SEQ ID NO: 8) u C-
KOHELl.
[00369] AMHHOKHUCJIOTHAsI TOCJIEOBATeIbHOCTh BTOPOH mnojunentuaHoi uenu BSAB
npeacTaBysieT OO0 MOCIen0BaTeIbHOCTD, npuBeneHHyro Hinke (SEQ ID NO: 287):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEFMNWE QQKPGQPPKL
LIHAASNQGS GVPSREFSGSG SGTDFTLTIS SLEPEDFAVY FCQQSKEVPY
TEFGGGTKVEI KRTVAAPSVE IFPPSDEQLK SGTASVVCLL NNFYPREAKV
QWKVDNALQS GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THQGLSSPVT

[00370]

KSEFNRGEC

Tperps nomunentunxas uens BSAB A conmepxut B HampasieHHH OT N-KOHLA K
C-xoniy: N-koHelr, jomMmeH VH MOHOKJIOHAJIbHOTO aHTUTENA, CIIOCOOHOTO CBsA3bIBaThCS ¢ LAG-3
(VHLags VH1 MAT k uLAG-3 1) (SEQ ID NO: 49); nomen CH1 IgGl (SEQ ID NO: 10),
BapuaHT mapHupHoi obnactu IgG1, conepxkammii 3amernsr D221R/P228R (3aMeHbI BbIIEIEHbI
noguepkuBaaneM B SEQ ID NO: 288 nmxe), Bapuant nomeHa CH2-CH3 IgGl, conepskamuit
3ameHbl L234A/L235A/L409R (3amensl BeiaeneHsl noquepkusanreM B SEQ ID NO: 288 Hmke)
u nuuieHHbIN C-koHIeBoro ocratka; u C-KoHel.

[00371]

AMMHOKHCJIOTHAsI TTOCJIEIOBATEIbHOCTh TPEThel nmonunentuaHoi nema BSAB A

npeICTaBIIsieT COOOH MOCIeoBaTeIbHOCTD, puBeneHHyo Hinke (SEQ ID NO: 288):

QVOLVOSGAE
INTYTGESTY
LYDYYSMDYW
DYFPEPVTVS
YICNVNHKPS
KDTLMISRTP

VKKPGASVKV
ADDFEGREVEF
GOGTTVTIVSS
WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS

SCKASGYTET
SMDTSASTAY
ASTKGPSVEP
HTFPAVLOSS
KSCRKTHTCP
HEDPEVKFENW

NYGMNWVRQA
LQISSLKAED
LAPSSKSTSG
GLYSLSSVVT
RCPAPEAAGG
YVDGVEVHNA

PGOGLEWMGW
TAVYYCARES
GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
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STYRVVSVLT VLHQDWLNGK EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ
VYTLPPSREE MTKNQVSLTC LVKGEFYPSDI AVEWESNGQP ENNYKTTPPV
LDSDGSFFLY SRLTVDKSRW QOGNVEFSCSV MHEALHNHYT QKSLSLSPG
[00372] Yersepras nonmunentunnas uenb BSAB A coneprxut B HanpasieHun oT N-KOHIIA
k C-xoHuy: N-konel;, nmomeH VL MOHOKJIOHQJIBHOTO aHTHUTENA, CIIOCOOHOTO CBSI3BIBATHCS C
LAG-3 (VLrags VL4 MAT k uLAG-3 1) (SEQ ID NO: 54); nomen CL kanma-uernu (SEQ ID
NO: 8) u C-koner.
[00373] AMMHOKHCJIOTHAs MOCJIE€I0BATEIbHOCTh YeTBEPTON nosnunentuaHoin nenu BSAB
A mpencrasisier co00i MOCIenoBaTeNIbHOCTD, TpuBeneHHy0 Hinke (SEQ ID NO: 289):
DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLOKPGQPPE
RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP
YTFGGGTKVE IKRTVAAPSV FIFPPSDEQL KSGTASVVCL LNNEYPREAK
VOQWKVDNALQ SGNSQESVTE QDSKDSTYSL SSTLTLSKAD YEKHKVYACE
VTHOGLSSPV TKSENRGEC
IX JTaJIOHHbIE AHTHTEJIA
A JrtajoHHbIe aHTHTe1a K PD-1 yesioBeka
[00374] Jns Toro 4roObl OLEHUTh M OIMKCATh HOBBIE MOJIEKYJbI, CBs3biBaromue PD-1
YeJOBEeKa, COMIACHO HACTOSIIeMY H300PETEHHIO, HCIOMb30BAIN CIEAYIOIIUE JTAJOHHBIC
aHTHTeNla. HUBOMOMAO (Takke m3BecTHoe kak SC4, BMS-936558, ONO-4538, MDX-1106 u
BLINYIIEHHOE HA PLIHOK 1oj HammeHosanmemM OPDIVO® kommanmeii Bristol-Myers Squibb),
antuteno IgG4 venoseka, o0o3HaueHHOEe B HactosimeM nokymeHte kak «MAT k PD-1 A», u
nemOponuzymad (paHee U3BECTHOE Kak JJaMOposn3ymal, Takke usBectHoe kak MK-3475, SCH-
900475, u BhHIIyLieHHOE HA pLIHOK mox HammeHosanumeM KEYTRUDA® xommanueii Merck)
rymaHusupoBanHoe antuteno IgG4, obo3HavueHHOe B HacToseM nTokyMmeHte kak «MAT k PD-
1 B».
1 Husoarwomad («MAT k PD-1 A»)
[00375] AMWHOKHUCJIOTHAsT TIOCJIEIOBATEIPHOCTh BapuabebHOTO JIOMEHA TSKENION IernH
MAT x PD-1 A comep:XUT aMUHOKHCJIOTHYIO MOCJIEOBATEIbHOCTD, MpuBeAeHHYI0 Huxke (SEQ
ID NO: 64) (octatku CDRH BbIneneHsl MOAYEPKHBAHUEM):
QVQLVESGGG VVQPGRSLRL DCKASGITES NSGMHWVRQA PGKGLEWVAV
IWYDGSKRYY ADSVKGRETI SRDNSKNTLE LOMNSLRAED TAVYYCATND

DYWGQGTLVT VSS
[00376] AMWHOKUCJIOTHAsT TOCJIEIOBATEIbHOCTh BapuabeNIbHOTO JIOMEHA JIETKOW IemH
MAT x PD-1 A comep:XUT aMUHOKHCJIOTHYIO MOCJIEOBATENIbHOCTD, MPUBeAeHHYI0 Huke (SEQ

ID NO: 65) (octatku CDRL BeIIeneHs NOAYEPKHBAHUEM):
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EIVLTQSPAT LSLSPGERAT LSCRASQSVS SYLAWYQOKP GQAPRLLIYD

ASNRATGIPA RESGSGSGTD FTLTISSLEP EDFAVYYCQQ SSNWPRTEGOQ
GTKVEIK
2 IHem6poaunszymad («KMAT k PD-1 B»)
[00377] AMWHOKHUCJIOTHAsT TIOCJIEIOBATEIBHOCTD BapuabebHOTO JIOMEHA TSDKEJION LerH
MAT x PD-1 B comep:kuT aMHHOKHUCIIOTHYIO IOCJIEOBATEIIbHOCTD, NMpuBeaeHHy0 Hixke (SEQ
ID NO: 66) (octatrku CDRH BrIeneHsl MOAYEPKIBAHUEM):
QVQLVQSGVE VKKPGASVKV SCKASGYTET NYYMYWVRQA PGOQGLEWMGG
INPSNGGTNEF NEKEFKNRVTL TTDSSTTTAY MELKSLQEDD TAVYYCARRD

YRFDMGEFDYW GQGTTVTVSS
[00378] AMHHOKHUCJIOTHAsT TOCJIEOBATEIbHOCTh BapuabeNbHOTO JOMEHA JIETKOW ILernH
MAT x PD-1 B comepxuT aMHHOKHUCJIOTHYIO IOCJI€OBATEIbHOCTD, NMpuBeaeHHYI0 Hike (SEQ

ID NO: 67) (octatku CDRL BeIieneHs! NOA4EPKUBAHUEM):
EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QQKPGQAPRL

LIYLASYLES GVPARFSGSG SGTDFTLTIS SLEPEDFAVY YCQHSRDLPL
TFGGGTKVEIK

X Cnoco0b1 notyyeHust

[00379] Ilonunykneotun k PD-1 4enoBeka M [Apyrue arOHUCTBI, AHTArOHUCTBI H
mozaysitopbl PD-1 mMoryT ObITh CO3aHBI U3 MOJUHYKJIEOTHIOB W/WIN TOCIENOBATEIbHOCTEH
antures K PD-1 1-15 ¢ momolipio criocoO0B, M3BECTHBIX B JAHHOW 00JIACTH TEXHUKH, HAITPUMED,
CHHTETHYECKUX WM PEKOMOMHAHTHBIX CrocoOoB. OouH U3 CrOCOOOB MOJYYEHHUS YKA3aHHBIX
NEeNTUAHBIX arOHUCTOB, AHTATOHUCTOB MW MOXYJSITOPOB BKJIIOYAET XHMHYECKHHA CHHTE3
MOJIUTIENTHAA C TOCIenyrIei o0paboTKOH B YCIOBHAX OKHCIIEHUS, MOOXOMSINNX ISt
NOJIY4YEeHUS HATUBHOW KOH(OpPMAIMH, T. €. TMPABWIbHBIX OUCYJIb(UIHBIX CBsI3eH. YKa3aHHBINA
CHOCO0 MOKHO OCYIIECTBJIATb C HCIHOJB30BAHUEM METOMAOJIOTHUH, XOpPOIIO H3BECTHBIX
CHeLMaInCTaM B HaHHOHW obOnactu texHukH (cM., Hampumep, Kelley, R. F. ef al. (1990) In:
GENETIC ENGINEERING PRINCIPLES AND METHODS, Setlow, J K. Ed., Plenum Press, N.Y., vol.
12, pp 1-19; Stewart, J.M et al. (1984) SOLID PHASE PEPTIDE SYNTHESIS, Pierce Chemical Co.,,
Rockford, IL; cMm. Takxe matentsl CIIIA NoeNe4105603; 3972859; 3842067, u 3862925).

[00380] IMonumenTuapl COTJIACHO HACTOSIEMY H300PETEHUI0 MOTYT OBITh JIETKO
NOJIY4EeHbl C HCMOJb30BaHHEM TBepaodasHoro nenrugHoro cuHte3a (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.)
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82(15):5131-5135; Ganesan, A. (2006) «Solid-Phase Synthesis In The Twenty-First Centuryy,
Mini Rev. Med. Chem. 6(1):3-10).

[00381] CornacHo ApyromMy BapuUaHTy peaju3aliid MOJHOCTBIO Y€JOBEUECKHUE aHTUTEJA,
conepskamue oguH wim 6onee CDR u3 MAT k PD-1 1, MAT 2 k PD-1, MAT 3 x PD-1, MAT 4
kK PD-1, MAT S x PD-1, MAT 6 k PD-1, MAT 7 k PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT
10 x PD-1, MAT 11 k PD-1, MAT 12 k PD-1, MAT 13 x PD-1, MAT 14 x PD-1 i MAT 15
PD-1, unu tex, kotopsle KOHKypupyroT ¢ 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 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 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 unnu
MAT 15 x PD-1 3a cBsaseiBanue ¢ PD-1 uenoBeka wiu ero pactBopuMoi (popmoii, MOXKHO
NOJYYUTh C TOMOINBIO KOMMEPUYECKH JIOCTYNHBIX JIMHUM MBIIIeH, KOTOopble Obutn
MOAM(PUIIMPOBAHBI JJIsI SKCIPECCHU CHenn(pUUHBIX OJNKOB HMMYHOIJIOOYJIHHOB YEIOBEKa.
TpaHCreHHblE JKMBOTHBIE, KOTOpPbIE MpEAHA3HAuUeHbl JUIA TOJy4eHus Ooliee >KenaTeabHOro
(HanpuMep, MOJHOCTBIO YENIOBEYECKUX AHTHTEN) WM Oosiee YCTOHYMBOIO MMMYHHOTO OTBETA,
TaKk€ MOTYT OBbITh HMCIIOJb30BaHbI IJISI MOJTYyYEHHs TYMaHM3HPOBAHHBIX AHTUTEN WM AHTUTEN
yenoBeka. I[Ipumepsl moaxonsimeidl TEXHOJOTMH BKIIOYArOT XENOMOUSE™ (Abgenix, Inc.,
®pumont, Kamudoprus, CIIIA), HUMAB-MOUSE® u TC MOUSE™ (obe TeXHOJOTHH OT
Medarex, Inc., [Ipuncron, Hero-/xxepcu, CLIIA).

[00382] B npyrom BapuaHTe aHTHTENa MOTYT OBITh MOJYYEHbI PEKOMOWHAHTHBIMU
crocobaMu M SKCIPECCUPOBAHBI ¢ HCIOJIb30BAaHUEM JIFOOOr0 crocoda, M3BECTHOTO B JAHHOMN
O0NacTH TEXHUKU. AHTHTENa MOTYT OBITb TOJYYE€Hbl PEKOMOMHAHTHBIM CIOCOOOM, MyTeM
CHavyaja  BBIACJCHHS  AQHTHTEN,  TOJYYEHHbIX  OT  JKMBOTHBIX-XO35IEB,  IOJYYEHUS
NOCJIEIOBATEIbHOCTY TIe€Ha W 3aT€M HCIOJb30BAaHMS IOCIENOBATENIbHOCTH TeHa st
PEKOMOMHAHTHOMN 3KCTIPECCUU aHTUTENA B KJIETKax-xo3sieBax (Hanpumep, kiuerkax juauun CHO).
Jpyroii cnoco0, KOTOpbI MOXKHO TPHMEHSITh, MPENCTaBIseT COOOH  3KCIPECCHIO
NOCJIEIOBATEIbHOCTH AHTHTENA B PACTEHUSX (Hampumep, Tabake) WJIM TPAHCTEHHOM MOJIOKE.
BbutM pacKpBITHI MOAXOASIINE CIIOCOOBI PEKOMOMHAHTHON 3KCHPECCHHM AHTHTEN B PACTEHUSIX
win Mojoke (cm., Hampumep, Peeters ef al. (2001) «Production Of Antibodies And Antibody
Fragments In Plants», Vaccine 19:2756; Lonberg, N. et al. (1995) «Human Antibodies From
Transgenic Mice», Int. Rev. Immunol 13:65-93; u Pollock ef al. (1999) «Transgenic Milk As A
Method For The Production Of Recombinant Antibodies», J. Inmunol Methods 231:147-157).
[Monxonsimue cnocoObl MOJNyYeHUs] MPOM3BOAHBIX AHTUTEJN, HANpPUMeEp, T'YMaHU3HPOBAHHBIX,
OJHOLIETIOYEYHBIX U T. I, U3BECTHHI B JAHHOW OONACTH TEXHUKHU. B Ipyrom BapuaHTe aHTUTENA
MOTYT OBITb IOJIy4€Hbl PEKOMOMHAHTHBIMH CIIOCOOAMH € TIOMOINBE) TEXHOJOTHH (ParoBoro

nuctuies: (cMm., Harpumep, mateHThl CIITA NeNeS565332, 5580717, 5733743, 6265150 u Winter,
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G. et al. (1994) «Making Antibodies By Phage Display Technology», Annu. Rev. Immunol.
12.433-455).

[00383] AnHTHTeNna MM OENOK, MPENCTABISIOIIMA WHTEPEC, MOTYT OBITh IOABEPTHYTHI
CEKBEHHPOBAHUIO C IMIOMOUIBKO pacllelyieHus] Mo JDAMaHy, KOTOPO€ XOpOIIO H3BECTHO
CHeuuaIucTaM B AaHHOW obnactu TexHWkH. MHpopManmms O mnenTuae, NOJyYeHHas Ha
OCHOBAHMU MHAaHHBIX MAacCC-CIIEKTPOMETPUH WIIM pACIICIUICHUs IO JIMaHy, MOXET OBITh
UCTIONIb30BaHa Ui pa3paOOTKM 30HIOB WM MPaiiMepoB, KOTOpbIE HCIONB3YIOT IS
KJIOHUPOBaHMA OeJka, MPeCTaBIISAIOLIEr0 HHTEPEC.

[00384] AJNBTepHATUBHBIA CIOCOO KIIOHUPOBaHUSI Oe€Jika, MPEeNCTaBJSIFOIIEr0 HHTEPEC,
MPeNCTaBisieT COOOM «IMaHOPAMHUPOBAHHE» C HUCHOJb30BaHUEM oumieHHoro PD-1 wmm ero
qacTell ISl KJIETOK, SKCIPECCUPYIOLIMX IPEACTABIIOIee WHTEPEC AHTUTENO WU OeloK,
koTopsiii conepxkut oauH win 6oiee CDR n3 MAT x 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 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 k PD-
1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 unu
MAT 15 x PD-1, unu anturena, koropoe koHkypupyeT ¢ MAT x 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 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 x PD-1, MAT 14
K PD-1 mnu MAT 15 x PD-1 3a cBsassiBanue ¢ PD-1 uenosexka. [Iponenypa «maHopaMupOBaHUs»
MOKeT OBbITh MPOBeACHA MyTeM nosy4deHust Oudnuoreku k/IHK U3 TkaHel WM KJIETOK, KOTOPBIE
skcrpeccupytor PD-1, runepskcnpeccun x/I[HK BO BTOpOM TuHIE KJIETOK U CKPUHUHTA
TpaHC(ELUPOBAHHBIX KJIETOK BTOPOTO THIMA JUI OLEHKH crieluduyHOro cBssbiBaHus ¢ PD-1 B
npucytcteun win B orcyrcteue MAT k PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 k PD-
1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10
PD-1, MAT 11 x PD-1, MAT 12 k PD-1, MAT 13 k PD-1, MAT 14 x PD-1 umu MAT 15 k PD-
1. ITogpobHble onucaHusi CrIOCOOOB, UCTIONB3YEMBIX B KIIOHHPOBAHUU T'€HOB MJICKOIUTAIOIIHX,
KOIUPYIOIIUX O€JIKM KJIETOYHOW MOBEPXHOCTH, MYyTEM «IAHOPAMHUPOBAHHS», MOXXHO HAWTH B
naHHOM obnactu TexHukH (cM., Hampumep, Aruffo, A. ef al. (1987) «Molecular Cloning Of A
CD28 ¢cDNA By A High-Efficiency COS Cell Expression Systemy, Proc. Natl. Acad. Sci. (U.S.A))
84:8573-8577 u Stephan, J. ef al. (1999) «Selective Cloning Of Cell Surface Proteins Involved In
Organ Development: Fpithelial Glycoprotein Is Involved In Normal FEpithelial Differentiationy,
Endocrinol. 140:5841-5854).

[00385] Bexropel, comep:kamue MNPEACTABISIIOLIINE HWHTEPEC MNOJUHYKIECOTHIBI, MOTYT
ObITb BBENEHbl B KIETKY-XO35MHA JHOOBIM M3 psAda MOAXOMIIIUX CIOCOOOB, BKIFOUAs
3JIEKTPOTIOPALIMIO, TPAHC(PEKIMIO C HCIOJIb30BAHHUEM XJIOPHIA KaJbLMs, XJopuia pyoumus,

docdara xanmpius, DEAE-nekcTpana wim Apyrux BewecTs, OOMOapIUPOBKY MHUKPOUYACTHIIAME,
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munodexumo;, u  uHQUUUpOBaHHWE (HaMpUMeEp, €CIM BEKTOp MpPEncTaBiseT  CcoOOH
UH(EKIMOHHBI areHT, TaKoH Kak BHPYC KOpOBbeil ocmbl). BriGop BekTopoB wim
NOJIMHYKJIEOTHIOB U1l BBEACHHUS 4acTO Oy/I€T 3aBUCETh OT OCOOEHHOCTEH KIIETKU-XO35IMHA.
[00386] JIroOast kieTka-xo3s1H, CrocoOHasi K rumepakcnpeccuu rerepojorndsbix JIHK,
MOXET OBITh MCIIOJB30BaHA JUIS BBIAEJEHHS T'€HOB, KOAMPYIOLUINX AHTHUTENO, MOJUNENTH I
Oenok, npencrapysoLMi HHTEpec. Heorpannumnparomuye npuMepbl NOAXOIAIINX KIETOK-X035€B
MJIEKOMUTAIOIINX BKJIIOYAIOT, HO HEe orpaHuyuBaroTcs umy, kinetku quaun COS, HeLa u CHO.
IIpennouturenbHO KJIETKU-X03s€Ba dkcnpeccupyroT k/IHK Ha ypoBHe npumepHO B 5 pa3 BhILIE,
Oonee mpenmoututenbHo B 10 pa3 Bbliile, emie Oonee mpeanoyTUTeNpHO B 20 pa3 BbIlIE, YeM
YPOBEHb COOTBETCTBYIOIIErO 3HIOTEHHOI'O aHTUTENA WK OelKa, MPEeNCTaBISAIOIIEr0 WHTEPEC,
€CIII OH IPUCYTCTBYET, B KJeTKe-Xx03siuHe. CKPUHUHI KIETOK-XO35€B JJIs1 OIpeeseHus
cneunuyHOro ces3biBaHUs ¢ PD-1  oCymecTBislIOT ¢ NOMOLIBIO HMMMYHOJIOTHYECKOTO
KOJIMYECTBEHHOTO MCCJIEIOBAHUS WIH (DJIyOpECLIEHTHO-aKTHBHPOBAHHON COPTHPOBKU KJIETOK
(FACS). Knerka, runepakcrnpeccHpyrommas aHTUTENO WiIn OeJOK, MPeaCTaBIISIOLINA UHTEpeC,
MOKeT ObITh UIEHTH(HULIUPOBAHA.

[00387] B obnacte HacTosiiiero M300peTeHHs BKIFOUEHbI IMOJUIMENTHIbI, COAEpKaLIKe
AMUHOKHCJIOTHYIO —IIOCJIEIOBATENbHOCTh AHTHTENl COTJIACHO HACTOSINEMY H300pEeTEeHHIO.
ITonunenTuapl COTNACHO HACTOSIIEMY H300pPETEHHI0 MOTYT OBITh MOJy4YeHbI CIoco0amy,
U3BECTHBIMH B HAHHON oOmacTu TexHUKW. lloaumentunabl MOTyT OBITh MOJNYYEHBI MyTEM
MPOTEOJIMTHUECKOTO WM JPYTrOro THMA PACIICIUICHUS aHTUTEJ, PEeKOMOMHAHTHBIMU CITOCOOAMU
(T. €. OOWMHOYHBIE WIM TUOPUIHBIC MOJUNENTHBI), KaK OMHUCAHO BBIIIC, HJIH C MOMOLIBIO
XUMHYECKOro cuHTte3a. [lonumenTtuasl aHTUTEN, OCOOEHHO Oojiee KOPOTKHE MOJUMENTH/BI,
cogepxkauie He Oojee mnpuOMM3UTENPHO S50 aAMHHOKHCIOT, OOBIYHO MOJYYAKOT MyTeEM
XUMHYECKOro cuHTe3a. CriocoObl XUMIUYECKOTO CHHTE3a U3BECTHBI B JAHHOM 00JIACTH TEXHUKH U
SIBJISTEOTCST KOMMeEpYeCKH NocTynHbiMU. Hanmpumep, nmonmunentun k PD-1 denoBexka MoxeT ObITh
MOJIYYEH C TIOMOIIBI aBTOMATHYECKOTO CHHTE3aTOpa MOJHUIIENITHIOB, HCIIONb3Ys TBEpAO(a3HBIH
crocod.

[00388] B obnacTe Hactosimmero m3o0OpereHus BKIO4YEHbI BapuaHTsl anTHTed MAT x 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 k PD-1, MAT 11 k PD-1, MAT 12 k PD-1,
MAT 13 x PD-1, MAT 14 k PD-1 unu MAT 15 x PD-1 u ux nonunenTunHeix (pparMeHTOoB,
KOTOpble CBsi3bIBatOTCA ¢ PD-1, BkIrOYas (PyHKIMOHAJIBHO SKBUBAJICHTHBIE AaHTUTENA U
rUOpUAHbIE TIOJMIIENTHIbI, KOTOPbIE HE OKA3bIBAOT CYIIECTBEHHOIO BJIMSHUS Ha CBOWCTBA
YKa3aHHBIX MOJIEKYJ, & TaKXK€ BApUAHTbI, KOTOPbIE MMEIOT MOBBIIEHHYIO HIIH MOHWKEHHYIO

AKTUBHOCTSD. MOI[I/I(I)I/IKaL[I/ISI MOJIMMIENITUAOB  ABJIACTCA CTAHAAPTHBIM criocobom B I[aHHOfI
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00JIACTH TEXHHUKH U HE HYKAeTCsl B TOAPOOHOM OMHMCAHUH B HACTOALIEM TOKyMeHTe. [Ipumepsl
MOAN(PHUIMPOBAHHBIX MMOJUNENTHUAOB BKIKOYAOT MOJUNENTHABI ¢ KOHCEPBATHBHBIMU 3aMEHAMHU
OCTaTKOB aMHUHOKHCIIOT, OJHOW HIIM Ooyiee NeNenusiMH WM J00aBIECHUSMU aMHHOKHUCIIOT,
KOTOpbIE HE OKa3bIBAIOT 3HAYUTEIBHOTO BPEAHOTO BJIMSHUS Ha (YHKIIMOHAJIBHYIO aKTUBHOCTD,
WIN HWCIOJb30BAHWE XMMHUYECKUX aHAJOroB. OCTaTKM aMHHOKHCIIOT, KOTOPbIE MOTYT OBITh
KOHCEPBATHBHO 3aMEIleHbl JpPYyr JAPYroM, BKIKOYAIOT, HO HE OrPAHUYHMBAOTCA HMHU:
TJIMLHH/aJIaHUH, CepUH/TPEOHUH,; BAJINH/U30JIeHIIMH/ IeHLINH, acraparvuH/TiyTaMuH;
aCMaparMHOBYIO KHCJIOTY/TJYyTAMUHOBYIO KHUCJIOTY, JIM3WH/apTUHUH, U (hEeHUITAAaHUH/THPO3HH.
ITonxonsmue MOMUNenTUAbl TaKXKe BKIFOYAIOT TTHMKO3WJIMPOBAHHbBIE U HETJHMKO3WIIMPOBAHHbIE
NOJIMIENTHbI, & TaKXKe MOJUIENTHIbl C APYTUMH MOCTTPAHCISALHOHHBIMH MOAU(DHUKALMAMY,
TAaKUMHU KakK, HanmpuMep, TJUKO3WINPOBAHHE pa3IMYHBIMU CaxapaMy, aleTWINPOBAaHUE WU
dochopummposanue. [IpeanouTuTenbHO 3aMEHbl AMUHOKUCIOT OyIyT KOHCEPBATUBHBIMH, T.€.
3aMeHEeHHast aMHHOKHCIIOTa OyieT 001anaTh XUMHYECKMMHI CBOMCTBAMH, CXOAHBIMU C TAKOBBIMHU
UCXOIHOM aMHUHOKHUCIOTHI. [Tomxonsiye KOHCepBaTUBHBIE 3aMEHbI U3BECTHBI B JaHHOH 001acTH
TEeXHUKH, ¥ TpUMepbl ObulM TmpuBeAEHbl Bblme. Moaudukamuy aMHHOKHCIOT MOTYT
BapbUPOBATHCS OT U3MEHEHUS MM MOAM(PUKALIMN OTHON MM 0ojiee aMMHOKHCIIOT IO MOJHOM
peopranmzaunu o0JacTH, TakoW Kak BapuaOenpHbI 1OoMeH. M3MeHeHus: B BapHaOeIbHOM
JOMEHEe MOTYT M3MEHSTh apPUHHOCTb CBS3BIBAHHS W/HIH CriequduuHOCTb. Jpyrue cnocoOb
MOAU(HUKALMH BKJIFOYAIOT UCTIOIb30BAHUE METOIUK COEAMHEHUs], M3BECTHBIX B JIAHHOW 00J1acTh
TEXHUKH, BKJIOYas, HO HE OTPAHUYHMBASICH UMH, (PEPMEHTATUBHBIC CIOCOOBI, OKHUCIUTEIbHYIO
3aMeHy M XejarupoBaHue. Mopudukauuu MOryT OBbITh HCIOJNB30BaHbIL, HANPUMED, IS
NPUKPETUIEHHsT METOK JJII UMMYHOJIOTHYECKOTO KOJUYECTBEHHOTO HMCCIENOBAHUS, TAKUX Kak
NPUKPETUIEHHe PAIHOAKTHBHBIX (PPArMEHTOB IJISi PAAHOMMMYHOJOTHYECKOTO KOJTUYECTBEHHOTO
uccienoBanus. MoauduuupoBaHHbIE MOJUNENTUHABI MOJYYAIOT C UCIOJIB30BAHUEM MPOLENYpP,
TPAOUIMOHHBIX B JAaHHOW OOJACTH TEXHUKH, U MOTYT OBITh MOJABEPTHYTHl CKPUHUHTY C
UCTIOJIb30BAHHEM CTAHAAPTHBIX KOJUYECTBEHHBIX MCCIIEIOBAHHH, H3BECTHBIX B TaHHOW 00JacTh
TEXHUKU.

[00389] B obnacte HacToOsIIEro N300peTEeHNUs BKITIOUEHBI THOPUAHBIE OENTKH, CONepIKalie
onuH uiau 6onee monunentuaos uan anturel MAT k PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1,
MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 k PD-1, MAT 8 k PD-1, MAT 9 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 x PD-1 unu
MAT 15 x PD-1 cornmacHo Hacrosmemy wn3o0perernto. COriacHO OIHOMY BapUaHTY
peanu3alMyu  COTJIACHO HACTOSIIIEMY H300pPETeHUI0 TPEIIOKEH THUOPUAHBIA TONUIENTHS,
KOTOPBII COAEPIKUT JIETKYIO LIeTIb, TSKENYIO IeTb WIH 00e JIETKYIO U TspKenyro 1enn. CoriacHo

APYyroMy BapUaHTy PeajM3allid HACTOSINEro W300peTeHUs] TMOPUIHBIN MOJHUIIENTHL COAEPIKHUT
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IeTEPOJIOTUYHYI0 KOHCTAHTHYKO 00JacTh MMMyHornoOymuHa. COriacHo IOpyromMy BapuUaHTy
pearu3ali HACTOSIIero M300peTeHHs] THOPHUIHBIN TOJNUIMENTH COICPXKHUT BapuaOeTbHBIN
JIOMEH JIETKOH Lenmu M BapuaOeNbHbI JOMEH TSDKEJIOW LeMd AHTUTENa, BhIPadaThIBAEMOIO
ruOpuaoOMamy, JAETIOHMPOBAHHBIMH B OOLIeNOCTYMHbIX 0Oaszax. Jlng meneil Hacrosimero
nu300peTeHns TUOPHUIHBIA OeJOoK aHTHTeNla CONEPKUT ONMH WU Oojiee MOJUIEeNTHIHBIX
JIOMEHOB, KOTOpble cnenmuduyHo cBs3piBatOTCs ¢ PD-1, u  apyryr0 aMHHOKHCIOTHYIO
MOCJIEI0BATENbHOCTb, K KOTOPOW OH HE MNPUCOEAWHEH B HATHBHONW MOJIEKYyJe, Halpumep,
reTepOJIOTHYHYI0 TOCJIEA0BATENbHOCTh UM TOMOJIOTHUYHYIO MOCIENI0BATENbHOCTD U3 APYroi
o0nacTy.

XI IIpumenenne PD-1-cBA3bIBAIOIIMX MOJIEKYJ COTJIACHO HACTOSIIIEMY H300peTeHUI0
[00390] B obOmacte Hacrosimero H300peTeHUs] BKJIKOYEHBI KOMIIO3ULMH, BKJIFOYAs
(bapManieBTHUECKHE KOMIIO3MLIMH, conepkamue PD-1-cBsa3biBaromne MOJEKyJIbl COTJIACHO
HacTosiemMy n3odpereHuto (Hanpumep, antutena k PD-1, Oucneundudecksie nuatena k PD-1 u
T.J.), TOJUNENTHbI, MOJYYEHHbIE W3 YKA3aHHBIX MOJIEKYJ, TOJIMHYKJICOTHUABL, COAepIKaIlne
MOCJIEAOBATENbHOCTH, KOAUPYIOLIME YKA3aHHbIE MOJEKYJbl WU TMOJUMNENTUAbL, U Jpyrue
areHThI, ONMCAHHBIE B HACTOSILIEM JOKYMEHTE.

A BapuaHTBI TepaneBTH4Y€CKOro NPUMeHeHHs

[00391] Kak obcyxnanocy Bbime, PD-1 wurpaer BakHYHO pOJlb B OTPULIATENBHOU
perymsauun  nponudepanuu, QyHkumum U romeoctasa T-kierok. Hekoropeie u3z PD-1-
CBSI3BIBAIOLINX MOJIEKYJI COTJIACHO HACTOSILIEMY H300PETEHUI0 O0NadaloT CrOCOOHOCTHIO
uHrnouposath QpyHkuuo PD-1 u Tem cambiM oOpaiaTe WHrHOMPOBAHHUE MMMYHHOMH CHCTEMBI,
onocpenosanHoe PD-1. B stoii csisu MAT k PD-1 1, MAT 3 k PD-1, MAT 5 x PD-1, MAT 6 k
PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT
12 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 u MAT 15 k PD-1, ux rymaHusupoBaHHbIC
NPOM3BOIHBIE M MOJIEKYJIbL, coaepxkamue ux PD-1-ces3piBaromiue (parMeHTbl (Hampumep,
oucnermduueckple anTUTENa, Oucnenuduyeckple nuarena (BKIOYAs, HO HE OrPAHUYMBASCH
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.), iiu Te, KOTOPbIE KOHKYPUPYIOT 3a CBSI3bIBAHUE C YKA3aHHBIMH
AHTUTEJIAMH, MOTYT OBITh HCIOJB30BaHBI JJIsi OJOKMPOBAHUS WHTMOMPOBAHMS HMMYHHOH
cucteMbl, omocpenosanHoro PD-1, u TemM cambIM CIOCOOCTBYIOT AaKTHBALIMM HMMYHHOH
CUCTEMBI.

[00392] Vkazanapie Oucnennduuecksie PD-1-CBA3bIBaOIME MOJEKYJbI  COTJIACHO
HACTOSIIEMY HW300pETEeHHI0, KOTOpble CBs3bIBAIOTC ¢ PD-1, u japyroil MOJEKyJoH,
y4acTBYIOLIEN B peryysiliui KOHTPOJbHOW TOYKH UMMYHHOI'O OTBETa, KOTOPasi IPUCYTCTBYET Ha

NOBEPXHOCTH KieTkH (Hampumep, LAG-3), yCHIMBAaIOT HMMMYHHYIO CHCTEMY, OJIOKHpPYS
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UHrHOMPOBaHHE HMMMYHHOH CHCTEMBbI, omocpenoBaHHoe PD-1 um yka3aHHBIMH MOJIEKYJIaMHU
KOHTPOJIbBHON TOYKM HUMMYHHOro otBeTa. COOTBETCTBEHHO, yka3aHHble PD-1-cBs3biBaromiue
MOJIEKYJIBl COTJIACHO HACTOSIIEMY M300PETEHUI0 MOXKHO NMPUMEHSTD I YCUJICHNS UMMYHHOT'O
oTBeTa (Hampumep, omocpenyemoro T-kjeTkamMu UMMYHHOTO OTBETa) cyOBekTa. B uwacTHOCTH,
ykazaHHble PD-1-CBsi3bIBatOIuE MOJIEKYJIBI COTJIACHO HACTOSIIEMY H300pPETEHUI0 MOJKHO
NPUMEHSTh JJIsl JIEYeHUs] JTIOObIX 3a00JI€BaHUN WJIM COCTOSIHHH, CBSI3aHHBIX C HEXKENIATEIbHO
NOAABJIEHHON HMMMYHHOH CHCTEMOH, BKJIIOYass pak M 3a0oJeBaHMs, KOTOPbIE CBSI3aHBI C
NPUCYTCTBUEM MaToreHa (Hampumep, OaKTepHAIbHYIO, TPHOKOBYIO, BUPYCHYIO MH(EKIIHIO WU
UH(EKIHIO MPOCTEHIITNMHI).

[00393] Bunel paka, KOTOpPbIE MOJHO JIEUUTb C MCHOJb30BaHUEM Yyka3aHHbIX PD-1-
CBSI3bIBAIOLIMX MOJIEKYJl COIJIACHO HACTOALIEMY M300pETeHHIO, BKJIIOYAIOT BHIBI Paka,
XapaKTepH3YIOLNecs PUCYTCTBHEM PAKOBOH KJIETKH, BBIOPAHHOH W3 TPYMIIbI, COCTOSILICH M3
KJIETKHU: OIyXOJIM HAAMNOYE€YHUKOB, accouuupoBaHHoro co CIIMJlom paka, anbBeossspHOMN
CapKOMBbI MATKUX TKaHEH, aCTPOLUTAPHOMN OMyXOJH, paka MOUYEBOrO My3bIpsi, paka KOCTEH, paka
TOJIOBHOTO U CIIMHHOIO MO3ra, METACTaTUYECKOW OMyXOJH IOJOBHOIO MO3ra, paka MOJIOYHOMN
JKeNe3bl, OINyXOJIeH COHHOW apTepuM, paka ULIeWKH MAaTKH, XOHAPOCAPKOMBI, XOPIOMBI,
XpoMO(oOHON KapLITHOMBI KJIETOK NOYEK, CBETIIOKJIETOYHOH KapPIMHOMBI, paKka TOJICTON KHUIIKH,
KOJIOPEKTAJIbHOTO ~ paka, KOXKHOH  j00OpokadecTBeHHOW  (UOPO3HOW  T'MCTHOLMTOMBI,
JeCMOIUIACTUYECKON MENIKOKPYTJIOKJIETOUYHOM OIMyXOJid, 3MeHAUMOMBI, omyxoiau FOwunra,
SKCTPACKEJIETHOH MMKCOUJHOM XOHIPOCAPKOMBI, HECOBEPLICHHOTO KOCTHOro (ubporeHesa,
(ubpo3HOI AHCIIa3uKM KOCTH, paKa JKETYHOTO My3bIPsl WIIH JKETYHOTO MPOTOKA, paKa KeJlyIKa,
reCTalMOHHOTro TpodobaacTHOro 3a00seBaHusl, TEDPMUHOTEHHOMN OMyXOJIH, paKa rOJIOBbI U IIEH,
renaToLeUTIOISIPHON KapLMHOMBI, OIyXOJIM OCTPOBKOBBIX KJIETOK, capkombl Kamomu, paxa
MIOYEK, JenKo3a, JUIOMBY/ IOOPOKAUECTBEHHOM JUTIOMATO3HOM OMyXOJIH,
JIMTIOCAPKOMBI/3JI0KAYECTBEHHONW JIUTIOMATO3HOM OIMYyXOJIM, paka Ie€4YeHH, JTUM(POMBI, paka
JEeTKUX, MenyJulo0JacTOMBI, MEJIaHOMbI, MEHHHTHOMBI, MHO)XECTBEHHOH SHIOKPHUHHOU
HEOIUIA3UH, MHOXKECTBEHHOW MHUEJIOMBI, MHEJOIUCILIACTUYECKOTO CHHIpOMA, HEHpoOIacToMBl,
HEWPOIHAOKPHUHHBIX OIMYXOJIeH, paka SUYHUKOB, paka MOKETYIOYHOMN >KeJie3bl, ManuUIIpPHON
KapLMHOMBI IIIUTOBUIHOM JKeJEe3bl, ONMyXOJHU MNapaliuTOBUIHON KeJe3bl, eANaTPUIECKOrO paKa,
onyxosu 00ooueKk nepudepruuecKux HEpBOB, (PEOXPOMOLMTOMBI, OMYXOJH THNodu3a, paka
MPEACTATENbHOMN JKeNe3bl, MOCTEPUANBHON YBEAJbHON MEIAHOMBI, PEJKOr0 INeMaTOIOrH4eCKOro
paccTpoiicTBa, METACTATHUECKOTO paka Io4YeK, pabaoumgHON omyXxonH, padaoMHOCapKOMBE,
CapKOMbI, pakKa KOXH, CapKOMbl MSTKMX TKaHel, IJIOCKOKJIETOYHOIO paka, paka >Xejynka,
CHHOBMAJIbHOW CapKOMBbI, paka siM4Ka, KapLIMHOMBI TUMyCa, THMOMbBI, METACTaTUYECKOTO paKa

H_[I/ITOBI/II[HOI\/'I JKEJIE3BI U paKa MAaTKHU.
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[00394] B uvactHOCTH, yKa3aHHble PD-1-cBsi3pIBaroIe MOJIEKYJIbl COTJIACHO HACTOSIIEMY
U300pETEHNI0 MOTYT OBITh  HCIONB30BAaHBl UL JICUEHHS  KOJIOPEKTAJIBHOTO  PaKa,
renaToLeUIIONIAPHON  KapUWHOMBI, TJIMOMBI, paka II0YeK, paka MOJIOYHOH JKeje3bl,
MHOXECTBEHHOH  MHEJIOMBI, paka MOYEBOrO  My3bIps, HEHpPOOIACTOMBL,  CapKOMBI,
HEXOJUKKUHCKOH JMM(OMBI, HEMEIKOKJIETOYHOIO paka JIETKHX, paka SHYHUKOB, paka
MOJIKEITY JOYHOM KEJIE3bl U PaKa NPsIMOU KHUILKH.

[00395] CpszaHHbIe C TmaToreHamu 3a0O0JIeBaHMs, KOTOPbIE MOXHO JIEYUTh C
UCIIOJIb30BAHUEM  yKa3aHHbIX  PD-1-CBA3bIBalOIIMX  MOJIEKYJ  COIJIACHO  HACTOALIEMY
U300pEeTEeHNI0, BKJIOYAIOT XPOHMYECKHE BHUPYCHbIE, OakTepuanbHble, TI'PUOKOBBIE U
napasutapHele  uMHQekuuu. XpoHHUeCcKHe MHQPEKUHH, KOTOpPble MOXKHO JIEUUTh C
ucnonp3oBaHueM PD-1-CBSA3BIBAIONINX MOJIEKYJ COIMJIACHO HACTOSIIIEMY H300peTeHHIO,
BKJIIOYAIOT BUpyC DniuTeiiHa-bapp, Bupyc renatura A (HAV); Bupyc renarura B (HBV); Bupyc
renatura C (HCV), Bupychl repmneca (manpumep, HSV-1, HSV-2, HHV-6, CMV), Bupyc
ummyHoneduuuta uenoBeka (BUY), Bupyc Besukyisiporo cromatutra (VSV), unpekumu,
Bei3Banuble Bacilli, Citrobacter, Cholera, Diphtheria, Enterobacter, Gonococci, Helicobacter
pylori, Klebsiella, Legionella, Meningococci, Mycobacterium, Pseudomonas, Pneumonococci,
Oakrepusimu  pukkercusmu, Salmonella, Serratia, Staphylococci, Streptococci, Tetanus,
Aspergillus (fumigatus, niger wu T. 1.), Blastomyces dermatitidis, Candida (albicans, krusei,
glabrata, tropicalis w T. n.), Cryptococcus neoformans, Bunamu pona Mucorales (mucor,
absidia, rhizopus), Sporothrix schenkii, Paracoccidioides brasiliensis, Coccidioides immitis,
Histoplasma capsulatum, Leptospirosis, Borrelia burgdorferi, renTbMUHTHbBIMH mNapa3uTaMu
(aHKMJIOCTOMAMU, JIEHTOYHBIMH YE€pPBSMH, TPEMATOAAMH, IUIOCKUMH 4YepBsMU (HAampumep,
Giardia lambia, trichinella, Dientamoeba Fragilis, Trypanosoma brucei, Trypanosoma cruzi n
Leishmania donovani).

[00396] Ykazanuabie PD-1-CBsA3bIBaOIIE MOJIEKYITBI COTJIACHO HACTOSIIEMY H300PETEHUIO
MOKHO KOMOWHHPOBATH C JPYTMMH MPOTHBOPAKOBBIMHU areHTaMH, B YAaCTHOCTH, MOJIEKYJIAMHU,
KOTOpble CHenH(PUIHO CBSI3BIBAIOTCS C PAKOBBIM AHTUTCHOM (HANpUMeEp, AHTHTEJIAMH,
nuarenamu). lIpoTuBOpakoBbIe Tpemaparbl, KOTOpPbIE MOXKHO KomOuHupoBatb ¢ PD-1-
CBSI3bIBAIOLIUMH MOJIEKYJIAMH COTJIACHO HACTOSIIEMY H300PETEHUI0, BKIOYAOT MOJIEKYJIbI,
KOTOpbIe CHENU(PUYHO CBS3bIBAIOTCA C €Ie OJHUM PAaKOBBIM AHTUT€HOM, BKJIOYas: 19.9,
OOHapy>KeHHBII MPHU pake TOJCTOW KUIIKH, B MyLIMHAX MpU pake skenynka; 4.2; A33 (aHTurex
KOJIOpEKTaNbHOM KapuuHOMbL, Almqvist, Y. 2006, Nucl Med Biol. Nov;33(8):991-998), ADAM-
9 (mybmukauwmsi matenta CIIA 2006/0172350, PCT nybmukaums WO 06/084075); AH6,
obHapyxkennblii mpu pake xenynka, ALCAM (PCT nyOmukamuss WO 03/093443); APO-1

(3mokauecTBeHHbINT aHTHUreH JuMdoruToB uenoeka) (Trauth er al. (1989) «Monoclonal
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Antibody-Mediated Tumor Regression By Induction Of Apoptosis», Science 245:301-304); B1
(Egloff, AM. et al. 2006, Cancer Res. 66(1):6-9), B7-H3 (Collins, M. et al. (2005) «The B7
Family Of Immune-Regulatory Ligands», Genome Biol. 6:223.1-223.7). Chapoval, A. ef al.
(2001) «B7-H3: A Costimulatory Molecule For T Cell Activation and IFN-y Productiony, Nature
Immunol. 2:269-274; Sun, M. et al. (2002) «Characterization of Mouse and Human B7-H3
Genesy, J. Immunol. 168:6294-6297); BAGE (Bodey, B. 2002 Expert Opin Biol Ther. 2(6):577-
84); Oera-katenun (Prange W. ef al. 2003 J Pathol. 201(2):250-9); aHTUTreHBI TPyNIbl KPOBH
ALe"Le’, oOHapykeHHblE ITIPH aJ€HOKAPLHHOME TONCTOH KHIIKM, AHTHTeH JUMQOMEI
bepkurra-38.13, C14, oObHapy»keHHbIH pH aneHokapuHoMe Tojctoil kummku;, CA125 (anturen
kapunHoMsl stuHUKOB) (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), kapOokcumantunasy M (myOnukauusi maTteHTa
CILIA 2006/0166291); CDS (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 Arresty», Blood 83:1329-1336; Troussard, X.
et al. 1998 Hematol Cell Ther. 40(4):139-48); CD20 (Reff ef al. (1994) «Depletion Of B Cells in
vivo By A Chimeric Mouse Human Monoclonal Antibody To CD20», Blood 83:435-445;
Thomas, D.A. 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. ef 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 et al. (1993) «Modeling And Dosimetry Of Monoclonal
Antibody M195 (Anti-CD33) In Acute Myelogenous Leukemia», J. Nucl. Med. 34:422-430);
CD36 (Ge, Y. 2005 Lab Hematol. 11(1):31-7), CD40/CD154 (Messmer, D. ef al. 2005 Ann N ¥
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 CIIIA Ne7148038; PCT nyOamkarmst
WO 03/032814); CD52 (Eketorp, S.S. et al. (2014) «Alemtuzumab (Anti-CD52 Monoclonal
Antibody) As Single-Agent Therapy In Patients With Relapsed/Refractory Chronic Lymphocytic
Leukaemia (CLL)-A Single Region Fxperience 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) «7argeted Therapy With Monoclonal Antibodies In
Acute Lymphoblastic Leukemia», Curr. Opin. Oncol. 25(6):701-706); CD56 (Bataille, R. 2006
Haematologica 91(9):1234-40); CD79a/CD7% (Troussard, X. et 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)
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«Interferon-A Enhances (CD317 Fxpression 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 (Tetherin)
Promoter Enhances Cell Proliferation And Apoptosis Evasion In High Grade Breast Cancer
Cells», PLoS ONE 8(6)e67191, pp. 1-10); CDK4 (Lee, Y.M. et al. 2006 Cell Cycle 5(18):2110-
4); CEA (xapumHosmOpuoHanbHblii antureH, Foon ef al. (1995) «Immune Response To The
Carcinoembryonic Antigen In Patients Treated With An Anti-Idiotype Antibody Vacciney, J.
Clin. Invest. 96(1):334-42); Mathelin, C. 2006 Gynecol Obstet Fertil. 34(7-8):638-46; Tellez-
Avila, F.1. et al. 2005 Rev Invest Clin. 57(6):814-9); CEACAMY9/CEACAMG6 (Zheng, C. ef al.
(2011) «4 Novel Anti-CEACAMS5 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) «LEffect Of Monoclonal Antibody 17-14 And GM-CSF In
Patients With Advanced Colorectal Carcinoma - Long-Lasting, Complete Remissions Can Be
Inducedy, Int. J. Cancer 53:751-758); CO-43 (anTuren rpynms! kposu Le® ); CO-514 (anTuren
rpynmbl kposu Le?), obnapyxennblit npu aneHokapuuaome; CTA-1; CTLA-4 (Peggs, K.S. ef al.
2006 Curr Opin Immunol. 18(2):206-13); nurokepatun 8 (PCT nybaukamus WO 03/024191);
D1.1; Di56-22; DRS (Abdulghani, J. ef al. (2010) «TRAIL Receptor Signaling And
Therapeutics», Expert Opin. Ther. Targets 14(10):1091-1108; Andera, L. (2009) «Signaling
Activated By The Death Receptors Of The TNFR Family», Biomed. Pap. Med. Fac. Univ.
Palacky Olomouc Czech. Repub. 153(3):173-180; Carlo-Stella, C. et al. (2007) «largeting
TRAIL Agonistic Receptors for Cancer Therapyy, Clin, Cancer 13(8):2313-2317; Chaudhari,
BR. et al (2006) «Following the TRAIL to Apoptosis», Immunologic Res. 35(3):249-262); psin
E: (rpynna kposu B), oOHapykeHHBIH mpu pake momkenynodHoi skene3sl; EGFR (peuenrop
snuaepMabHOro ¢akropa pocta, Adenis, A. ef al. 2003 Bull Cancer. 90 Spec No:S228-32);
s¢puH (1, B yactHoctH, EphA2 (marent CIIA 7569672, PCT nybnukanust 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. ef al. 2006 Int J
Cancer. 118(1):123-128); GD2/GD3/GM2 (Livingston, P.O. et al. 2005 Cancer Immunol
Immunother. 54(10):1018-1025); ranrmuosun GD2 (Gpz; Saleh ef al. (1993) «Generation Of A
Human Anti-Idiotypic Antibody That Mimics The GD2 Antigen», J.Immunol., 151, 3390-3398);,
ranrnnosn GD3 (Gps; Shitara ef al. (1993) «A Mouse/Human Chimeric Anti-(Ganglioside GD3)
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Antibody With Enhanced Antitumor Activities», Cancer Immunol. Immunother. 36:373-380);
ranrmuosng GM2 (Gme; Livingston ef al. (1994) «Improved Survival In Stage 111 Melanoma
Patients With GM?2 Antibodies: A Randomized Trial Of Adjuvant Vaccination With GM?2
Ganglioside», J. Clin. Oncol. 12:1036-1044); ranrmuo3un GM3 (Gwms; Hoon ef al. (1993)
«Molecular Cloning Of A Human Monoclonal Antibody Reactive To Ganglioside GM3 Antigen
On Human Cancers», Cancer Res. 53:5244-5250); GICA 19-9 (Herlyn et al (1982)
«Monoclonal Antibody Detection Of A Circulating Tumor-Associated Antigen. I. Presence Of
Antigen In Sera Of Patients With Colorectal, Gastric, And Pancreatic Carcinomay, J. Clin.
Immunol. 2:135-140); gp100 (Lotem, M. et al. 2006 J Immunother. 29(6):616-27); Gp37 (T-
KJIETOUHBIM aHTUreH Jeiliko3a dyenoseka, Bhattacharya-Chatterjee er al (1988) «lIdiotype
Vaccines Against Human T Cell Leukemia. II. Generation And Characterization Of A
Monoclonal Idiotype Cascade (Abl, Ab2, and Ab3)», J. Immunol. 141:1398-1403); gp75
(anTuren menanomsr; Vijayasardahl et al. (1990) « The Melanoma Antigen Gp75 Is The Human
Homologue Of The Mouse B (Brown) Locus Gene Product», J. Exp. Med. 171(4):1375-1380);
gpA33 (Heath, J K. et al. (1997) «The Human A33 Antigen Is A Transmembrane Glycoprotein
And A Novel Member Of The Immunoglobulin Superfamily», Proc. Natl. Acad. Sci. (U.S.A))
94(2):469-474; Ritter, G. et al. (1997) «Characterization Of Posttranslational Modifications Of
Human A33 Antigen, A Novel Palmitoylated Surface Glycoprotein Of Human Gastrointestinal
Epitheliumy», Biochem. Biophys. Res. Commun. 236(3):682-686; Wong, N.A. ef al. (2006)
«EpCAM and gpA33 Are Markers Of Barrett's Metaplasiay, J. Clin. Pathol. 59(3):260-263),
anturen HER2 (HER2/neu, p185"ER2 Kumar, Pal S ef al. 2006 Semin Oncol. 33(4):386-91);
HMFG (anturen riao0yssl MOJIOYHOTO Jkupa denaoeka, WO1995015171); namminomasupyc-E6
yenoseka/mamuuiomasupyc-E7 denoseka (DiMaio, D. ef al. 2006 Adv Virus Res. 66:125-59;
HMW-MAA  (BBICOKOMOJIEKYJIApHBIH ~ aHTUreH MenaHombl, 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 ef al. (1990) «Active Specific Immunotherapy In Patients With Melanoma. A Clinical
Trial With Mouse Antiidiotypic Monoclonal Antibodies Elicited With Syngeneic Anti-High-
Molecular-Weight-Melanoma-Associated Antigen Monoclonal Antibodies», J. Clin. Invest.
86:2136-2144); anturen | (nudpdepenunpoBounsiii anruren, Feizi (1985) «Demonstration By
Momnoclonal Antibodies That Carbohydrate Structures Of Glycoproteins And Glycolipids Are
Onco-Developmental Antigens», Nature 314:53-57); IL13Ra2 (PCT mnyGmukauus WO
2008/146911; Brown, CE. et al. (2013) «Glioma IL13Ro2 Is Associated With Mesenchymal
Signature Gene Fxpression 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
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Associated With Invasion, Liver Metastasis, And Poor Prognosis», Cancer Res. 72(11):2780-
2790, Kasaian, M.T. ef al. (2011) «IL-13 Antibodies Influence IL-13 Clearance In Humans By
Modulating Scavenger Activity Of IL-13Ro2», J. Immunol. 187(1):561-569; Bozinov, O. ef al.
(2010) «Decreasing Expression Of The Interleukin-13 Receptor IL-13Ralpha2 In Treated
Recurrent Malignant Gliomasy», Neurol. Med. Chir. (Tokyo) 50(8):617-621; Fujisawa, T. ef al.
(2009) «4 novel role of interleukin-13 receptor alphal in pancreatic cancer invasion and
metastasis», Cancer Res. 69(22):8678-8685); unrerpun f6 (PCT nybnukauus WO 03/087340);
JAM-3 (PCT nyomuxauus WO 06/084078); KID3 (PCT nybmukarus WO 05/028498); KID31
(PCT nybmuxauus WO 06/076584); obmuit anturen kapuuHoms! KS 1/4 Hellstrom ef al. (1986)
«Monoclonal Mouse Antibodies Raised Against Human Lung Carcinomay», Cancer Res.
46:3917-3923);, LEA; LUCA-2 (nyonuxammu narenroB CIIIA 2006/0172349; PCT nyOnukauus
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;
meszotennH (Chang K, and Pastan 1. 1996 «Molecular cloning of mesothelin, a differentiation
antigen present on mesothelium, mesotheliomas, and ovarian cancersy», Proc Natl Acad Sci USA
93:136-40), MUC-1 (Mathelin, C. 2006 Gynecol Obstet Fertil. 34(7-8):638-46); MUM-1
(Castelli, C. et al. 2000 J Cell Physiol. 182(3):323-31); Myl; N-
anerwirmokosamunmntpancdepasy (Dennis, JW. 1999 Biochim Biophys Acta. 6,1473(1):21-
34), neornmukonporeuH;,; NS-10, oOHapykeHHblii npu aneHokapuuHomax; OFA-1; OFA-2;
onkoctatuH M (peuenTop oHkoctatuHa Oera, nateHt CIIA Ne7572896, PCT nyOaukarmst WO
06/084092); pl5 (Gil, J. ef al. 2006 Nat Rev Mol Cell Biol. 7(9):667-77), p97
(accounupoBanHbIil ¢ MenaHoMol antureH; Estin ef 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 (nonumop¢Hbi snutenuanbhbiii mynus, Hilkens ef al.
(1992) «Cell Membrane-Associated Mucins And Their Adhesion-Modulating Property», Trends
in Biochem. Sci. 17:359-363); PEMA (anTureH mnoiuMop(HOro 3MHTEIHAIBHOTO MYLHHA),
PIPA (marenr CIIA Ne7405061, PCT nyOmukaums WO 04/043239); PSA (aHTureH
npexacratenpHoO kene3bl, Henttu ef al. (1989) «cDNA Coding For The Entire Human Prostate
Specific Antigen Shows High Homologies To The Human Tissue Kallikrein Genesy, Biochem.
Biophys. Res. Comm. 10(2):903-910; Israeli ef al. (1993) «Molecular Cloning Of A
Complementary DNA Encoding A Prostate-Specific Membrane Antigen», Cancer Res. 53:227-
230; Cracco, CM. ef al. 2005 Minerva Urol Nefiol. 57(4):301-11); PSMA (cneunduvsbiii ans
npoctaTtel MeMOpaHHBIH aHTHreH, Ragupathi, G. 2005 Cancer Treat Res. 123:157-180);
npocratuueckas kucnas ¢ocdaraza (Tailor ef al. (1990) «Nucleotide Sequence Of Human

Prostatic Acid Phosphatase Determined From A Full-Length cDNA Cloney, Nucl. Acids Res.
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18(16):4928); Rz, oOHapyxkeHHbi mpu wmenaHome, ROR1 (marenr CIHA Ne5843749);
curromumuaer, SSEA-1; SSEA-3; SSEA-4; sTn (Holmberg, L. A. 2001 Expert Opin Biol Ther.
1(5):881-91); T-kyeTo4yHBIN penenTop, MOJYYEHHbIH U3 KOXKHOW T-KieTouyHoW JUM(pOMBI (CM.
Edelson (1998) «Cutaneous T-Cell Lymphoma: A Model For Selective Immunotherapy», Cancer
J Sci Am. 4:62-71); TsA;, oOHapyxeHHbII B MuenounHbix kierkax, TAG-72 (Yokota et al.
(1992) «Rapid Tumor Penetration Of A Single-Chain I'v And Comparison With Other
Immunoglobulin FFormsy», Cancer Res. 52:3402-3408); TLS (rpynma kposu A), peuentop TNF
(peuenTop TNF-a, peuentop TNF-B; peuenrop TNF-y (van Horssen, R. ef al. 2006 Oncologist.
11(4):397-408,; Gardnerova, M. et al. 2000 Curr Drug Targets. 1(4):327-64); TRA-1-85 (rpynmna
kpoBu H), peuenrop Tpanceppuna (marent CHIA Ne7572895, PCT mnybOmnukauus WO
05/121179), 5T4 (TPBG, rnukonporeun tpodobnacra; Boghaert, ER. et al. (2008) «7he
Oncofetal Protein, ST4, Is A Suitable Target For Antibody-Guided Anti-Cancer Chemotherapy
With Calicheamiciny», Int. J. Oncol. 32(1):221-234; Eisen, T. et al. (2014) «Naptumomab
Estafenatox: Targeted Immunotherapy with a Novel Immunotoxiny, Curr. Oncol. Rep. 16:370,
pp. 1-6); TSTA (onyxonecnernudu4HbII TPAaHCIUIAHTALMOHHBIH AHTUTeH), HATIPUMEp, BUPYCHO-
UHJIyLIUPOBaHHbIE OIyXOJIeBble aHTUreHbl, BKIouas T-anturen JIHK-conepxaiux omyxoneBbIx
BUPYCOB M aHTureHel obosnouku PHK-copmepxammx OmyxoseBbIX BHPYCOB, OHKO(ETalbHBIM
antureH-anbga-peronporenH, takoii kak CEA TosicToil Kuimku, OHKO(ETaJ bHBI AHTHUIECH
onyxosu moueBoro ny3eipsi (Hellstrom er al. (1985) «Monoclonal Antibodies To Cell Surface
Antigens Shared By Chemically Induced Mouse Bladder Carcinomasy, Cancer. Res. 45:2210-
2188); VEGF (Pietrantonio, F. ef al. (2015) «Bevacizumab-Based Neoadjuvant Chemotherapy
For Colorectal Cancer Liver Metastases: Pitfalls And Helpful Tricks In A Review For
Clinicians», Crit. Rev. Oncol. Hematol. 95(3):272-281; Grabowski, J.P. (2015) «Current
Management Of Ovarian Cancer», Minerva Med. 106(3):151-156; Field, K.M. (2015)
«Bevacizumab And Glioblastoma: Scientific Review, Newly Reported Updates, And Ongoing
Controversiesy, Cancer 121(7):997-1007, Suh, D.H. ef al. (2015) «Major Clinical Research
Advances In Gynecologic Cancer In 2014», J. Gynecol. Oncol. 26(2):156-167; Liu, K.J. ef al.
(2015) «Bevacizumab In Combination With Anticancer Drugs For Previously Treated Advanced
Non-Small Cell Lung Cancer», 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); peuenrrop VEGF (O’Dwyer. P.J. 2006 Oncologist. 11(9):992-998); VEPS;
VEPY; VIM-DS; u ranren Y, Le¥, oOHapy KeHHbIH B KJIeTKax SMOPHOHAIBHON KapIITHOMBIL.

[00397] CormacHO HEKOTOPHIM BapUAHTAM pEAIH3ALUN HACTOSINEr0 H300peTeHHs
ykaszaHHble PD-1-CBs3bIBAIOIINE MOJIEKYJIbI COTJIACHO HACTOSIIEMY U300PETESHHUIO UCTIONB3YIOT B

KOMOMHAIIMM C OAHOH Wik 0oJiee MOJIEKyJaMH, KOTOpble crienu(puuHO CBsi3biBatOTCsA ¢ ST4,
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B7H3, CD19, CD20, CDS1, CD123, DRS, EGFR, EpCam, GD2, gpA33, HER2, ROR-1, TAG-
72, antutenaom Kk VEGF-A w/unu VEGFR2.

[00398] Ykazanasie PD-1-CBs3bIBaOIIE MOJIEKYJTBI COTIIACHO HACTOSIIEMY H300PETEHUIO
MOXXHO KOMOMHHpPOBATH C HMMYHOTE€HHBIM AareHTOM, TaKUM KakK OIyXOJieBasl BaKIMHA.
ITonxonsmue BakIMHBI MOTYT COIEpPXKAaTh OUMWINEHHBIE OIyXOJIEBbIE AHTUTEHbI (BKIFOYAs
pPEeKOMOMHAHTHBIE OENKH, MENTHAbl ¥ MOJEKYJbl YIJIEBOIOB), ayTOJOIMYHBIE UM AJJIOT€HHBIE
OIyXOJIEBbIE KJIETKH. BbUIO OMMCAHO HECKONIBKO CTPATErHi, KACAOIIMUXCS OMyXOJEBBIX BAKLIUH
(cm., Hanpumep, Palena, C., et al., (2006) «Cancer vaccines: preclinical studies and novel
strategiesy, Adv. Cancer Res. 95, 115-145; Mellman, 1, ef 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 1-cell immunity to the HER-2/neu protein
after active immunization with HER-2/neu peptide-based vaccines», J. Clin. Oncol. 20, 2624—
2632; Vermelij, R. et al. (2012) «Potentiation of a p53-SLP vaccine by cyclophosphamide in
ovarian cancer: a single-arm phase I study.» Int. J. Cancer 131, E670-E680). Yka3auubie PD-
1-CBSI3BIBAIOIME MOJIEKYJIBI COTJIACHO HACTOSIIIEMY H300pETEeHHI0 MOXKHO KOMOMHHMPOBATH C
XUMHOTEPANeBTUYECKUMHU CXeMaMU. B 3THX ciydasix CyLIeCTBYeT BO3MOXKHOCTb CHMIKEHHSI
J03bl BBOAMMOT'O XMMHOTepaneTuieckoro pearenta (Mokyr ef al. (1998) Cancer Research 58:
5301-5304).

[00399] VYkazanubie PD-1-CBs3bIBaIOIIHE MOJIEKYITbI COTJIACHO HACTOSILIEMY H300PETEHUIO
MOXKHO KOMOWHHpPOBATh C JAPYTUMH HMMMYHOCTHMYJIUPYIOIIMMHU MOJIEKYJaMH, TaKUMH Kak
aHTUTENA, KOTOpPbIE AKTHBHPYIOT BOCIPHHUMYHBOCTD HUMMYHHOW CHCTEMbI XO35TUHA, YTOOBI
o0ecrnevynTh MOBBIIICHHbIE YPOBHH aKTUBAaUWU T-kjeTok. B wactHOCTH, OBUIO MOKa3aHO, YTO
antutena kK PD-1, antutena k PD-L1 w/unu antutena k CTLA-4 akTUBHPYIOT MMMYHHYIO
cucremy (cMm., Harpumep, del Rio, M-L. ef al. (2005) «Antibody-Mediated Signaling Through
PD-1 Costimulates T Cells And Enhances CDZ28-Dependent Proliferation», Eur. J. Immunol
35:3545-3560; Barber, D. L. ef al. (2006) «Restoring function in exhausted CD8 T cells during
chronic viral infectiony», Nature 439, 682—-687; Iwai, Y. et al. (2002) «Involvement Of PD-L1 On
Tumor Cells In The Escape From Host Immune System And Tumor Immunotherapy By PD-L1
Blockade», Proc. Natl Acad. Sci. USA 99, 12293-12297, Leach, D. R., et al, (1996)
«Enhancement Of Antitumor Immunity By CTLA-4 Blockade», Science 271, 1734-1736).
JIONIOTHUTENBHBIE UMMYHOCTUMYJIHPYIOIIHE MOJIEKYJIbI, KOTOPBIE MOXKHO KOMOMHHPOBATh ¢ PD-
1-CBSI3BIBAIOIIMMH MOJIEKYJIAMH COTJIACHO HACTOSIIEMY H300pETEHHIO, BKIFOYAIOT aHTHUTENA K
MOJIEKyJJaM Ha TOBEPXHOCTH IEHIPUTHBIX KIJIETOK, KOTOPbIE aKTUBUPYIOT (PYHKLHIO

nernpuTHbIX Kietok (JIK) u npencrasienne anturena, antutena k CD40, cnocoOHbIe 3aMEHHUTD
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AKTUBHOCTh XEJMNEPHBbIX T-KJIETOK, WM aKTUBUPYIOIIUE aHTHTENAa K KOCTUMYJIHUPYIOIIUM
mojiekyiam T-kinerok, Takum kak PD-L1, CTLA-4, OX-40 4-1BB u ICOS (cm., Hanpumep, Ito et
al. (2000) «kLffective Priming Of Cytotoxic T Lymphocyte Precursors By Subcutaneous
Administration Of Peptide Antigens In Liposomes Accompanied By Anti-CD40 And Anti-CTLA-4
Antibodiesy»,Immunobiology 201:527-40; marent CHIA Ne5811097; Weinberg ef al. (2000)
«bngagement of the OX-40 Receptor in vivo Enhances Antitumor Immunity», Immunol
164:2160-2169; Melero et al. (1997) «Monoclonal Antibodies Against The 4-1BB 1-Cell
Activation Molecule Eradicate Establish ed Tumors», Nature Medicine 3: 682-685; Hutloff ez al.
(1999) «ICOS Is An Inducible T-Cell Co-Stimulator Structurally And Functionally Related 1o
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):
10.1016/1.c01.2013.01.004), n/unu cTuMynupyromue XuMepHbsle anturenssle peuentops! (CAR),
COepIKalfie AHTUICHCBSI3bIBAIOIIMK JIOMEH, HANpaBJIEHHbII K AaHTHIeHy 3a00JieBaHUs,
ruOpPUIN30BAHHBIE ¢ OOHMM WK OoJjiee BHYTPUKJIETOYHBIMH CUTHAJIBHBIMH JOMEHAMH U3
Pa3NTUYHBIX KOCTUMYJIHPYIOINX OeNKOBbIX perentopos (Hampumep, CD28, 4-1BB, ICOS, 0X40
U T.7A.), KOTOpble CIyXaT Ui CTUMYJSILUH T-KJI€TOK NpPU CBA3bIBAHUM AaHTUTEHa (CM.,
Harpumep, Tettamanti, S. ef al. (2013) «Targeting Of Acute Myeloid Leukaemia By Cytokine-
Induced Killer Cells Redirected With A Novel CD123-Specific Chimeric Antigen Receptory, Br.
J. Haematol. 161:389-401; Gill, S. et al. (2014) «Lfficacy Against Human Acute Myeloid
Leukemia And Myeloablation Of Normal Hematopoiesis In A Mouse Model Using Chimeric
Antigen Receptor-Modified T Cellsy», Blood 123(15): 2343-2354; Mardiros, A. ef al. (2013) «T
Cells Expressing CD123-Specific Chimeric Antigen Receptors Exhibit Specific Cytolytic Effector
Functions And Antitumor Lffects Against Human Acute Myeloid Leukemiay, Blood 122:3138-
3148; Pizzitola, L et al. (2014) «Chimeric Antigen Receptors Against CD33/CD123 Antigens
Lfficiently — Target Primary Acute Mpyeloid Leukemia Cells in vivo», Leukemia
doi:10.1038/leu.2014.62).

[00400] VYkazanuabie PD-1-CBsA3bIBaIOIE MOJIEKYITBI COTJIACHO HACTOSIIEMY H300PETEHUIO
MOXHO KOMOMHHMPOBATh ¢ MHTHOMPYIOIIUM XHUMEPHBbIM aHTUTeHHBbIM penientopoM (ICAR) mmst
NepeHanpaBIeHUs]  HAleJIEHHbIX HMMMYyHOTepaneBTudeckux orsetoB. 1CAR  comepkut
AHTUTCHCBS3BIBAIOIINN JTOMEH, HANPAaBJICHHBIH K aHTHIeHY 3a00JieBaHHs, THOPUAN30BAHHBIN C
OIHUM WJIH 0OOJiee BHYTPHUKJIETOYHBIMH CUTHAJIBHBIMH JOMEHAMH U3 PA3JIMYHBIX HHTHOUPYIOIIHX
oenkoBbix penentopoB (Hampumep, CTLA-4, PD-1 u T. 1.), KOTOpBIE CIyKaT AJIsi OTPAHUYEHUS
0TBeTOB T-KJIETOK NPH CBSA3BIBAHUU C aHTHreHOM (cMm., Hanpumep, Fedorov V.D. (2013) «PD-1—
and CTLA-4-Based Inhibitory Chimeric Antigen Receptors (iCARs) Divert Off-Target
Immunotherapy Responsesy, Sci. Tranl. Med. 5:215ral72 doi:10.1126/ scitranslmed.3006597.
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[00401] B uvactHOCTH, yKa3aHHble PD-1-cBsi3pIBaroIe MOJIEKYJIbl COTJIACHO HACTOSIIEMY
U300pETEeHNI0 UCTONB3YIOT B KoMOuHaimu ¢ antuteiom k CDI137, amturenom k CTLA-4,
anturesnioM k OX40, anturenom k LAG-3, anturenom k PD-L1, anturenom k TIGIT, anTutenom
kK TIM-3 w/unu npoTUBOPAKOBOH BaKIIMHOM.

B JHarHocTuyecKasi v Jie4e0HO-THATHOCTHYECKAS M0JIE3HOCTh

[00402] Hexoropeie u3  PD-1-cBA3bIBaOIMX  MOJIEKYJ]  COTJIJaCHO  HACTOSILIEMY
HM300pETEeHUI0 He CITOCOOHBI WJIHM MPOSIBJIIOT CJIA0yI0 CIOCOOHOCTH OJIOKMPOBATH CBSI3BIBAHUE
PD-1 ¢ pgurangom PD-1L. B stoit cBsizu antutena MAT 2 k PD-1 u MAT 4 x PD-1, ux
Ir'yYMaHU3UPOBAaHHbIE NPOU3BOMAHBIE, & TAKXKe MOJEKyJbl, coaepskamue ux PD-1-csasbiBaromue
¢dparmeHTsl (Hanpumep, ducnenudpuuecKple qUaTena, U T.1.), WIN Te, KOTOpble KOHKYPUPYIOT 32
CBSI3bIBAHHE C YKA3aHHBIMU AHTUTEJIAMU, MOTYT OBbITb IOMEYEHBl AETEKTHPYeMOH METKOMH
(HampuMmep, C UCHOJb30BAHHEM PAJAMOAKTUBHBIX, (PEPMEHTATHUBHBIX, (IYyOPECLEHTHBIX,
XEMIJTFOMUHECLIEHTHBIX, TAPAMAarHUTHBIX, TUAMArHUTHBIX WJIM JPYTUX MEYEHbIX (PparMeHTOB) U
UCTIONB3YIOTCS Anst netekrupoBanusi PD-1 B obpasuax wimm Busyanmsammu PD-1 Ha kieTkax.
ITocKOJIbKY yKa3aHHbIE MOJIEKYJbl HE BJIMSIOT Ha OHOJIOTHUECKYH0 aKTUBHOCTH PD-1, oHH
OCOOEHHO TOJIE3HBI B CHOCOOAaX OMNpEAENeHUs] CTENEHH, MECTONOJOXEHUS W H3MEHEHUs
skcnpeccu PD-1 y cyObexToB (Hampumep, y CyOBEKTOB, KOTOPBIX JiedaT OT paka, CBS3aHHOTO C
SKCTIPEeCCHel MU HalleJIeHHbIM Bo3aelcTBueM Ha PD-1).

XII  dPapmaneBTHYECKHE KOMIO3HLIMHU

[00403] KoMmosuiuu corjacHoO HacTOSIIEMY H300PETEHHIO BKIIFOYAIOT Hepac(acoBaHHbIE
JIeKapCTBEHHbIE KOMIIO3UIIMH, MTPUTOIHbIE JIJIsl U3rOTOBJICHHs (PapMaleBTUYECKIX KOMITO3ULIUH
(HampuMep, HEOYMINEHHBIX WM HECTEPUJIbHBIX KOMIO3UIHUK) |  (papMaleBTHYECKUX
KOMITO3ULUH (T.€., KOMITO3UIIMH, KOTOPBIE MOIXOAST JUIsl BBEACHUsI CYOBEKTY WM MALHEHTY),
KOTOpbIE MOTYT OBbITh HCIOJIB30BaHbI B MPUTOTOBJIEHUH CTAHIAPTHBIX JIEKAPCTBEHHBIX (POpM.
[Monxonsimue KOMIO3HLUU COAEPKAT MPOPHIAKTUYECKH WJIH TeparneBTHUecKH 3((eKTHBHOE
KOMU4YecTBO PD-1-CBSA3BIBAIOIIMX MOJIEKYJI COMJIACHO HACTOSIIEMY HW300pPETEHUIO HITU
KOMOMHAIIMIO  TMOAXOJSINUX AareHToB U (papMaleBTHYECKH TMPUEMIIEMOTO  HOCHUTEJIS.
[IpenqnoyTuTenbHO  KOMIIO3HIMM ~ COMJIACHO  HACTOSIIIEMY — W300pPETeHHIO  ConeprKar
npoHIaKTHUECKH WM  TepaneBTudecku 3(dexTrnBHOE KoOIMuecTBO PD-1-CBA3BIBAIOLINX
MOJIEKYJI COTJIACHO HACTOSIIEMY M300peTeHUI0 U (hapMaleBTHYECKH MTPHEeMIIEMbIii HocuTenb. B
00JIaCTh HACTOALIETO M300pPETeHHs] B YACTHOCTH BKJIFOUEHBI MOAXOASIINE (hapMaleBTHUYECKUE
KOMITO3UIINH, B KOTOPBIX PD-1-cBsi3pIBaromas Mosekyia npencrasisier codoii: MAT k PD-1 1,
MAT 2 k PD-1, MAT 3 x PD-1, MAT 4 k PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 x PD-
1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10 x PD-1, MAT 11 k PD-1, MAT 12 x PD-1, MAT 13
k PD-1, MAT 14 x PD-1 unu MAT 15 k PD-1; rymanusupoannoe MAT k PD-1 1; MAT 2
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PD-1, MAT 3 k PD-1, MAT 4 k PD-1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 k PD-1, MAT 8
kK 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 umn MAT 15 x PD-1; PD-1-cBs3biBaromuii pparMeHT JIF0OOro yKa3aHHOTO
aHTHTENlA, WM B  KOTOpPhIX PD-l-cBs3biBarommasi  MOJIeKyJia MPEACTaBIsieT  COOOM
oucnermduueckoe nuateno k PD-1- (Hanpumep, Oucnemmpuueckoe nuareno PD-1xLAG-3). B
00JIaCTh HACTOSIIEr0 M300PETEHUs] BKJIIOUEHBl B YACTHOCTU MOJIEKYJIbI, KOTOpBIE COAEpkaT 3
CDRL u 3 CDRu u3 MAT k PD-1 1, MAT 2 x PD-1, MAT 3 k PD-1, MAT 4 k PD-1, MAT 5 k
PD-1, MAT 6 k PD-1, MAT 7 k PD-1, MAT 8 x PD-1, MAT 9 k PD-1, MAT 10 x PD-1, MAT
11 x PD-1, MAT 12 x PD-1, MAT 13 k PD-1, MAT 14 k PD-1 wnmu MAT 15 k PD-1;
rymanusupoBaHHoro MAT k PD-1 1; MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 x PD-1, MAT 5 k
PD-1, MAT 6 k PD-1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 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 uniu MAT 15 x PD-1.

[00404] B  obmacte  Hactosiiero  u300peTeHUsT  TakKKe  BKJIIOYEHBI  TaKue
(apmaueBTHYECKHE KOMITO3HLINH, KOTOPbIE TOMOJTHUTEIBHO COAEPIKAT BTOPOE TEPANEBTUIECKOE
aHTUTENO (HampuMmep, crenupuYHOe Ui OINyXOJeH MOHOKJIOHAJIBHOE AHTUTENO), KOTOpOe
SIBJSIETCS CIIENM(UYHBIM B OTHOIIEHUH KOHKPETHOTO PaKOBOTO aHTUIEHA, U (hapMalleBTUYeCKU
NPUEMJIEMBINI HOCUTETIb.

[00405] CornmacHO KOHKPETHOMY BapHUaHTy peajM3alMd HACTOSINEro HU300peTeHus
TEPMUH «(papMarieBTUYeCKH NPUEMJIEMBI» O3HA4aeT OAOOPEHHBIH PEryJIHPYIOLUIUM OPTaHOM
(benepasbHOrO MPABUTENILCTBA HJIM MPABUTENIbCTBA IITATA WU MEPEYUCIeHHbI B Papmakornee
CIOA wmm npyroit oOmenpu3HaHHOW (papmakoree AJisi UCMOJMb30BaHUS Y KHUBOTHBIX U, Ooee
KOHKPETHO, y 4YeJloBeKa. TepMHUH «HOCHTENb» OTHOCUTCS K pa30aBUTENIO, aIbIOBAHTY
(Hampumep, anbproBaHTy @pelinaa (MOJHOMY U HETIOJIHOMY ), BCIIOMOTaTeIbHOMY BEIECTBY MU
HOCUTENIFO, €  KOTOpPBIM  BBOIIT  JIGKAPCTBEHHOE  coenuHeHuwe.  [lopxonsmumu
(apMaleBTHYECKUMH HOCUTEJSIMH MOTYT OBITb CTEPHJIbHBIE JKHIKOCTH, TaKWe KakK BOIa M
Maciia, BKJIOYas Macjia HeQTenmpoAyKTOB, Macjia JKHUBOTHOTO, PAaCTUTEJILHOTO WU
CHHTETHYECKOTO MPOUCXOKIEHHS, TAKUE KaK apaxHUCOBOE MAaCJO, COEBOE MAaCJO, MHUHEPAIbHOE
Maciio, KYHXKYTHOE Macjo M TOMy nojoOHoe. Bonma siBisieTcst mpennoYTHTEIbHBIM HOCUTENEM
NPpU BHYTPUBEHHOM BBEACHHU (papManeBTHUECKON KOMMO3UIUH. PU3NOJOTHYECKHE COJIEBbIE
pPacTBOPBI M BOJHBIC PACTBOPBI JEKCTPO3bI U TIIMIEPHUHA TAK)KE€ MOTYT OBITh HCIOJB30BAHBI B
KAa4eCTBE JKUAKUX HOCHTENeH, B YaCTHOCTH Ui HHBEKLUHOHHBIX pacTBOpoB. Ilomxomsmue
(dapMarieBTHUECKHE BCIIOMOTATENbHbIE BEIIECTBA BKIIOYAIOT KpaxMall, TIJIFOKO3Y, JAKTO3Y,
caxapo3y, JKeJNaTHH, COJION, PHC, MYKY, MeJ, CHJIMKarejlb, CTeapaT HaTpPUs, MOHOCTeapat
IJULEPUHA, TaJlbK, XJOPUA HATPUs, CyXoe OOEe3KUPEHHOE MOJIOKO, TMIIMLEPUH, TMPOIUIIEH,

TJIUKOJIb, BOJY, 3TaHON W T. m. KoMmo3umus, eciii HeOOXOIUMO, TaKKe MOXKET COAepKaTh
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HE3HAUNTEJIbHbIE KOJMYECTBA CMAUMBAIOIINX WM 3MYJBTUPYIOIIUX AreHTOB WM Oy(epHbIX
areHToB s mopaepxkanus pH. Iloxxomsimue KOMMo3MIUKU MOryT ObITH B (hOpME PacTBOpOB,
CYCHEeH3UH, 3MyJIbCUH, TaOJETOK, MIIIOJb, KAICYJ, MOPOLIKOB, KOMIO3HLUUN C 3aMEAJIEHHBIM
BBICBOOOKIAEHHEM H T. II.

[00406] OOBIYHO WMHIPEIMEeHTHl KOMITO3UIUH COTJIACHO HACTOALIEMY H300pETEHUIO
MOCTABJISIIOT MO OTAENbHOCTH WM CMEIIMBAIOT C IMOJIY4YeHHEM CTaHJapTHON A03MPOBAHHOMN
¢dopmbl, Hampumep, B BHAE CYXOro JHO(PHIN30BAHHOTO IOPOIIKA WM KOHLEHTpaTa, He
COJIEpIKaLlero BOAbL, B I'€PMETHYHO 3aKPBITOM KOHTEIHepe, TakOM Kak aMIlyjia WM calle, C
yKa3aHHEM KOJIMYeCTBAa AaKTUBHOIO areHtra. B ToM ciydae, eciau KOMITO3ULMS JOJDKHA OBITH
BBEleHA myTeM HHQY3UH, OHA MOXeT OBITh pacmpeneneHa ¢ WHQPY3MOHHOH OyTBUIKOH,
coziepKalieil CTepuibHYI0 (papMalleBTUYECKYI0 BOAy MM (usmonoruyeckuit pactsop. B tom
cllydae, €ClIM KOMITO3MLMIO BBOAAT MyTeM HHBEKIIMH, MOXeET ObITh obecreueHa amiyJia
CTePUJIbHOW BOABI JJII MHBEKLUUI WM (PU3NOJOTHYECKOro pacTBOpa TaK, YTO HHIPEAHEHTHI
MOTYT ObITh CMELIAHBI TIEPE]] BBEICHUEM.

[00407] Komnosunuuy cornacHo HacTosimeMy H300pETeHHI0 MOTYT ObITh M3TOTOBJICHBI B
BHUJIe HEHTPAJbHBIX WJIN COJNEBBIX (hopM. PapMalieBTHUECKH MPUEMIIEMBIE COJIM BKIIFOYAIOT, HO
HE OrPaHUYMBAIOTCS UMH, COJH, 0Opa30BaHHBIE C AHMOHAMH, TAKUMH KaK aHUOHBI, OJTy4YEHHbIE
U3 COJIIHOM, (ochOpHOM, YKCYCHOW, LIABENIEBOH, BUHHON KHCJIOT U T. ., U T€, KOTOPBIE
00pa3oBaHbl KATUOHAMH, TAKUMH KaK KATHUOHBI, TMOJIyYEHHbIE M3 HATPHs, KaJHs, aMMOHHUSI,
KaJbLUs, THIPOKCUIOB >Keje3a, HW30MPONIIAMUHA, TPHUITUIAMHUHA, 2-3THJIAMHUHOSTAHOIIA,
TUCTUANHA, TPOKaUHA U T. 1.

[00408] CornacHo HacToOsIIeMy M300PETEHHIO TaKKe TNpeIokeHa (papMaleBTHYECKast
yHakoBKa Wjau HaOOp, comep:kKalquii ONMH WM Oojiee KOHTEHHEpOB, 3amojHeHHbIX PD-1-
CBSI3BIBAIONIEH MOJIEKYJION COMIACHO HACTosleMy H300peTeHHio (M 0ojiee MPeanoyYTUTETBHO
MAT k PD-1 1, MAT 2 k PD-1, MAT 3 k PD-1, MAT 4 x PD-1, MAT 5 x PD-1, MAT 6 k PD-
1, MAT 7 x PD-1, MAT 8 x PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT 12
k PD-1, MAT 13 k PD-1, MAT 14 k PD-1 umu MAT 15 k PD-1; rymanusupoBanasim MAT k
PD-1 1, MAT 2 x PD-1, MAT 3 x PD-1, MAT 4 k PD-1, MAT 5 k PD-1, MAT 6 k PD-1, MAT
7 x PD-1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10 k PD-1, MAT 11 x PD-1, MAT 12  PD-1,
MAT 13 k PD-1, MAT 14 k PD-1 wnmu MAT 15 x PD-1, PD-1-cBs3biBatoruumM (pparmMeHTOM
moOoro u3 ykaszaHHbIX aHTUTEN, Wid PD-1-cBs3biBaromei MONEKyJIOH, KOTOpasi MPEACTaBIAET
coboii bucnenudpuueckoe nuareno k PD-1 (manpumep, ducneungudeckoe auareno PD-1xLAG-
3)). B obnacte Hacrosimero Hu300peTeHHs B YACTHOCTH BKIFOYEHBI MOJIEKYJIbL, KOTOPBIE
cogep:kat 3 CDRL u 3 CDRul u3 MAT k PD-1 1, MAT 2 k PD-1, MAT 3 x PD-1, MAT 4 k PD-
1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 8 k PD-1, MAT 9 x PD-1, MAT 10
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PD-1, MAT 11 x PD-1, MAT 12 k PD-1, MAT 13 k PD-1, MAT 14 x PD-1 umu MAT 15 k PD-
1, MO OTAENBPHOCTH WM C MOAXOASINUM (papManieBTUYECKH MpHeMIeMbIM HocuTesneM. [Tomumo
3TOrO OAMH WM Oosee Ipyrux nporIaKTHUIECKUX W TEPANEBTHUECKUX areHTOB, MPUTOAHBIX
Ui JiedeHust 3a00NeBaHus], TaKK€ MOTYT OBITh BKIJIOUEHBI B (PapMalleBTUYECKHH IMAKET WU
HabOop. CornacHo HacTosIIIEMY M300PETEHHIO TaKKe MpensIokeHa (papmaneBTH4eCKas ynakoBKa
win HaOop, copepkalui OOUH WM OoJjiee KOHTEHHEPOB, 3alOJHEHHBIX OAHMM WM Oonee
UHTpeIueHTaMu  (papMaleBTUYeCKNX KOMITO3ULMH COTJIACHO HACTOSINEMY M300pETEeHHIO.
VYBenomnenne B ¢opme, MPEANHCAHHOW NPAaBUTENBCTBEHHBIM AreéHTCTBOM, PETYJIUPYIOIIUM
U3TOTOBJIEHHE, TPUMEHEHNE HIIH TPOJaxy (papMalieBTUIECKHX MPenapaToB WM OHOJOrHYECKUX
NPOIYKTOB, KOTOPOE OTpa’kaeT ofoOpeHne YKa3aHHBIM ar€HTCTBOM ITPOU3BOICTBA, IIPUMEHEHUS
WIN TPONAXH Ui BBEACHHUS 4YeNOBEKY, MOXeET ObITb He0OsA3aTeNbHO MPHUKPEIJIEHO K
yKa3aHHOMY KOHTeHHepy (KOHTelHepaMm).

[00409] CornacHO HacTosIIEMY H300PETEHHIO TaKKe MPEJIOKEHbI HAOOpPbI, KOTOpbIE
MOKHO TPHMEHSTh B BBIIEYKa3aHHBIX criocobax. Habop moxer comepkarh oy u3 PD-1-
CBSI3BIBAIOIMX MOJIEKYJI COTJIACHO HAcTosAmeMy mn300pereHmo. Habop MOXeT HONOIHUTEIBHO
comepkaTb ONWH WM Oojiee APYrHX NPO(UIAKTUUECKHX W/WIM TePaleBTUYECKUX areHTOB,
NPUTOHBIX JJISI JICUEHUS paka, B OJHOM MM Ooyee KOHTeWHepax, W/Wiu HaOOp MOXKeT
JOMOJHUTEIBHO CONePKaTh OAHO WM 0OJiee IUTOTOKCUYECKUX aHTHUTEJI, KOTOPbIE CBS3bIBAIOTCS
C OOHUM WM OoJiee pPAKOBBIMM AHTUT€HAMH, AacCOLMHMPOBAaHHBIMU C pakoM. CoriacHo
HEKOTOPBHIM BapUAHTAM PEAT3aLH HACTOSLIEr0 N300peTeHust APYror npoGUIakKTHIECKU WIn
TEPareBTHUECKUH areHT MPenCcTaBisieT COO0H XUMUOTEpaneBTHIYeCKUi areHT. COorjlaCHO APYTHM
BapUAHTAM pPEAM3aLMU HACTOSIIEro M300peTeHUs MPOQPIIAKTHUECKUN WU TEPAreBTHYCCKUN
areHT MpeCTaBIIsAeT COO0H OMOJOrHYECKOe WIIM TOPMOHAIBHOE TEPAEBTHIECKOE CPEICTBO.
XIII Croco0bl BBeAeHUS

[00410] Kommosuimu corjiacHO HacTOsIIEeMY U300PETEHUI0 MOTYT ObITh OOecTeYeHbl JJIst
JeueHus, NPOPHUIAKTHKH W YIyYIIEHHs OJHOrO WM Oojiee CHMIITOMOB, CBSI3aHHBIX C
3a0o0NeBaHNEM, PACCTPOWCTBOM WM WH(pEKIHUEH, MyTeM BBENEHHUS CYOBbeKTy 3((PEeKTHBHOrO
KOJIN4eCTBA THOPUAHOTO OeNKka MM KOHBIOTHPOBAHHOH MOJEKYJIbI COTJIACHO HACTOSLIEMY
u300peTeHnio, Wik (apMaleBTHUYECKOW KOMIIO3WLIMU, COAEp Kalled THOPHIHBIN OeNOK WU
KOHBIOTHPOBAHHYIO ~ MOJIGKYJIy  COTJIaCHO  Hacrosimemy — m3oOpereHmro.  CornacHo
NPEANOYTUTEIbHOMY AaCIeKTy YKa3aHHblE KOMITO3ULMHM [0 CYINECTBY OYHINEHBI (T.€. IO
CYIIECTBY HE COAEP)KaT BELIECTBA, KOTOpPbIE OrPaHWYMBAIOT HMX JACHCTBHE WM BBI3BIBAIOT
HekenatenbHble  1o0ouHble  3(dexTer). COornacHO KOHKPETHOMY BapHaHTy peain3alun
HACTOSIIIETO M300peTeHHst CyOBeKT TMpPEeACTaBisieT COOOH JKMBOTHOE, MPENNOYTHTEIBHO

MIJICKOIIUTAOLICE, TAKOC KaK MIICKOIUTAOMICE, HE OTHOCAIICECd K IpUMaTaM (Haan/IMep,
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OBIYBHX, JIOIIAAMHBIX, KOIIAYbHX, COOAYbMX, TPHI3YHOB U T. A.), WIH TpuMarta (Hampumep,
00e3bsiHy, TaKyl KakK sIBAHCKas Makaka, 4dejoBeka W T. 1.). CorjacHO MpeArnoYTHTETbHOMY
BAPUAHTY pea3aliy HACTOALIETO N300PETEHUS CYOBEKT SIBJISIETCS YENOBEKOM.

[00411] PaznuuHbie CHCTEMBbI HOCTAaBKH H3BECTHBI U MOTYT OBITh HCIOJIB30BAHBI JIJIs
BBEICHUS] KOMIIO3HLIMIA COTJIACHO HACTOSIIIEMy H300PETeHHIO, HAMPUMEp, HHKATICYJIUPOBAHUE B
JUIMOCOMAx, MHKPOYACTHIAX, MHKpPOKAICyJiaX, PEKOMOWHAHTHBIC KJIETKH, CIIOCOOHBIE
SKCTPECCUPOBATh AHTUTEJNIO WIIH THOPHUIHBIN OEJIOK, OMOCPEeIOBAHHBIN PELENTOPAMH SHIOLIUTO3
(cm., Hampumep, Wu et al. (1987) «Receptor-Mediated in vitro Gene ITransformation By A
Soluble DNA Carrier Systemy, J. Biol. Chem. 262:4429-4432), KOHCTpyUPOBaHHE HYKJIEHHOBOU
KUCJIOTBI KaK 9aCTH PETPOBUPYCHOTO HIIA APYTOrO BEKTOPA U T. 1.

[00412] CriocoObI BBeIEHUST MOJIEKYJIBI COTJIACHO HACTOSIIEMY M300PETeHHIO BKJIIOUALOT,
HO HE OrPaHWYHMBAIOTCS UMH, T[apEeHTEpalbHOEe BBeACHUE (HAMpPUMEP, BHYTPUKOXKHOE,
BHYTPUMBILIEYHOE, BHYTPUOPIOIINHHOE, BHYTPUBEHHOE U MOAKOXKHOE), STMHAYPATbHOE U Yepes
clu3uCTbie O0ONOYKH (HAampuMep, HHTpaHA3aJIbHBIE W mepopaibHblii myTH). CoryacHo
KOHKPETHOMY BapHUaHTy peai3alliil HACTOsIIEero u3odpererus PD-1-cBs3bIBarOIME MOJIEKYIIbI
COTJIACHO HACTOSIIIEMY M300pPETeHHI0 BBOAST BHYTPUMBILIEYHO, BHYTPUBEHHO MJIH TOJKOKHO.
Kommno3uuun MOXKHO BBOAUTH JIEOOBIM yIOOHBIM CIOCOOOM, HAmpumep, MyTeM WHQPY3UH WU
OONIOCHOM WHBEKIHMH, MyTE€M BCACBIBAHMS 4Yepe3 SIMUTENHAJbHbIE HIIH CIM3UCTbIE OO0OJOYKH
(Hampumep, CIM3UCTYIO O0OJOYKY TOJOCTH PTa, CIM3UCTYIO OOOJIOYKY MPSIMON KHIIKHA U
KUIIEYHUKA U T. J.) ¥ MOKHO BBOJMTb BMECTE C IPYTUMHU OUOJIOTHYECKH aKTUBHBIMU areéHTaMU.
BBenenne MOKeT ObITb CUCTEMHBIM MJTH JIOKAJIbHBIM. [TOMHMO 3TOT0O Tak:ke MOXKHO TPUMEHSITh
JIETOYHOE BBEIEHHE, HATIPUMED, C HCIOJb30BAHUEM HHTANIATOPA WJIM PACIIBUIMTENISI U COCTAaBa C
a’po30oJbHbIM areHToM. Cwm., Hampumep, mateHTbl CIIIA NeNe6019968; 5985320; 59853009;
5934272; 5874064; 5855913; 5290540; u 4880078; u PCT nyOmukammu WO 92/19244; WO
97/32572; WO 97/44013; WO 98/31346; u WO 99/66903, koTOpbIe BCE MOJTHOCTHIO BKJIFOYESHBI
B HACTOSIIYIO 3a5IBKY TIOCPENCTBOM CCBLIKH.

[00413] CornacHo HacTosIEMY H300PETEHUIO Takke mperyioxkeHsl PD-1-cBs3biBaromue
MOJIEKYJIbI COTJIACHO HACTOSIIEMY H300PETEHUI0, YIMAKOBAHHbIE B T€PMETUYHO 3aKPBITHIN
KOHTEHHep, TaKOH Kak aMmmyja WM calle, ¢ YKa3aHHeM KOoJudecTBa Mosekysbl. CorjacHo
OITHOMY BapHaHTy peaJlu3aliK HACTOSIIETr0 U300peTeHUs] YKa3aHHbIE MOJIEKYJIbI TOCTABJISIFOTCS
B BHJAE CYXOro CTEPHJIU30BAHHOTO JHOMUIM30BAHHOIO TOPOIIKA WM KOHIIGHTpaTa, He
COJZIEpIKAIer0 BOIbI, B T€PMETHYHO 3aKPHITOM KOHTEWHEpPEe M MOTYT OBITh BOCCTAHOBJICHBI,
HAaTIpUMep, ¢ UCTOJIb30BAHUEM BOABI WM (PU3HOJIOTHYECKOTO PAaCTBOPA IO COOTBETCTBYIOIIEH

KOHIIEHTpaluu st BBeneHus cyOwbekty. IlpenmoururensHo PD-1-cBsi3bIBaroIIne MOJIEKYJIbI
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COTJIACHO  HACTOSIIIEMY  M300PETEHHIO TMOCTABJKIIOT B BHUAE CYXOro  CTEPUIIBHOTO
MO UIN30BAHHOTO MOPOIIKA B TEPMETUYHO 3aKPBITOM KOHTEHHEpE.

[00414] JInopunmzoBanubie PD-1-cBsi3bIBarOIfie MOJIEKYJIBI COTJIACHO — HACTOSIIEMY
u300peTeHnio caenyer XpaHuth npu Temmepatype or 2 °C mgo 8 °C B uX mepBOHAYAILHOM
KOHTEHHepe, U MOJIEKYJIbl JOJDKHBI ObITh BBENEHBI B T€UeHHE 12 4HacoOB, MPEANIOYTUTENBHO B
TeueHWe 6 4YacoB, B TEYEHME 5 4YacoB, B Te€UE€HHE 3 YacOB WJIM B TeueHue | yaca moclne
BOCCTAHOBJIEHUsA. B 1pyrom BapuaHTe peaiu3allid YyKa3aHHbIE MOJIEKYJbl MOCTaBISIIOT B
KHUAKOH ¢opMe B TepMETHMYHO 3aKpbITOM KOHTEHWHEpe ¢ YyKa3aHHWeM KOJIMYeCcTBa U
KOHLIGHTPALMK  MOJIEKyJbl, T'MOpUAHOro Oenka WM KOHBIOTHPOBAHHOH  MOJIEKYJIBL
IIpennoururensHo ykazaHHble PD-1-cBsi3pIBaromue MOJEKyJbl, €CIM OHHU OOecreueHbl B
KHUIKOH popMe, MOCTABISIIOT B FePMETUYHO 3aKPBITOM KOHTEHHEpe.

[00415] KonnyecTBO KOMMO3MILIMK COTJIACHO HACTOSLIEMY H300peTeHuto, KoTopast Oyner
3¢ eKTUBHON NpH JIEYSHUH, TPEAOTBPAILEHUN WIIN YIIyULIEHUH OXHOTO WK 0oJiee CHMITTOMOB,
CBSI3aHHBIX C PACCTPOHCTBOM, MOXKET OBITh ONpeieeHa ¢ MOMOIIBIO CTAHAAPTHBIX KIMHHYECKUX
meronuk. TouHas no3a, kKoTopas OyneT NMpPUMEHeHa B COCTaBe, Takke OyAeT 3aBHUCETh OT
cniocoba BBEAEHUS M OT TSDKECTH COCTOSIHMS, U JOJDKHA OBITh ONpefesieHa B COOTBETCTBHH C
pelIeHNeM MPAKTHKYIOIIEro Bpada M OOCTOSTENbCTBAMU Ka)kKAOro mamueHta. DddexkTuBHble
J03bI MOTYT OBITh SKCTPAMOJIUPOBAHBI U3 KPUBBIX 3aBUCUMOCTH OTBETA OT JA03bI, MOJYYSHHBIX U3
UCTIBITATENIbHBIX CUCTEM B YCIIOBUSX i1 VilrO WIN KUBOTHBIX MOJIENEi.

[00416] B nHacrosimeli 3asiBke TepMHH «3()(PEKTUBHOE KOJUYECTBO» (PapMalieBTUYECKOM
KOMITO3UIIUM B OJIHOM BapHaHTE peaU3aldyu MPENCTaBIsAeT COOOIH KOJHMYECTBO, TOCTATOYHOE
IUIE  TIONy4eHHs OJIATONPUSATHBIX WJIM  JKEJATENbHbIX PE3yJIbTAaTOB, BKIKOYAs, HO HE
OTPaHUYUBASCh HMH, KIMHUYECKHE pe3yJbTaThl, TaKue€ KaK yMEHbIIEHHE CHMITOMOB,
BO3HUKAIOIUX B pe3ysibraTe 3a00JieBaHus, OCa0ieHne CUMITOMa HWH(pEKuud (Hampumep,
BUPYCHOM HArpy3KH, JHXOpaAKH, OOJH, CErcuca W T.A.) WIM CUMOTOMA paka (Hampumep,
nposugepanui PaKOBbIX KJIETOK, MPUCYTCTBHS OIYXOJIM, METACTa3 OMYXOJU U T. JI.), MOBBIIIAs
TEM CaMblM Ka4yeCTBO JKM3HM WHIWBUAYYMOB, CTPAJAalOIIUX VKa3aHHBIM 3a00JIEBaHUEM,
YMEHBLICHNUE O3Bl IPYTHX JICKAPCTBEHHBIX CPEICTB, HEOOXOAMMBIX JUIS JIeUeHUs 3a00IeBaHus,
yCUJIEHHE JAEWCTBHs JPYroro JEKapCTBEHHOIO CpPEACTBA, HANpUMeEp, IyTeM HalleJeHHOro
BO3JCHUCTBHSI W/WMJIM HWHTEPHAIHM3ALMH, 3aMEIJIEHHE NpPOrpecCUpoBaHusl 3a00yieBaHUs W/ WM
MPOJICHUE TIEPUOJA BbDKUBAHUS UHIUBUYYMOB.

[00417] D¢ dexTuBHOE KONMYECTBO MOXKHO BBOIAHTH C IMOMOINBIO OJHOrO WM Oonee
BBeAeHUi. [y meneit Hactosimero u3o0OpereHus 3(PpQPEeKTUBHOE KOJIHYECTBO JIEKAPCTBEHHOTO
npenapara, COeIWHEHHs WM  (PapMaleBTUYECKOH KOMITO3WIMH TPEICTaBJsAeT COOOH

KOJIMYECTBO, OCTATOYHOE Ui CHIDKeHus mponmdepanyu (rwiu 3¢p¢deKTa) mpUCyTCTBYIOMIETO
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BUpPYCa U JJI1 YMEHBIICHUS W/WIN 3aMeJICHUs Pa3BUTHs BHPYCHOTO 3a00JIEBAHMS, MPSIMO MU
kocBeHHO. COrjjacHo HEKOTOPBIM BapHaHTaM pEaNM3alMi  HACTOSINEro  H300peTeHus
3¢ eKTUBHOE KOJMYECTBO JIEKAPCTBEHHOTO Mperapara, COeIWHEHHs WIN (papMaleBTHUECKOM
KOMITO3UIIMM MOXKET ObITb, HO HeOOs3aTeNbHO, IOCTUTHYTO B KOMOHMHALMU C JPYTUM
JEKapCTBEHHbIM MPErapaToM, COEJUHEHHEM WiIH  (PapMaLeBTHUECKOH  KOMITO3UIUEH.
CootBercTBeHHO, «3(p(EKTUBHOE KOJHMYECTBO» MOXKET OBITh PACCMOTPEHO MPUMEHUTENBHO K
BBEICHUIO ONHOIO WM 0ojiee XUMHOTEPANEeBTHUYECKHUX AareHTOB, M OAMH AareHT MOXHO
paccMaTpuBaTh KaK BBEIEHHBIH B 3 (PEKTUBHOM KOJMUECTBE, €CJIM, B KOMOMHAIIMU C OJHUM WJIU
Oonee IpyruMu areHTaMH, AOCTUTHYT WM MOKET OBITh JOCTUTHYT JKEJaTeNbHBIA pe3yJbTarT.
Hecmotpss Ha TO, YTO WHAMBHAYaJbHbIE IOTPEOHOCTH pPA3JNUYAIOTCS, OIpPEIENeHHe
ONTUMAJIbHBIX JAHMANa3oHOB 3((EKTUBHBIX KOJHYECTB Ka)XIOr0 KOMIIOHEHTAa HAaxOIUTCS B
npenenax KOMIETeHINH CIIeLHAINCTOB B TAHHOW 00JIaCTH TEXHUKH.

[00418] Jdns  PD-1-CBS3bIBAlOIIUX MOJIEKYJ, BKJIIOUEHHBIX B 00JACTb HACTOSIIETO
n300peTeHusi, NO3MPOBKa, BBOANMAS MALMEHTY, NMPEINOYTUTEIbHO ONpeAeseHa Ha OCHOBAHUH
maccel Tena (kr) cyObekra-perunuienta. Jnst PD-1-CBsi3bIBatOIUX MOJIEKYJI, BKJIIOUEHHBIX B
o0JlacTh HACTOSAIIErO M300pEeTeHHs], BBOAMUMAsl MALMEHTy NO3UPOBKA, KaK MPABUJIO, COCTABISET
no MeHbleld mepe npubmusutenbHo 0,01 MKI/kr, mo MeHbiued mepe npubnusutensHo 0,05
MKI/KT, TIO MEHbIIeH Mepe mpubmu3uTesibHo 0,1 MKI/KT, O MeHbIIel Mepe mpuOnu3uTenbHo 0,2
MKI/KT, TIO MEHbIIIeH Mepe npuOau3nuTeIbHO 0,5 MKI/KT, 1O MEHbIIEH Mepe MPUOIU3UTENBbHO |
MKI/KT, TI0 MEHbIIEH Mepe NMPUOIU3UTENbHO 2 MKI/KT, 1O MEHbIIEH Mepe MPUOIU3UTETBHO 5
MKI/KT, TIO MEHbIIeH Mepe mpuOnn3nuTesbHO 10 MKI/KT, O MEHbLIeH Mepe MpuOIM3uTeabHO 20
MKI/KT, TI0 MEHbLIEH Mepe mpuOIu3uTesibHo S0 MKI/KT, 1O MEHbLIeH Mepe npudausutensHo 0,1
MI/KT, 10 MEHBILIECH Mepe MPUOTU3UTENHHO 1 MI/KT, 110 MEHbLIEeH Mepe MPUOIH3UTEIBHO 3 MI/KT,
10 MEHbLIEH Mepe MPUOIM3UTENIHPHO 5 MI/KT, O MeHbLIeH Mepe mpubausutenbHo 10 Mr/kr, mo
MeHbLIeH Mepe npudiam3uTeabHo 30 MI/KT, IO MEHbLIeH Mepe mpuOnmu3uTenbHo SO MI/KT, 1Mo
MEHbLIEH Mepe MPHOIM3UTETBHO 75 MI/KT, 1O MeHblIeH Mepe nmpudnusutensHo 100 mr/kr, mo
MeHbLIeH Mepe TpudIn3nTeNbHO 125 MI/KT, 1o MeHblel Mepe npuoam3uTeasHo 150 mr/kr wim
Oonee Macchl Tena CyObekTa.

[00419] JosupoBka u wyactota BBeAeHUss PD-1-cBa3biBaromiell MOJEKYJBI COTJIACHO
HACTOSIIIEMY U300PETEHNIO MOXKET ObITh CHIDKEHA MM M3MEHEHA MyTEM YCUJICHHS MTOTJIOMEeHUS
U TIPOHUKHOBEHHS MOJIEKYJIBl B TKaHU TOCPEACTBOM MOAM(DUKALNN, TAaKUX KaK, HAIpUMep,
JUMTAANPOBAHNE.

[00420] Josuposka PD-1-cBs3biBaroIIel MOJIEKYJIBI COTJIACHO HACTOSIIIEMY U300PETeHHIO,
BBOJIMMAs NAIIMEHTY, MOKET OBITh pacCUMTaHa JJIsl MPUMEHEHHs B KadecTBE MOHOTepanuu. B

OPYrOM BapUaHTE, MOJIEKyJa MOXKeT OBITh HCIMOJNb30BaHA B KOMOWHALIMH C JAPYTAMH
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TEPAreBTHUECKUMHI KOMITO3ULIUSIMH, M BBOIUMAs ALIMEHTY IO3UPOBKA SBISIETCS Oosiee HU3KOM,
4YeM IPU BBEACHNH YKA3aHHBIX MOJIEKYJ B BUAE MOHOTEPATIHH.

[00421] ®dapMareBTHYECKHE KOMITO3UIUU COTJIACHO HACTOSIIEMY H300PETEHUI0 MOXKHO
BBOJIUThH JIOKAJIbHO B OOJIACTh, HYXXJAIOLIYIOCS B JIEYEHWUH, TAKOE BBEIEHHE MOXKET OBITh
IOCTUTHYTO, HAIPUMEP, HO HE OrPAaHUYUBASsICh UMH, IIyTEM MECTHON MH(Y3UHU, yTeM HHBEKIINU
WIN C TIOMOIIBIO MMIUIAHTATA, IPUYEM YKA3aHHBIH MMITIAHTAT MPECTABISET COOON MOPHUCTBIH,
HETIOPUCTBI  WJIM  SKENaTUHOOOpa3HbI MaTepuas, BKIKOYass MeMOpaHbl, Takue Kak
cHJlacTU4eckne MeMOpaHbl, WM BOJIOKHA. IIpeamodruTenbHO IpH BBEAEHWU MOJIEKYJIbI
COTJIACHO HACTOALIEMY H300PETEHHIO CIEAYeT MPOSBISTh OCTOPOKHOCTH NMPH HUCIHOJIb30BAHUU
MaTepHajoB, KOTOPbIE HE MOTJIOMIAI0T MOJIEKYITY.

[00422] Komno3uuuu cornacHO HacTosieMy H300pETeHHI0 MOTYT OBITh JOCTaBIEHBI B
BE3UKYyJIe, B 4acTHOCTH, B junocome (cM. Langer (1990) «New Methods Of Drug Deliveryy,
Science 249:1527-1533); Treat et al., 8 LIPOSOMES IN THE THERAPY OF INFECTIOUS DISEASE AND
CANCER, Lopez-Berestein and Fidler (eds.), Liss, New York, pp. 353- 365 (1989), Lopez-
Berestein, ibid., pp. 3 17-327).

[00423] Komno3unuu corigacHo HacTosmeMy H300peTeHHI0 MOTYT OBITh OCTAaBIICHBI B
CHCTEME C KOHTPOJHMPYEMbIM BBICBOOOKIEHHEM WJIM B CHCTEME C 3aMeJIEHHbIM
BeICBOOOXKIeHHeM. JItoOast MeTonuKa, M3BECTHAsl CIELUANNCTy B JAHHOW OOJACTH TEXHUKH,
MOXKeT OBbITh HCIOJNB30BAHA MJISi TOJYYEHHS COCTABOB C 3aMEIJICHHBIM BBICBOOOXKICHHEM,
cogepkaMx ofHy wuian Oojee PD-1-CBS3BIBAIOIIMX MOJEKYJ COIMJIACHO HACTOSLIEMY
u3zobperennro. Cm., Hanpumep, nmateHT CIIIA Ne4526938; PCT myOnukamuro WO 91/05548;
PCT nybmukarmmro WO 96/20698; Ning et al. (1996) «Intratumoral Radioimmunotheraphy Of A
Human Colon Cancer Xenograft Using A Sustained-Release Gel», Radiotherapy & Oncology
39:179-189, Song et al. (1995) «Antibody Mediated Lung Targeting Of Long-Circulating
Emulsions», PDA Journal of Pharmaceutical Science & Technology 50:372-397; Cleek et al.
(1997) «Biodegradable Polymeric Carriers For A bFGF Antibody For Cardiovascular
Applicationy, Pro. Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854; u Lam ef al. (1997)
«Microencapsulation Of Recombinant Humanized Monoclonal Antibody For Local Deliveryy,
Proc. Int’l. Symp. Control Rel. Bioact. Mater. 24:759-760, kOTOpbIe BCE TOJHOCTBIO BKITFOYEHBI
B HACTOSLIYIO 3asBKy IOCPENCTBOM CChUIKH. COriacHO OJHOMY BapHaHTy pealnu3aluu
HACTOSIIIETO HM300pETeHHs B CHCTEME C KOHTPOJHPYEMBbIM BBICBOOOKIEHHEM MOKET OBITh
ucnonb3oBaH Hacoc (cMm. Langer, svrue; Sefton, (1987) «Implantable Pumps», CRC Crit. Rev.
Biomed. Eng. 14:201-240; Buchwald ef 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 er al. (1989) «A Preliminary
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Trial Of The Programmable Implantable Medication System For Insulin Delivery», N. Engl. J.
Med. 321:574-579). CornacHo IpyroMy BapHaHTy peaM3alli HACTOSIIETO H300peTeHus
NOJJMMEPHBIE MaTepUabl MOTYT ObITh HCIIONB30BAHBI JJISI JOCTIKEHHS KOHTPOJIHUPYEMOIO
BBICBOOOKIEHHUsT MOJIEKYJT (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 ef al. (1985) «Inhibition Of Calcification Of Bioprosthetic Heart Valves
By Local Controlled-Release Diphosphonate», Science 228:190-192; During et al. (1989)
«Controlled Release Of Dopamine From A Polymeric Brain Implant: in vivo Characterizationy,
Ann. Neurol. 25:351-356; Howard er al. (1989) «Intracerebral Drug Delivery In Rats With
Lesion-Induced Memory Deficits», J. Neurosurg. 7(1):105-112); marentr CIIA Ne5679377,
nateHT CIIA Ne5916597; marent CIIIA Ne5912015; marent CIIIA Ne5989463; marent CIIIA
Ne5123232; PCT nybOnukammo WO 99/15154; u PCT nybnukammo WO 99/20253). IIpumepsr
HIOJINMEPOB, MCIIOIBb3YEMbIX B IIpenaparax ¢ 3aMeIJICHHbIM BBICBOOOKIEHHEM, BKIIFOUAIOT, HO HE
OrpaHUYNBAIOTCS UM, NOJIN-2-THPOKCUITUIIMETAKPHIIAT, NOJMMETHIIMETaKpUJIaT,
MOJIMAKPUIIOBYIO KUCJIOTY, COTIOJIMMED STHJIEHA U BUHUJIALIETATa, TOJIUMETaKPUIIOBYIO KUCIIOTY,
nomurimukoauas! (PLG), nonmmanruapunsl, noau-N-BUHIIMTHPPOIUIOH, MOJHMBUHIJIOBBIH CITUPT,
MOJIMAKPUJIAMU, TOJIMATHIICHINIUKONb, mnomwiaktuasl (PLA), comonumep MOJOYHONW U
rmukoneBord  kucior (PLGA) wu  nommoprospupel. CucreMa ¢ KOHTPOJHUPYEMBIM
BBICBOOOKIEHHEM MOKET OBITh pa3MeleHa BOJM3U TEPareBTUYECKOW MHUIeHU (HAmmpumep,
JIETKUX), B pPE3yJIbTaTe 3TOr0 HEOOXOauMa JIMIIb JOJsI CUCTEMHOH A03bl (CM., Hampumep,
Goodson, B MEDICAL APPLICATIONS OF CONTROLLED RELEASE, supra, vol. 2, pp. 115-138
(1984)). IloanmMepHble KOMIO3ULIMH, KOTOPbIE MOXKHO NMPHUMEHSTh B Ka4eCTBE MMILIAHTATOB C
KOHTPOJIMPYEMBIM BBICBOOOKICHHEM, MOTYT OBITh HCIIOJIb30BaHbI B COOTBETCTBHM ¢ Dunn et al.
(cm. matent CITA Ne5945155). JlaHHBIN KOHKPETHBIA CIOCOO OCHOBAH HAa TEPANEBTHYECKOM
a¢d(ekTe KOHTPOIUPYEMOTO BBICBOOOXKIEHUsST OWOAKTHBHOIO MaTepHalia U3 IOJMMEPHOU
CHCTEMBbl B YCIOBHSIX i1 Sifu. VIMmaHTamusi oObIMHO MOJKET MPOHCXOOUTHh B JIOOOM MecTe
OpraHu3Ma MaLUeHTa, HYKIAIOIIErocss B TEPAIeBTUYECKOM JiedeHHH. MOJKHO HCIOJNIBb30BATh
HEMOJUMEPHYI0 CHUCTEMY 3aMEJICHHONH OOCTaBKH, B KOTOPOH HEMOJMMEPHBIM HMIUIAHTAT B
opraHu3Me CyObeKTa HCIIONb3YeTCsl B KAUeCTBE CUCTEMBbI IOCTABKH JICKAPCTBEHHOTO Tpernapara.
[Ipy wMIUIaHTAMK B OpPraHU3ME OPTraHMYEeCKUH pPACTBOPUTENb HWMIUIAHTaTa Oyzaer
pacrpenensaThCsi, AUCIIEPTHPOBATHCS WJIM BBIIIENAYUBATHCS W3 KOMITO3ULMHU B OKPYKAOLIYIO
TKaHEBYIO JKHIKOCTb, M HEMOJUMEpPHBbIH Marepuan OyaeT MOCTENEeHHO KOaryJupoBaTh WU
ocakmaTbCcst ¢ oOpa3oBaHMEM TBepAOH MuKporopuctod wmarpunbl (cMm. mareHt CIIA

Ne5888533).
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[00424] CucremMbl ¢ KOHTPOJIUPYEMBIM BBICBOOOKIEHHEM 00CysknaroTcst B o03ope Langer
(1990, «New Methods Of Drug Delivery», Science 249:1527-1533). JIrobas meromuka,
U3BECTHAsA CIELUAINCTY B JAaHHOH OOJAacCTH TEXHUKH, MOXKET OBbITh HCIIONb30BaHA IS
NOJYYEHUSI COCTaBOB C 3aMEJIEHHBIM BBICBOOOXKACHHEM, COAEPKALINX OAMH Wi Oonee
TEPareBTHUECKNUX areHTOB COIJIACHO HacTosAmeMy n3odperenuto. Cwm., Hanpumep, natent CIIIA
Ne4526938; mexxnyHaponubie myonmukanuu WO 91/05548 u 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.
24:7759-760, kOTOpBIE BCE MOJHOCTHIO BKIIIOUEHBI B HACTOSIIIYIO 3as1BKY MOCPEACTBOM CCBUIKH.
[00425] Ecnu xoMmosuiusi COrjlaCHO HACTOSLIEMY H300pEeTEeHUI0 MpEeACTaBisieT CoOoM
HYKJIEMHOBYIO KHUCJIOTY, KOAUPYIOLIYI0 PD-1-CBA3BIBAIOIIYI0 MOJIEKYJYy COTJIACHO HACTOSILEMY
M300pETeHNI0, TO HYKJIEMHOBYK) KHCJIOTY MOXXHO BBOAUTH B YCIOBHSAX i1 Vivo, 4YTOOBI
CTUMYJIUPOBaTh 3Kcnpeccuto PD-1-cBsspiBaroleli MONEKYJIbl, KOTOPYIO OHA KOIHUPYET, MyTEM
KOHCTPYHPOBAHUS €€ KaK YaCTH COOTBETCTBYIOIIETO BEKTOpPAa SKCIPECCUU HYKJIEHHOBOH
KUCJIOTHI ¥ yT€M BBEACHHS TaK, 4YTOOBI YKa3aHHBINA BEKTOP CTaJ BHYTPUKJIETOUHBIM, HATIPUMED,
C MCTIOJIb30BaHUEM PeTpOBUPYCHOTO BekTopa (cM. mateHT CIIA Ne4980286) wnu myTem npsiMoi
UHBEKLUWH, WIH C HCIOJb30BaHHEM OOMOApAMPOBKH MHUKPOYACTUIIAMH (HANpPUMeEp, TeHHOH
nymwky, Biolistic, Dupont), Wi mnyTeM TNOKPBITUS JIUOHIAMH, WIA HNOBEPXHOCTHBIMHU
peuenTopaMy KJIETOK HIN TPAaHCHEIUPYIOIUMHU areHTaMH, WIH MYTeM BBEIEHHsS YKa3aHHOTO
BEKTOpa, COEAMHEHHOIO0 C TOMEeOOOKCOMOAOOHBIM MENTUIOM, KOTOPBIH, KaK H3BECTHO,
npoHukKaeT B sapo (cM., Hampumep, Joliot ef al. (1991) «Antennapedia Homeobox Pepftide
Regulates Neural Morphogenesis», Proc. Natl. Acad. Sci. (U.S.A.) 88:1864-1868), u T.n. B
APYroM BapUaHTe, HYKJIEHHOBAs KUCIIOTAa MOXKET ObITh BBEIEHA BHYTPHUKJIETOYHO M BCTPOEHA B
JTHK kyeTKu-x03siHa AJ1s1 SKCTIPECCHU TyTeM FOMOJIOTHYHOW PEKOMOMHALIIH.

[00426] Jleuenue cyObeKkTa ¢ UCIOJIb30BAHUEM TEPANEBTUYECKU WM MPOQPUITAKTHUECKU
s¢pdexktuBHOro  KomuuectBa  PD-1-cBsi3bIBaromell  MOJNEKYJBI  COTJIACHO — HACTOSILIEMY
M300pPETEHNI0 MOXKET BKJIIOYATh OAHOKPATHYIO OOpalOTKY WM MPENNOYTHTEIBHO MOXKET
BKJIFOYATh Cepuro 00paborok. B mpeamodrutenbHOM mpuMepe cyObekTa Jiedar ¢
UCTIOJIb30BAHMEM YKa3aHHOTO AMaTeNa OAWH pa3 B Henenmro B TeueHue or 1 no 10 Henmens,

NPEANOYTUTENIBHO OT 2 10 8 Hexenb, Ooiee NMPEANOUTHTENBHO OT 3 10 7 Hedenb U eme Oosee
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NPEANOYTUTENIbHO B TedeHne npudbnusutensHo 4, 5 wimm 6 Henmenb. PapmaneBTHUECKHE
KOMITO3UIIMH COTJIACHO HACTOSIIEMY M300PETEHHIO MOYKHO BBOAMTH OZIMH Pa3 B CYTKH, J1Ba pa3a
B CYTKH WJIM TPU pa3a B CyTKH. B npyrom Bapmanrte (apMaleBTHUECKHE KOMIIO3ULIUU MOXKHO
BBOJIMTH OIMH pa3 B HEZEJIO, Ba pa3a B HEJENIO, pa3 B [IB€ HE/IeNH, OJUH pa3 B MeCsLl, OJUH Pa3
KaXkable LIeCTb HeleNb, ONMH pa3 B J1Ba MecCsALd, 1B pa3a B IO UM ONUH pa3 B rog. Takxke
Oyner MOHATHO, 4TO 3¢ ¢EeKTUBHAS JO3MPOBKA MOJIEKYJI, UCTOIb3YEMBIX U JICUSHHS, MOXKET
YBEJIMUYNBATHCS WM YMEHBIIATHCSA B XO€ KOHKPETHOTO JIEYEHHUS.
IIpumepsl
[00427] Crenyroiue npuMepsl WUTOCTPUPYIOT Pa3IMUYHbIE CIIOCOOB! AJII KOMIIO3ULIUH B
IMAarHOCTUYECKUX WJIM JIedeOHBIX Croco0ax COrjlacHO Hacrosuemy uzodpereHuto. IIpumepsr
NPUBEACHbl B WJUIOCTPATUBHBIX LENAX M HUKOMM 00pa3soM He OrpaHM4YUBalOT 00beM
HACTOSILIETO U300pETeHHUSI.
IIpumep 1

XapaKkTepHCTHKA MOHOKJIOHAJIBHBIX aHTHTe] K PD-1 yenosexka
[00428] [TaTHaAUATH MBIIIUHBIX MOHOKJIOHAJBHBIX AHTHUTEN, CHOCOOHBIX CrHeru(puIHO
CBs3BIBATLCSL Kak ¢ PD-1 uenoBeka, Tak U ¢ PD-1 siBaHCKMX Makak, BBIIEJSJIA M 00O3HAYaIN
«MAT x PD-1 1», <MAT 2 k PD-1», «<kMAT 3 k PD-1», «MAT 4 x PD-1», <MAT 5 k PD-1»,
«MAT 6 x PD-1», «kMAT 7 x PD-1», «<kMAT 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» u «<MAT 15 k
PD-1». Bruto obnapyxkeno, uro CDR yka3aHHBIX aHTHTEJ OTIIMYAOTCS M MPEACTABJICHbI BBILIE.
Cpsi3piBaHMe € BHEKJIETOYHBIM JaoMeHOM PD-1 uyenoBeka U sIBAHCKUX Makak OLIEHUBAIU
CTeNyIOmIM 00pa3oM: 96-TyHOYHBIE TIIAHIIETH C TUIOCKAM AHOM Maxi-Sorb® mokpbisanu
pactBopuMmbiM PD-1 denoeka wimu PD-1 sBaHCkMX Makak (BHEKJIETOYHBIH aomeH PD-1
YeJioBeKa, THOPUAM30BAHHBIA C MONUTHCTHANHOBOUW MeTkol (shPD-1 His) wnu obnacteio Fe
yenoseka (shPD-1 hFc), unu BHekeTouHbI qoMeH PD-1 siBaHCKHMX Makak, TMOPUIU30BaHHBIN C
obmacteto Fc uenoseka (scyno-PD1 Fc)), kaxnpeiii B koHuentpauuu 0,5 wmmm 1 Mkr/mo,
TUTAHIIETHI IPOMBIBAIM U HHKYOHPOBAIIM ¢ ONHUM M3 BbIAeNeHHbIX aHTHTeN K PD-1, MAT k PD-
11-15. Jlna nposemeHuss AaHHBIX uccnenoBaHuil anturena k PD-1 ucnons3oBanu B
koHeHrpamuu 3, 1,0, 0,3333, 0,1111, 0,0370, 0,0123 wmu 0,0041 wmkr/mn (TpexkpaTHbIE
MOCJIEIOBATENIbHBIE pa3BeneHus). Konuuectso aHTHUTENA, CBSI3BIBAOILErOCs c
uMMoOMM30BaHHbIM PD-1  (denoBeka WM $IBAHCKMX MaKakK), OLIEHUBAJIM C TIOMOLIBIO
KOHBIOTHPOBAHHOTO ¢ nepokcunasoii xpena (I1X) sropudaHoro antutena ko3sl k IgG mpimm. Bee
oOpa3ipl ucciaenoBand Ha cuuthiBatene st ruaHmetroB (Victor 2 Wallac, Perkin Elmers).
Tunuunele kpusble CBsA3bIBaHUS i pactBopumoro PD-1 wenosexka u pactsopumoro PD-1

SIBAHCKUX Makak rnpezacrasieHbl Ha Qurype 7A-7D u @urype 8A-8C, cOOTBETCTBEHHO.
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[00429] PesynbraTel mpoBeneHHBIX ucchnenoBaHWi cBs3bBaHMA (Puryper 7A-7D wu
Durypsr 8A-8C) cBuumeTenpCTBYIOT O TOM, uTO BCe aHTuTena k PD-1, MAT k PD-1 1-15,
CBA3BIBAKOTCA Kak ¢ pacTBopuMbIM PD-1 uenoseka, Tak u ¢ pactsopumbiM PD-1 sBanckux
MaKaK.

[00430] UroObl OMONHUTENBPHO OXapaKTepPU30BaTh MbINKHBIE aHTUTeNna K PD-1, mx
CIIOCOOHOCTh ONIOKHpPOBaTh CBsA3bIBaHUE pacTBopumoro PD-L1 uenoseka ¢ pactBopumsiM PD-1
YEeJIOBEKa OLEHMBAIM B JBYX pPa3HbIX KOJMYECTBEHHBIX MCCIEAOBaHUAX. B onHOM
KOJINYECTBEHHOM HCCIIEIOBAHUN OLIEHUBAINU CIOCOOHOCTh AHTHUTEN OJIOKUPOBAThH CBSI3bIBAHHE
PD-1 uyenoseka ¢ PD-L1, nMMOOMIN30BaHHBIM Ha TOBEPXHOCTH. JlJisi MpOBENEHUsT TAHHOTO
KOJIMYECTBEHHOI'O0 HCCenoBaHust kKaxknoe u3 aHtutea k PD-1, MAT x PD-1 1-15, wnnm
koHTpoJabHOE anTuTeno kK PD-1 (MAT k PD-1 A) cmemuBanu ¢ rudpunseiM 6enxom shPD-1 His
(B KOHIIEHTpALMHK 2,5 MKI/MJI) M OTAEIbHO MHKYOUPOBAIU C MEUEHBIM OMOTHHOM PAaCTBOPUMBIM
PD-L1 genosexka (BHekaeTouHblit nomeH PD-L1, rubpunuzosanssiii ¢ Fc yenoseka (sPD-L1)), B
KOHLEHTpaLUK | MKI/MJI, ”MMOOMJIN30BaHHBIM Ha IUIAHIIETE, TOKPBITOM CTPEeNTaBUAMHOM. Jlyst
MPOBENICHUsI NaHHBIX UccienoBaHuil anturena k PD-1 ucnons3oBanu B koHUeHTpauuu 10, 5,0,
2,5, 1,25, 0,625, 0,3125 umu 0,1563 Mkr/mn (OByKpaTHbIE MOCTEIOBATEbHBIC Pa3BENCHIS).
Konuuectso shPD-1 His, cBsizdaHHOro ¢ miMMoOMIM30BaHHBIM SPD-L1, OLeHHBaIH ¢ ITOMOIIBIO
His-meTku ¢ Mcnonb30BaHHEM BTOPUYHOrO aHtutena kK His-meTke, kKoHBIOrHpOoBaHHOTO ¢ I1X.
Bce obOpasupl uccnenoBanu Ha cunthiBaTene nis maHmetos (Victor 2 Wallac, Perkin Elmers).
PesynbTaThl JAHHOTO SKCIIEPUMEHTA IpencTaBieHbl Ha Purype 9A-9D.

[00431] PesynbraThl TPOBENEHHBIX KOJIUYECTBEHHBIX HCCIEAOBAHUI WMHTHOMPOBAHUS
(@urypsl 9A-9D) cBUAETENBCTBYIOT O TOM, 4TO antuTena k PD-1, MAT k PD-1 1, MAT 3 k PD-
I, 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 x PD-1, MAT 13 x PD-1, MAT 14 x PD-1 u MAT 15 k PD-1,
ObuTH CcrIOCOOHBI OJIOKMPOBAThH CBsI3bIBaHHE pacTBOpuMoro PD-L1 yenoBeka ¢ pacTBOPUMBIM
PD-1 yenoseka B pa3Hoii cteneHy, B TO BpeMs kak MAT 2 xk PD-1 u MAT 4 x PD-1 nposiBunu
HE3HAUUTEJIbHYI0 WM OTCYTCTBYIOLIVIO OJIOKHPYIOIIYIO AKTHBHOCT B JAaHHOM (opmare
KOJIMYECTBEHHBIX UCCIEAOBAHUIN.

[00432] Bo BTOpOM KONMYECTBEHHOM HCCJIEIOBAHUH OLIEHUBAIN CIIOCOOHOCTh MBIITUHBIX
aatuten k PD-1, MAT k PD-1 1-15, GnokupoBate cBszbiBanue juranna PD-1 (t.e. PD-L1
yenoBeka uin PD-L2 uenoseka) ¢ PD-1, skcnpeccupoBaHHBIM Ha MOBEPXHOCTH KIIETOK JIMHUU
NSO. Jlnst npoBeneHnst JaHHOTO KOJWYECTBEHHOTO MCCIIENOBAaHMs Kaxkaoe u3 anturen Kk PD-1,
MAT k PD-1 1-15, unu xontponsHoe antureno k PD-1 (MAT k PD-1 A umn MAT x PD-1 B)
OTAENbHO CMEIINBAIN C OMOTHHWIMPOBAHHBIM pacTBOpuMbIM PD-L1 uenoeka (ruOpumHbIi

6enok shPD-L1) nnn OMOTHHIIMPOBAHHBIM PaCTBOPUMBIM rHOpHUIHBIM OenkoM PD-L2-mulgFc
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yenoseka (ShPD-L2; Ancell, xatamoxssiii HOMep 573-030), xaxknbpiii B koHmentpanuu 0,1
MKI/HCCIeoBaHne, W WHKyOmpoBasm ¢ kierkamu juHud NSO, skcnpeccupyrommmu PD-1
yenoBeka (~250000 knetok/nyHky) B Omokupyromem Oydepe (FACS + 10% cpBopoTOodHOTrO
ane0ymuHa uenoBeka). Jlns mpoBeneHHMs JAHHBIX HUCCIenoBaHUi aHTHTena K PD-1
ucronb3oBanu B koHuentpauuu 4,0, 1,0, 2,5x107, 6,25x1072, 1,56x1072, 3,90x1073, 9,76x10,
2,4x10*, 0,6x10* mkr/uccnenoanue (YETBIPEXKPATHBIE MOCHENOBATENbHbIE DPA3BENEHHS).
Kommuectso shPD-L1 (mnu shPD-L2), cBA3aHHOro ¢ moBepXHOCTBIO KieTOK JuHHUH NSO,
OTIPENIENSATIN C UCTIOIb30BAHNEM KOHBIOTHPOBAHHOIO C (PUKO3PUTPUHOM BTOPHYHOIO AHTUTENA,
CBsI3aHHOrO co ctpenraBuauHoM, ¢ nomoiptdo FACS. Onpepensanu 3nauenus MKso nms
uHruOupoBanus cesizbiBanust PD-1/PD-L1, u cpennee 3HaueHue BLIOOPKH (X) MO MEHbLIEH Mepe

IBYX HSKCIEPUMEHTOB (32 HCKIIIOYEHHEM TeX CJIydaeB, KOIrZa 3TO YKa3aHO) IPENCTaBIEHO B

Tabnuie 6.
Tadauua 6
Anturesio k PD- | UKso Anrturesio k PD- | HKso
1 (MKr/mccaenoBanue) 1 (MKT/MccaenoBanmue)
MAT k PD-1 A 0,0044 MAT 8 k PD-1 0,6611%
MAT k PD-1 B 0,0064 MAT 9 k PD-1 0,0154
MAT k PD-1 1 0,0048 MAT 10 x PD-1 | 0,0057
MAT 2 k PD-1 0,0110 MAT 11 x PD-1 | 0,0259%
MAT 3 k 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 k 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
$Pe3ynbpTaThl OHOTO SKCIIEPUMEHTA.
[00433] Pe3ysbpTaThl KOJTUYECTBEHHBIX UCCenoBaHuil uHruOuposanust shPD-L1 (Tabmuma

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

1, Obumm cnocoOHbl OjokupoBaTh cBsidbiBaHue PD-L1 denmoBeka ¢ PD-1  dyenoseka,

3KCTPECCUPYEMBIM Ha moBepxHOCTH KieToK Jinauu NSO. B wactHoctn, MAT k PD-1 1, MAT 5
k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 10 k PD-1 u MAT 15 k PD-1 Gnokuposanu
cesizbiBanue shPD-L1 anmanornmuHo umm Oonee 3¢ dexTrBHO, YeM >TaloHHBIE aHTUTENAa K PD-1
(MAT k PD-1 A, MAT k PD-1 B), Torna xak MAT 8 x PD-1 mo cymecrBy He OKa3bIBaJIO

OJIOKMPYIOLIETO AeUCTBUS B JaHHOM (hopmare KOJIHMUecTBEeHHbIX uccienopanmii. O6a MAT 2 k
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PD-1 u MAT 4 x PD-1 Gpumn ciocoOHbI OnokupoBath cBszbiBaHue PD-1/PD-L1 B manHOM
¢opmare KOITNIECTBEHHBIX NCCIIETOBAHHI.

[00434] AnajornuHbIM obpasom, anrurena k PD-1, MAT k PD-1 1, MAT 2 k PD-1, MAT
3 x PD-1, MAT 4 x PD-1, MAT 5 k PD-1, MAT 6 x PD-1, MAT 7 x PD-1, MAT 9 k PD-1,
MAT 10 x PD-1, MAT 12 x PD-1, MAT 13 x PD-1 u MAT 14 k PD-1, Obutn CioCOOHBI
OnmokupoBath ces3piBanue PD-L2 uyenoBeka ¢ PD-1 uyenoBeka, 3KCIpPecCHPyeMbIM Ha
noBepxHOCTU kjeTok JuHuu NSO, torga kak MAT 8 x PD-1 mo cyuiecTBy He OKa3bIBaJIO
OJOKMpYIOLIero NeHCTBUSI B TaHHOM (hopMare KOJIMYECTBEHHBIX MCCIIeNOBaHU. B uacTHOCTH,
MAT x PD-11, MAT 5 k PD-1, MAT 6 k PD-1, MAT 7 x PD-1 u MAT 10 k PD-1
OonoxupoBanu cBs3biBaHue shPD-L2 anamormyno mnu Oonee >(pQEKTUBHO, YeM 3TaJIOHHBIE
anrurena k PD-1 (MAT k PD-1 A, MAT k PD-1 B). Anrurena k PD-1, MAT 11 k PD-1 u MAT
15 x PD-1, He ucnbIThIBaIM B JAHHOM KOJIMYECTBEHHOM uccnenoBaHuu. Huke npuseneHbl
pe3yJIbTaThl AJI1 HECKOJNIBKUX T'YMaHU3UpoBaHHbIX aHTUTeN K PD-1, Bmovas MAT k yPD-1 15.

IIpumep 2
I'ymanu3anus v fajJbHeHIIas XapaKTePHUCTHKA

[00435] Bapuabenbubie nomens! antuten k PD-1, MAT k PD-1 1, MAT 2 k PD-1, MAT 7
k PD-1, MAT 9 x PD-1 u MAT 15 x PD-1, rymaHusupoBaiu, B Te€X Ciydasx, Korma Obuix
UIEeHTU(UINPOBAHBI AHTUTE€HHbIE SITUTOIIBI, AHTUTENA AOTOJHUTEIBHO 1eUMMYHU3UPOBAIHN IS
NOJTY4YEHHUS] TOTOBBIX T'YMaHU3UPOBAaHHBIX BapuadesbHbIX noMeHOB. I ' ymanmuzamms MAT k PD-
11, MAT 2 x PD-1 u MAT 15 k PD-1 no3Bonuna noay4uTh OAUH I'YMaHU3HUPOBAHHBINA TOMEH
VH u onwH TryMaHU3UpPOBaHHBIM 1MOMeH VL s Kaaoro aHTuTena, OOO3HAYEHHBIE B
HactosiieM nokymeHTe kak « VH1 MAT k uPD-1 1» u «VL1 MAT « 4uPD-1 1»; « VH1 MAT k
yPD-12» u «VL1 MAT k 4uPD-1 2»; u « VHI MAT k 4PD-1 15» u «VL1 MAT x 4uPD-1 15».
I'ymanmzamus MAT 7 x PD-1 nmosonmnia mony4uTh ABa T'yMaHU3UPOBaHHBIX JoMmeHa VH,
o0o3HaYeHHBIX B HacToseM nokymeHnte kak « VH1I MAT k uPD-1 7» u «VH2 MAT k 4PD-
1 7», u Tpu ryMaHH3UPOBAHHBIX NOMeHa VL, 0003Ha4YeHHBIX B HACTOSIIEM IOKYMEHTE Kak
«VL1 MAT k 4PD-1 1», «VL2 MAT k 4PD-1 7» u «VL3 MAT x 4PD-1 7». I'ymanuzanus
MAT 9 x PD-1 no3Bonuia mojgy4uTh Ba T'yMaHU3HPOBAHHBIX AoMeHa VH, 0003HAa4YeHHBbIX B
HactosiimeM nokymeHTte kak «VHI MAT x 9PD-19» u «VH2 MAT k u4PD-19» u nBa
IryMaHU3UPOBAaHHBIX JoMeHa VL, 0o00o3HaueHHBIX B HactosimeMm naokymeHte kak « VL1 MAT «k
9PD-19» u «VL2 MAT k 4PD-1 1». B tex caydasx, xorma ObUIO TOJYYE€HO HECKOJBKO
I'YMaHU3UPOBAHHBIX BapuaOeNbHBIX JOMEHOB, T'YMAaHM3HPOBAHHBbIE BapHaOeNbHbIE JTOMEHbI
TSDKEJION W JIErKOW 1iernel KoHKpeTHoro aHtutena k PD-1 (manpumep, MAT 7 k PD-1) moxHO
NPUMEHSTh B JII0OO0H KOMOWHAIIMHM, M KOHKPETHble KOMOWMHALMM T'YMaHU3HUPOBAHHBIX IeTeil

YIOMHHAIOTCS CO CCBUIKOM Ha omnpenefieHHbIe JoMeHbl VH/VL, Hanpumep, ryMaHU3UpOBaHHOE
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antuteno, coaepxkaiiee VHI MAT k uPD-1 7 u VL2 MAT x uPD-1 7, B 4acTHOCTH Ha3bIBaeTCst
«MAT x 4PD-17 (1.2)». I'yvMaHM3HpOBaHHBbIE IIOJIHOPA3MEPHBIE AHTUTENA MONy4alud C
NOMOIIBI0 KOHCTaHTHOW obnactu IgG1 uenoseka, conmeprkameit 3amensr L234A/L235A (IgGl
(AA)), umu xoHcTranTHOM obnactu IgG4 yenoseka, conepskameii 3ameny S228P (IgG4 (P)).

[00436]

AHTUTECJIa

IgGl
VH

HOJ’IHOpaSMeprIe TAXKEIBIC Oernu T'YMaHU3UPOBAHHOI'O

KOHCTPYUpPOBaIN clenyomuM obOpasom: C-kOHEI TyMaHH3UPOBAHHOTO JOMEHa

rubpuanszoBamn ¢ N-KOHLIIOM KoHCTaHTHOW obmactu IgGl uemoBeka, copmepskaineil BapuaHT
nomena CH2-CH3 (comepxamuii 3amensl L234A/L235A (AA)) u mumenHoO#W C-KOHIIEBOTO
ocratka jgu3uHa (SEQ ID NO: 255):

ASTKGPSVEP
HTEFPAVLQOSS
KSCDKTHTCP
HEDPEVKENW
EYKCKVSNKA
LVKGEFYPSDI

LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEALHNHYT

GTAALGCLVK
VPSSSLGTQT
PSVFLFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
QOKSLSLSPG

DYFPEPVTVS
YICNVNHKPS
KDTLMISRTP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLY

WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHODWLNGK
MTKNQVSLTC
SKLTVDKSRW

QOGNVESCSV
[00437]
IgG1l (SEQ ID NO: 10), octaTku aMUHOKHCIOT 99-113 COOTBETCTBYIOT IIApHUPHON 00JacTH

IgG1 (SEQ ID NO: 32) u ocratku amuHOKHCIOT 114-329 coorBercTByrOT nomeny CH2-CH3

B SEQ ID NO: 255 ocrarku amuHokucior 1-98 coorsercrByror nomeny CHI

IgG1, coneprxamemy 3amenbr L234A/L235A (Boinenennl noguepkusanuem) (SEQ ID NO: 5), Ho
nmuieHHOMY C-KOHLIEBOTO OCTaTKa JIM3UHA.
[00438] AMMHOKHUCJIOTHASI ~ TIOCJIEAOBATEIbHOCTh  TSDKEJION

Lend  IPUMEPHOro

rymannsupoBanHoro anturena (MAT k 4uPD-1 7 (1.2)), cogep:kamero KOHCTAaHTHYIO OOJIaCTh
msokenod uenn IgGl, comepxkamyro myrtammioo [234A/L235A u mumenHyro C-KOHLIEBOTO
OCTaTKa JIN3UHA, MPEACTABIISIET COOOH MOCIenoBaTebHOCTD, MpuBeneHHy Hike (SEQ ID NO:

265):

QVOLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
ICNVNHKPSN
DTLMISRTPE
TYRVVSVLTV
YTLPPSREEM
DSDGSFFLYS

VKKPGASVKV
DOKFKDRVTI
QGTLVTVSSA
NSGALTSGVH
TKVDKRVEPK
VTCVVVDVSH
LHODWLNGKE
TKNQVSLTCL
KLTVDKSRWQ

SCKASGYSET
TVDKSTSTAY
STKGPSVEPL
TEFPAVLOSSG
SCDKTHTCPP
EDPEVKENWY
YKCKVSNKAL
VKGEFYPSDIA
QGNVESCSVM

SYWMNWVROA
MELSSLRSED
APSSKSTSGG
LYSLSSVVTV
CPAPEAAGGP
VDGVEVHNAK
PAPIEKTISK
VEWESNGQPE
HEALHNHYTQ

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTQTY
SVFLFPPKPK
TKPREEQYNS
AKGQPREPQV
NNYKTTPPVL
KSLSLSPG
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[00439]
VH1 MAT k 4PD-17 (SEQ ID NO: 147), octatku aMuHOKUCIOT 120-217 COOTBETCTBYIOT

B SEQ ID NO: 265 ocratku amuHokuciot 1-119 coorsercrByroT nomeny VH u3

nomeny CHI1 IgGl (SEQ ID NO: 10), ocrarku amMuHOKUCIOT 218-232 COOTBETCTBYIOT
mrapuaupaoit obnactu IgG1 (SEQ ID NO: 32) u ocrtaTtku aMHHOKUCITOT 233-448 COOTBETCTBYIOT
nomeny CH2-CH3 IgG1, comepxamemy 3amensl L234A/L235A (BbineneHbl MOTYEPKUBAHIEM)

(SEQ ID NO: 5) n numennomy C-KOHIIEBOTO OCTaTKa JIN3HHA.

[00440] IlonHOpasmepHble TsDKENble LEMud TryMaHu3upoBaHHoOro anturena I[gG4
KOHCTPYHpPOBaIN  cienyromuM  oOpasoM: C-kOHell TIyMaHU3UpOBaHHOro gomeHa VH
ruOpunuszoBamu ¢ N-KOHIOM KOHCTaHTHON oOmactu IgG4 denmoBeka, comepskarieit

CTaOUIM3UPOBAHHYIO IMAPHUPHYIO oOmacTh (comepskamyro 3ameny S228P) um numennyoo C-

koHI1eBoro octarka ymsuna (SEQ ID NO: 256):

ASTKGPSVEP
HTFPAVLQSS
KYGPPCPPCP
PEVQFNWYVD
CKVSNKGLPS
GFYPSDIAVE

LAPCSRSTSE
GLYSLSSVVT
APEFLGGPSV
GVEVHNAKTK
SIEKTISKAK
WESNGQPENN

STAALGCLVK
VPSSSLGTKT
FLFPPKPKDT
PREEQFNSTY
GQPREPQVYT
YKTTPPVLDS

DYFPEPVTVS
YTCNVDHKPS
LMISRTPEVT
RVVSVLTVLH
LPPSQEEMTK
DGSFFLYSRL

WNSGALTSGV
NTKVDKRVES
CVVVDVSQED
ODWLNGKEYK
NQVSLTCLVK
TVDKSRWQEG

NVEFSCSVMHE
[00441]

ATLHNHYTQKS LSLSLG

B SEQ ID NO: 256 ocrarku amuHokucior 1-98 coorsercrByror nomeny CHI
IgG4 (SEQ ID NO: 254), octatku aMUHOKHUCOT 99-110 COOTBETCTBYIOT CTAOMIU3UPOBAHHOM
mapaupHoii obnactu IgG4, comepkamein 3amensl S228P (Beinenensl nogyepkusanuem) (SEQ
ID NO: 13) u ocratku amunokucnot 111-326 coorsercrytot nomeny CH2-CH3 IgG4 (SEQ ID
NO: 4), mumenHomy C-KOHIIEBOTO OCTaTKa JIM3UHA.

[00442] AMMHOKHUCJIOTHAsE ~ TIOCJIEAOBATEIbHOCTh  TSDKEJOWM  LEMd  IPUMEPHOTO
rymannszupoBanHoro anturena (MAT k 4uPD-1 7 (1.2)), cogep:kamero KOHCTAaHTHYIO OOJIaCTh
Tsokenod nerm [gG4, conmepikamyro CTa0MIM3HUPOBAHHYIO MIAPHUPHYKO OOJACTh ¢ MyTaluen
S228P u numennyro C-KOHIEBOrO OCTAaTKa JIM3WHA, MPENCTABIsIeT COOOH MOCIeI0BaTEIbHOCTD,

npusenennyro Huke (SEQ ID NO: 266):

QVOLVQOSGAE
IHPSDSETWL
YGTSPFAYWG
YFPEPVTVSW
TCNVDHKPSN
MISRTPEVTC
VVSVLTVLHQ

VKKPGASVKV
DOKFKDRVTI
OGTLVTVSSA
NSGALTSGVH
TKVDKRVESK
VVVDVSQEDP
DWLNGKEYKC

SCKASGYSET
TVDKSTSTAY
STKGPSVEPL
TFPAVLOSSG
YGPPCPPCPA
EVOFNWYVDG
KVSNKGLPSS

SYWMNWVROA
MELSSLRSED
APCSRSTSES
LYSLSSVVTV
PEFLGGPSVFEF
VEVHNAKTKP
IEKTISKAKG

PGOGLEWIGV
TAVYYCAREH
TAALGCLVKD
PSSSLGTKTY
LFPPKPKDTL
REEQFNSTYR
QPREPQVYTL

172



PPSQEEMTKN QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD
GSFFLYSRLT VDKSRWQEGN VEFSCSVMHEA LHNHYTQKSL SLSLG
[00443] B SEQ ID NO: 266 ocratku aMmuHOKHCIOT 1-119 coorBercrByroT nomeny VH u3
VH1 MAT k 4PD-17 (SEQ ID NO: 147), octatku aMuHOKUCIOT 120-217 COOTBETCTBYIOT
nomeny CHI1 IgG4 (SEQ ID NO: 254), ocratku amMuHOKHCIOT 218-229 COOTBETCTBYIOT
crabunmsupoBanHoll mapaupHO obmactu IgG4, comepxkameit 3ameny S228P (BwieneHa
noguepkuBaaneM) (SEQ ID NO: 13), u ocratku aMuHOKUCIOT 230-445 COOTBETCTBYIOT IOMEHY
CH2-CH3 IgG4 (SEQ ID NO: 4), numennoMmy C-KOHLIEBOTO OCTaTKa JIN3HUHA.
[00444] IlonnopasmepHble  I'yMaHU3UPOBAHHbIE  JIETKME  LENM  KOHCTPYUPOBAJIU
cnenyromuM oopazom: C-koHel ryMaHU3HpoBaHHOro aoMeHa VL ruGpunnzoBanu ¢ N-KOHIIOM
nerkoit kamma-ueru udenoseka (SEQ ID NO: 8). AHanoruyHyro JIeTKyK LeMb CIapuBajiu C
soxenbivMu tersivu 1gGl (AA) u IgG4 (P).
[00445] AMMHOKHUCJIOTHAsS MOCJIEAOBATENBHOCTD JIETKOM Lenu MIPUMEPHOIO
rymanusuposanHoro anrurena Kk PD-1 (MAT k 4PD-17 (1.2)), comep»aiiero KOHCTaHTHYIO
o0nacTp Kamma-Leny, NpeacTaBisieT coOoH MocIeoBaTeNbHOCTD, puBeneHHyo Hiwke (SEQ ID
NO: 264):
EIVLTQSPAT LSLSPGERAT LSCRASESVD NYGMSEFMNWE QQKPGQPPKL
LIHAASNQGS GVPSRFSGSG SGTDEFTLTIS SLEPEDFAVY FCQQSKEVPY
TFGGGTKVEI KRTVAAPSVE TIFPPSDEQLK SGTASVVCLL NNFEFYPREAKV
OWKVDNALQS GNSQESVTEQ DSKDSTYSLS STLTLSKADY EKHKVYACEV
THOGLSSPVT KSENRGEC
[00446] B SEQ ID NO: 264 ocratku amuHokucioT 1-111 coorBercTByroT nomeny VL
VL2 MAT k 4PD-17 (SEQ ID NO: 151), u ocratku amuHOKUCIOT 112-218 COOTBETCTBYIOT
KOHCTaHTHOH obnactu yerkoit kanma-uenu (SEQ ID NO: 8).
[00447] Anturena k PD-1, comepkamue anbTepHATHBHBIE KOHCTaHTHbIE 00JacTy,
Harpumep, MoauduupoBanHbie odaactu Fc, MOTYT OBITh JIETKO MOJYYEHbI MyTE€M BKJIFOUEHUS
Pa3MUYHBIX KOHCTAHTHBIX 00JIacTel W/WIN MyTeM BBEIEHHs OMHOM HIn 00Jiee aMHHOKHUCIIOTHBIX
3ameH, noOapyieHud wau aenernuii. Hampumep, eciiu KelaTeNbHBIM SIBJIIETCS MUCIOJb30BAHUE
oucnenduuecKkoro aHTUTeNa, TO sl OOJNErYeHHs] TeTEPOIUMEPU3ALINN UCTIONB3YIOT HECyIIne
BoicTyn U BnaauHy nomensl CH2-CH3. XumepHslie antutena k PD-1, conepskaiiye MbIIIUHbIE
BapuabenbHbIE TOMEHbI 1 KOHCTAHTHBIE 00JIACTH YeJIOBEKa, MOJy4Yai, KaK OMUCAHO BBILIE.
[00448] I'ymanmsuposannbie antutena (IgGl (AA) w/umm I1gG4 (P)) ucneiteiBamu auist
OLIEHKN aKTHUBHOCTH CBSI3bIBAaHMS W OJIOKMPOBAHUs, Kak omucaHO Bbime. Ces3piBaHue ¢ PD-1
gyenoBeka (shPD-1 His u shPD-1 hFc) m PD-1 sBanckux wakak (shPD-L1 hFc)

T'YMaHU3HUPOBAHHBIX AHTUTEII OBLIO COMNOCTABUMO CO CBSI3bIBAHUEM COOTBETCTBYIOIIIETO

173



MBIIIMHOTO aHTHUTeNa. [IOMUMO 3TOr0 r'yMaHH3UpPOBAHHbBIE AHTHTENA COXPAHSUIM CIOCOOHOCTH
onmokuposath cBszbiBaHue PD-L1 denoseka ¢ PD-1 denoseka B uccnenoBanuu merogom MDA,

[00449] Kuneruky cBsazpiBanusi MbIIMHBIX aHTUTET MAT 2 k PD-1, MAT 7 k PD-1, MAT
9 k PD-1, MAT 15 k PD-1, rymanuszupoBannbix anruren MAT k 4uPD-12, MAT x yPD-17
(1.2), MAT k uPD-1 9 (1.1), MAT k uPD-1 15 u kouTponpHbix anturen k PD-1, MAT k PD-1 A
u MAT k PD-1 B, uccremoBain ¢ HCHOJB30BaHHEM aHaiu3a Biacore. Anturtena k PD-1
3axXBaThIBAJIM HA UMMOOMIIM30BaHHOM Oenke A U MHKyOupoBanu ¢ His-MedeHbIM pacTBOPHMBIM
PD-1 uenoseka (shPD-1-His) mnmu pacrBopumbiM rubpuaHbeiM Oenkom PD-1 Fc uenoseka-
ssBaHCKUX Makak (scyno PD-1 hFc), pacmeruieHHbIM st yoajdeHust y4actka Fc, U KUHETHKy
CBSI3bIBAHUS ONpEAesUIM C MOMOINBI0 aHanu3a Biacore. B MOMOJIHUTENBHBIX HCCIENOBAHUIX
anartutena k PD-1, MAT x 4PD-1 7 (1.2) IgG1 (AA), MAT k uPD-17 (1.2) IgG4 (P), MAT «
9PD-19 (1.1) IgG1 (AA), MAT x uPD-1 9 (1.1) IgG4 (P), MAT k PD-1 A IgGl (AA), MAT «
PD-1 A IgG4 (P), MAT k PD-1B IgG1l (AA) u MAT x PD-1 B IgG4 (P), 3axBarbiBasiu Ha
UMMOOMITN30BaHHOM Ko3beM F(ab), k Fc denmoBeka, M KUHETHKY CBS3BIBAHUS OMPENESsUId C
MOMOIIBIO aHaju3a Biacore, kak omucaHo Bbime. PaccumranHbie 3HaueHus ka, kd u KD wu3

JaHHBIX UCCIIEOBAHUI NPENCTABIECHbI B Ta0UIE 7.

Ta6auna 7
3axBar 0eaxom A
Yenoek? ABanckas Makaka®
AnTHTEN0 K PD-
1 k (x10) | k, (x107) KD k (x10) | k, (x10™) KD
X X X X
MAT k PD-1 A 60 18 3 14 9.6 6,9
MAT xPD-1B 140 35 2,5 37 12 3,2
MAT 7 x PD-1 21 2,8 1,3 17 6 3,5
MAT x 4yPD-
110 43 0,39 37 6,4 1,7
17(12)
MAT 9 k PD-1 43 42 9,8 2,2 16 72,7
MAT x yPD-
1,8 6,5 36,1 1,5 11 73,3
19(1.1)

MAT 15 x PD-1 4,5 1,3 2,9 2,7 11 40,7
MAT k 4PD-1 15 2,4 3,2 13,3 2,3 18 78,3
MAT 2 x PD-1 5,5 5,6 10,2 4,2 6,0 143

MAT k uPD-1 2 3.2 1.6 5.0 2,3 3,9 17
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3axsart ko3bum (pparmenTom F(ab): k Fc yenoseka
MAT k PD-1 A
1eG1 (AA) 13 8,4 6,5 8,1 4.5 5,6
MAT k PD-1 A
16G4 (P) 13 7,9 6,1 8,4 5,0 6,0
MAT k PD-1 B
1eG1 (AA) 25 28 11,2 20 6,4 3,2
MAT k PD-1 B
16G4 (P) 26 25 9,6 20 7,9 4,0
MAT x uPD-
17(1.2) IgG1 25 3.8 1,5 16 7.8 4,9
(AA)
MAT x uPD-
17(12) eG4 (P) 27 4.1 1,5 17 7,8 4,6
MAT x uPD-
19(1.1) IgG1 5,6 6,1 10,9 5,6 5.2 9,3
(AA)
MAT k 4uPD-

19(1.1) 1G4 (P) 6,1 5,8 9,5 4,9 7,4 15,1
*MeuveHbli MOJUTUCTHINHOBOM MeTKOM pacTBopuMbliii PD-1 yenoseka (shPD-1 His).
"Pacmennennsiii pactBopuMelii PD-1 siBanckux mMakak (scyno PD-1 hFc).

[00450] Pesynprathl cBUAETENBCTBYIOT O TOM, uTO MAT 7 x PD-1 u rymanusupoBaHHoOe

MAT x 4PD-17 (1.2) neMOHCTPHUPYIOT JYYINYIO KHHETHKY CBS3BIBAHUS MO CPABHEHHIO C
stanoHHbiMH aHtuTenamu Kk PD-1, MAT x PD-1 A u MAT x PD-1 B. Ilokazarenu KMHETUKH
cesazbiBaHust MAT 2 k PD-1 u MAT x 4PD-1 2 npuGnu3uTenbHO B ABa pasa MPEBBIIIAIOT
aHAJOTUYHbIE TOKa3aTeNMu AN 3TaJoHHbIX aHTuten k PD-1, B TO Bpemsi kak mokaszarenu
kuHeTuku cBsizbiBaHus MAT 9 k PD-1, MAT k uPD-1 9 (1.1), MAT 15 x PD-1 u MAT k 4PD-
1 15 npubnusutenpHO B 2-6 pa3a MPEBBIIAOT AHAJOTHYHBIC IMOKA3aTENU ISl STAJOHHBIX
antuten k PD-1.

[00451] beuta m3yueHa TkaHeBas crienuduuHOCTh aHTUTENa K PD-1 uenosexka, MAT x
yPD-1 7. HopmaneHyto TkaHb nonsepranu BozaeiictBuro MAT 7 k PD-1 unu anturena nns
koHTpoJst m3otumna (0,313 MKr/mi), U BH3YaJIM3HPOBAIHM CTENEHb OKpammBaHus. Bloxall™
UCTIONIb30BAJIH AJIs1 OJIOKMPOBAHUS SHAOTEHHBIX (PePMEHTOB, YTOOBI YMEHBIINUTh HeCcTielu(puIHOe
OKpallMBaHUE MyLHMHA B TKaHU TojcToW kumku. Kak mokasano Ha @urype 10A, manenu i-xii,

MAT 7 x PD-1 u aHTUTENO IJIs1 KOHTPOJSI M30THUINA HE OBbUTM CIIOCOOHBI MOMEYaTh KIIETKU
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HOpPMaJbHON TOJCTON KHUIKH, IEYEHH, JIETKHX, MOKENyJOYHOM >KeJe3bl, NMO4YeK U TKaHU
cepaua. [Tomumo 3toro MAT 7 k PD-1 u aHTUTENO 17151 KOHTPOJISI U30THIIA HE OBLIH CIIOCOOHBI
OKpaluBaTh HOpMaJbHYIO KOXy (Purypa 10B, nmanenu i-ii). Hanporus, 6b110 00HapyskeHO, YTO
MAT 7 x PD-1 uHT€HCHBHO OKpauIuBaeT JUMQOLUTHI, MPUCYTCTBYIOLINE B HOPMAJIbHON TKaHH
muHIanmuH, U TpaHcenupoBanHele PDCDI1 xnerku mmamu NSO, skcnpeccupyromue PD-1
(®urypa 10B, maHenu iii U V), B TO BpeMsl KaK aHTUTENO IJII KOHTPOJIA M30THIA HE OBLIO
CHOCOOHO OKpammBaTh KJIETKH oOoux ykasaHHbIX TuroB (@urypa 10B, mamenm iv u vi).
CooTBeTCTBEHHO, pe3ynbTaThl, npencrasieHHble Ha Purypax 10A-10B, yka3pIBarOT Ha TO, 4TO
MAT 7 x PD-1 cnocobHo cnenupuyHO CBS3BIBATECA C JUMQPOIUTAMH H  KJIETKAMH,
skcnpeccupyromumu PD-1.

[00452] Uccnenosanu npo¢umu HaceimeHus: cszbiBanusg MAT k uPD-12 IgGl (AA),
MAT x uPD-1 7(1.1) IgG1 (AA), MAT k uPD-1 7(1.2) IgG1, (AA), MAT x uPD-1 7(1.2) IgG4
(P), MAT x uPD-19(1.1) IgG1 (AA), MAT x uPD-19(1.1) IgG4 (P), MAT x 4uPD-1 15 IgGl
(AA) u sranonnsx antuten k PD-1 MAT k PD-1 A u MAT x PD-1B. B o0mux ueprax,
kaxpoe u3 antuten k PD-1, MAT k PD-1 1-15 unu stanonnsix antuten k PD-1 (MAT k PD-1
A u MAT « PD-1 B) cmemmBanu ¢ knetkamu qunnu NSO, skcnpeccupyromnmu PD-1 yenoseka
(~250000 knerok/nyHky) B Onokupyromem oydepe (FACS + 10% CbIBOPOTOUHOTO anbOyMHHA
yenoBeka). Jlns mpoBemeHWs NaHHBIX HcclenoBaHui antutena k PD-1 ucnonb3oBamu B
konuentpaimu 50, 12,5, 3,13, 2,0x101, 49102, 1,2x1072, 3,0x1073,1,9x10™*, 7,6x10™*, 4,75x10°
> umm 1,19x107°  mxr/uccienosanue (UeTHIPEXKPaTHBbIE IOCIENOBATENbHbIE PA3BENEHMUS).
KonuuecTBo aHTHUTENa, CBSI3aHHOTO C IOBEPXHOCTBIO KjeTok JuHuM NSO, ompenemsiiu ¢
UCTIONIb30BaHNEM KOHBIOTHpoBaHHOrO ¢ APC BTOpHYHOro KO3bero aHtuTena k Ig uenoseka
metonoM FACS. Tunuynble KpuBBIE HACBIEHUs mpenactaBieHbl Ha Purype 11. Onpenensau
3Hauenus1 IKso u Koo, u cpennee 3HaueHue BpiOOpku (SM) u crannapTHoe oTkyioHeHue (SD, o)

YETBIPEX OTACIIbBHBIX SKCIICPUMEHTOB IMPHUBEACHDBI B Ta6nnue 8.

Taoauna 8
Hacbm(elme CBA3bIBAHUSA
IKso (Mxr/ucciaenosanmne) | IKoo (MKI/ uccienosanue)
Amnrureno x PD-1 SM SDe6 SM SD ¢
MAT k 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 k 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
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MAT k uPD-1 2 IgG1 (AA) 0,4431 0,1997 2,4374 1,2637
MAT k uPD-17(1.1) IgG1 (AA) 0,1069 0,0500 0,9102 0,5476
MAT k uPD-17(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 k uPD-1 9(1.1) IgG1 (AA) 0,3123 0,2291 1,6486 0,9117
MAT x 4PD-1 9(1.1) IgG4 (P) 0,5128 0,2228 3,0563 0,9437
MAT k uPD-1 15 IgG1 (AA) 0,2927 0,1333 2,0640 0,6096
[00453] Hccnenosanus HACBILIEHNS CBSI3bIBAHUS IIEMOHCTPUPYIOT, 4TO

rymanusuposansble BapuaHTel MAT 2 k PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 k PD-
1 umeroT OnaronpuATHBIA NMpOQMIb A CBSA3bIBaHUS C MOBepXHOCTHbIM PD-1. B uactHOCTH,
rymanmsuposanabie MAT 7 k PD-1 (MAT x 4PD-17 (1.1) u MAT k uPD-17 (1.2),
cogepxkaue obnactb Fc IgG1l (AA) wiu IgG4 (P), umeror camble Hu3kue 3HaueHus Koo u3
BCEX UCCJIEOBAaHHBIX AHTUTEIL.

[00454] UTtoOB!I HOMONHUTEIBHO OXapaKTepPH30BaTh I'YMaHU3UPOBAaHHbIE aHTUTENa K PD-1,
MAT k uPD-12 IgGl (AA), MAT x 4PD-17(1.1) IgG1 (AA), MAT k u4PD-1 7(1.2) IgGl,
(AA), MAT k uPD-1 7(1.2) IgG4 (P), MAT x 4PD-19(1.1) IgG1 (AA), MAT x 4PD-1 9(1.1)
IgG4 (P) u MAT k uPD-115 IgGl (AA), uccnemoBanu uX CHOCOOHOCTh OJIOKMPOBATH
cesa3biBanue PD-L1  uenoeeka (shPD-L1) u PD-L2 wuenoseka (shPD-L2) ¢ PD-1,
SKCIPECCHPYEMbIM Ha TMNOBepXHOCTU KjeTok JuHUUM NSO. VYkazaHHblE KOJIHMUECTBEHHBIE
UCCIICIOBAHMS  BBIMIOJHSUIM, KaK ONHMCAHO BbIIe. THUMUYHbIE KPUBbIE WHTHOMPOBAHUS
ceazbiBaHus SPD-L1 u sPD-L2 ¢ PD-1, skcmpeccupoBaHHbIM B kieTkax JuHHH NSO,
npencrasieHsl Ha Purypax 12A u 12B, coorBercTtBenno. Onpenensimn 3HaueHus: MKso u UKo,
u cpenHee 3HadeHue BbIOOPKU (SM) u craHmaptHOoe OTkJoHeHue (SD, ©) Tpex OTHebHBIX

SKCIIEPUMEHTOB IIPUBEACHDBI B Ta6m/1ue 9.

Tabmma 9
sPD-L1 sPD-L2
HKso HKoo HKso HKoo
(MEr/ucciaenosanne) | (Mkr/mccjienosanne) | (MKr/mcciaenoBanne) | (MKr/uccjieoBaHIe)

AnTtuTeno x PD-
. SM SDe SM SDo SM SDe SM SDo
MAT kPD-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
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IgG4 (P)

MAT x PD-1B

00148 | 00008 | 011034 | 00100 | 00280 | 0,0059 | 0,1190 0,060
IgG1 (AA)

MAT x PD-1B

00143 | 00013 | 00798 | 00239 | 00280 | 00055 | 00924 | 0,0065
IgG4 (P)

MAT x uPD-12

00578 | 00124 | 02480 0,050 0,1294 | 00143 | 03813 | 0,0656
IgG1 (AA)

MAT k 4PD-
17(1.1) IgG1 00166 | 00032 | 00674 | 00041 | 00283 | 00147 | 0088 | 0,166
(AA)

MAT x uPD-
17(1.2) I1gG1 0,0118 0,0027 0,0678 0,0031 0,0212 0,0031 0,0672 0,0043
(AA)

MAT k 4PD-
17(1.2) IgG4 00103 | 00023 | 00520 | 00033 | 00213 | 00019 | 00616 | 00063

®)

MAT k 4PD-
19(1.1) IgGl 00593 | 00036 | 03238 | 00508 | 04002 | 05000 | 04573 | 0,1805
(AA)

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

®)

MAT x uPD-

00440 | 0,0092 | 02068 0,035 0,0945 | 0,0022 | 03093 | 0,0588
1151gGl1 (AA)

[00455] HccnenoBaHusi MHrUOMPOBAHUS CBS3BIBAHMS JIMTAHAOB JEMOHCTPHUPYIOT, YTO
rymanusuposatsble BapuanTel MAT 2 k PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 k PD-
1 cnocoOHbr nHrHONpOBaTh cBsi3biBaHue SPD-L1 u sPD-L2 ¢ PD-1 Ha noBepxHocTH KieTku. B
yactHocTH, rymanusupoBanable MAT 7 k PD-1 (MAT k uPD-1 7 (1.1) u MAT k uPD-1 7 (1.2))
umeroT camble Hu3kue 3HaueHus: Koo 13 Bcex uccnenoBaHHbIX aHTUTEL.
IIpumep 3
BaoxkupoBanue KoHTpobHOH ToukH PD-1/PD-L1 rymMmaHH3HpOBAHHBIMH AHTHUTEJIAMH K
PD-1 genoBexa

[00456] Crnocodnocte MAT k uPD-12 IgGl (AA), MAT k 4PD-17(1.1) IgGl (AA),
MAT k uPD-1 7(1.2) IgG1, (AA), MAT k uPD-1 7(1.2) IgG4 (P), MAT k uPD-19(1.1) IgGl1
(AA), MAT k uPD-1 9(1.1) IgG4 (P), MAT x uPD-1 15 IgG1 (AA) u stanonHsx anturen k PD-
I, MAT x PD-1 A u MAT x PD-1B, Beictrynars anraronucramu ocu PD-1/PD-L1 (t.e.
onokuposath B3aumoaeiictsue PD-1/PD-L1 u npenorspamaTs nogasieHue oTBETOB T-KIIETOK),

UCCIIEZOBANIN B KOJHMYECTBEHHOM MHCCIIEIOBAHUHU C HCIIOJIB30BAHUEM PETopTepa Monudepasbl
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Jurkat-luc-NFAT/CHO-PD-L1. B o0mux geptax, knerku juanu CHO, skcnpeccupyromue PD-
L1 (CHO/PD-L1), BeiceBanu B 1uiotHocTH 40000/myHKy B 100 MK KyJbTypajbHOH Cpenbl
(RPMI + 10% d¢eranbhoit Obrabeii ceiBopotku (PBC) + 100 mkr/mn rurpomunuzaa B + 100
Mkr/mn G418) n nHKyOupoBanu B TedeHue Houu. Ha cnenyromuii neHb cpeabl yAasUM, U B
Kaxnayro nyHky BHocwiu kietku Jurkat MNFAT-luc2/PD-1 (Promega) B mutotHoctu 50000
kJetok/nyHky B 40 mxn Oydepa ans anammza (RPMI + 2% @DBC) u anturena x PD-1, MAT k
PD-1 1-15, unu stanonnsle anturena k PD-1 (MAT x PD-1 A u MAT « PD-1 B) (0-25 mxr/mun,
BOCEMb IIOCIIEIOBATENbHBIX pa3BeneHni B 2,5 pasa B Oydepe s ananmsa), MHKyOUpPOBaIu B
TeyeHue 6 vacoB npu 37 °C ¢ pomonHuTeNnbHOW HHKyOaumed B TeueHue 5-10 MuH mpu
TEMIIepaType OKpYy»KaroIei cpenbl. 3aTeM B KaXIyro JYHKYy noOamnsnu mo 80 Mki cyOcrparta
BioGlo (Promega), u nianuier nHKyOMpoBaiu emie B TedeHue 5-10 MMHYT mpu Temmeparype
OKpy’KaroIlel cpenpl, HMHTEHCHUBHOCTb JIIOMUHECLEHLIUHM HW3MEPsJIM B CUUTHIBATENE JJIs
riaHieToB Victor. TunudHble KpUBbIe HACBILIEHHs npencTasieHbl Ha @urype 13. Onpenensiu
sHaueHust DKso u DKoo, 1 cpennee 3HaueHue BeidOpku (SM) u crannaptHoe otkioHeHue (SD, o)

YEThIPEX OTAENIbHBIX KCIIEPUMEHTOB NpUBeaeHbI B Ta0mie 10.

Taoauna 10
Curnan penoprepa
AnTHTEN0 K PD-1 IKso (mxr/mccaenosanne) | IKoo (MKIr/mccienoBanue)
SM SDo6 SM SD o
MAT k PD-1 A IgG1 (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 k PD-1 B IgG1 (AA) 0,2119 0,1781 2,2036 2,0118
MAT k PD-1 B IgG4 (P) 0,1142 0,0323 0,9418 0,2863
MAT k uPD-1 2 IgG1 (AA) 0,3539 0,0983 3,8975 2,0054
MAT k uPD-17(1.1) IgG1 (AA) 0,1080 0,0386 1,1992 0,5103
MAT k uPD-17(1.2) IgG1 (AA) 0,0944 0,0153 0,6452 0,2615
MAT k uPD-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 k uPD-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
[00457] HccnenoBaHusi HMHTEHCMBHOCTHM CHUTHAJIOB peENoOpTEpa AEMOHCTPUPYIOT, 4YTO

rymanusuposassble BapuaHTel MAT 2 k PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 k PD-
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1 moryr OnokupoBate ochk PD-1/PD-L1 u OyayTr mpemoTBpamarh MONABIEHHWE OTBETOB T-
kierok. B wacrnocty, rymanusuposanHoe MAT 7 k PD-1 (MAT k uPD-1 7 (1.1) u MAT x uPD-
17 (1.2), conepxamee obmacte Fc IgGl (AA) wm IgG4 (P), nmeer camble HU3KHE 3HAYECHUS
9K 50/9Koo.
IIpumep 4
DOYHKUHOHAJBHAS AKTUBHOCTDL aHTHTE] K PD-1 yesioBeka

[00458] Oureporokcun tuna B Staphylococcus aureus (SEB) mnpencrasmser coboit
MHUKPOOHBIH CyNepaHTHIeH, CIOCOOHBIN aKTUBHPOBATh 3HAUUTENbHYIO N0N0 T-kierok (5-30%)
y SEB-uysctBuTenbHbix a0oHOpoB. SEB csizbiBaercst ¢ IKI'C II BHe Oopo3abl CBS3BIBAHUS
nenTuaoB u, cienosatenbHo, 3aBucut oT I'KI'C 11, Ho Heorpanuuen u onocpenosad TCR. SEB-
cTuMyJisiius T-KJIETOK MPUBOAUT K Nposngepaluy OJUTrOKJIOHANBHBIX T-KJIETOK U BbIpaOOTKE
LIUTOKMHOB (XOTSl MOXET HaONI0AaThCsl M3MEHYUBOCTD OTBETOB JJOHOPOB, M HEKOTOPBIE TOHOPbI
He Oynyt orBevath Ha SEB). B Teuenue 48 uacos SEB-crumymsinuu MKIIK aktusupyror PD-1
u LAG-3 ¢ nocnenyrooumum yCuIeHHeM, KOTOpoe HaOJIrofaeTcsi Ha S5-if JeHb MOCie BbICAIKU
BTOPUYHOH KyJNbTypbl B 96-nyHOuHbIH IuaHmer ¢ SEB-ctumynsanumeit. AxtuBanms OenkoB
KOHTPOJbHON TOouku uMMyHHOro oreera PD-1 u LAG-3 nocne SEB-ctumysmsiuun MKIIK
OTPAaHUYMBAET BBIAEICHHE LUTOKWMHOB IPU IOBTOPHOM cTuUMyssAuMH. bbuia uccienoBaHa
ciocobHocTh anTuTeNn K PD-1 mo ormenbHOocTHM M B koMOmHaumu ¢ anturenamu k LAG-3
YCHJIMBATh BBICBOOOKIEHHE LIMTOKMHOB MOCPEACTBOM UHIMOMPOBAHUS KOHTPOJIBHOM TOUKH.
[00459] B o0mux ueprax, MKIIK ouuinanu u3 ueabHONH KPOBH, MOJYYEHHOH OT 3J0POBbBIX
IOHOpOB, mnoanucaBmux (opmy uHpopmupoBanHoro cornacusi (Biological —Specialty
Corporation), ¢ UCTIOJIB30BaHUEM CIIOCO0A LIEHTPUYTrUpOBaHUS B rpaareHTe mioTHOCTH Ficoll-
Paque Plus (GE Healthcare) B COOTBETCTBUY ¢ MHCTPYKLUUSIMH H3TOTOBUTENS, U T-KJIETKU 3aTeM
OUMINAJH, HMCIOJB3ysl HAOOp [ BbimeneHust T-kneTok denoseka Dynabeads® Untouched™
(Life Technologies) B coorBercTBUU ¢ WHCTpyKumMsMu npoussoautess. Ounmennbie MKIIK
KkynbTuBHpoBann B cpenax RPMI + 10% wunakTtuBupoBanHoii HarpeBanueM ®bC + 1%
MIEHUIWIIIMHA/CTPENTOMUIIHA B 00BeMHBIX Kojibax T-25 B Tedyenue 2-3 mHEW MO OTAEIBHOCTH
win ¢ SEB (Sigma-Aldrich) B xoruentpauuu 0,1 Hr/mn (mepBudHasi ctumyssinus). B koHue
nepsoro payHaa SEB-crumynsiun MKIIK nBaxer nmpomeiBaiu (ocdarHo-coneBbiM Oyhepom
(®CB) u cpa3y ke BbICEBAM B 90-JIyHOYHBbIC TUIAHIIETHI IJIsI KYJBTUBHPOBAHHS TKAHU B
KOHIIeHTpaluu 1-5%10° KIeTOK/MyHKY TOIbKO B CPEMIbI, CPEbl C KOHTPOJbHBIM aHTUTEIOM M
anturesioM K PD-1, cpensl ¢ SEB B konuentpammu 0,1 HI/Mi (BTOpHYHAsl CTUMYJISIIUS) U Oe3
antuten win cpensl ¢ SEB u xorTponbHbM IgG wiu antutenom k PD-1, ¢ nobasierueM uim
6e3 anturena x LAG-3, m kynpTuBHpOBaNM B TeueHue eme 2-3 nHeil. B koHIE BTOpOH

CTUMYJILIUHN CYTNIEPHATAHTBI co61/1pam/1 AT UIBMEPCHUS CEKPEUU HUTOKHMHOB C UCIIOJIB30BAHUEM
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Habopos st UPA DuoSet nnst usmepenuss UOH-y, ®HO-o0, MJI-10 u 1JI-4 yenoseka (R&D
Systems) B COOTBETCTBUH ¢ HHCTPYKLUSMHU IPOU3BOIAUTEIIS.

[00460] Uccnenosanu cocodnocte MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 x PD-1 u
MAT 15 x PD-1, mo otmenpHOCTH WM B KoMOuHammu ¢ yHuKaibHbIM MAT x LAG-3 1,
YCUJIMBATh BBICBOOOXK/IEHHE LHMTOKHHOB IOCPEICTBOM WHTMOMPOBAHUS KOHTPOJBHON TOYKH.
JlaHHBIE MCCIIENOBAHMS TAK)Ke BKJIIOYAJIM WCIOJIb30BAHHWE OJHOIO WM Oojee U3 CIEAYIOLINX
stanoHHbix aHtuTena k PD-1: MAT x PD-1 A; MAT x PD-1B; u MAT k LAG-3 A, 1o
oTaenpHOCTH WK B komOnHaumu. Ha @urype 14 npencrasnensl npodunu cexperun MPH-y u3
SEB-ctumynupoBansbix (0,1 Hr/mur) MKIIK oT THOHMYHOTO IOHOpA, UMEIOMIErO HaJIeXKallHii
orBer (D: 38941), oOpabGoraHHBIX: KOHTpoJeM Oe3 aHTUTENa;, AHTUTENOM JJsl KOHTPOJISA
uzotuna, MAT 7 k PD-1 u/unu MAT k LAG-3 7; MAT 9 k PD-1 w/unmu MAT k LAG-3 1; MAT
15 k PD-1 w/unu MAT k LAG-3 1; MAT 2 x PD-1 w/unu MAT k LAG-3 1, unu 3TaJOHHBIMU
antutenamMu Kk PD-1, MAT k PD-1B wumu MAT x LAG-3 A (aHTHuTena HCMHONb30BaIH B
KOHLeHTpauuu 10 MKr/mi).

[00461] B JOTIOJTHUTEIIbHBIX UCCJIEIOBAHUSIX OLICHUBAJIN CHOCOOHOCTB
rymanusuposanHbix BapuaHtoB MAT 2 x PD-1, MAT 7 x PD-1, MAT 9 x PD-1 u MAT 15 k
PD-1 (comepxamux Fc IgGl (AA) uenoseka wiu IgG4 (P) uenoseka), a TakKe 3TaJOHHBIX
anruren k PD-1, MAT k PD-1 A u MAT « PD-1 B, ycunuBarh BbICBOOOKIEHHE LIUTOKHHOB
NOCPEICTBOM MHTUOMPOBAHUSI KOHTPOJIBHON TOUKM. JIJii MPOBENEHHs] NaHHBIX HCCIeIOBAHUMN
aHTUTENIa WUCIONb30BaIM B KOHUeHTpauuu 0,625, 2,5 u 10 mkr/mun. Ha ®@urypax 15A-15B
npexacrasienbl npoduiu cexkpeunn MOH-y (@urypa 15A) u ®HO-a; (Purypa 15B) u3 SEB-
ctumyupoBanHbix (0,2 Hr/mi) MKIIK ot tTunudHOro noHopa, uMmeroinero oreser (D: 57709),
KOTOpble 00pabaThIBai KOHTpPOJEM O€3 aHTHTEeNa WM OJHUM U3 CIENYIOIUX AaHTUTE:
antuTesnioM s koHtposiss m3otuna, MAT k 4PD-12 IgGl (AA); MAT k 4PD-1 7(1.2) IgGl
(AA); MAT x uPD-1 7(1.2) IgG4 (P); MAT x 4PD-1 9(1.1) IgG1 (AA); MAT k 4PD-1 9(1.1)
IgG4 (P); MAT k uPD-1 15 IgG1 (AA); wiu stanonseiMu antuteiamu kK PD-1, MAT x PD-1 A
IgGl (AA), MAT « PD-1 A IgG4 (P), MAT k PD-1 B IgGl (AA), MAT x PD-1 B IgG4 (P).
Obmee xommyecrso MPH-y (nr/mr) B obOpasuax, oopadoranasix SEB + anTuTeno, onpenemnsiu
st 00pa3noB, oOpaboTtaHHbIX aHTHTeNamMu K PD-1 B koHuenTpauuu 0,625, 2,5 u 10 Mxr/mn, u
cpenHee 3HaueHwe BbIOOpkH (SM) um cranmapTHoe oTkJioHeHue (SD, ©) misg Tpex pasHbIX
JOHOPOB, UMEIOIINX OTBET (32 UCKJIFOUEHHEM YKa3aHHBIX CIy4aeB), MpUBeneHbl B Tabmume 11.
CoorHomenne  ypoBuerr  HM®PH-y, cekperupyemoro B  oOpasue, oOpaboTaHHOM
rymanusuposanHbiMu BapuantamMu MAT 2 x PD-1, MAT 7 k PD-1, MAT 9 k PD-1 u MAT 15 k
PD-1 (comepxxammmu Fc IgGl (AA) uenoseka mimm IgG4 (P) uenoBeka), Mo CpaBHEHUIO C

YPOBHAMHU, UHAYLIMPOBAaHHBIMU KOHTpOsIbHbIMH anTuTenamu k PD-1, MAT k PD-1 A u MAT «
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PD-1 B (t.e. rymaauzupoBanHbiM MAT k PD-1/MAT x PD-1 A u rymanusupoBanHbeiM MAT k

PD-1/MAT k PD-1 B), npencrasnero B Tabnuue 12 u tabnuue 13, COOTBETCTBEHHO.

Ta6auua 11

Cexpeuuss UOH-y (nr/mu)

Anturtesio k PD1 (mkr/mi) 0,625 MKr/mJ 2,5 MKr/ma 10 Mxr/ma

AnTurteno k PD1 SM SDo SM SDo SM SD e

MAT k PD-1 A IgG1 (AA) |[221,18 | 110,89 | 341,13 | 247,93 | 34746 | 14472
MAT k PD-1 A IgG4 (P) 281,36 | 132,65 | 495,15 | 190537 | 39941 | 117,56
MAT k PD-1 B IgG1 (AA) | 366,69 | 196,64 | 387.682 | 21551 | 387,32 | 28281

MAT k PD-1 B IgG4 (P) 34840 | 18596 | 433382 | 16323 | 55168 | 125,08
MAT k uPD-1 7(1.2) IgG1

302,05 | 18571 | 610,70 | 20977 | 414,63 | 272,65
(AA)
MAT k uPD-1 7(1.2) IgG4

384,57% | 323,79% | 411,40 | 398,59 | 370,06 | 108,12
(P)
MAT k 4PD-1 9(1.1) IgG1

34081 | 207,76 | 442,598 | 303,70 | 65529 | 56791
(AA)
MAT k uPD-1 9(1.1) IgG4
) 309.82 | 130,30 | 468.62 | 350,15 | 42435 | 288.95

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) | 275,88 | 13523 | 372.73 5353 | 496,70 | 23537

Kontponsnsrii IgG 137,14 76,61 100,65 48,67 138,10 120,81

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

i PeBy.]'IbTaTbI, MOJIYYCHHBIC Y IBYX JOHOPOB, HMEBIINX OTBET.

Tadauna 12
CootHomenue yposHeii cekpeunu UPH-y (HoBoe MAT k
PD-1/MAT k PD-1 A)

AntuTtesio k PD1 (Mkr/mi) 0,625 MKr/ma 2,5 MKr/ma 10 Mxr/ma
AnTturesio k PD1 SM SD ¢ SM SD o 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 & PD-1 B IgG1 (AA) 1,77 0,92 128 0,36 1.07 0.42
MAT & PD-1 B IgG4 (P) 123 0,16 0,92 027 1.40 0.12
MAT & uPD-1 7(1.2) IgG1 136 0,37 2.46 1,85 1,17 0.41
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(AA)
MAT x uPD-1 7(1.2) IgG4 (P) 1,20% 0,35% 0,79 0,54 0,95 0,22
MAT x uPD-1 9(1.1) IgGl

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

iPe3ynpTaThl, MONy4YEHHBIE Y IBYX TOHOPOB, HIMEBLINX OTBET.

Tao6auna 13
CootrHomenue yposHeii cekpeunu U®H-y (HoBoe MAT k
PD-1/MAT k PD-1 B)

AntuTesio Kk PD1 (Mkr/mi) 0,625 MKr/ma 2,5 MKr/ma 10 Mxr/ma
Antureno k PD1 SM SD ¢ SM SD e SM SD ¢
MAT k PD-1 A IgG1 (AA) | 0,37 0,37 0,82 0,20 1,06 0,48
MAT « PD-1 A IgG4 (P) 0,82 0,12 1,16 0,38 0,72 0,07
MAT « PD-1 B IgG1 (AA) 1,0 0,00 1,0 0,00 1,0 0.00
MAT k PD-1 B IgG4 (P) 1,0 0,00 1,0 0,00 1,0 0,00
MAT x 4PD-1 7(1.2) IgG1

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

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

1.04 0,59 1.12 0.29 1,60 0.42
(AA)
MAT x uPD-1 9(1.1) IgG4

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

1.01 0,48 1.07 0.57 1,34 0.15
(AA)
MAT k 4PD-1 2 IgG1 (AA) | 0,78 0,12 1,10 0,38 1.46 0.53
KonTtponbHbiii IsG 0,39 0,08 0,27 0,08 0.34 0.13
AHTHTEJIO OTCYTCTBYET 0,34 0,11 0,31 0,03 0,28 0,08

I Pe3ynbrathl, NOJIy4YEeHHBIE Y ABYX TOHOPOB, HIMEBIINX OTBET.
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[00462] PesynbraTel NaHHBIX HCCIENOBAHUNM AEMOHCTPUPYKOT, 4TO aHTUTeNna k PD-1,
MAT 2 x PD-1, MAT 7 x PD-1, MAT 9 k PD-1 u MAT 15 x PD-1, pe3ko ycunusanu
BeIpa®oTky UPH-y (Purypst 14 u 15A u tabmunet 11-13) 1 ®PHO-o (Purypa 15B) u3z SEB-
crumynupoBaHHbix MKIIK npu nosropHO¥ ctumyssinny. [ToMUMO 3TOro KOMOMHALIMS aHTUTEN
k PD-1 ¢ anturenamu k LAG-3 mpuBoamiia K JOTMOJHUTEIPHOMY YCHJIEHUIO BBICBOOOXKIEHUS
utokuHOB (Purypa 14) 3 SEB-crumynuposanabsix MKIIK npu nosropHO# ctumyssinnu. B
yactHocTH, koMOuHaImst MAT 2 k PD-1, MAT 7 k PD-1, MAT 9 k PD-1 unu MAT 15 x PD-1 ¢
yHuKanbHbIM anTuTesioM kK LAG-3, MAT k LAG-3 1, obecnieunia HauOoJbIee yCHieHue.
IIpumep S
Hccnenopanus cpsizbiBaHus Oucnenuduieckpix MoJiexya PD-1xLAG-3

[00463] IMonyuanu psn Oucneundudecksix mojekya PD-1xLAG-3, Bkmrowass guarena,
comepkame obmactu Fc, comepkamme Tpu, 4eTblpe W MATh Lened u Oucnenuduyeckoe
antureno. Ilomydanu uerelpe nuarena, COAEPKALIUX 4YETbIpe LENHU U COAEPIKALIMX TOMEHBDI,
cniocoOcTByroIMe obpasoBanuo rereponumepa, ¢ E/K-criupanpio, u obo3Hauanu «DART Ay,
«DART B», <kDART C» u «DART I». Ilonyuanu yetbipe nuaTena, COAEPIKALIUX YEThIPE LEMH U
cogepxkaumx nomensl CH1/CL, u o6o3nauanu «DART D», «kDART E», «kDART J» u «kDART
I». TIlonmywanmu nBa pAuaTena, COAEPXKAMX MATH LeNed U COAEpPXKAIMUX JTOMEHBI,
cnocoOcTByromue obpasoBanuto rerepogumepa, ¢ E/K-crnmpanmsio, u nomenst CHI1/CL, u
oboznauanmu «DART F» u «DART G». [lonyyanu OgHO aHTUTENO, UMEKOLIEe TPU LENH U
conepxkamee E/K-criupanb, u obo3Hauanmu «DART Hy. Ilonydann omno Oucneumpuyeckoe
aHTUTENO, cojaepikamiee ueTbipe uenu, u obosHadamn «BSAB A». Crpykrypa wu
AMHHOKHCJIOTHBIE MOCJIEIOBATEIbHOCTH YKa3aHHbIX Oucnenudpuueckbx Mojiekyn PD-1xLAG-3

NPUBEACHBI BbIIe 1 00001IeHbI B Tabmuie 14 Hioke.

Ta6nauua 14
Ha3Bann I[pyrne
Hcxonnoe MAT Fc? Henn SEQ ID NO:
¢ KOMIIOHEHTBI
MAT k 4PD-1 7(1.2)
IgG4 267 (Xi=A; Xo=Y; | E/K-crupanu; cm.
DART A | MAT x uLAG- 4
(YTE) X3=T; X4=E) u 268 Qurypy 3B
3 1(1.4)
MAT k 4PD-1 7(1.2)
IgG4 267 (X,=G; X=Y; | E/K-crmpanu; cm.
DARTB | MAT x uLAG- 4
(YTE) X5=T; X4=E) u 268 @urypy 3B
3 1(1.3)
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Tab6auua 14

Ha3Banu Apyrue
Hcxonnoe MAT Fc* Henn SEQ ID NO:
€ KOMIIOHEHTBDI
MAT k 4PD-1 7(1.2)
267 (X,:=G; X,=M; | E/K-crupanm; cm.
DART C | MAT k uLAG- IgG4 4
X5=S; X4=T) u 268 Ourypy 3B
3 1(1.3)
MAT k 4PD-1 7(1.2)
IgG4 CL/CHI; cm.
DARTD | MAT x uLAG- 4 269 u 270
(YTE) Qurypy 3C
31(1.4)
MAT k 4PD-1 7(1.2)
IgG4 CL/CHI; cm.
DARTE | MAT x uLAG- 4 271 u 272
(YTE) Qurypy 3C
31(1.4)
MAT k 4PD-1 7(1.2) IgGl CL/CH1 u E/K-
273,274,275 u
DARTF | MAT k uLAG- (AA/ 5 76 CIIHPAJH; CM.
31(1.4) YTE) Qurypy 5
MAT k 4PD-1 7(1.2) IgGl CL/CHI u E/K-
277,278,279 u
DART G | MAT x uLAG- (AA/ 5 . CIIMPAJTH; CM.
31(1.4) YTE) durypy 5
MAT k 4PD-1 7(1.2)
IgGl1 E/K cnimpanu; cm.
DARTH | MAT x uLAG- 3 281, 282 u 283
(AA) Ourypy 4A
31(1.4)
MAT k 4PD-1 7(1.2)
IgG4 E/K-cniupanu; cwm.
DARTI | MAT x uLAG- 4 290 u 291
(YTE) Ourypy 3B
36(1.1)
MAT k 4PD-1 7(1.2)
IgG4 CL/CHI; cm.
DARTJ | MAT k uLAG- 4 292 u 293
(YTE) Qurypy 3C
36(1.1)
MAT k PD-1 A IgG1 CL/CHI; cm.
DART 1 4 284 u 285
MAT k LAG-3 A (AA) Qurypy 3C
MAT, conepxaruee
MAT k 4PD-1 7(1.2)
IgG1 286, 287,288 u obnactb Fc ¢
BSAB A | MAT k uLAG- 4
(AA) 289 MOIU(PULIUPOBAHH
31(1.4)

BIM 32Ps10M
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T Monekynel, comepxkamue obnactu Fc IgG4, Takke comepkarT CTaOWIIM3HPOBAHHYIO
mapHUpHYIo obnacte IgG4.

[00464] Homnonuutenbable  Oucnerududeckeie Monekyinbl PD-1xLAG-3, comepskamiue
aNbTepHATUBHBIE CANTHl CBsA3bIBaHMA smuTonoB PD-1 w/mmm LAG-3, moryt ObITh JIeTKO
NOJY4YEHbl IyTEM BKIOYEHHs pas3nnyHblXx aomMeHoB VH u VL. AnanorudasiM o0pasom,
MOJIEKYJIbI, CBS3BIBAIOIIME aHTUreH, OTIWYHbIH OT LAG-3, MOryr OBITh NOJNYyYEHBI MyTEM
BrroueHus VH u VL, uMeromux skenaresibHyo Crienu(GuaHOCTb.

[00465] IIpo¢unu HaceleHUs CBA3BIBAHMS KOHCTPYKIMH Oucneungudeckbix auaren PD-
IXLAG-3: DART A, DART B, DART D, DART E, DART F, DART G, DART H, DART I u
DART 1; anturen k PD-1: MAT k uPD-1 7(1.2) IgG4 (P), MAT x uPD-1 7(1.2) IgG1 (AA),
MAT x PD-1 A IgG1 (AA) u MAT x PD-1 A IgG4 (P);, u anturen k LAG-3: MAT k uLAG-
3 1(1.4) IgG4 (P), MAT x LAG-3 A IgG4 (P), MAT x uLAG-3 1(1.4) IgG1 (AA) u MAT «
LAG-3 A IgGl (AA), uccnemoBanum 1O CylLIecTBY, Kak omnucaHo Bbime. KoHcTpykiuu
oucnernuduueckpix anturen PD-1xLAG-3 wucciaenoBanu 1 OUEHKH cBsi3biBaHus ¢ PD-1 u
LAG-3, Torna kak antutena k PD-1 u anturena k LAG-3 uccienoBaiu TOJIbKO JJISI OLEHKH
CBSI3bIBAHUS C MX COOTBETCTBYIOLIMMHU aHTHUINe€HaMu. [[1s1 mpoBeneHus NaHHBIX HUCCIIEIOBAaHUN
ucnonp3oBain kietku JuHuu NSO, skcnpeccupyromue PD-1 wnun LAG-3. Hcnosbs3zoBanu
muarena u aHturena (170,0-0,013 mMxM  wmm  85,0-0,0021 MM  (YeThIpeXKpaTHbIE
nocjenoBarenbHble pasBenenus). 3Hadenus OKso m DKoo ompenmensnm v mpencTaBisuid B
tabmunax 15-16. IlpencraBneHo cpennee 3HayeHne BBIOOPKU (SM) U CTaHIAPTHOE OTKJIOHEHUE

(SD, 6) nnst Tex ciydaeB, KOTia MPOBOIMIIU ABA WK O0Jiee OTHEIbHBIX SKCTIEPUMEHTOB.

Tabauuna 15
Hacbimenue cBsisbiBanusi PD-1
MouaekyJa IKs0 (MxM) IKoo (MkM)

SM SD ¢ SM SD ¢
DART A 1,9297 0,4324 9,6027 0,4801
DART B 1,7640% 12,2700°
DARTD 2,2267 0,4140 10,9313 2,6351
DARTE 3,2180 0,5742 23,840 3,2385
DARTF 1,4320% 14,58008
DART G 1,1488 0,6227 3,4220 2,4600
DARTH 453108 22,6600%
DARTI 1,3232 0,4890 7,8135 4,0821
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DART 1 2,1329 1,4850 13,8113 9,0256
MAT x 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 x 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

§Pe3ynpTaThl, MOJy4YEHHbIE B OTHOM 3KCIIEPUMEHTE.

Tabauua 16
Hacbimenue csazbiBanust LAG-3

MouJaeky.ia IKso (MxM) IKoo (MKkM)

SM SD ¢ SM SD ¢
DART A 0,8402 0,2231 4,4448 2,4770
DARTB 1,0750% 9,8580°%
DART D 0,8985 0,5326 5,7967 4,7329
DARTE 0,9250 0,8075 5,6450 5,6809
DARTF 5,0090 0,5770 19,3350 4,7447
DART G 0,9396 0,3045 8,5507 4,7448
DARTH 2,3840% 9,7810 4,2412
DARTI 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 4,7904
MAT x LAG-3 A IgG4 (P) 0,5968 0,1376 2,0833 0,3244
MAT x uLAG-3 1(1.4) IgG1
(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, MOJNyUYEeHHbIE B OHOM 3KCIIEPUMEHTE.

[00466] HccnenoBanust HaChIEHUS] CBSA3BIBAHUSL JEMOHCTPUPYIOT, YTO KOHCTPYKLIUH
oucnermduueckprx antuten PD-1xLAG-3 coxpansioT cBsizbiBanue ¢ PD-1 u umeror mpodumm
CBSI3bIBAHUS, KOTOPbIE CXOAHBI C MPOQIIIAMHU CBsi3bIBaHUS aHTUTEN K PD-1. AHanormyHbIM
obpazom, koHcTpykumu Oucnerudpudecksx aHtuTesl PD-1XLAG-3 COXpaHSIOT CBSI3bIBAHHUE C
LAG-3 u, 3a uckmouyennemM DART 1, umeror npodunu CBS3bIBaHUS, KOTOPBIE CXOIHBI C

npo MU CBSI3BIBAHUS HCXOAHBIX aHTHTEN K LAG-3.
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IIpumep 6
HccnenoBanusi HHTHOUTOPHOM cnocoOHOCcTH OucnenHpryeckbix Moiekya PD-1xLAG-3

[00467] Crnocobnocts Oucnermduueckerx monekyn PD-1xLAG-3: DART A, DART B,
DART D, DART E, DART F, DART G, DART H, DART I, DART 1 u BSAB A; u anturen k
PD-1: MAT x uPD-1 7(1.2) IgG4 (P), MAT x uPD-1 7(1.2) IgG1 (AA), MAT x PD-1 A IgGl
(AA) u MAT k PD-1 A IgG4 (P), 6mokuposats cesizpiBanue PD-L1 genoseka (shPD-L1) u PD-
L2 uenosexa (SHPD-L2) ¢ PD-1, skcnpeccupyemMbiM Ha NMOBEPXHOCTHU KieTOK JHUH NSO,
HCCNEZIOBAIN MO CYIIEeCTBY, KaK ONUCAaHO Bble. Jlparena M aHTUTeNa WCIONb30BAIU B
koHUeHTpanuu 33,75-0,002 MmxM uym 107,5-0,0001 MkM ("eThIpexKpaTHbIE TOCIeIOBATEIbHbIC
pa3BeneHusl).

[00468] 3Hauenust MKso u UKoo onpenensinn u npencrasyisin B tabmuue 17. Cpennee
3HaueHue BbIOOpKU (SM) u ctangapTHoe oTkioHeHue (SD, 6) npencraBisim Ay TeX CIyvaes,

KOoraga nmpoOBOOUIIN 2 unm Goee OTHCIIbHBIX SKCIIEPUMEHTOB.

Tadauna 17
Bbaoxkuposanue cBsizpiBanus sPD- Baoxkuposanue cBsizbiBanusi sSPD-
L1/PD-1 L2/PD-1
Moaexyja

HNKso (MmxM) HNKo9o (MxM) HNKso (MxM) Koo (MxM)

SM SD ¢ SM SD e SM SD ¢ SM SD ¢
DART A 0,9645 | 0,1485 5,6312 1,5247 1,6273 | 0,4285 | 6,9335 | 3,9849
DART B 1,L1515 | 0,0007 48615 0,2199 2,1150 | 03154 | 7,9550 | 0,0933
DART D 1,5548 | 0,1692 | 7.8950 | 25135 | 3,1255 | 05869 | 92973 | 5,5426
DART E 1,6533 | 0,3307 7,.8470 1,1642 2,9460 | 0,7736 | 6,6135 | 0,0177
DART F 0,5697 | 0,1729 2,0360 0,1174 0,8389 | 0,0846 | 1,7995 | 0,2171
DART G 1,6013 | 0,3581 8,1953 1,5708 2,5540 | 0,7891 | 7,4810 | 0,2333
DARTH 3,3950 | 01018 | 18,640 9,5742 6,2065 | 3,6847 | 29,395 | 3,8679
DARTI 0.8363 | 0,1302 | 53115 | 03125 | 1286 | 03125 | 6,2485 | 1.3951
DART 1 1,7467 | 0,3097 | 54533 | 1,0214 | 2,8355 | 1.8250 | 7,2735 | 3,9831
BSAB A 2,1590 | 0,3097 | 11,075 0,8132 48775 | 0,5438 | 15,580 | 1,3294
MAT x uPD-
1 7(1.2) 1gG4 0,5186 | 0,1668 3,8050 1,2227 1,0425 0,2563 | 3,4880 | 0,5459
(P)
MATk PD-1 A
12G4 (P) 0,9209 | 0,3256 4,3023 0,7069 1,3859 | 0,3882 | 5,1675 | 0,2943
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MAT k 4PD-

17(1.2) 0,7320 | 0,2337 3,2048 1,1479 | 09769 | 0,2893 | 2,8437 | 1,4801
IeG1(AA)
MAT« PD-1 A

1,0765 | 0,2393 5,2775 0,9933 | 1,9510 | 0,8814 | 5,0880 | 1,3831
IeG1 (AA)
[00469] HccnenoBanusi WHTUOMPOBAHUSI CBSI3BIBAHUSI JIUTAHIA JEMOHCTPUPYIOT, HTO

KOHCTpyKuun  Oucrieriuueckprx  antuten  PD-1xLAG-3  coxpaHsioT  cnocoOHOCTh
uHrnouposats cesizpiBanue sPD-L1 u sPD-L2 ¢ PD-1 Ha noBepXHOCTH KJIETKH.

[00470] ITomMmumo 3TOrO HMCCIENOBa M CIIOCOOHOCTh Oucmenuduuecksx Mosekyna PD-
IXLAG-3: DART A, DART B, DART D, DART E, DART F, DART G, DART H, DART I,
DART 1 u BSAB A; u antuten k LAG-3: MAT x uLAG-3 1(1.4) IgG4 (P), MAT x LAG-3 A
IgG4 (P), MAT k uLAG-3 1(1.4) IgGl (AA) u MAT x LAG-3 A IgG1 (AA), GnokupoBath
cesisbiBaHne LAG-3 yenoseka ¢ HaruBHbIM [ KI'C knacca Il Ha moBepxHocTu kietok aynu. B
o0mmux yeprax, Kaxayw oucnenndpudeckyro monekyiay PD-1xLAG-3 u KOHTpOJIbHOE aHTHUTEJNO
kK LAG-3 cmemuBamu ¢ OMOTHHIJIMPOBAHHBIM PAaCTBOPUMBbIM ruOpumHbiM Oenkom LAG-3-Fc
yenoBeka (ShLAG-3) (B xoHuenrpamuu 0,5 mMkr/mi) u otaensHo uHkyouposamu ¢ IKI'C II-
IONOKUTENbHEIMU  KieTkamu Jaymu (2,5x10° knmerox). KommuectBo LAG-3, cBs3aHHOrO ¢
MOBEPXHOCTBIO KJIeTOK Jlaynu, ompenensan ¢ HUCHOJb30oBaHHEM PD-KOHBIOTHPOBAHHOTO
BTOPUYHOTO aHTHUTENA, CBSI3aHHOrO co cTpentaBuauHom, MeronoM FACS. Jluarena u anturena
UCTIONIb30BAIM B KOHIEHTpauu 27,5-0,026 MkM (AByKpaTHbIE TIOCIEOBATEIbHbBIC PA3BEICHHS)
win 107,5-0,0001 MxM (ueTbIipeXxKpaTHBIE MOCIEAOBaTENbHbIE pa3BeaeHus) win 35-0,002 MM
(4eThIpeXKpaTHBIE TIOCIIENOBATENbHbIC PA3BEICHHS).

[00471] 3nauenust MKso u UKoo onpenensnu u npencrasisuin B Tabmuue 18. Cpennee
3HaueHue BbIOOpkH (SM) m cranmapTHOe OTKJIOHeHHe (SD, 6) mpemocTaBysM B TeX CIydasx,

KOorga nmpoBOOUIIN 2 unu Ooee OTACJIbHBIX SKCIIEPHUMEHTOB.

Tabauna 18
Baoxkuposanne ceszbiBanust ShLAG-3/I'KI'C kaacca 11
MouJekyJjia HNKso (mxM) HKoo (MmxM)

SM SD ¢ SM SD ¢
DART A 1,3835 1,6465 8,396102 8,3962
DART B 0,4081 0,1104 3,0645 0,3924
DART D 1,1843 1,1398 8,0041 7,3317
DART E 3,2706 2,9177 28,9683 24,1694
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DARTF 1,5347 1,2674 10,3920 11,2555

DART G 2,0618 3,3552 11,4422 12,4964
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 x uLAG-3 1(1.4) IgG4 (P) 0,4815 0,2176 3,4837 1,7564
MAT x LAG-3 A 1gG4 (P) 0,7011 0,1900 2,4232 0,3481
MAT x uLAG-3 1(1.4) IgG1

(AA) 0,3637 0,1409 9,4422 7,9319
MAT x LAG-3 A IgG1 (AA) 0,5923 0,3407 2,1451 1,1139
[00472] UccrnenoBanusi MHrMOMPOBAHUS CBS3BIBAHHUS JIMTAHIOB JEMOHCTPHPYIOT, YTO

KOHCTpyKuun  Oucneuuduueckbix  anturen PD-1xLAG-3  coxpaHSiOT  CrOCOOHOCTB
MHrHOMpoBaTh cBsi3biBaHie rudpuanoro Oenka shLAG-3-Fc ¢ I'KI'C knacca II Ha moBepxHOCTH
kierku. 3a wuckimouenneM DART 1, Oucneumduueckbie monekynbl PD-1xXLAG-3 umeror
aHaJIOTHYHBIe TPO(HITN MHTMOUPOBAHMSI, KaK U HCXOAHbIe anTuTena kK LAG-3.
IIpumep 7
BaokupoBanue mosiekyJs1 KOHTPoJabHOH Touku PD-1/PD-L1 nox aelictBuem
oucneunpuyecknbix mosaekya PD-1xLAG-3

[00473] Crnocobnocts Oucnermduueckpix mosekysn PD-1xLAG-3: DART A, DART B,
DART D, DART E, DART F, DART G, DART H, DART I, DART 1 u BSAB A; u anturen k
PD-1: MAT x uPD-1 7(1.2) IgG4 (P), MAT x uPD-1 7(1.2) IgG1 (AA), MAT x PD-1 A IgGl
(AA) u MAT k PD-1 A IgG4 (P), Beicrynmarh aHtaronucramu ocu PD-1/PD-L1 (te.
Onokuposath B3aumoaeiicteue PD-1/PD-L1 u npenorspamaTte nogasieHue oTBeToB T-KIIeTOK),
OLIEHMBAJIIM B KOJMYECTBEHHOM HCCIEIOBAaHUU C HCIIOJIb30BAHHEM pernoprepa Jrouudepasst
Jurkat-luc2-NFAT/CHO-PD-L1 (¢ wucnonp3oBanuem kinetok CHO/PD-L1 wu xmerok Jurkat
MNFAT-luc2/PD-1), xak onucano Bblme. J(paTena u aHTUTENA UCTIOIB30BAIN B KOHLIEHTPALIHH
100-0,0065 MkM (deThIpexKpaTHbIe MOCIeAOoBaTeNbHbIe pa3BepeHus) win 100-0,0013 mxM
(mATUKpATHBIE MOCIIEOBATENbHBIE PA3BENCHUS).

[00474] 3nauenust MKso u UKoo onpenensimun u npencrasisuiu B Tabmuue 19. Cpennee
3HaueHne BbIOOpKU (SM) u cranmapTHOe OTKIOHEeHHE (SD, G) mpeAcTaBisLId B TEX CIydasx,

KOorga npoBOAUIIN 2 uju Ooee OTACJIbHBIX SKCIICPUMECHTOB.

Tab6auua 19
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Curnan penoprepa
Moustexy.a HUKso (MxM) UKo (vxM)

SM SD e 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 k 4PD-1 7(1.2) IgG4 (P) 0,6460 0,3035 6,0736 2,5513
MAT k PD-1 A IgG4 (P) 1,328 0,7439 16,5138 9,7149
MAT x uPD-1 7(1.2) IgG1(AA) 0,5214 0,1541 4,7592 2,1044
MAT x PD-1 A IgG1 (AA) 1,4514 1,0049 35,7382 40,9858

[00475] HccnenoBaHuss HMHTEHCUBHOCTH CHUTHAjla pemnopTrepa AEMOHCTPUPYIOT, HYTO

OONBLUIMHCTBO  KOHCTpYyKUMH  Oucnenuduueckbix  anturen PD-1xLAG-3  coxpasstoT

cnocoOHOCTh  MHrHOMpoBaTh cBsidbiBaHue SPD-L1 ¢ PD-1 Ha mOBEpXHOCTH KJIETKH.
KoHcTpykuuu dyeTsipexBajeHTHbIX Oucnenuduuecksix nuaten PD-1xLAG-3, DART A, DART
B, DART D, DART-E, DART F, DART G u DART 1, Obuti caMbIMK CHJTbHBIMH HHTHOUTOPAMU
B JaHHOM KOJIMYECTBEHHOM HCCIIENOBAHUU. AHAJIOTHYHBIC PE3yJbTaThbl ObUIM TMOJYYEHBI IJIS
HECKOJIBKMX W3  YKa3aHHbIX  Oucnenu(UYecKbIX  KOHCTPYKLUMH, pACCMOTPEHHBIX B
KOJINYECTBEHHOM UCCJIEIOBAaHUU CBs3biBaHusl PD-L2 ¢ ucnosnb3oBaHuEM penoprepa.
IIpumep 8
DYHKUHMOHAJIBLHASI AKTUBHOCTH Oucnenupuyeckbix MoJexya PD-1xLAG-3

[00476] CrnocobHocth Oucneruduuecksix Mojekysl PD-1xLAG-3 ycunuBaTh BbIIEICHHE
IIUTOKWHOB TIOCPENCTBOM WHTUOMPOBAHUS KOHTPOJBHOW TOYKM uccienoBamu B SEB-
ctumynupoBaHHbIX MKIIK npu nOBTOpPHON CTUMYJISILIUY, KaK OMHMCAHO BBILIE, 33 UCKIFOYEHUEM

OTMCYCHHBIX CJIy4acB.
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[00477] B HayaibHBIX WCCIENOBAHUSX OICHHBAIM CHOCOOHOCTh OuCHEIM(UIeCKBIX
monekys PD-1xLAG-3: DART A, DART D, DART E, DART F, DART G, DART H; u anturen
kK PD-1 u anturen x LAG: MAT k PD-1 A IgG4 (P) u MAT k LAG-3 A IgG4 (P), mo
OTAENBPHOCTH WIM B KOMOWHAIMM, YCHJIMBATh BBICBOOOXKIEHHE LIUTOKMHOB IOCPEICTBOM
UHTUOMPOBAaHUSI KOHTPOJBHOH TOUKH. B MaHHBIX KOJWYECTBEHHBIX  HCCIIETOBAHHSIX
oucneunduueckbie MoJeKkyJibl u anTuTesa PD-1xLAG-3 ucnonp3oBany B 00mel KOHIEHTPaLUH
3,125, 12,5 wim 50 M, u MKIIK crumynupoBamu ¢ ucnonb3oBanueM 0,2 wr/mn SEB (B
NpeapIAyINNX —HUCClefoBaHusX wucrnonb3oBamd 0,1 Hr/mm). [Ing npoBeneHUs JaHHBIX
UCCIIEIOBAHMM, NPU HCIIOJNIb30BAHNM KOMOMHALIMK AHTHUTEJ, KOHLEHTPALMs KaXXOro aHTUTeNa
COCTaBJIsJIa TIOJIOBUHY OT oOmel koHueHrpauuu (t.e., 1,563, 6,25, unu 25 u#M). Ha Purypax
16A u 16B npencrasnens! npodpunu cexpeunu MPH-y uz SEB-ctumynuposanasix MKIIK nByx
TUMHUYHBIX JOHOPOB, UMEBIINX OTBET, D: 35644 u D: 59697, cOOTBETCTBEHHO.

[00478] Kak y:xe ormeuasnock, He Bce foHOpbI oTBedanu Ha SEB B xoHuentpanuu 0,1 wiu
0,2 ur/mn. [dns ycunenust SEB-crumynsauun MKIIK ot Oonbluero KonudecTsa JOHOPOB B
JONOJHUTENBHBIX ucciaenoBanusx SEB ncnonp3oBany B BBICOKOH KOHLIEHTpAUMU 85 HI/MI HIIH
cpenneil koHuentpauun 0,5 Hr/mi. Ilpm ykasaHHbIX KOHLeHTpalwsix ctumytisinus SEB Oonee
ycTolynBa y OOJBLIETO YMCA JOHOPOB, HECMOTpPSI HAa TO, YTO BCE €Ile MOXKET HAaOII0aThCs
BapuabesbHOCTh OTBETOB TOHOPOB.

[00479] B omHOM M3  yKa3aHHBIX  HMCCJIEAOBAHUN  OLIEHUBAIM  CIOCOOHOCTH
oucnennpuueckbix mMonekyn PD-1xLAG-3: DART A, DART B; aututena k PD-1: MAT «
yPD-1 7 (1.2) IgG4 (P); anturena k LAG-3: MAT x LAG-3 1 (1.4) IgG4 (P); u xomOuHaumu:
MAT k PD-1 A IgG4 (P) u MAT x LAG-3 A IgG4 (P), ycunuBath BBICBOOOKACHNE ITUTOKUHOB
MOCPEICTBOM WHTUOMPOBAHUS KOHTPOJBHOH TOYKH. B yKa3aHHBIX KOJHMYECTBEHHBIX
UCCIeIOBaHUAX Oucrenuduueckpie MoNekysabl u aHtutena PD-1xLAG-3 wucnonp3oBaiu B
koHuentpauuu 0,019, 0,078, 0,3125, 1,25, 5 unu 20 8M, u MKIIK crumynupoBaiu ¢
ucnojp3oBanueM 85 uHr/mu SEB. JIs mpoBeneHus NaHHOTO KOJHMYECTBEHHOTO HCCJIENOBAHUS,
IPH WCTIOJB30BAHUM KOMOWHAIIMM AHTHUTEJ, KaXKI0€ AHTUTENO O0ECleYMBaii B yKa3aHHOH
KOHLIGHTPALIMH, ¥, COOTBETCTBEHHO, OOINas KOHLEHTPALMs AaHTUTE] B JBa pas3a BbIIIE
KOHIIEHTPAIINH, KOTOPYIO UCTOJB30BAIH JUIsl Kaknoro anrurena (t.e., 0,038, 0,156, 0,625, 2.5,
10 i 40 EM). Ha ®@urypax 17A u 17B npencrasnens! npodunu cexkpeunu MPH-y u3 SEB-
ctumynupoBaHHbIX MKIIK oT aByx TunuuHbeIx AoHOPOB D: 55515 u D: 54024, cOOTBETCTBEHHO.
[00480] B npyrom uccnenoBaHHU OIEHHBAN CIIOCOOHOCTh OMCTIEIU(UIESCKBIX MOJICKYT
PD-1xLAG-3: DART A, DART B, DART C; anturena k PD-1: MAT x uPD-1 7(1.2) IgG4(P);
anarutena k LAG-3: MAT k LAG-3 1(1.4) IgG4(P); n xombunauuu: MAT k PD-1 A IgG4 (P) u

MAT k LAG-3 A IgG4 (P), ycwimuBath BBICBOOOKIEHHE IIUTOKWHOB IIOCPEICTBOM
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UHTUOMPOBAHUSI KOHTPOJBHOH TOYKH. B MaHHBIX KOJWYECTBEHHBIX  HCCIIETOBAHMSIX
oucneunduyueckbie MoOJeKyJibl u anTuTeNna PD-1xLAG-3 ucnonbp3oBanu B 001el KOHIIEHTPALUH
0,048, 0,195, 0,78, 3,125, 12,5 unu 50 sM, u MKIIK ctumynupoBanu ¢ ucnonbpzoBanuem 0,5
ur/mn SEB. Jlnst mpoBeneHHsl MAaHHBIX HMCCIENOBAHUH, B TEX CJy4asx, KOTAa HCIMOJIb30BAIU
KOMOMHAIIMIO AHTUTEJ, KOHLIEHTpPALMsl KakKJOro aHTHTENAa COCTABJsUIA IIOJIOBHHY OOImei
koHUeHTpamuu (t.e., 0,024, 0,098, 0,39, 1,563, 6,25 um 25 uM). Ha ®urypax 18A u 18B
npencrasiaenbl npopumu cekpeunun HW®PH-y w3 SEB-ctumymmposanneix MKIIK ot nByx
TUNUYHBIX JOHOPOB D: 20990 u D: 54947, cOOTBETCTBEHHO.

[00481] B nonosHUTENBHOM HCCIIeIOBAHUH OLIEHUBAJIHN BBICBOOOXKIeHHE nuTOKUHA MJI-2.
B uwacTHOCTH, HccnenoBamu crnocodHocTh Oucneunpudecksx Mosekyn PD-1xLAG-3: DART D,
DART H; anturen x PD-1: MAT k PD-1 A IgG4 (P), MAT k uPD-1 7(1.2) IgG4(P); antuten k
LAG-3: MAT k LAG-3 A IgG4 (P) u MAT x LAG-3 1(1.4) IgG4(P); u xomOunauuu: MAT k
PD-1 A IgG4 (P) u MAT x LAG-3 A IgG4 (P), u MAT x uPD-1 7(1.2) IgG4(P) u MAT x LAG-
31(1.4) IgG4(P), ycunuBarb BeicBOOOXKIeHHe WJI-2 mocpeacTBOM  HHIHOMPOBAHUS
KOHTPOJNIBHOH TOYKH. B HaHHBIX KOJMYECTBEHHBIX HCCIIEAOBAHUAX OucnenupuuecKbie
moJiekyJibl PD-1x1LLAG-3 u aHTHTea UCTIONB30BANN B 00IIel KoHIeHTpauuu 3,125, 12,5 unu 50
HM, u MKIIK ctumynupoBanu BbicOkoW KoHueHTtpauueit SEB 85 ur/mn. J{ns npoBeneHus
JAaHHBIX MCCJIEOBAHUH, B KOTOPBIX HCIOJb30BAIM KOMOWHALIMIO AHTUTEN, KOHLEHTPALUs
Ka)KJI0T0 aHTUTEIa COCTABJIsLIA MTOJIOBUHY 001el koHueHTpauuu (T.€., 1,563, 6,25, unu 25 HM).
Ha ®urype 19 npencrasnen npopuib cekperuu MJI-2 uz SEB-crumynupoBanabsix MKIIK ot
TUNUYHOTO AoHopa (D: 54024).

[00482] B onoMHUTENBHBIX UCCIIEOBAHUSX OLIEHUBAIM CIIOCOOHOCTh OUCTIEIU(PUIECKBIX
mosiekya PD-1xLAG-3: DART B u DART [; aututen x PD-1: MAT k PD-1 A IgG4 (P), u MAT
k uPD-1 7(1.2) IgG4(P); anturen k LAG-3: MAT k LAG-3 A IgG4 (P), MAT k uLAG-3 1(1.4)
IgG4(P) u MAT x uLAG-3 6(1.1) IgG4 (P); u komOunammii: MAT k PD-1 A IgG4 (P) u MAT
LAG-3 A IgG4 (P), MAT x uPD-1 7(1.2) IgG4(P) u MAT k uLAG-3 1(1.4) IgG4(P), a Taxxe
MAT k 4PD-1 7(1.2) IgG4(P) u MAT x uLAG-3 6(1.1) IgG4 (P), ycunuBatb BbICBOOOXKIEHHUE
LIUTOKUHOB TIOCPEACTBOM WHTMOMPOBAHHMS KOHTPOJBHOM TOYKH. B JMaHHBIX HCCIIETOBaHHSIX
oucnennduueckbie Moyiekyibl U aHtutena PD-1xLAG-3 wucnonp3oBaii B KOHIEHTPAI[UU
0,0061, 0,024, 0,09, 0,39, 1,56, 6,25 wnu 25 M, u MKIIK ctumynupoBanu ¢ UCIONIb30BAHUEM
0,5 ur/mn SEB. Jlns mnpoBeneHuss NOaHHBIX WCCIECNOBAHHN, B KOTOPBIX HCIOJb30BAIU
KOMOMHALIMIO aHTUTEJN, KaXKI0€ AaHTUTENO O0eCneunBald B YKAa3aHHOW KOHLIEHTPALUH, H,
COOTBETCTBEHHO, 0O0IIas KOHLEHTpauuss AaHTUTeN B JIBa pas3a BbIE KOHLEHTPALHH,

HCTIOJIb30BAHHOM ISl KaKoro anturena (T.e., 0,0122, 0,048, 0,18, 0,78, 3,12, 12,5 wiu 50 HM).
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Ha ®@urype 20 npencrasnensl npodunu cekpern MPH-y uz SEB-crumynnposannsix MKIIK,
MOJIY4EHHBIX OT THITMYHOTO AoHOpa D: 56041.
[00483] CrnocobHocth Oucnenuduueckoit monekyssl PD-1xLAG-3 DART [, kxomOunHanmu
aatutena k PD-1, MAT k PD-1 A IgG4 u anturena k LAG-3, MAT x LAG-3 A 1gG4 (P); u
aHTUTENA JJI1 OTPULATENbHOTO KOHTPOJIS, YCHUIINBATh OTBETHI aHTUreHCHepuuHbIX T-KIeTok
UCCJIEZIOBAIN C HCIOJb30BAHUEM KOJHWYECTBEHHOIO MCCIEAOBAHUS BTOPUYHOIO HMMYHHOTO
OTBETA Ha CTOJOHSYHBIM AHATOKCHH. B YacTHOCTH, OTBET aHTUreHCNEUU(PUUHOH YCHIEHHON
CeKpeLN LUTOKUHOB H3MEPSIN C MCIOJb30BAaHMEM CTOJOHSYHOTO AHATOKCHHA B KadeCcTBE
aHTUIeHa JJIs1 MHAYKLUUU BTOPUYHOIO MMMYHHOIO OTBETa B CHUCTEME JJIsl KOJUYECTBEHHOI'O
HCCIIeIOBAaHMS HA OCHOBE COBMECTHOH KyJbTypbl. B 00mux ueprax, CD4 T-knerku namstu (0,5-
1,0x10° KI€TOK/TyHKY) BBIAENSIM C HCIOJNBb30BAHMEM HAOOPOB M BBIAENEHHS HA OCHOBE
orpuuatenbHoii cenexkuuu (Miltenyi Biotec, Can-/duero, Kanudopnus, u Invitrogen, Kapncban,
Kamudopuus, CIIIA) u3 nepudepudeckoit KpoBU YelOBeKa M KYJbTHBHPOBAIN B TeUeHUE S5-7
nHel ¢ obayuenHeiMu MoHormTamu (0,01-0,05x10° knerox/nynky, 3500 pam) oT Toro xe
JOHOPA B MPUCYTCTBUHU WJIM B OTCYTCTBHE 5 MKI/MJI aHTHI'€HA CTOJIOHSYHOTO aHATOKCHHA JJISI
UHAYKLIUK BropuuHOoro nMMmyHHoro otseta (TTd) u passenenuit (Haunnas ¢ 25 HM) DART I,
MAT k PD-1 A IgG4 + MAT k LAG-3 A IgG4(P), wnu antuTena st KOHTpousis uzorumna. B
HapauleNIbHBIX IUIAHIIETaX NPOoiuQepanuo U3Mepsuld MyTeM BCTPAUBAHHS TPUTHPOBAHHOTO
tumuanHa U MJI-2 u UOH-y usmepsiiu meromom MDA (R&D systems, Munneanosuc,
Munecora) Ha 5-7 nenb. Ha ¢urypax 21A-D mpencrabnensl npodwiu cekperun HMPH-y
(@urypa 21A, 21C) u WUJI-2 (Purypa 21B, 21D) Ha 7 neHb s OBYX THUIHYHBIX JTOHOPOB
(D50702 u D54267).
[00484] PesynbpTaTsl MPOBEAECHHBIX UCCIIEIOBAHUI JIIEMOHCTPUPYIOT, 4TO
oucnerduueckpie Monekynsl PD-1xXLAG-3 3HauutenbHO ycwnmuBainu BbipaboTky HMOH-y
(@uryper 16A-16B, 17A-17B, 18A-18B, 20) u NJI-2 (Purypa 19) u3 SEB-cTumyIrpoBaHHbBIX
MKIIK npu mnoBropHOH cTUMyJsinuu. B pononHenue Oucnenuduuecksie MoseKysbl PD-
IXLAG-3 3naunTenbHo yeruBain BeipadoTky MPH-y (@urypsl 21A u 21C) uz CD4 T-knerok
NaMATH, CTHMYJHPOBAHHBIX CTOJOHSYHBIM AHATOKCHHOM. B 4acTHOCTH, 4YeTHIPEXBaJICHTHBIE
oucnermduueckeie Monekyspl PD-1xLAG-3 obecnieunnn Oosee 3HAYUTETBHOE YCUIICHUE, YeM
komOuHanwus antuten k PD-1 u anturen k LAG-3.
IIpumep 9

dapmakoxkuHeTHKa Oucnenuduyecknix mojaekya PD-1xLAG-3
[00485] @DapMakOKMHETUKY THNHYHOH Oucnemmgudeckoii monekynsl PD-1xLAG-3,
DART I, u tTunnunoro anrurena k PD-1, MAT k PD-1 A, uccnenoBanu y siBAaHCKUX Makak. B
o0ImuX 4YepTax, ABYM SIBAHCKUM MakakaM (OJHOMY CaMily M OJIHOHW CaMKe) BBOAMJIHU IyTEM
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uapysun oxHokparayro 103y DART I (5 wmr/kr) wmm MAT x PD-1 A (10 wmr/kr), u
KOHLIEHTPALMIO MOJIEKYJI B CBIBOPOTKE KPOBU KOHTPOJIMPOBAJIU C TEUEHUEM BPEMEHH, UCTIONb3YsI
HUDA B popmare «coHasuay». B o0mux geprax, 96-1yHOUHBIE TUIAHIIETHI I KOJMYECTBEHHOTO
uccnenoBanus Maxi-Sorb™ nokpeiBanu pactsopumbiM PD-1 uenoseka (shPD-1), 6mokuposanu
OBIYBUM CHIBOPOTOYHBIM QJIBOYMHUHOM, MPOMBIBAIM M HHKYOMPOBAIM C KaJHMOPOBOYHBIMHU
CTaHIApTaMHM, CTAaHAAPTAMH Ui KOHTPOJISI KadecTBa U pa30aBiieHHbIMU 00pa3LiaMy CHIBOPOTKH.
KonuuectBo 3axBauenHoro DART I u MAT k PD-1 A onenuBanu nmyteM MmocCiaeaoBaTEIbHOTO
nobaBieHNs] BTOPUYHOIO KO3bero OMOTHMHMIMpoBaHHOro anturena k IgG Fc uenoseka u
KOHBIOrata crpenraBuanH-niepokcugasa xpeHa (CA-IIX). AxruBHocte IIX ompenemsmn ¢
ucnojbp3oBanueM cyocrpara TMB. Bee o0pasiibl aHaTM3HPOBAIH ¢ TIOMOIIBIO CUUTHIBATENS JJISI
mukporaHmeTros (SpectraMax M2e, Molecular Device, Cannuseiin, Kamupopuus, CIIHA), u
curHaigsl  OD, wuchmyckaeMbIMH — CTaHAAPTaMH  JUIA  KaJHOPOBKH,  HCIIOJNB30BAJIH B
YeTbIPEXMapaMETPUUECKON  JIOTUCTUYECKOM MOJENIM € HCHOJb30BAaHUEM IPOTrPAMMHOIO
obecnieuenusi SoftMax Pro (Bepcus 5.4, Molecular Devices). Konuenrpaimu MAT k PD-1 A
mwin DART 1 onpepensiin Ha OCHOBAaHMM HMHTEPNONALMHU AaHHBIX curHana OD ¢ momouibo
YPaBHEHHMs, ONMCBIBAKOLIErO CTaHAApTHyK KpuByw. Ilo ouenkam, HWKHUI mnpenen
konudecTBeHHoro onpenenenus (LLOQ) nyist nanHOTO UcCnenoBaHusi cCocTaBui 9,775 Hr/mit

[00486] Ha ®urype 22 mnpencraBieHa 3aBUCUMOCTb KOHLEHTPALMU B CBIBOPOTKE OT
BPEMEHH, JIMHUHM TMPEICTABISIIOT CPEAHEee 3HAUeHHe JJISI CaMIOB (3arOJIHEHHbIE CUMBOJIBI) U
caMOK (OTKpBITbIE CUMBOJIbI) 00€3bsiH, KOTOPbIM IyTeM uH(Gpy3un BBoxw DART I (crutomHas
muHus, TpeyrodbHUkH) wid MAT k PD-1 A (nyakTupHas tunusi, Kpyru). [lonydeHHble TaHHbIE
CBHJIETEJILCTBYIOT O TOM, 4TO (papMakokuHeTnka Oucnernuduueckoin monekynsl PD-1xLAG-3

cpaBHMMA C (hapMaKOKHUHETHKOM aHTuTeNa K PD-1 y ssBAHCKUX MakKak.

Hpumep 10
Tokcukonornyeckoe ucciaegopanue anturesa Kk PD-1 u oucnenuduyecksix mosiexya PD-
1xLAG-3
[00487] [Ipoduns 6Ge3onacHocTy TUM4HOTO anturena k PD1, MAT x uPD-1 7 (1.2) IgG4

(P), m Tunmunod Owucneruduueckoir Mmonekyiasl PDIXLAG-3, DART [, ouenuBanmu B
UCCJIEIOBAHUK TIO0 TMOAOOPY MAO3bl y SIBAHCKMX MaKakK, NpOBeIeHHOM He B pamkax HJIIT
(Hannesxammasi nabopaTopHasi MPakTHKa).

[00488] B naHHOM wucCleOBaHWM OLEHHMBAIM MOTEHLUAJbHYK) TOKCHYHOCTH M
TOKCUKOKMHETHKY aHTuTena k PD-1 (MAT x 4PD-17 (1.2) IgG4 (P)), mpu BBemeHuu c
UCTIOJIb30BAHMEM HECKOJNBKHX BHYTPUBEHHbIX HH(Qy3uil. IloMumo 3TOro oueHuBaIU

NOTEHIMAJIBHYI0 TOKCUYHOCTh U (papMakokuHeTHKY Mosekyinsl DART PD-1xLAG-3 (DART I)
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IpU BBENEHHHM IyTeM OJHOKPATHOW BHYTPUBEHHOHW wuHQYy3uu. Jlu3aiiH wuccinenoBaHus

npencTasieH B Tabnmie 20.

Tabanua 20
Ne Hccnenyemblii | YpoBeHb JHu O0bem | [lo3a Koa-Bo
rpynnbl MaTepHaJ A03bI AO3UPOBaHuUs | A03bI | (Mr/mu) KMBOTHBIX
(mMr/kr) Camupi | Camku
1 Kontponp 0 1,815 5 0 12 12
2A MAT k uPD- 1 1,8, 15 5 0,2 12 12
17(1.2)IgG4
P)
2B MAT x uPD- 1 1,8, 15 5 0,2 1° 1°
17(1.2)IgG4
)
3A MAT k uPD- 100 1,8, 15 5 20 1 12
17(1.2) IgG4
(P)
3B MAT x 4PD- 100 1,8, 15 5 20 1° 1°
17(1.2)IgG4
P)
4 DARTI 5 1 5 1 1€ 1€

B rpynmnax 1, 2A u 3A 103bI BBOAWIN, HAYUHAS C | JHS, U BCKPBITHE IPOBOIWIN uepe3 72 yaca
TIOCJIe BBEACHUS NIOCIIeqHEH (TpeTheii) 103kl Ha 18 neHb.

B rpynmax 2B u 3B 110361 BBOOWIN, HAuMHASA C 1 THA, M BCKPBITHE NPOBOAMIN depe3 7 JHeil
TIOCJI€ BBEACHUS NIOCIIEAHEH (TpeTheil) 103bl Ha 22 IEHb.

‘B rpynme 4 no3y BBOIWIN Ha | 1eHb U 3aTeM HaOJIFOaU 32 JKUBOTHBIMU B TeUeHUE 28 HEi

TIOCJI€ BBEACHHUSI OJJHOKPATHOM 03B (10 29 1HS); JKUBOTHBIX 3aT€M BO3BPALIAJIH B KOJIOHHIO.

[00489] B n1aHHOM wuCCleNOBaHMM OLEHUBAIU CIEAYIOLIME MapaMeTpbl U KOHEYHBIE
TOYKU. KIMHUYECKHE TPHU3HAKH, MAaCCy Teja, NOTpeOJieHHe THIMH, TEeMIepaTtypy Teda,
napameTpbl KJIMHHYECKOH TaToNoruu (TIOKa3aTeNd TIeMaTOJIOTUH, CBEPTHIBAHUS KPOBH U
KJIMHUYECKOH XUMHH), OMOaHATUTHYECKHE W TOKCHKOKMHETHYECKHE TMapaMeTphl, YPOBHHU
AQHTUTEJ K JIEKAPCTBEHHOMY IIpenapary, AaHHble NPOTOYHON LIUTOMETPHUM, YPOBHH LIUTOKHUHOB,
pPe3yNbTaThl MaKpPOCKOIHUYECKOTO BCKPBITHS, MacCcy  OpraHoB U pe3yJbTaThl
THCTONATOJIOTHYECKUX UCCIENOBAHUN.

[00490] Bce xMBOTHBIE BBIKUIIN 10 3aIVIAHUPOBAHHOM 3BTaHa3uu Ha 18 wnu 22 aeHb win

BbIObUTM U3 uccienoBanust Ha 29 nenb. Jns MAT k 4PD-17 (1.2) IgG4 (P) orcyrcrBoBamm
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CBSI3aHHBIE C HCCIEAYEMBIM H3/EIHEeM HW3MEHEHHs KIMHMYECKHX NPU3HAKOB, MOTPeOJIeHHUs
MUY, MAcChl TeJa, TEMIIepaTypbl Tella, NMOKa3aTesNel reMaToJIOTHH, CBEPThIBAHMS KPOBH WIIU
KJIMHUYECKOW XUMHU WIM PEe3yJbTaTOB MaKpOCKONMUYeCKoro BCkpelTvs. Ha 18 u 22 num y
*KHUBOTHBIX, odydaBmux MAT k uPD-1 7 (1.2) IgG4 (P) B noze 1 miu 100 mr/kr, HaGmonanu
YBEJINYEHNE MACChI CEJIE3€HKH M 3aBUCUMYIO OT J103bI JIUM(OTUCTHOLMTAPHYIO UHQUIBTPALUIO
KpPaCHOHN MyJbIbI JIETKOH U YMEPEHHOW CTeneHu TskeCTH. IIo cpaBHEHMIO ¢ OKpyKAHOLIUMU
muMpormTaMu JTUM(POTUCTHOLUTAPHBIE KIETKU UMEIH CBETIYIO LIUTOIIA3My U HEpPeryJsipHbIe
anpa. Penkuwe wmutoTmueckue Qurypsl Obutn o4eBHAHBL Ha MHKpPOCKONMUYECKOM YpOBHE
UH(QUIBTPAT KOPPEIUPOBA C YBEIUIEHUEM MACChI CEIE3EHKH.

[00491] IIpo¢unu 3aBUCHMOCTH KOHLIEHTPALMM B CHIBOPOTKE KPOBHU OT BPEMEHHU MJIs
*KUBOTHBIX, noydaBmux MAT k uPD-1 7 (1.2) I1gG4 (P), nposBisioT npoduib, OKUIAEMbIH
I aHTUTEJNA Y 3TOrO BUJA, 32 HEKOTOPBIMU MCKIIOUEHUsIMU. HakJIOH KpUBBIX NOC/E BBEIEHUS
TpeThel 03Bl CHIXKAJICS Oojiee Pe3Ko, YeM IOCiie MepBOH 03Bl JUIA ABYX JKUBOTHBIX B IPYIINE
n03bl 1 MI/KT M y ABYX JKMBOTHBIX B rpymme n03bl 100 MI/KT, 4TO yKa3blBaeT Ha BO3MOKHOE
HOSIBJIEHHE aHTUTEN K JIeKapcTBeHHOMY mpemnapary (ADA) Ha Oojee mO3gHMX LUKIAaX. AHAIN3
nokasai, uto y 2/4 xuBotHbIx ADA passuBanuce B rpymnne | mr/kr, u 'y 1/4 sxuBotHeix ADA
pasBuBanucek B rpynme 100 mr/kr.

[00492] B 3akmoueHue crneayer oTMeTHTh, uTo BBenenue MAT k uPD-1 7 (1.2) IgG4 (P)
NyTeM BHYTPUBEHHOH MH(Y3UU OAMH pa3 B Heaenmo B TeueHue 3 Henenb (1, 8 u 15 nHu) xoporro
MEPEHOCWIIOCh Y SIBAHCKMX Makak npu ypoBHsX 103kl 1 m 100 wmr/kr. J10303aBUCUMBIH
JTUM(OTUCTHOLUTAPHBIA KJIETOUHBIH WHQWIBTPAT KPACHOH TyJbIbI CEJIE3eHKU JIETKOW W
YMEPEHHOH CTeNeHH TsKECTH MPUCYTCTBOBAN npu BBeaeHuu 103 1 u 100 mr/kr MAT k uPD-1 7
(1.2) IgG4 (P).

[00493] s DART 1 orcyTcTBOBaIM M3MEHEHUsT KJIIMHUUECKUX MPU3HAKOB, MOTPEOIeHHS
MUIIY, MacCel Teja, TEeMIEepaTypbl Tejla, IOKa3aTeJeld TIeMaToJIOTMU WIH I1apaMeTpoB
cBepThiBaHUsl KpoBU. U3meHeHus1, cBszaHHble ¢ DART I, mapameTrpoB KIWHUYECKONH XUMMUH,
BKJIFOYAJIN HEeHeOIaronpusiTHoE, KPaTKOBPEMEHHOE MOBBILICHNE AKTUBHOCTH
acnapratamuHoTpanchepassl (ACT) u nakratneruaporenassl (JIJII) Ha 2 nmenb. CpenHee
mmeHeHne aktuBHocTH ACT Obuto B 3,2 pasa Bbllle, Ye€M AaKTHBHOCTh Y KOHTPOJIBHBIX
JKUBOTHBIX, MOJY4YaBIIUX HOCUTENb, U B 7,8 pa3a BbIllIE YPOBHEHN N0 Hadana UCCIEAOBAHUS, NIPU
5TOM YypPOBHH OBUIM BBIIIE KOHTPOJNBHOIO STAJOHHOTO auamnazoHa. CpenHee H3MEHEHUE
aktuBHoctr JIJII' Obiio B 2,5 pasa BbIe, YeM AKTHBHOCTb Y KOHTPOJIBHBIX JKHBOTHBIX,
NOJTY4aBIINX HOCHUTENb, U B 6,9 pa3a BbIle ypoBHEH 10 Havana uccinenosanus. O0a mapamerpa

BEPHYJIUCb K MHCXOAHBIM YPOBHSIM Ha 8 JC€Hb. B 3akmoueHue CIEAyEeT OTMETUTDH, UYTO
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onHokpatHoe BeeneHue DART-I myrem BHyTpuBeHHONW HH(Y3UHM XOPOIIO MEPEHOCHIIOCH Y
SIBAHCKHUX MaKaK IPH YPOBHE A03bI 5 MI/KT.
Ipumep 11
Hccnenosanue papmMakoKkuHeTHKH aHTHTEJ K PD-1 npu BBeAeHHH 0AHOKPATHOH 103bI
[00494] Uccnenosanue ¢(apmaxoknHernku (PK) npu BBeneHWH OJHOKPATHOH NIO3BI C
BBIOPAHHBIMH TOKCHKOJOIMYECKMMH KOHEYHbIMH TOYKAMH INPOBOAWJIM y SIBAHCKUX Makak. B
nanHoMm wuccaenosanun MAT k 4PD-17 (1.2) IgG4 (P) cpaBHuMBanmM ¢ OByMs IOpYTUMH
antutenamu k PD1 IgG4 (P): MAT k PD-1 A IgG4 (P) u MAT x PD-1 B IgG4 (P). Kaxxnoe
aHTUTENO BBOAMIM ABYM oOe3bsiHaM (1 camiyy, 1 camke) B 1o3e 10 MI/Kr myTeM BHYTPUBEHHOMH
uH(]py3un B TeueHue 1 4, ¥ )KUBOTHbIE HAXOMWJINCH IO HAOMIOAEHNEM B TedeHue 65 mHeil.
[00495] OTtcyTcTBOBaANIN CBA3aHHBIE C UCCIEAYEMbIM H3EINEM U3MEHEHUs KIMHUYECKUX
NPU3HAKOB, M3MEHEHUS] MacChl Tesa, MOTpeOJICHUs MHIMH, BBICBOOOXKICHUS LIUTOKUHOB HIIH
UMMyHO(peHOoTUNUpOBaHus, cBsa3aHHble ¢ BBeneHueM MAT k uPD-1 7 (1.2) IgG4 (P) umu MAT
Kk PD-1 A IgG4 (P). [Tony4yennsie nannble Obutn cxonHbl ¢ qanubiMu st MAT k PD-1 B IgG4
(P), 3a uckmouenuem Ttoro, uto npu BBeneHuu MAT k PD-1 B IgG4 (P) naGmopanu
nosbitienne yposHei MJI-5.
[00496] CeszpiBanne antutena k PD-1 ¢ PD-1 Ha mosepxnoctu T-kieTok ompenessuiu
METOJIOM HPOTOYHOH LIMTOMETPHU C MCIIOIB30BAHHEM CIOCO0a KOHKYPEHTHOTO CBSI3BIBAHUS, B
KOTOPOM OLICHUBAJIN CPEIHIOI0 UHTEHCUBHOCTh bayopecueHIH (MFI)
¢dnyopecuenraomeueHoro MAT k uPD-17 (1.2) IgG4 (P), cesasbiBatoterocsi ¢ T-kinerkamu B
orcytcTBue (kKoHTposb, @®CB) unu B npucyrcTBun n30bITKa KOHKypeHTa (HemeueHoro MAT k
yPD-17 (1.2) IgG4 (P)), nnsa oOpa3noB KpOBH, COOpPAHHBIX BO BCEX BPEMEHHBIX TOYKAX Y
sBaHCKMX Makak, rmony4asmux MAT k uPD-1 7 (1.2) IgG4 (P), MAT k PD-1 A IgG4 (P) um
MAT x PD-1 B IgG4 (P). Kak nokasano Ha ¢urypax 23A-23C, MAT k uPD-1 7 (1.2) IgG4 (P)
u MAT k PD-1 B IgG4 (P) mpomeMOHCTpHpOBaiHM UIMTENbHOE CBsizbiBaHue ¢ PD-1 Ha
nosepxnoctu CD4™ u CD8" T-knerok (cBs3biBanue ¢ PD-1 nopnepkusanock Ha ypoBHE >80% B
teyeHue 28 el wm 6onee) (Puryper 23A u 23C, cooTBeTcTBeHHO) 1O cpaBHeHHIO ¢ MAT k
PD-1 A IgG4 (P) (cBsi3piBanune ¢ PD-1 nmonnep:kuBanocek Ha ypoBHe >80% B Teuenue 21 qHs Uin
meHee) (Purypa 23B). s kaxxaoro u3 antuten k PD-1 nannsie no ceszwpiBanuto ¢ PD-1 Ha T-
KJIETKaX KOPPEJIUPYIOT C UX KOHLEHTPAIHEH B CBIBOPOTKE KPOBU.
Ipumep 12
HccnenoBanne TOKCHYHOCTH NMPH MOBTOPHOM BBeACHUH
[00497] Jlist oleHKN 0€30MacHOCTH, TOKCUKOKHMHETUYECKOTO U (hapMaKOIUHAMUYECKOTO
npouiisl  TepaneBTUYECKHX MOJIEKYJI COTJIACHO HACTOSIIEMY H300pETEHHI0, MPUMEPHYIO

monekyny (MAT k uPD-17 (1.2) IgG4 (P)) BBOAWIM $IBAHCKMM MaKakaM W BBITIOJIHSUIIN
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UCcCcleoBaHue 1o 1moadopy no3el He B pamkax HJIIL. B naHHOM mccienoBaHWU YeThIpe TPYIIIbI
xuBOTHBIX (10 10 Ha rpymmy, 5 camuos u 5 camok) nonydamu MAT x 4PD-1 7 (1.2) IgG4 (P)
WIN KOHTPOJIBHBIN TpernapaT OAWH pa3 B HENEN0 NyTeM HHQY3UH npu 3 YPOBHSAX MO3BL
JKuBOTHBIX OLIEHMBANHM Uil BBIABICHHS JIFOOOH MOTEHIMAIBHONW TOKCHYHOCTH B TeueHUe 4-
HEJENbHOIO IEepUOAA [OO3UPOBAHUs JIEKAPCTBEHHOIO IpernapaTta W 3aTeéM B TEUYEHUE
nonogHUTeNbHOrO 10-HemenpHOro mepuonma Oe3 BBENEHHS JIEKAPCTBEHHOTO IIperapara.
DKCreprMEeHTAIbHBIN AM3aiiH JAaHHOTO MCCIIEeNOBaHus npencrasieH B Tabmuie 21. JKuBoTHbIM
BBOJIMJIM 103bI OZIUH pa3 B HEAENIO IMyTeM BHYTPUBEHHON MH(Y3UH B TeueHHe | 4 C IMOMOLIBIO
OTKaJIMOpOBAaHHOTO MH(pY3UOHHOrO Hacoca Ha 1, 8, 15 u 22 nenp uccnenosanus. OHOrO camia
U OJIHY CAMKy U3 Ka)XIOW IPYIIIbl YMEPLIBISUIM HAa 25 1€Hb, OCTaJIbHBIX )KUBOTHBIX YMEPLIBIISIN
Ha 95 nenp uccnenoBanus. OuenuBanu BiusiHue BeeneHuss MAT x uPD-1 7 (1.2) IgG4 (P) Ha
cyOnomyisiiuy  JIEHKOIIUTOB B KPOBOTOKE, BKJIOYas 3aHsATHe peuentopoB PD-1 na T-

mumdoumrax. Takke onpenensuin npopUIN aHTHTEN K JIeKapcTBeHHOMY nperniapaty (ADA).

Tadauna 21
KoJ1-B0 KMBOTHBIX"
Yposens | O0bem OcHoBHOE HccnenoBanne
Ne Hccnenyemplrii A03bI A03bI Jlo3a | HCCJIEA0BAHHE | BOCCTAHOBJICHHS

rpynnsl | martepuag?® (mr/kr) | (ma/kr) | (Mr/man) | M F M F

1 KonTposb 0 5,88 0 3 3 2 2
MAT x 4PD-17

2 10 5,88 1,7 3 3 2 2
(1.2) IgG4 (P)
MAT x 4PD-17

3 40 5,88 6,8 3 3 2 2
(1.2) IgG4 (P)
MAT x 4PD-17

4 150 5,88 25,5 3 3 2 2
(1.2) IgG4 (P)

4 Kourpoms u MAT x uPD-1 7 (1.2) IgG4 (P) BBOAWIH eKeHEIETLHO My TeM BHY TPHBEHHOH HH(Y3HH.

[Mlects 06e3bsH (3 camMua/3 caMKy) HA TPYIITY BCKPHIBATH HA 25 NCHB, W OCTABIIUXCS 00C3bAH B TPYIIIC
BOCCTAHOBICHU (2 caMma/2 caMKH) BCKPBIBAIHM HA 95 ICHb.

[00498] SlBaHCKHME MaKakKh XOpOIIO TEPEHOCHIIN eKeHeIebHbIe BHYTPUBEHHBIC (B/B)
uadysun MAT x uPD-17 (1.2) IgG4 (P) B mozax 0, 10, 40 u 150 Mr/kr, U BCE >XKHBOTHBIE
BBDKHJIN 10 3aIUTAHUPOBAHHON 3BTaHa3uu Ha 25 wim 95 nenb. He Obu1o 0OHApyKE€HO CBA3aHHBIX
¢ MAT x 4PD-17 (1.2) IgG4 (P) u3smeHeHnH KIMHIUYECKUX MPU3HAKOB, NMOTPEOICHUS MUIIH,
Macchl Tena, TOKaszarened (U3NYECKUX, O(PTaTbMOJIOIMYECKHMX M  HEBPOJOTMYECKHX

00CIIeTOBaHMM, HJIEKTPOKAPIUOJIOTHUECKUX MapaMETPOB, TEMIIEPATYPHI TEJIA, YACTOTHI AbIXaHMUS,
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apTepHalbHOIO AaBJICHUS U MyJbCa, apaMeTPOB CBEPThIBAHUS KPOBHU, KIMHUYECKOW XUMUU U
aHaJiM3a MOYM, MacChl OPTraHOB WJIM PE3YJIbTATOB MAKPOCKOMUYECKOTO BCKPBITHSI.

[00499] H3MmeHeHns reMaToJIorHueckux nmapaMeTpos, csizanable ¢ MAT k uPD-1 7 (1.2)
IgG4 (P), BximroYamu KpaTKOBPEMEHHOE CHIDKEHHE TUTPOB JUMQOUUTOB. TUTPBI TUMGPOIHUTOB
YMEPEHHO YMEHBINAJIHNCH M0 CPABHEHUIO C UCXOMHBIMU YPOBHSAMH (1 J€Hb 1O BBEAEHUS HO3bI)
Ha 2 genb (23 yaca mocie WHQY3UH) Y CaMIOB M CaMOK Tpu 03¢ >10 MI/KT, CTaTHCTUYECKU
IOCTOBEpHO aisi camuoB npu no3ze 10 m 40 mr/kr um y camok npu nose 40 u 150 mr/kr mo
CPAaBHEHHMIO C KOHTPOJIAMH. THUTpPbI JTUM(OLUTOB BO3BPAINAIUCH MPAKTUYECKH K HCXOJHBIM
YPOBHSIM Ha 8 A€Hb 4O Havaja JO3UPOBAHUsS, HO YMEPEHHO CHUKAINCh Y HEKOTOPBIX CAMLIOB U
CaMOK IpH BceX ypoBHAX 1035l (B 0,47-0,68 paza OTHOCUTENBPHO UCXOAHBIX YPOBHEH) Ha 9 NeHb
(23 gaca nocne unpys3un). Turpsl TUMPOLUTOB YBEIUIUBAIUCH O BBEACHUS 103bI Ha 15 u 22
JIeHb, HO YMEHBILIAINCh Yy HEKOTOpbIX camuoB U camok (B 0,36-0,54 pa3a OTHOCUTEIBHO
UCXOIHBIX ypoBHEH) Ha 16 u 23 nenb (23 yaca mocie nHQy3un).

[00500] Jl0303aBUCUMOE, KPAaTKOBPEMEHHOE CHIXKEHHE TMOMYJALUUN LUPKYJIUPYIOIINX
UMMYHHBIX KJIETOK, BKJIFOUasi OOIyr0 momyJsinuio Jjeiikouutos, T-knerku, B-knerkn n NK-
KJIeTKH, HaOmoany uepes3 23 yaca mocjie OKOHYaHUsI UH(PY3UH Y )KUBOTHBIX, mosy4aBmmx MAT
k uPD-17 (1.2) IgG4 (P), no cpaBHEHHIO ¢ KOHTPOJIbHOW rpymnmoil. Hanbonpuyo BeTuYHHY
U3MEHeHUH HaONIoAany TMocie BBEACHUS MEpPBOW 103kl B | JEeHb, M3MEHEHUS MeEHbIIeH
BEJIMUMHBI KPATKOBPEMEHHO HAOJIFOMAM MOCHe BBEIEHUs MOCAEnyIUX 103 Ha 8, 15 wim 22
aan. [Tonynsuuyu UMMYHHBIX KJIETOK OOBIYHO BOCCTAHABIMBAIUCH 0 UCXOAHBIX 3HAYSHUN, WU
ONMU3KUX K HMCXOOHBIM, K 72 Hacy TMocje OKOH4YaHWs HHQY3UHM W Ha TPOTsDKEHHH (asbl
BOCCTAaHOBJIEHUs. Y JKUBOTHBIX, monydaBmux MAT k 4PD-17 (1.2) IgG4 (P), e HaGmonanu
U3MEHEHUH, KacarwoluXcs LUPKYJIUPYIOIUX MOHOLIUTOB, IO CPAaBHEHUIO C KOHTPOJIbHOM
IPYyMION.

[00501] Maxkcumanbhoe cesasbiBanne MAT k uPD-17 (1.2) IgG4 (P) ¢ PD-17/CD4™ u
PD-17/CD8" knerkamu Habmonanu B Teuenue ¢asel nedenus MAT x uPD-17 (1.2) IgG4 (P)
UCCIIeIOBaHMUA TpU BceX mnposepeHHbIX no3ax (10, 40 wmm 150 wmr/kr). Bo Bpems mepuona
BOCCTAHOBJICHUS] Y KMBOTHBIX, Y KOTOPBIX HE BbIPAOATBHIBAINUCH AHTUTENA K JIEKAPCTBEHHOMY
npenapaty (ADA), konuentpaumu MAT x 4PD-17 (1.2) IgG4 (P) B chIBOpOTKE KpOBH
OCTaBANUCh BblEe 29 MKI/MJ, U MakCUMalbHOe cBsisbiBaHue PD-17/CD4" u PD-17/CD8" T-
KJIETKAMHU TOJAEPKUBAIOCh B TedeHue BCero 10-HemenbHOro mepuona BOCCTAHOBJIEHHS. Y
YKa3aHHBIX JKUBOTHBIX OTCYTCTBOBAJIM JOKa3aTenbcTBa monayisinuu PD-1 ma T-knerkax. Bo
BpeMsl Neprojia BOCCTAHOBIIEHHUS Y ’KUBOTHBIX, Y KOTOPBIX pa3BuBaiuch ADA-OTBETHI, 4acToTa
MGDO012-cBsi3annbix PD-17 T-KJI€TOK CHMKANach 10 MCXOAHOrO ypoBHs. CHMKEHHE OT

MakcuManbHoro cessbiBanust MAT k uPD-17 (1.2) IgG4 (P) ¢ PD-17/CD4" u PD-17/CD8"
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kiaeTkaMud  ADA-TIONIOKUTENBHBIX  JKUBOTHBIX OOBIMHO HMENO MECTO, KOTJa KaKyInascs
koHueHntpauusit MAT x 4PD-17 (1.2) IgG4 (P) B ChIBOPOTKE KpPOBH YMEHBIIAJAch HIKE
npubmusutensHo 25 Mir/mu. OgHAKO HEW3BECTHO, OTHOCHJIOCH JIM JAHHOE KaXKyIleecs
MOpPOroBoe COOTHOIIEeHHE K ADA-0TpuLiaTeIbHBIM JKUBOTHBIM, IIOCKOJIBKY NpucyTcTBue ADA y
ADA-TIONIOKUTENBHBIX JKUBOTHBIX MOXKET CIIOCOOCTBOBATh OJIOKUPOBAHUIO CBSI3bIBAHUS AHTUTEI
k PD-1 ¢ PD-1.

[00502] Paznuunsa papmakokunerndyeckux orseroB MAT k 4PD-17 (1.2) IgG4 (P),
CBSI3aHHBbIE C TIOJIOM SKHUBOTHBIX, ObUIM MHHMMAJbHBIMH W JIMHEHHBIMH B IIpeaesax
uccnenoBaHHoro auamna3ona 103 (10-150 mr/kr). ng MAT k uPD-1 7 (1.2) IgG4 (P) B nose 10,
40 n 150 mr/kr koMOMHHPOBaHHOE cpenHee 3HadeHne Cmax A oOoux MoyioB coctaBuio 240
Mmkr/mi (0,240 mr/mi), 1078 mxr/mi (1,08 mr/mi) u 3938 mxr/mi (3,94 mr/mi), u 3Hagenus AUC
coctaBuiu 47310 wemkr/mn (47,3 uemkr/min), 205723 wuemkr/ma (206 uemkr/mu) u 745681
yemkr/mn (746 4emkr/mi), cooTBeTcTBeHHO. CpenHMH KIUPEHC COMJIACHO pe3yJibTaTaM
HekomnaptMeHnTHoro aHanusza (NCA) mepsoro uukina MAT x 4PD-17 (1.2) IgG4 (P) no
nosinernss ADA cocraBun 0,21 mMii/4/Kr, 4TO 3HAYUTEIBHO HIXKE, YeM CKOPOCTb KIYOOYKOBOH
¢dupTpanny SIBAHCKUX MakKak, KaK M OXKHMAAJOCH Ul BBICOKOMOJEKyJsipHOro Oenka. CpenHuit
CTaLMOHApHBbII 00BeM pacrpeneneHus: corynacHo pesyiabrataM NCA mepsoro nmkina MAT k
yPD-17 (1.2) IgG4 (P) cocraBun 68 mu/kr, uTto mpubau3uTeNsHO B 1,5 pasa Gonbiie oObema
CBIBOPOTKH, HO MEHbIIE, YeM BHEKJIETOYHOE BOJHOE MPOCTPAHCTBO. JTO CBUIETEIBCTBYET O
toM, uT0 MAT k 4PD-1 7 (1.2) IgG4 (P) BbITeKaeT U3 COCYAOB BO BHEKJIETOYHOE MPOCTPAHCTBO
TKaHH, HO HE BCE BHEKJIETOYHOE MPOCTPAHCTBO OBLIO IOCTYMHO AJISi YKA3aHHOW MOJIEKYJIBI.
Cpennee 3HaueHue cpenHero Bpemenu ynepskanust (MRT) cornacHo pesynbratam NCA nepBoro
mikita MAT k uPD-17 (1.2) IgG4 (P) cocraBuio 335 4yacoB uia mpuONM3UTENbHO 14 mHE.
IMosinenne ADA ymenbmano koHneHtpaun MAT k 4PD-17 (1.2) IgG4 (P) B uukiax 2-4.
JHoxkazarenbcTBa cHukeHus: koHueHtpauidi MAT k uPD-1 7 (1.2) IgG4 (P) B ChIBOpOTKE KPOBU
nocye BeefeHust MoBTOpHbIX 103 MAT k uPD-1 7 (1.2) IgG4 (P) mabmonamu y 7/10, 4/10 u 3/10
KUBOTHBIX B rpymmax 103 10, 40 u 150 mr/kr, coorBercTBeHHO. [Ipucyrcreue ADA x MAT «
yPD-1 7 (1.2) IgG4 (P) 6bu10 moaTeepkaero y 4, 2 u 1 U3 yKa3aHHBIX KUBOTHBIX B TPYIIAxX 103
10, 40 u 150 Mr/Kr, COOTBETCTBEHHO, BCE KUBOTHBIE, Y KOTOPbIX ADA He ObUTH MOATBEPKICHBI,
ObUIM B TPyNIe TEPMHUHAJIBHOTO BCKPBITHS, B KOTOpoil koHueHTpaunu MAT x 4PD-17 (1.2)
IgG4 (P) B CBIBOPOTKE KpPOBHU, BEPOSITHO, TWPEMATCTBOBAIN JeTeKkTupoBaHuio ADA.
CoOOTBETCTBEHHO, B TOCJEAYIOLINX HCCIENOBAHMAX TOKCUKOKWHETHKH, €CIIH OCTaTOYHAas
KOHIIEHTpaLsi ObUIa HIDKE, YeM MpPeIbIAyIasi OCTaTOYHAsi KOHLEHTPALMS, JaHHbIE, HAUMHAS C
3TOTO MOMEHTa BPEMEHH, ToABepraiu nepecMoTpy. Ha OCHOBaHMHM  pPe3yJIbTaTOB

ABYXKOMITAPTMEHTHOI'O MOACIIUPOBAHNA AJaAHHBIX IO BCEM LIUKJIaAM JJIsA 3 rpyni f03upOBaHUsd, 3a
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UCKJIFOYEHHEM BPEMEHHBIX TOYEK, KOTOpble nonasepriuchk BiausHUi0 ADA, cpenHue 3HaueHUs
U TIepBUYHBIX mapameTpoB TK anms aByxkoMmapTMEHTHOW monenu coctaBmwiu 0,22 mut/4/kr
ISl KIupeHca, 38,5 MII/Kr aiist epBoHavanbHOro obbema pacnpenenenus (Vi) u 33,8 mu/kr ans
V3, 4TO mano cpenHuil paBHOBECHBIH 00beM pacnipenenenus (Vss) 72,3 mu/kr u MRT 329 gacos.
ITonyueHnHble 3HAUYEHUs COTNIACYIOTCs € Mapamerpamy, noiydeHHbIMU u3 NCA mnepBoil 1O3BL
PesynbpraThl MOIENMpPOBaHUS CBUAETENBCTBYIOT O TOM, 4TO, B oTcyTcTBue ADA, mnpu
€KEHeNleJIbHOM JO3UPOBAHUU YCTOHYMBOE COCTOSHHE Yy SIBAHCKMX Makak OyneT IOCTUTHYTO
nocJie 5 10361, 1 UHAEKC HAKOTUIeHUs1 OyaeT paseH 2,4.

[00503] Ha 25 nenp mMuHMMajbHbIE MyJbTH(OKATIbHBIE EPUBACKYJISIPHBIE HHPUIBTPATHI
MOHOHYKJIApPHBIX KIIEeTOK, cBsizaHHble ¢ MAT x 4PD-17 (1.2) IgG4 (P), mpucyrcTBoBanu B
MOBEPXHOCTHBIX CJIOSIX I€PMBI B CaiiTe B/B MHBEKIUH Y CAMILIOB MpHU 103€ >40 MI/KI Uy CaMOK
npu no3e >10 Mr/kr u ObLIM OXXHUAAEMOM peakuuell Ha MOBTOPHYIO HMHBEKLMIO YyKePOAHOTO
Oenka (MOHOKJIOHAJIbHOrO antutTena). Ha 95 neHp He ObUIO OTMEUEHO KaKUX-JTHOO
MUKpOCKonuyeckux usmeHeHui, cesazanubix ¢ MAT k uPD-1 7 (1.2) IgG4 (P), aTo yka3biBaeT Ha
BOCCTAQHOBJICHME W3MEHEHUs], CBSI3aHHOTO C MCCJIEyeMbIM H3IenueM, HaOiomaemMoro Ha 25
JI€Hb.

[00504] B 3axkmoyeHue cieayer OTMETUTb, YTO pe3yJbTaThl JAAHHOTO HCCIIEIOBAHMS
yKa3bIBaloT Ha TO, uTo BBeneHrne MAT k uPD-1 7 (1.2) IgG4 (P) nmyreM BHYTpUBEHHOM UHDY3UH
onuH pa3 B Heaenmo (1, 8, 15 u 22 nHM) KIMHIUYECKH XOPOILIO MEPEHOCUIIOCH Y SIBAHCKUX MaKak
npu ypoBHsiX no3bl 10, 40 wmmm 150 wmr/kr. Habmogaembie 3¢¢ekTbl ObLIM OrpaHHYEHbBI
KPaTKOBPEMEHHBIM CHIKEHHEM KOJIMYECTBA LUPKYJIUPYIOIUX JTUM(OLMTOB U MUHUMAJIbHBIMU
U3MEHEHUsSIMH B MECT€ HWHBEKLWH, CBS3aHHBIMH C HWHBEKIMEH uykepomgHoro Oenka. Ha
OCHOBAHUHU 3THX PE3yJIbTATOB ypOBEeHb 0Oe3 HabmromaeMbix mobouHbIX 3¢dexktoB (NOAEL)
cuntanu paBHbIM 150 Mr/kr (komOuHHpoBaHHOE cpenHee Cmax 1751 0Ooux mosoB 3,94 mr/min u
AUC 746 gemr/min).

[00505] Bce myOnukamnuu v MaTeHTHI, YIOMSIHYThIE B JaHHOM ONWMCAHWUHU, BKIIIOYEHBI B
HACTOSIIIYIO 3asiBKY IMOCPEACTBOM CCBUIKM B TOW K€ CTENEHU, KaK €CIM Obl KaX/iash OTAeJIbHAs
nyOJIMKALUs WJTH TTATEHTHAs 3asBKa ObLJIa KOHKPETHO M MHAMBHUAYAJBHO YKa3aHA JJISI TIOJHOTO
BKJIFOUEHHUSI TOCPENCTBOM CChUIKM. HecMoTpsi Ha TO, 4TO HacTosiiee H300peTeHne ObLIO
OMUCAaHO NMPUMEHUTENBHO K KOHKPETHBIMU BapUaHTaMU pealii3allii, CleAyeT MOHUMATh, 4YTO
OHO MOXET OBITh JOIMOJHUTEIBFHO MOIU(PHUIIPOBAHO, U TIPETYCMOTPEHO, YTO HACTOSINAS 3asBKa
BKJIFOYAET JIFOOBIE BAPHAHTHI, CIIOCOOBI MPUMEHEHHUS WM aAalTHPOBAHHBIE BAPHAHTHI COTJIACHO
HACTOSIIEMY M300PETEHHUIO, CIIeays B OOIeM MPHUHLMIIAM HACTOSALIETO H300PETeHNS U BKIIFOUAs

TAaKHEC OTKJIOHCHHA OT HACTOALIECTO I/1306peTeHI/I$I, KOTOPBIC BXOAAT B U3BECTHYHO WUJIN O6bI"IHy1-O
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NPAKTUKY B OOJIACTH, K KOTOPOH OTHOCHUTCSI HACTOsALIEEe U300pETeHHe, U KOTOPbIE MOTYT OBITh

NPUMEHCHBI K OCHOBHBIM IPU3HAKaM, U3JIOKCHHBIM BBILIC.
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dopmyJia nzodpereHust

1. IIpumenenne MoHocneunguieckoro PD-1-CBSA3BIBAOIEr0 MOHOKJIOHAJIBHOTOAHTHTENA
npotuB PD-1 denoBeka B KOMOMHALMHU C OOHOH WK OoJiee JOMONHUTEIbHBIMU MOJIEKYJIAMHU,
KOTOpbIe 3(P(PEKTUBHO CTHUMYJUPYIOT UMMYHHBIH OTBET, ISl CTUMYJBINHH orocpeayemoro T-
KJIETKAMU MIMMYHHOT'O OTBETa y CYyOBEKTa, HY>KAAIOLIErOCs B 3TOM, IIPHYEM YKAa3aHHOE aHTUTENO
COIEP>KUT BapuaOeNbHbIN TOMEH TsKENOH Lenu U BapraOeabHbIH JTOMEH JIETKOH LenH, MpruiemM
yKa3aHHBI  BapuaOenbHBI  JOMEH  TSDKENOH  Lenmu  COAEPXKUT  aMHUHOKHCIIOTHYIO
nocienosarenbHocTh SEQ ID NO:147 wu ykasaHHbINi BapuaOeNnbHbIM JOMEH JIETKOH Lenu

COZIEPIKUT AMUHOKUCIOTHYO nocieaosarenbHocTh SEQ ID NO:153.

2. ITpumenenne monocneruduueckoro PD-1-cBs3pIBarOIero MOHOKJIOHAJIBHOIO aHTHUTENA
npotuB PD-1 uenoBeka B KOMOMHaLMK ¢ OXHOW MiM OoJiee TOTIOJHUTEIBHBIMH MOJIEKYJIAMH,
KOTOpBIE CHEeLM(UUHO CBA3BIBAIOTCS C PAKOBBIM AHTUICHOM, W/WJIM XHUMHOTEPATIeBTUYECKUM
areHTOM, AJISl JICYCHHs] paka, MpPUYeM YKa3aHHOE AHTHTENO COAEPKUT BapHaOeTbHbIH TOMEH
TSDKEJIOH LienH U BapraOeIbHbIH JOMEH JIETKOH LeH, MPUYeM YKa3aHHbIH BapuaOenbHbIl JOMEH
TSDKEJIOW LeMH  COAEPXKUT AaMHUHOKMUCJIOTHYH mocnenoBarenbHocTe SEQ 1D NO:147 u
yKa3aHHbIA  BapuaOeNbHBIH  JOMEH  JIETKOW  Lemd  CONEPXKUT  aMHHOKHCJIOTHYIO

nocaenoBarenbHOCTh SEQ ID NO:153.

3. Ilpumenenne nmo n. 1 uam 2, XapakTepusyrolleecs TeM, 4YTO YKa3aHHOE AaHTUTENO

NpeACTaBJIACT coboit XUMEPHOE aHTUTEIO WU TYMAHHU3UPOBAHHOC aHTUTEIIO.

4. ITpumenenue o groboMy U3 mm. 1-3, XapakTepu3yrLieecs TeM, YTO YKa3aHHOE aHTUTEIIO

conepskut obnacts Fc.

5. ITpumeneHue 1o 1. 4, XapaKTePHU3YIOLIAsICsl TEM, YTO YKa3aHHas o0nacte Fc oTHOCHTCS K
uwsotuny IgGl, 1gG2, 1gG3 unu 1gG4.

6. Ilpumenenne no m. 5, XapakTepusyroleecs TeM, UYTO YKAa3aHHOE aHTUTENO

2

JIOTIOJIHUTENBHO COJEPKUT IIaPHUPHBII TOMEH.

7. [Mpumenenue mo . 6, XapakTepU3yIOLIeecs TeM, YTO yKa3aHHast 00jacTb Fc U yka3aHHBIHA
LIapHUPHBIN TOMEH OTHOcsTCs K u3otuny IgG4, u mpu 3TOM yka3aHHBIM LIaApHUPHBINA TOMEH

COIEPIKHUT CTAOMIIN3UPYIOLIYIO MYTALHIO.



8. ITpumenenwue 1o mroooMy U3 M. 4-7, XapakTepHU3YIOLIeecs TEM, YTO YKa3aHHOE aHTUTEIIO

conepxut nocnegosarenbHocTd SEQ ID NO: 264 u 265.

9. ITpumenenue o moOoMy U3 M. 4-7, XapakTepU3YIOLIeeCs TeEM, YTO YKa3aHHOE aHTUTEIIO

conepxut nocneaosarenbHoctd SEQ ID NO: 264 u 266.

10. IIpumenenne mo mobOomy u3 mm. 4-7, Xapakrtepusymromieecs TeMm, 4To oOnacte Fc

npezacTasisier coboli BapuaHT obmactu Fc, KOTOpbIil CONepKuT:

(a) OnHY uUiu Oosiee Moau(pUKAHI aAMUHOKHUCIIOT, KOTOPbIE CHUKAIOT
apdunHOCTH BapuaHTa obsactu Fc B orHOmennu FeyR; u/unu
(b) omHy wiu Oojiee MOIM(PUKALUN AaMHUHOKHCIIOT, KOTOPbIE YBEIUYHBAIOT

HIepHOJ MOJyBBIBEIEHHS U3 CBIBOPOTKH KPOBHU BapuaHTa obnactu Fe.

11.  Ilpumenenme mo mn. 10, xapakrepusyrouieecs TeM, YTO YKa3aHHbIE MOAHU(UKAINH,
KoTOphle CHIXKAT adduuHOCTh BapuanTa obnactu Fc B otHomennu FcyR, conepkar 3ameny
L234A; L235A; umn L234A u L235A, nipu 5TOM yka3aHHasi HyMepalusi COOTBETCTBYET UHAECKCY

EC, xax onucano B KaOar.

12. IMpumenenne no mn. 10, xapakTepusyromeecss TeM, YTO YyKa3aHHbIE MOIU(UKALIUH,
KOTOpbIE YBEJUUMBAIOT MEPUOA TOJYBBIBEICHUSI M3 CHIBOPOTKM KPOBU BapuaHTa obnactu Fc,
cozepskaT 3ameHy M252Y; M252Y u S254T; M252Y u T256E; M252Y, S254T u T256E; unu
K288D u H435K, npu sToM yka3aHHas Hymepalusi coorBercTByeT unaekcy EC, kak omnucaHo B

KabGar.

13. ITpumenenne o modomy u3 mm. 1 wimm 3-12, XapakTepu3yroomeecs: TeM, YTO YKa3aHHBIE
omHa WM Ooyiee MOJIEKYJ, KOTOpble 3(PPEKTUBHO CTUMYJIHPYIOT HMMYHHBIH OTBET,
npencTaBisiroT codoit antuteno k CD137, aartureno k CTLA-4, antuteno k OX40, aHTUTENO K
LAG-3, antuteno k PD-L1, aarureno k TIGIT, antuteno x TIM-3 w/wiu mpOTUBOPAKOBYIO

BaKLUHY.

14. IIpumenenne mo mroOoMy w3 mm. 2-12, XapakTepusyrolleecss TeM, 4YTO YKa3aHHBIH
paxkoBbIl aHTUTeH nipeacTasisier codoit ST4, B7H3, CD19, CD20, CD51, CD123, DRS, EGFR,
EpCam, GD2, gpA33, HER2, ROR-1, TAG-72, VEGF-A w/unu VEGFR2.



15. ITpumenenne no modomy u3 nm. 2-12 wnu 14, XapakTepusyrolieecs TeM, 4TO YKa3aHHbIA
paK XapakTepu3yeTcs HaIMYHUEM PAaKOBOH KIIETKH, BBIOPAHHOW W3 TPYMIbI, COCTOALIEH W3
KJIETKH: OIyXOJU HAANOYEYHHKOB, accouuupoBanHoro co CIIMJlom paka, anbBeossipHOI
CapKOMBbI MATKUX TKaHEH, aCTPOLMTAPHOI OMyXOJH, paka MOUYEBOrO My3bIps, paka KOCTel, paka
TOJIOBHOTO U CIIMHHOI'O MO3ra, METaCTaTUYE€CKOW OMyXOJH IOJOBHOIO MO3ra, paka MOJIOYHOMN
JKeNe3bl, OINyXOJed COHHOM apTepuy, paka LIeMKH MAaTKH, XOHAPOCAPKOMBI, XOPIOMEI,
XpOMO(OOHOM KapLUHOMBI KJIETOK MOYEK, CBETJIOKJIETOYHON KapLHOMBI, paKa TOJCTON KHIIKH,
KOJIOPEKTAJIbHOTO  paka, KOXXHOH  noOpokauecTBeHHOW  (UOPO3HOH  TMCTHOLIMTOMBI,
J€CMOIUIACTUYECKON MENKOKPYTJIOKJIETOUYHOM OINyXONH, 3NeHAUMOMBI, onyxonu FOwunra,
SKCTPACKEJIETHOM MMKCOUIHOM XOHIPOCAPKOMBI, HECOBEPIIEHHOIO0 KOCTHOro (udporeHesa,
¢ubpo3HOI AUCMIa3uN KOCTH, PaKa >KeTYHOTO My3bIpsl WM JKEITYHOrO MPOTOKA, paKa XKeayaKa,
recTalMoOHHOTro TpodoOIacTHOro 3a00IeBaHMsI, TEPMUHOTEHHON OMyXOJIH, PaKa rojiOBbI U LIEH,
renaToLeIIONIIPHON KapLMHOMBI, OINYXOJIM OCTPOBKOBBIX KJIETOK, capkombl Kamomwu, paxa
MOYEK, JeiKo3a, JIMTIOMBI/ TOOPOKAYECTBEHHOM JIMTIOMATO3HOM OMyXOJIH,
JIMMIOCAPKOMBI/3JIOKAUECTBEHHOH JINIIOMATO3HOM OMNyXOJIM, paka medeHu, JuM(poMmbl, paxa
JeTKUX, MeyJuIo0JIacTOMbI, MEJaHOMBI, MEHHHIMOMbI, MHOXXECTBEHHOH SHIOKPUHHOM
HEOIUIa31H, MHOXKECTBEHHOH MHEJIOMBI, MHUEJIOAUCILIACTHYECKOTO CHHAPOMA, HEHpoOIacToMsl,
HENWPOIHIOKPUHHBIX OINYXOJIEH, paka sSIMYHUKOB, paka MOAXKENYIOYHOM Keje3bl, ManuuIsipHON
KapIIMHOMBI IIIUTOBHUIHOM JKeJIe3bl, OMyXOJIH MapaliUTOBUIHON JKeJe3bl, IeANaTPHIECKOrO paKa,
onyxosu 00osoueKk nepudepruuecKkux HEpBOB, (PEOXPOMOLMTOMBI, OMYXOJH THUModH3a, paka
NPeCTaTeIbHON JKeJe3bl, TOCTePHANIbHON yBealbHONW MENaHOMBI, PEJKOr0 I'eéMaTOJIOTHYeCKOro
paccTpoicTBA, METACTATHUECKOTO paka IMOo4YeK, pabaougHOW omyXonH, padaoMHOCApKOMBI,
CapKOMBI, paka KOXH, CapKOMbl MSTKMX TKaHel, IJIOCKOKJIETOYHOrO paka, paka >Xejynka,
CHHOBHMAJIBHOM CapKOMBI, paka siuuka, KapLUHOMBI TUMYyCa, THMOMbBI, METAaCTaTUYECKOTO paKa

H_[I/ITOBI/II[HOI\/'I JKEJIE3BI U paKa MAaTKU.

16. ITpumenenue no modomy u3 mm. 2-12 wnu 14, xapakTepusyroLieecs TeM, 4TO YKa3aHHbIA
pak mpencTasiseT coO00i KOJOPEKTaNbHBIN PaK, TeNaTOLEIUIIOJIIPHYIO KapILIHOMY, [JIHOMY, PaK
MOYEK, paK MOJIOYHON IKeJle3bl, MHOXXECTBEHHYK) MHEJIOMY, pPAaK MO4YEBOrO My3bIps,
HEeMpoOIacToMy; CapKOMy, HEXOMKKMHCKYIO JIMM(pOMY, HEMEIKOKIETOYHBIH paK JIETKUX, pak
SIMYHUKOB, PaK IMOKENYJOYHON KeNe3bl, paKk MPsIMOM KHIIKH, OCTPBI MUEJOWIHBIN JIEHKO3
(AML), xpornueckuiit muenoneiiko3 (CML), octpeiii B-nunelinbiii mumpodaacTHeli neiiko3 (B-
ALL), xponuueckuii numbonntapueiii neiiko3 (CLL), netiko3 Bopcucteix kierok (HCL),
ONMacTHYIO OMyXOJb W3 IJIa3MOLIMTOMAHBIX AeHAPUTHBIX KieTok (BPDCN), HeXOmKKWHCKHE

mimpombr  (NHL), Bkmrowas Jeiiko3 MaHTHHHBIX kieTok (MCL) W MEenKOKJIETOYHYIO



mamporurapayro Jumdpomy (SLL), nmumdpomy XOmKKHHA, CUCTEMHBIH MACTOLUTO3 WU

mmpomy bepkurra.

17. ITpumenenne no modomy u3 nm. 2-12 wnu 14, xapakTepusyrolieecs TeM, 4TO YKa3aHHbIA

pax IpeacTaBIsieT COOOM pak MaTKU.

18. ITpumenenne no modomy u3 nm. 2-12 wnu 14, xapakTepusyrolieecs TeM, 4TO YKa3aHHbIA

pak mpencTaBiseT cOOO0H MIOCKOKIETOYHBIN Pak.

19. [Ipumenenne mo mobOomy u3 mm. 2-12 wim 14, xapakTepu3yroLieecsi TeM, YTO YTO

yKa3aHHBIN pak IpeACTaBisieT COOOH TIIHOMY.

20.  Ilpumenenue mo moOomy u3 mm. 2-12 win 14, xapakTepu3yroieecs TeM, YTO YKa3aHHbIH

pak mpencTaBisieT coO0i pak meHKu MaTKH.

21.  Ilpumenenue no mobomy u3 mm. 2-12 win 14, XxapakTepu3yromeecst TeM, YTO YKa3aHHbIH

pak mpeacTasisieT coOOH pak MOYKH.

22. IMpumenenue no modomy u3 mm. 2-12 wnu 14, XapakTepu3yroLieecs TeM, YTO YKa3aHHbIH

pak mpencrasisieT cOOOH pak JIErkoro.

23. IMpumenenue no modomy u3 mm. 2-12 wnu 14, XxapakTepusyroLieecs TeM, 4TO YKa3aHHbIH

pak mpencrapiiseT coO0 HEMENKOKIIETOUHBIN PakK.

24. ITpumenenue no modomy u3 mm. 2-12 wu 14, xapakTepusyroLieecs TeM, 4TO YKa3aHHbIA

paK MpeaCcTaBIIsieT COOOM pak TOJIOBHI U LIEH.

25. ITpumenenue no modomy u3 mm. 2-12 wnu 14, xapakTepusyroLieecs TeM, 4TO YKa3aHHbIA

paK mpeacTaBIsieT COO0I MeTaCTaTHYEeCKHUI paK MOYKH.

26. ITpumenenue o modomy u3 mm. 2-12 wnu 14, xapakTepusyroLieecs TeM, YTO YKa3aHHbIA

paK mpeacTaBsieT OO0 XpoMOPOOHYIO KaPIITHOMY KJIETOK TOYKH.

27. ITpumenenne o modomy u3 nm. 2-12 wnu 14, xapakTepusyroieecs TeM, YTO YKa3aHHbIA

pak mpexacTaiisieT co0O0i pak KOXKH.
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[Ba cBasbiBaOWMX 4OMEHA,
XapaKkTepHbIX Ans guartena

Cant A
NH VL1

p vH!
coont M- «—/‘\

NSNS S (M
= 2 -

COQH o

CaAsblBaOLWUA AOMEH, HE
XapakTepHblid Ana guarena

®urypa 6C

[lBa cBA3bIBAOLWUX AOMEHA,
XapaKkTepHbIX AnA avartena

NH,

1

CsAasbiBaoWUii JOMEH, HE
XapakTepHblid Ana auatena

durypa 6D



12/38
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