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M0 MEHBILIEH Mepe C OTHUM JIOTIOTHUTEIBHBIM HMMYHOCTHMYJIUPYIOIIM aHTHTEIIOM.
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AHTH- LAG-3 AHTUTEJIO, OBJIAJAIOIIEE MOBBIIIEHHON
CTABMJIBHOCTBIO

YpoBeHbL TEXHUKH

Tepaneprudeckne aHTHTENAa MPEACTABISAIOT 0COOOM OAMH W3 HamOosee ObICTPOPACTYLINX
cerMeHTOB (papmaneBTudeckoil wHAycTpuu. s mopmepkku 3¢¢ekTuBHOCTH (TO €CTh
AKTUBHOCTH) MU MHUHUMM3ALIMM MMMYHOTE€HHOCTH AaHTUTENAa U APYrHe OEeJKOBbIE JIEKapCTBa
JOJDKHBI OBITh 3aIMUINEHBl OT (PU3NYECKOr0 U XMMHUYECKOTO pacraja MpH MPOU3BOACTBE U
xpaHeHnH. JleHCTBUTENIBHO, OHA U3 OCHOBHBIX TPYAHOCTEH NpHU pa3paboTKe JIeKapCTBEHHBIX
CPEACTB HAa OCHOBE AHTHUTEJ MPECTABIIAET COOOH MOTEHLNANbHbBIM HMMYHOT'€HHBIH OTBET IPU
BBEJICHUU CYOBEKTY, YTO MOXKET NMPHUBOAMTH K OBICTPOMY KIHPEHCY WM Ja’ke BbI3bIBATH
yrpoxaromue SKu3HH 1oOouyHble 3(QeKTsl, BKIOYas aHaduIakTUueckwii mok.  Ha
UMMYHOTE€HHOCTb AHTUTENIA OKAa3bIBAIOT BJIMSHUE pa3ju4Hble (DAKTOPBI, Takue Kak €ero
¢dusnoXUMHUECKe CBOWCTBA (HampuUMep, YHUCTOTA, CTAOMIBHOCTD WM PACTBOPHMOCTH),
KIMHU4YecKre (pakTopsl (Hampumep, 103a, Crocod BBEIEHHs, FeTePOreHHOCTh 3a00IeBaHMs NI
XapaKTePUCTUKH TMAIMeHTa) U COMYTCTBYIOLIEE JIeueHHe APyruMu cpeacreamu (Swann et al.
(2008) Curr Opinion Immuol 20:493-499).

NMMYHOT€HHOCTh aHTHTE] W/WIM TIOTeps AaKTHBHOCTH AaHTUTENAMH 4YacTO CBs3aHA C
aeaMuanpoBaHueM. JleaMHIupOBaHHE MPENCTABISET COOOM MPOLECC XMMHUYECKOTO pacraja,
KOTOPBII CITIOHTAHHO BO3HUKAET B Oenkax (Hampumep, aHTuTenax). JleamuaupoBaHue yaamsier
aMHJTHYIO (PYHKLIMOHAJIBHYIO TPYIIY U3 aMUHOKHCJIOTHOTO OCTAaTKa, TAKOTO KaK acraparuH u
IJIyTaMHUH, TAKUM O0Opa3oM MOBPEKAas €ero aMHACOoAep Kalie OOKOBBbIE LEMH. JTO, B CBOIO
ouyepenb, BBI3BIBAET CTPYKTYPHbIE M OHMOJOTMYECKHE H3MEHEHHs MO BCeMy O€JKy, TaKHM
o0paszom co3aaBasi reTeporeHHbie GopMbl aHTUTENa. JleaMuIupoBaHUe MPEACTaBIsieT COOOH
ONHY W3 Hauboyiee PaCHPOCTPAHEHHBIX IOCTTPAHCISIIUOHHBIX MOIU(PHUKAIHMKA, KOTOpbIE
BO3HHKAIOT B MOJYYEHHBIX PEKOMOMHAHTHBIMH CIIOCOOAMH TE€PANEBTHUECKUX AHTHTENAX.
Hampumep, TreTeporeHHOCTh B TSDKENOH LIeMM MOHOKJIOHAJIbHOrO aHturena hlB4
(rymanusupoBanHoe  aHTH-CD18  aHTMTENno)  BCleACTBHE — €aMUAMPOBAHUS — TPU
KyJIbTHBHPOBAHUU KJIETOK Oblta oTMeueHa Tsai et al. (Pharm Res 10(11):1580 (1993)). Kpome
TOTO, CHHKEHHE/TIOTepst OMOJIOTHUECKOH aKTHBHOCTH BCIIECTBUE 1€AMHUIUPOBAHUS SIBISLIACK
u3BeCTHOH npobnemoii u panee. Hampumep, Kroon et al. xapakTepuzoBaiiv pa3indHbie CAHThI
neamMuanpoBaHus B TepanerudeckoMm antutene OKT3 u coobmanu, uro oOpasusl U3 mapTuu
OKT3 (Bo3pactom ot 14 mecsueB [0 3 J€T) UMEIH aKTUBHOCTb MeHee 75% (Pharm Res

9(11):1386 (1992), ctp.1389, Bropas kononka). Kpome toro, obpasuer OKT3 ¢ Oonburmmu



KOJIMYECTBAMH OKHCJIEHHBIX NENTUJ0B B HMX KapTax HMeNM 3HAUYUTENbHO CHI)KEHHYIO
AKTUBHOCTb TPU NPOBENEHUH aHann3a 3((EeKTUBHOCTH CBsi3bIBaHMA aHTHreHa (ctp.1390,
nepBasi KOJIOHKA). ABTOpPBI C/EJTAN BBIBOA O TOM, YTO OMNpEIENIEHHbIE CAUThI XUMHUYECKOM
mMoaudukanuy, koropas npoucxonut npu xpaneHnn OKT3, Opumn mneHTHQHUIMpPOBAHBI C
MOMOIIBIO MENTHIHOTO KapTUPOBAHMS U KOPPETUPOBAIN € HAOIO JaeMbIMH H3MEHEHUSIMU TIPU
XUMUYECKUX aHAIN3ax M OMOJIOTMYECKUX aHajm3ax aHTutena (ctp.1392, mepBasi KOJOHKA).
ITorepst OuomOrMUecKoil akTHMBHOCTU TakXe OblIa OTMEYeHa B OTHOIIEHUHU psfa IPYrux
IeaMUINPOBAHHBIX TEPANEeBTHUECKUX OENKOB, BKIFOYass pekomMOuHaHTHYI0 JIHa3y denmoseka
(Cacia et al. (1993) J. Chromatogr. 634:229-239) u pekomOuHaHTHbIN pacTBopuMbIi CD4
(Teshima et al. (1991) Biochemistry 30:3916-3922).

B nenom, neamMuanpoBaHue NpeACTaBIIIET 3HAUUTENBHYIO U HETIPECKa3yeMyto IpoOeMy st
(apmaneBTHYECKOIl MHOYCTPUH. YCHWIHS, CBS3aHHBIE C MOHUTOPHHIOM BapuaOeNbHOCTH,
BBbI3bIBAEMON JI€aMUANPOBAHUEM B JIEKAPCTBEHHBIX CPENCTBAX HA OCHOBE AaHTUTEN, B
YaCTHOCTH, Kak W CBsiaHHble ¢ FDA omaceHusi, CBsi3aHHbIE C AaHHOW BapuaOeIbHOCTHIO,
YBEJIMUYUBAIOT 3aTPaThl U 33€P>KUBAIOT MIPOBECHNE KIMHUYECKUX UCIBbITaHUN. bonee Toro,
CBsI3aHHBIE C JAHHOW mpoOieMoll MoxuduKauuy, BKIIOYAsS HW3MEHSIOIINECS YCIOBHS
(manpumep, Temnepatypy, pH u THI KJIETOK), CBA3aHHBIE C PEKOMOMHAHTHBIM MOJIyYeHHEM
W/WJTM U3MEHEHHEeM aMUHOKHCIIOT, KOTOPbIE TIOJBEPKEHBI AeaMUIMPOBAHUIO (HATIPUMED, CalT-
HATPABJIEHHOMY MYTAreHe3y), MOTYT HETaTHBHO BJIMSITh HA CTAOMJIBHOCTb M AKTHUBHOCTD,
0CcOOEHHO MPHU BHECEHUN M3MEHEHHH B ONpenessiomue KommieMenTapHocTb yaactku (CDR)
anturena. COOTBETCTBEHHO, CYIIECTBYEeT MOTPEOHOCTh B 0Oojiee CTAOMIIBHBIX BEPCHUSIX

TCPANCBTUYCCKHUX aHTUTE]T.

CvYIIHOCTHL H300peTeHus

Hacrosimmee wu3o0pereHHe OTHOCHTCS K BBIIEJIEHHBIM MOHOKJIOHAJBHBIM aHTUTEAM
(HampuMep, MOHOKJIOHAJIbHBIM AHTHTEJIAaM 4YeJiOBEeKa), KOTopble CBs3biBatOT LAG-3
(mampumep, LAG-3 uenoseka) u 001a1al0T ONTHMU3UPOBAHHON (PU3NYECKON CTA0MIIBHOCTHIO
MO CPABHEHHIO ¢ OMUCAaHHBIME paHee aHTH-LAG-3 anturenamu. B uwacTHocTH, M300peTeHMe
oTHOcHUTCSl K MoauduuupoBanHoi ¢opme anturena 25F7 (US 2011/0150892 Al), koropoe
o0Jyamaer 3HAYUTENbHO YBEJIMYEHHON TEPMUYECKOM W XHUMHUYECKOHW CTaOUIIBHOCTBIO IO
CPAaBHEHHMIO C HEMOAU(HUIMPOBAHHBIM AHTHTEJIOM. B YaCTHOCTH, C TMOMOIIBIO HU3MEHEHHUS
KPUTHYECKOTO CBsi3bIBaroInero ydactka nomena CDR2 tspkenoi nenu antutena 25F7 Obuio
MOKA3aHO, YTO MOAM(PHULUMPOBAHHOE AHTHTENO JAEMOHCTPHPOBAJIO 3HAYUTENBHO Oojee

BBICOKYIO  (PM3MHYECKYI0 W  TEPMHYECKYI0  CTaOWIBHOCTb, CHWKEHHBIH  YPOBEHb



IeaMUANPOBaHUs, 0OJiee BBICOKYIO TEPMHUYECKYIO OOpPaTUMOCTD U 0oJiee HU3KYIO arperaryro.
B 10 ke Bpems HeoxknIaHHO ObLIO 0OHAPYIKEHO, YTO MOTU(PHULIPOBAHHOE AHTUTEIIO COXPAHSET
Ty k€ BBICOKYIO ahpuHHOCTD cBs3bBaHMs ¢ LAG-3 uenoBeka u (yHKIIHOHAIBHYIO aKTHBHOCTb
HeMOAM(PULIPOBAHHOTO AHTUTENA, BKIIFOYAsi CIIOCOOHOCTh MHIMOMPOBATh CBsi3biBaHne LAG-3
C MOJIeKyJaMu TIJIAaBHOTO KOMILUIekca rucrocomectumoctu Il kmacca um cTUMynMpoBaTh
anturercrienduunele T-knerouHble oTBeTbl.  COBMECTHOE CYIIECTBEHHOE IIOBBILICHNE
cTaOUIBHOCTH U COXpaHeHHue 3((EKTHBHOCTH CBSI3bIBAHUS / OMOJIOTUYECKOW AKTHBHOCTHU
MOAN(DUIMPOBAHHOIO AHTUTENA SIBJSUIOCh HEOXKHIAHHBIM, OCOOEHHO B CBET€ KPUTUYHOCTU
CDR yuacTkoB aisi pyHKLIHOHUPOBAHUS AaHTUTEIL.

AHTHTENa TO M300PETEeHMI0O MOTYT TMPHUMEHSATHCS JUId PA3UUYHBIX LeNel, BKIoYas
nerektupoBanue LAG-3 Oenka M CTUMYyJNHPOBAaHUS aHTHUreHCNEUU(PUUHBIX T-KI€TOUHBIX
OTBETOB y CYyOBEKTOB C OMYXOJSIMH UJIM BUPYCAMH.

CoOTBEeTCTBEHHO, B OIHOM acCleKkTe H300peTeHHe OTHOCHTCS K  BBIICIEHHOMY
MOHOKJIOHAJIbHOMY aHTUTeEINy (HarlpuMep, aHTUTEINy YeJIOBEKAa) UJIH €r0 aHTUI€HCBA3BIBAIOLIEH
YacTH C BapuabeNbHbIM YYaCTKOM TSDKENOW Leny, BKIIOYAOIUM aMHHOKHCIOTHYIO
nociaenosarenbHocTs SEQ ID NO:12. B apyrom BapuaHTe OCYLIECTBJIECHHSI AHTUTENO TaKxkKe
BKJIFOYAET BapHaOeNbHbI yYacTOK JIETKOM IeNH, BKJIOYAKOIIUNA aMHUHOKHCIOTHYIO
nocienosateabHOCTh SEQ ID NO:14. B npyrom BapuaHTe OCYIIECTBJEHUS aHTUTEJIO UITH €0
aHTureHcBsi3piBatromas 4actb Bkioyaer CDR1, CDR2 u CDR3 yuactku BapuabelbHOTO
ydacTKa TSDKEJIOW ILeny, BKJII0YAIOINero aMHHOKHUCIOTHYIO mocnenosarenbHocTh SEQ ID
NO:12 (mampumep, SEQ ID NO: 15, 16 u 17, cooTBeTrcTBeHHO). B papyrom BapuaHTe
ocywectBieHust anTuresno takke pmodaer CDR1, CDR2 u CDR3 yuactku BapradenbHOTO
y4dacTKa JIeTKON ey, BKIIIOYAOLIero aMMHOKUCTIOTHYIO nocnenosarenbHocts SEQ ID NO:12
(mampumep, SEQ ID NO: 18, 19 u 20, COOTBETCTBEHHO).

B mnpeamouTuTensHOM BapHaHTE OCYLIECTBIEHHS] AHTUTENO O0JIaaeT TOBBIIIEHHBIMU
(U3NIECKUMHU CBONCTBAMH (T.€. TEPMUYECKON 1 XUMHYECKOW CTa0MIIBHOCTBIO) IO CPABHEHUIO
¢ anruresnioM 25F7, B TO ke BpeMmsi COXpaHss, IO MEHbLIeH Mmepe, Ty ke adduHHOCTDH
ces3biBaHus LAG-3 yenmoseka, uto u 25F7. Hanpumep, antuteno oOnamaer CHUXKEHHOH
BapHaleIbHOCTBIO TOchenoBaTeibHOCTH B ydactke CDR2 Tspkenmoit memm BCiencTBUE
IeaMUNPOBAHUS 10 CPaBHEHUIO ¢ aHTUTeNoM 25F7, Hanmpumep npubmmsurensHo 2,5% wumn
MeHee MoaudUKaLnei aMUHOKHCIIOTHOM MOC/IeNoBaTebHOCTH crycTsi 12 Henenb npu 4°C (To
€CTb TPU aHajdn3ax CTaOMJIBPHOCTH "B pEaJbHOM BpEMEHM", KaK ONHCAHO 31eChb) W/WIH
npubnusutensHo 12,0% wmnmum MeHee MoguduKael aMUHOKHCIOTHON MOCIEN0BATEIbHOCTH

cnyctsi 12 Hemenb npu 40°C (TO eCTh MPH YCKOPEHHBIX CTPECCOBBIX YCJIOBHUSIX, KaK OMUCAHO



371€Ch), B TO e BpeMst coxpanss adpPuHHOCTE cBs3piBaHUS LAG-3 yenoBeka Ha YPOBHE, IO
menbineii mepe, Kp okoso 1 x 107 M unu menee (6onee npennourutenbho Kp 1 x 10 M unu
menee, Kp 5x 10° M umu menee umu Kp 1x 10 M umu menee). B apyrom Bapuante
OCYILECTBIIEHHS] aHTUTENIO 00JIaaeT TepMUIecKoil oopaTumocTsio okoio 40% B PBS npu pH
8,0.

B npyrom BapmaHTe OCyIIECTBICHHS aHTUTENO obnamaer Oosiee BBICOKOM TeMIeEpaTypoil
IUTaBJIEHUs] (YTO CBUAETENBCTBYET O Oojiee BBICOKOW o0mmeid CcTaOuIIbHOCTU i1 Vivo) TO
cpaBHeHMIO ¢ HemoauduuupoBaHHbM anTuTenoM (Krishnamurthy R and Manning MC (2002)
Curr Pharm Biotechnol 3:361-71). B ogHOM BapuaHTe OCYIIECTBIIEHHs] aHTUTENO OONajaer
3HaueHneM Ty (Temmnepartypa nepBoHadanbHOro andonaunara) donee 60°C, Hanpumep Oonee
65°C umu Gosnee 70°C. Touka muaBieHUs] aHTHTENA MOKET ObITh OMpeneneHa ¢ MOMOIIBIO
nuddepentmanbHoil ckanupyroineit kanopumerpuu (Chen et al (2003) Pharm Res 20:1952-60;
Ghirlando et al (1999) Immunol Lett 68:47-52) wnu MeTonom Kpyroeoro auxpounsma (Murray
et al. (2002) J. Chromatogr Sci 40:343-9).

B npyrom BapuaHTe OCYIIECTBJIECHUS AHTHUTENIO XapPAKTEPU3YETCsl €ro CONPOTHUBISEMOCTBIO
ObicTpoMy pacmany. Pacmanm aHTUTENn MOXHO OIPEAEIMTh CHOCOOOM  KaNMJUIIPHOTO
anekrpodopesa (CE) u MALDI-MS (Alexander AJ and Hughes DE (1995) Anal Chem
67:3626-32).

B npyrom BapuaHTe OCYINECTBJIEHUS aHTUTENO 00JaJaeT MUHUMAJIbHBIMU arperalMOHHBIMU
cBoOlicTBaMHM, Hampumep arperauuein 25% wnu mene, Hanpumep 20% wiu menee, 15% unn
meHee, 10% unu meHee, 5% unu meHee unu 4% wnu MeHee. Arperaiusi MOKET IPUBOJUTD K
3aIyCKy HEKeJIaTeJIbHOTO WMMYHHOI'O OTBETa W/WIM M3MEHEHHBIM WM HEXEJIAaTeJIbHBIM
(bapMaKOKMHETHYECKUM CBOHCTBaM. Arperamusi MOXeT ObITb H3MEpPEeHa C MOMOIIBIO
Pa3NIUYHBIX CIOCOOOB, BKIIFOYAsl 3KCKIO3MOHHYKO KOJNOHKY (SEC), BbeICOKO3(h(EKTHBHYIO
KHUIKOCTHYIO Xpomarorpaduro (BOXKX) u paccesiHue ceera.

B npyrom BapuanTe OCyIIECTBIEHHUS aHTHTEJIO TAK)Ke 00JIaIaeT, O MEHbIIEH Mepe, OHUM H3
CIEAYIOLIUX CBOWCTB:

(a) cesspBanue ¢ LAG-3 00e3bsiHbI,

(b) orcyrcrBue cBsi3biBanus ¢ LAG-3 Mbimwy,

(c) wunrubuposanue cBsizbiBaHUsI LAG-3 ¢ MOJNeKylaMu TJIaBHOTO KOMITJIEKCA
rucrocosmectTumocTu 11 kiacca; u

(d) cTuMynMpoOBaHWE HMMYHHBIX OTBETOB, B YAaCTHOCTU aHTUT€HCIIETU(PUIHBIX T-

KJICTOYHBIX OTBETOB.



[IpennoyruTenbHO, AaHTUTENIO O0JAAET, IO MEHbIIEH Mepe, IByMsl cBoiicTBaMu 13 (a), (b), (¢)
u (d). bonee npennoyYTHTENBHO aHTUTENO O00JIAAAET, IO MEHBINEH Mepe, TPEMs U3 CBOWCTB (a),
(b), (¢) u (d). Emme Gonee mpeanovYTUTENBHO, AHTUTENIO 00JTaJaeT BCEMH YE€ThIPbMS M3 CBOICTB
(a), (b), (c) u (d).

B npyrom BapmaHTe OCYIIECTBJIEHHsS] AHTUTENIO CTUMYJUpPYeT aHTureHcneunpuussii T-
KJIETOYHbIH  OTBET, TakoOM Kak mpoayuupoBaHue uHtepieiikuna-2 (IL-2) npu
anturercrenuuHoM T-keTouHoM oTBeTe. B npyrux BapuaHTax OCYIIECTBIEHHUS] AaHTUTEIO
CTUMYJIUPYeT MMMYHHBII OTBET, TaKOH Kak IPOTHUBOOMYXOJEBbII OTBET (HarpuMmep,
UHTUOMPOBaHUE POCTA OMYXOJH B if ViVO MOJENU OINYXOJU C KCEHOTPAHCIUIAHTATOM) WJIH
ayTOMMMYHHBIH OTBeT (Hanpumep, passurue nuadbera y NOD mpiieii).

B napyrom BapuaHTe OCYyLIECTBIEHHs aHTUTENO cBs3biBaeT smuron LAG-3 uyenoseka,
BKJIFOUAKOLTUI aMUHOKUCIOTHYIO mocienosarenbHocte PGHPLAPG (SEQ ID NO: 21). B
APYroM BapuaHTe OCYLIECTBIEHMs aHTUTeNo cBsasbiBaeT smnuron LAG-3  yenoseka,
BKJIFOYAKOLINI aMMHOKHUCIOTHYIO nocnenoBaTensHocte HPAAPSSW (SEQ ID NO: 22) unu
PAAPSSWG (SEQ ID NO: 23).

B npyrux BapmaHTax OCYINECTBJIEHMS AHTUTENIO OKPAIINMBAET FMIO(HU3HYIO TKaHb C MOMOIIBIO
MMMYHOTUCTOXUMHH HJIM HE OKPAIINBAeT THHO(PU3HYIO TKaHb C TOMOLIBIO HMMYHOTHCTOX UMHH.
AHTHTENa TO M300PETEeHHI0O MOTYT MPENCTaBIATh COOOH MOJIHOpa3MEepHBbIE AaHTUTENa,
Hanpumep uzotuna IgGl, IgG2 wmu IgG4, Heobs3aTenbHO ¢ MyTaLUel ¢ 3aMEHON CepruHa Ha
NPOJIMH B INAPHUPHOM YYaCTKE KOHCTAHTHOTO Y4YacCTKa TSDKEJIOH menu (B TOJNOXKEHUH,
COOTBETCTBYIOLIEM NOJIOKeHUIo 241, kak onricano y Angal ef al. (1993) Mol. Immunol. 30:105-
108), Tak 4TO TeTePOreHHOCTh TUCYIb(UIHOTO MOCTUKA MEXKY TSKEJIBIMH LIETISIMU CHIDKEHA
WIM yCTpaHeHa. B OIHOM acmekTe H30THIIOM KOHCTaHTHOro y4acTtka siBisietcss IgG4 c
MyTaLyeld B aMUHOKHUCJIOTHBIX ocTaTkax 228, Hanpumep S228P. AnbTepHaTHBHO, aHTHUTENA
MOTYT MPEACTaBIATh COOOH (hparmMeHThI aHTUTEN, Takue kak Fab, Fab” wnu Fab’2 ¢pparmentst
WJIM OIHOLIENIOYEYHbIE aHTUTENA.

B npyrom acmekte wu3z0o0pereHuss aHTHTENO (WM €ro aHTUIEHCBS3bIBAIOIIAS YaCTh)
npeAcTaBisieT cOO0H YacTh MMMYHOKOHBIOTATa, KOTOPBIN BKIIFOYAET TEPANIEBTHYECKUI areHT,
HanpuMep LUTOTOKCHH WM PaJUOAaKTUBHBIM H30TOI, CBSI3aHHBIM C aHTUTENOM. B apyrom
aCIIeKTE aHTUTEJIO MPEACTaBIsieT OO0 YacTh OucnenupUIHON MOJIEKYIIbI, KOTOPAsk BKIIIOYAET
BTOPYIO (PYHKIIMOHANBHYIO Tpymnmy (Hampumep, BTOPOE AHTHTENO), OOJAJAIOIIyI0 HHOM
Ceun(PUIHOCTBIO CBS3BIBAHMS, YeM YKa3aHHOE AHTUTENIO WM €ro aHTUTCHCBS3BIBAIOINAS

HacCThb.



Taxxke B 0oObeM u300peTeHUs] BKIFOYEHbI KOMITO3MIHHM, BKJFOYAIOLINE AHTUTENA WIH HX
AHTUTeHCBS3BIBAIOIINE YaCTH, WMMYHOKOHBIOTAThl WM OHCIEHU(pUYHBIE MOJEKYJBbl IO
n300peTEeHNI0, He00A3aTENIbHO COEMHEHHbIE C (PapMalleBTHIECKN IPUEMIIEMBIM HOCUTEJIEM.
Taxxe B 00beM N300peTeHNs BKIIFOUEHBI MOJIEKYJIbl HYKJIEHHOBOW KHUCIIOTHI 110 H300PETEHHIO,
KOIMPYIOIINE aHTHUTENAa WIM WX AHTHUIEHCBS3bIBAIOLINE 4YacTU (HAIpHMep, BapHaOesbHbIE
yuactku n/umn CDR), a Taxke BEKTOPBI SKCIPECCUH, BKIIOYAIOIINE JaHHbIE HYKJICHHOBbIE
KUCJIOTBl U KJIETKU-XO0351€Ba, BKJIIOYAIOIINE JaHHbIE BEKTOPBI 3KCrpeccuu. Takke B o0beM
n300peTeHNs BKJIIOUEHBl CrocoObl nonydeHus aHTu-LAG-3 aHTUTEN ¢ MOMOIIBIO KIJIETOK-
X0351€B, BKJIFOUAIOLINX JaHHbIE BEKTOPBI 3KCIPECCUH, KOTOPBIE MOTYT BKJIOUATh CIEAYIOLIUE
sTansl: (1) SKCIIPECCUI0 aHTHTENA B KJIETKe-X03suHe U (11) BbIIENIEHUE aHTHUTENa U3 KJIETKU-
XO3sIMHA.

B npyrom acnekre n3o0peTeHne OTHOCUTCS K CIIOCO0aM CTUMYJIMPOBAHUSI UMMYHHBIX OTBETOB
¢ nomobto aHTH-LAG-3 anTuTen mo u3obpereHuro. B OXHOM BapHuaHTE OCYIIECTBJICHUS
crnoco0 BKIJIKOYAET CTUMYJIMPOBAHHE aHTUTreHCNenu(uyHOro T-KJIETOYHOro OTBETa IMyTeM
KOHTaKTHPOBaHHUA T-KJIETOK C AaHTUTEIOM IO M300peTeHHo, TakuM o00pa3oM, dYTO
OCYLIECTBJIIETCS CTUMYJIMPOBaHME aHTUreHcneuuduyHoro T-kimerouHoro orteera. B
NPEANOYTUTENIPHO ~ BapUaHTe  OCYLIECTBJICHUS  CTUMYJHMPYETCs  NPOAYLIHPOBAHUE
UHTEpJeHiKNHA-2 ¢ TOMOLIbK aHTureHcnenupuyuHoit T-knetku. B mpyrom BapuaHTe
OCYILECTBIIEHHSI CyOBEKT MPENCTABISIET COOOH CYOBEKT C OMyXOJIbIO, TIPH 3TOM CTHMYJIUPYETCS
UMMYHHBIH OTBET MNPOTUB ONYyXOJHU. B ApyromM BapuaHTe OCYLIECTBIIEHHS] CYOBEKT
npeAcTaBysieT OO0 CyOBEKT ¢ BUPYCOM, MPH 3TOM CTUMYJIHPYETCS] MMMYHHBIH OTBET IPOTUB
BUpYCA.

B npyrom BapuaHTe OCYIIECTBJICHUS M300pETEHHE OTHOCHTCS K CHOCO0Y HHTHOWPOBAHHS
POCTa OMyXOJIEBBIX KJIETKAX Y CyOBEKTa, BKIIOUAIOIIEMY BBEICHUE CYObEKTY aHTHTEIA UITH €T0
AHTUTCHCBS3BIBAIOIIEH YacTH TO H300pPETEHUI0, TaK YTO HHTUOMPYETCS POCT OMyXOJH Y
cyOpekTa. B npyrom BapuaHTe OCyINeCTBISHHS N300peTEHHE OTHOCUTCS K CIIOCO0Y JIeueHust
BUPYCHOH WHQEKIUH y CyObeKTa, BKIIOYANIIEMY BBEICHHE CYOBEKTY aHTUTENAa WIH €ro
AHTUTCHCBS3BIBAIOIIEH YaCcTH MO M300PETEHMIO, TaK YTO BUPYCHAs MH(MEKUHUS MOIBEPraeTcs
JeUeHH0 y cyObekTa. B npyrom BapuaHTe OCYINECTBJIEHUS! JAaHHBIE CIOCOOBI BKJIFOYAOT
BBEICHNE KOMIIO3ULINH, ONCenInUIHOr0 aHTHUTENA WIIH HMMYHOKOHBIOTATa 10 H300PETEHHIO.
B npyrom BapmaHTe OCYINECTBIICHHS M300pETEHHE OTHOCHUTCS K CHOCOOY CTHMYJIMPOBAHHUS
UMMYHHOTO OTBE€Ta Yy CYOBEKTa, BKIOYANOLIEMY BBEICHHIO CyOBEKTY aHTHTENIAa WIH €ro
AHTUIeHCBS3BIBAIOIIEH YacTH MO HM300pETeHHI0O M, [0 MEHbIIeH Mepe, OJHOro

JOMNOJIHUTEIBHOTO UMMYHOCTHUMYJIMPYIOIIErO AaHTHUTENA, Takoro kak aHtu-PD-1 anTtureno,



antu-PD-L1 antureno wunu antu-CTLA-4 aHTHTENO, Tak 4TO y CyOBEKTa CTUMYJIHUPYETCS
UMMYHHBIH OTBET, HANpUMep IJIsl MHIMOMPOBAHMS POCTAa OMYXOJH WU CTUMYJHPOBAHUS
MIPOTUBOBUPYCHOI'O  OTBETA. B opgnHom BapuaHTe OCYLIECTBIEHUS JOMOJHUTENIBHOE
UMMYHOCTHUMYJIMPYIOLIee aHTHTENIO MpeacTaBisier coboit antu-PD-1 antureno. B ppyrom
BAPUAHTE OCYLIECTBJICHUS NOMNOJHUTENbHbI UMMYHOCTUMYJIUPYIOIUNA areHT MPEACTaBIseT
coboii anTH-PD-L1 anTuteno. B npyrom BapmaHTe OCYIIECTBIEHHUS JIOMOJHUTENbHBINA
UMMYHOCTUMYJIMPYIOLINH areHT mnpexacrasiser coboi aHtu-CTLA-4 antuteno. B apyrom
BapUAHTE OCYIIECTBJICHUS aHTUTEJIO MM €r0 aHTHICHCBSI3BIBAIOLIASl YacTh 10 U300PETEHUIO
BBOAUTCA ¢ HUTOKMHOM (Hampumep, IL-2 w/umm IL-21) umm KOCTHMYIHPYIOIIUM aHTUTEIOM
(manmpumep, antu-CD137 w/umn antu-GITR anturenom). AHTUTENa MOTYT IPENCTaBIISTh
co0OH, HarpuMep, aHTHUTEJA YeIOBEKa, XUMEPHbIE WM T'YMAHU3UPOBAHHBIE AHTUTENA.

B npyrom acnekte m3oOpereHne oTHOcHTCS K aHTH-LAG-3 aHTHTENaM M KOMIIO3ULMSM I10
N300pETEeHUIO ISl NPUMEHEHUS B PAMKaX BBIIEYKa3aHHBIX CIIOCOOOB MM VISl TPOM3BOACTBA
JIEKapCTBEHHOT'O CPEICTBA ISl IPUMEHEHUS B PAMKaX BbILIEYKa3aHHBIX CIOCOOOB (Hampumep,
IUISL JICYSHUS ).

Jlpyrue OCOOEHHOCTM M TPEUMYIIEeCTBA HACTOSINErO OMHCAHUs OyAyT IOHSTHBI U3
CJIEAYIOIIEro MoapoOHOro OMUCAHUS U MPUMEPOB, KOTOPBIE HE OJIKHBI PACCMATPUBATHCS B
KauecTBe orpaHnuuBarommx. ComepskaHue BCeX CChUIOK, 0Oa3 maHHbIX Genbank, maTeHTOB u
ONMyOJMKOBAHHBIX TATEHTHBIX 3asBOK, LUTHPYEMBIX B HACTOSIIEH 3asBKE, IOJHOCTHIO

MPUBCACHO 30€Ch AJIsd CCBUIKH.

KDaTKOC ONMHUCAHNE YePTeKeH

Ha ®wur.1A noka3zana HykieoTuaHas nocienosateibHOCTh (SEQ ID NO: 1) u aMHUHOKHCTIOTHAS
nocienosarenbHoct  (SEQ ID  NO:2) BapmabenpHOro ydacTka TSDKEJIOH — LemnH
MoHOKJIOHaNbHOTO anTHTena 25F7 yenoseka. CDR1 (SEQ ID NO:5), CDR2 (SEQ ID NO:6)
u CDR3 (SEQ ID NO:7) yuacTku moka3aHbl MPEPHIBUCTON JIMHUEH M YKa3aHbl AepUBALIIU
3apoabimieBoi suHud V, D u J.  CDR yuyacTku mnoka3aHbl INpepbIBUCTON JHHUEH C
ucnone3oBanueM cucreMbl Kabat (Kabat ez al. (1991) Sequences of Proteins of Immunological
Interest, 5-e m3n., U.S. Department of Health and Human Services, NIH Publication No. 91-
3242).

Ha ®wur. 1B noka3zana Hykieotuanas nocienoBarebHOCTh (SEQ ID NO: 3) u aMHHOKHCTIOTHAS
nocnenosatenbHOCTE (SEQ ID NO: 4) BapuabenbHOro ydacTka Kamma JIErKOH Lemu
MoHOKJIOHaNpHOTO anTuTena 25F7 yenoseka. CDR1 (SEQ ID NO:8), CDR2 (SEQ ID NO:9)

u CDR3 (SEQ ID NO:10) yuacTku MOKa3aHbl MPEPHIBUCTON JIMHUEH M yKa3aHbl AePUBALIIN



3apoapilieBol quHuu V u J.  IlonHOpa3sMepHblE aMUHOKHUCIOTHBIE MOCIEA0BATEIbHOCTH
TsoKeon u yierkout nenu antutena 25F7 mokazansl B SEQ ID NO: 32 u 34, COOTBETCTBEHHO.
Ha ®ur.2A nokazana HykieoTuanHas nocienoBateibHOCTE (SEQ ID NO: 12) BapuabenbHOTO
yuacTKa TSDKETOH Lenu MoHOKJIoHanpHOro anturena LAG-3.5. CDRI1 (SEQ ID NO: 15),
CDR2 (SEQ ID NO: 16) u CDR3 (SEQ ID NO: 17) y4acTKH BbIIEIE€Hbl KOHTYPOM.
ITonHOpa3MepHble aAMUHOKHCIIOTHBIE TIOCIIEIOBATENIbHOCTH TSKEJION U JIETKOW LIENH aHTUTeNa
LAG3.5 nokazanbl B SEQ ID NO: 35 u 37, COOTBETCTBEHHO.

Ha ®ur2B nokasana HykneorugHas mnocienosarensHocts (SEQ ID NO: 13) n
amMuHOKHCIOTHas: nocnenosatenbHocTh (SEQ ID NO: 14) BapuabenpHOro ydacTka Karmrma
nérkoi nenu MoHokyoHanbHOTO anturena LAG3.5. CDR1 (SEQ ID NO: 18), CDR2 (SEQ ID
NO: 19) u CDR3 (SEQ ID NO: 20) yuacTKu BbIIEIEHBI KOHTYPOM.

Ha ®wur.3 nokasanbl aMHHOKHCIOTHBIE nocnenoBarenbHocTH CDR2 BapuabenbHOro yuactka
Tsokenol neru BapuantoB LAG-3 LAG3.5 (SEQ ID NO: 42), LAG3.6 (SEQ ID NO: 43),
LAG3.7 (SEQ ID NO: 44) u LAG3.8 (SEQ ID NO: 45) no cpaBHEHHIO ¢ aMHHOKHCJIOTHOM
nocynenoBarenbHocThi0 CDR2  BapmabenpHOro yuactka Tspkenod menu anturena 25F7
(LAG3.1) (SEQ ID NO: 41) 1 cOOTBETCTBYIOLIEH MTOCIEAOBATEIBHOCTHIO 3aPOIBILIEBOH JINHUN
yenoeka (SEQ ID NO: 27). CDR2 BapuaGenbHblii yuactok Tspkenod unenu LAG3.S
orianuaercs ot CDR2 BapmabenbHoro yuactka Tspkenoi uenu 25F7 aprununom (R) B
nojioxkenuu 54 (nporus acnaparuxa (N)) u cepuna (S) B moyoskeHHH 56 (MMPOTHB acmaparnHa
(N)). Ocrtanbubie CDR LAG3.5 25F7 siBnsitorcst uneHTndHbiMUA. Ha @ur.3 Takke mokasaHa
SEQ ID NO: 40.

@ur.4A u 4B npencraBnstoT coOol rpad Ky, MOKa3bIBAKOLINE aAKTUBHOCTD CBsA3bIBaHMs (ECso
u adp¢unHOCTH, coorBeTcTBeHHO) aHtmten LAG3.1 (25F7), LAG3.2, LAG3.5, LAG3.6,
LAG3.7 u LAG3 .8 ¢ akruBupoBanHbiMu CD4+ T-knerkamu yenoseka. Ha ®ur.4B nmokazaHsr
SEQ ID NOS 41, 42, 45, 44 u 43, COOTBETCTBEHHO, B MIOPSIAKE CICTOBAHMUSI.

@ur.SA, B, C, D u E npencrasnsitor codoili rpaduku, MOKa3bIBAOIINE KPUBBIE TEPMUIECKOTO
IUTABJICHUS (TO €CTh TepMudeckoi ctabunprocTr) antuten LAG3.1 (25F7), LAG3.5, LAG3.6,
LAG3.7 u LAG3.8, COOTBETCTBEHHO.

@ur.6A, B, C, D u E npexacrasnsitor coboii rpaduku, mokas3bIBAKONINE KPUBbIE TEPMHUECKON
oOpatumMocTH (TO ecThb TepMHuueckoil crabmibHOocTH) antuten LAG3.1 (25F7), LAG3.5,
LAG3.6, LAG3.7 and LAG3.8, COOTBETCTBEHHO.

@ur.7 mpencrasnsier coOoil rpaduK, MOKA3bIBAIOIUN AKTUBHOCTH CBSI3bIBAHUS AHTHTEIN
LAG3.1 (25F7) u LAG3.5 ¢ aktuBupoBanHbiMU CD4+ T-kyieTkamMu 4eoBeKa U CBS3bIBAHUE

anturena (Biacore).



Ha ®ur.8 mnokasaHbl pe3ysibTaTbl MNENTHIHOIO KapTUPOBAHUS C IPUMEHEHHEM MaccC-
CHEKTPOMETPUHU (XUMHUECKHe Moau(pUKanuy / MOJEKyJsipHas CTaOMIBHOCTB) IJISI AHTHTEIN
LAG3.1 (25F7) u LAG3.5, orpakamiiue AeaMUOUPOBAHHE M HM30MEPU3ALMUIO I1OCI]E
KyJIbTUBUPOBAHUSI B T€UEHHE 5 AHEH NMPU YCKOPEHHBIX CTPECCOBBIX YCIIOBHSIX, KaK OMHUCAHO
3aeck. Ha ®@ur.8 nokazanbsl SEQ ID NO 46-52, cOOTBETCTBEHHO, B MOPSIAKE CIETOBAHUS.
@ur.9 npencrasnser codoit rpaduk cpaBreHus npodunel runpododnoctu anturen LAG3.1
(25F7) uLAG3 5.

@ur.10 A, B, C u D npencrasnsor coboit rpadpuku cpaBHeHHs apUHHOCTH U PU3HUECKON
cTabUIbHOCTH (TO €CTh TEPMHUYECKONH U Xumudeckou crabunbHocTu) anturen LAG3.1 u
LAG3.5 mpu 4C° u 40C°, To ecTh 00OMX YCKOPEHHBIX CTPECCOBBIX YCIOBUSX M AHAJIN3bI
CTaOUIIBHOCTH "B peajibHOM BPEMEHU", KaK OMUCAHO 3/1€Ch.

@ur.11 A u B mnpencraBusror coOoii rpaduku CpaBHEHHS JOJH MOAU(DULMPOBAHUS

aMHUHOKHUCJIOTHBIX nocnenosarenbHocTel anturen LAG3.1 u LAG3.5 mpu 4C° u 40C°.

Iloapo0OHoe onucanue H300peTeHust

OnuH M3 acneKToB M300peTeHHsT BKIIIOYAET BBIICJICHHOE MOHOKIJIOHAJIBHOE aHTUTEINO
WIM €r0 aHTUT€HCBSI3bIBAIOIIAs YacTh, KOTOpoe cBsi3biBaeT LAG-3 denoBeka, BKIIIOUAIOLIEe
BapuabeNbHbIe YYaCTKH TSKEJION U JIETKOH LNy, IPU 3TOM BapHaOeJIbHbINA yUaCTOK TSXKEJIOH
uernn Bkioyaer CDR1, CDR2 u CDR3 yuactku u3 BapuabeIbHOrO y4acTKa TSKEJIOW LEH
SEQ ID NO: 12.

B opHOM M3 acmeKkTOB, aHTUTENO WM €r0 aHTUTeHCBS3BIBAIOIIAS YaCTh OTIUYAOTCS
tem, uto CDR1, CDR2 u CDR3 y4acTku TspKENOW LEeNH BKJKOYAOT aAMHHOKHUCIOTHBIC
nocienoarenbHocTH SEQ ID NO: 15, 16 u 17, COOTBETCTBEHHO.

B opHOM U3 acmeKkTOB, aHTUTENO WM €r0 aHTUTCHCBS3BIBAIOIIAS YaCTh OTJIUYAOTCS
TeM, 4TO BapuabenbHbIi y4dacTok Jierkoi nenu Bkimouaer CDR1, CDR2 u CDR3 yuactku
BapuabenpHOrO yuactka jerkoit nenu SEQ ID NO: 14.

B opHOM U3 acmeKkTOB, aHTUTENO WM €r0 aHTUTCHCBS3BIBAIOIIAS YaCTh OTJIUYAOTCS
tem, uro CDR1, CDR2 u CDR3 yuacTku J€rkol uUenud BKIOYAT aMHUHOKHUCIOTHBIC
nocienoparenbHOCcTH SEQ ID NO: 18, 19 1 20, COOTBETCTBEHHO.

B opHOM U3 acmeKkTOB, aHTUTENO WM €r0 aHTUTCHCBS3BIBAIOIIAS YaCTh OTJIUYAOTCS
TeM, 4YTO BapuabeNbHBIH Y4YaCTOK TSKEJNOH [Lenmu BKIIIOYAET AMUHOKHCJIOTHYIO

nocnegoBarenbHoCcTh SEQ ID NO: 12.
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B onHOM 13 acmeKkTOB, aHTUTENO WJIM €r0 aHTUT€HCBSI3bIBAIOIIAs YaCTh OTJIMYAKOTCS TEM, UTO
BaprabeNbHBIN YYaCTOK JIETKOH IIeTH BKIIFOYaeT aMHHOKHCIIOTHYIO MOciieoBaTelbHOCTh SEQ
ID NO: 14.

OnuH 13 acnekToB N300pETEeHNUs BKIIIOYAET BBIICJIEHHOE MOHOKJIOHAJIbHOE aHTHUTENO WIIH €T0
AHTUTEHCBSA3BIBAIOLIAsl 4aCTh, KOTOpoe cBs3biBaeT LAG-3 uenoseka, Bkmouaromiee CDRI,
CDR2 u CDR3  y4acTKu TsDKEJIOW M JIETKOM LeNM, BKJIKOYAOLINEe aMUHOKHCIOTHbBIE
nocaegoBarenbHocTr SEQ ID NO: 15, 16, 17 u SEQ ID NO: 18, 19 u 20, COOTBETCTBEHHO.
OnuH 13 acnekToB N300pEeTEeHUs BKIIIOYAET BbIIEJICHHOE MOHOKJIOHAJIbBHOE aHTHUTENO WIIH €T
AHTUTEHCBA3BIBAIOIAs 4acTb, KoTopoe cBsA3biBaeT LAG-3 denoBeka, BKIIOYArOILEE
BapuabenbHble Y4YacTKH TSDKENOH M JIErKOH LeNM, BKJIOYAIOI[UE aMHHOKUCIIOTHBIE
nocienoarebHOCTH SEQ ID NO: 12 u 14, COOTBETCTBEHHO.

OnuH u3 acnekToB H300peTeH s BKIIIOYAET AaHTUTEJIO WIIN €0 AaHTUT€HCBA3bIBAIOIIAs YACTh T10

MoOOMy M3 MpPEbIAYINUX IYHKTOB, OOJajarolnee OfHUM WIM KOMOWHALMEH CIeNyIOLINX

CBOWCTB:

(a) csizbiBaHne LAG-3 00e3bsiHbI;

(b) orcyTcTBHUe CBsi3biBaHUs LAG-3 Mblny;

() cesizbiBaHne LAG-3 ¢ MoJieKkyIaMu TJIaBHOT'O KOMILIEKCa THCTOCOBMeCTUMOCTH 11
KJacca,

(d) uHrHOupoBaHue cBsi3biBaHusi LAG-3 ¢ MojieKyJlaMu TJIaBHOTO KOMITJIEKCA

rucrtocopMectumoctu 11 kjacca; umu

(e) CTUMYJIMPOBAHHE UMMYHHOW PEAKLINH.

B omHOM W3 acmeKkTOB AHTHTENIO WJIM €r0 aHTUTCHCBS3bIBAIOINAS YacTh CTHMYJIUPYET
nponyuupoBanue uarepiaeiikuna-2 ((IL-2) npu anrurencnenuduyuHoi T-KJIETOUHON peakiyH.
B omHOM W3 acmeKkTOB AHTHTENO WJIM €r0 aHTUTCHCBS3bIBAIOINAS YacTh CTHMYJIUPYET
MPOTHBOOITYXOJIEBYI0 UMMYHHYIO PEAKIIHIO.

B ogHOM U3 aCNEKTOB aHTUTENIO UJIH €0 aHTUTI€HCBSI3bIBAIOIIAS YACTh CBsi3bIBaeT snuron LAG-
3 yenoBeKa, BKIFOYAO LM AMUHOKHCIIOTHYO nocsienoBarenbHocTe PGHPLAPG (SEQ ID NO:
21).

B ogHOM U3 aCNEKTOB aHTUTENIO UJIH €0 aHTUT€HCBSI3bIBAOIIAs YACTh CBsi3bIBaeT snuron LAG-
3 YenmoBeka, BKIIFOYANOIIWN aMHHOKHCIOTHYIO nocnenoBarenpHocTe HPAAPSSW (SEQ ID
NO: 22) unu PAAPSSWG (SEQ ID NO: 23).

B omgHOM M3 acmeKTOB aHTHUTENO WJIM €r0 aHTUI€HCBS3bIBAaKOINAs 4acTh cBsizbiBaeT LAG-3

uesnoBeka npu 3Hadenun Kp 0,27 x 10 M unu mMenee.
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B ogHOM W3 acCmeKTOB aHTHTENIO WJIM €r0 aHTHTE€HCBSI3BIBAIOIIAS YaCTh MPENCTABISIET COOOU
OTHOCSIIIEECS K YeJIOBEKY, T'YMaHU3UPOBAHHOE HITH XUMEPHOE aHTHUTEJIO.

B onHOM M3 acmeKkTOB aHTHTENIO WM €r0 aHTUTCHCBSI3bIBAIOIIAS YaCTh OTHOCUTCSI K U30THUITY
IgG1, 1gG2 nnu 1gG4.

B ogHOM M3 aCmeKTOB aHTHTENIO WJIM €r0 aHTHIE€HCBSI3BIBAIOLIAS YaCTh MPEICTABISIET COOOU
(dparMeHT aHTHUTENA WIH OJHOLETIOYEYHOE AHTUTEIIO.

OnuH U3 acmeKTOB M300peTeHUs] BKIIOUYAeT OUCIeru(pUIECKYI0 MOJEKYJY, BKIIOYAIOMIAYIO
AQHTUTENI0 WJIM €ro aHTUTeHCBS3bIBAIOIIYID YacTb K BTOPOE AHTUTENO WJIH €ro
AHTUTE€HCBS3BIBAIOIIYIO YaCTh.

OnuH U3 acmeKTOB U300pETEeHHUsT BKIIFOUAET HMMYHOKOHBIOTAT, BKJIFOYAIOIIMA aHTUTENO TN
€r0 AaHTUIe€HCBS3BIBAIOLIYIO YaCTh, CBSI3AHHOE C TEPANIEBTUYECKUM areHTOM.

OnuH U3 acrmeKkTOB H300peTeHHsI BKJIIOYAET MMMYHOKOHBIOTAT, OTJIMYAIOIIUICS TEM, YTO
TEPareBTHUECKUH areHT MPeACTaBIseT COOOM IUTOTOKCUH HITH PAJUOAKTHBHBIN M30TOI.
OnuH M3 acmeKTOB M300pPETeHUsT BKJIIOYAET KOMITO3UIUIO, COAEPIKALIYI) aHTUTENIO WU ero
AHTHICHCBS3BIBAIOIIYIO YacTh, OMCTEHU(PUUECKYI0 MOJIEKYJy WM HMMYHOKOHBIOTAT, U
(apMaLeBTHYECKH MPUEMJIEMbII HOCHTETb.

B ogHOM 13 acriekTOB KOMIO3UIIMS, JOTIOTHUTEIBHO COAEPIKUT MPOTUBOPAKOBBIN areHT.

B ogHOM U3 aCeKTOB KOMITO3ULIMS OTJMYAETCS] TEM, YTO areHT MPEACTABISIET COOOM aHTUTEIO
WM XUMHOTEPANEBTHYECKUN areHT.

OnuH #3 achmeKTOB HW300peTeHUs BKIOYAET BBIACNIEHHYIO HYKIEHHOBYIO KHCIIOTY,
KOAUPYIOIYKD BapuaOeNbHbIA yYaCTOK TSOKEJIOW W/WIIM JIETKOW IeNH aHTHTeJIa WM €ro
AHTUTEHCBS3BIBAIOIEH YaCTH KaK ONPEEICHO BBILIE,

OnuH U3 aCeKTOB U300PETEHHs BKITIOYAET BEKTOP SKCIPECCHH, BKIFOYAIOIIUN HYKIEMHOBYIO
KUCJIOTY KaK OMpPeAesieHO BbIIIIE.

OnuH U3 acreKkTOB U300PETEHHs BKITFOYAET KIIETKY-X035TUH, BKJIFOYAKOIIasi BEKTOP SKCIPECCUU
KaK OIMpPEeNEeIeHO BhIIIE.

OnuH W3 acmeKToB M300peTeHus BKIOHaeT crocod monyudeHuss aHTU-LAG-3 aHTuTena,
BKJTFOUYAIO LU KCIIPECCHIO AaHTHUTENIA B KJIETKE-XO35MHE KaK OMPEIENICHO BBIIIE U BbIICIEHUE
AHTHTEA U3 KJIETKU-XO3SMHA.

OnuH W3 aCmeKTOB M300pETeHUsT BKJIIOYAET CIOCOO CTHUMYIMPOBAHUS UMMYHHOH PEaKIuH y
CcyOBeKTa, BKJIIOUAIOIUI BBEIECHWE AHTUTENA WM €r0 AHTUTEHCBSI3bIBAIOINEH YacCTH Kak
OMpeNeNieHO  Bbile, Oucmenu@UYEecKOl MOJIEKYJIbI KakK OMpPeNeJieHO  BbIIIe WU
UMMYHOKOHBIOTaTa KaK OMpPENEesICHO BbIIIe CYOBEKTY TaKUM O0pa3oM, YTO OCYIIECTBISETCS

CTHMYJINPOBaHHE NMMYHHOH peakInHu y CyObeKkTa.
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B onHOM 13 acmekToB criocod OTIMYAETCS TeM, YTO CyOBEKT MPEeACTaBIsieT COOOH CYOBEKT ¢
OIYXOJIbIO, IIPH 3TOM CTHMYJIUPYETCS HMMYHHBIH OTBET IMPOTHUB OIMYXOJIH.

B onHOM 13 acmekToB crocod OTINYAETCS TEM, YTO UYTO CYOBEKT MPEaCTaBisieT COO0H CyObeKT
C BHPYCOM, IIPU 3TOM CTUMYJIMPYETCs] HMMYHHBIH OTBET IIPOTHB BUPYCA.

B ogHOM M3 acnekToB criocod OTIMYAETCs TE€M, YTO UMMYHHAsl PEakLus MPEACTaBisieT coO0i
aHTUreHcreupuuHyl0 T-KJIETOYHYI0 pEaKkLUI0 TakuM o0pa3oM, HYTO OCYLIECTBISIETCS
CTHMYJINPOBaHHNE AaHTUIeHCTIEU(PUIHON T-KJIETOYHOH peaKIum.

B ogHOM n3 acmekToB croco® OTIMYAETCS TEM, UTO YTO OCYIIECTBIISIETCS CTHMYJIMPOBAHUE
NPOAYLHUPOBAHUS UHTEPIEHKIHA-2 aHTUreHCTIeUpUIHON T-KIeTKOMH.

OnuH 13 acrekToB N300peTeHNs! BKJIFOYAeT CIOCO0 MHIMOMPOBAHMS POCTA OMYXOJIEBBIX KJIETOK
y cyOBeKTa, BKJIIOYAIOLINI BBEAECHHUE CYOBEKTY AaHTUTENA WM €ro aHTHUI€HCBS3bIBAOLIEH
YaCTH Kak OIpeAeJeHO Bbille, Oucnenupuyeckoil Kak ONpenesieHO BhILIE HWIN
UMMYHOKOHBIOTaTa KaK OINPEAEICHO BbIIIE TAKUM 00pa3oM, YTO MHIHOMPYETCsl POCT OMyXOJIN
y cyOBeKTa.

OnuH n3 acnekToB H300peTeH s BKII0YaeT criocod JieueHnst BUPYCHON MH(pEKINH Y CyOBeKTa,
BKJIIOYAIOIINI BBEeIEHHE CYyOBbEKTy aHTUTENa WM €ro aHTUT'CHCBSI3BIBAIOIIEH 4YacTH Kak
OIlpenesieHo Bhlle, Oucnenupuueckoll Kak ONpeseseHO BbIIIE MJIM MMMYHOKOHBIOTATa Kak
OTpPENeJIeHO BbIIE TAKUM 00pa3oM, YTO OCYLIECTBISIETCS JIEYSeHHE BUPYCHON HHMEKIHU Y
cyObekTa.

B ogHOM M3 acmekToB crmoco0 Takke BKIIOYAET BBENEHHE, MO MEHbLICH Mepe, OIHOro
JOTIOJIHUTEIPHOTO HMMYHOCTHMYJIMPYIOIIETO aHTHUTENA.

B omHOM w©3 acnekToB cmoco0 OTIMYAeTCs TEeM, YTO 10 MEHbLIeH Mepe, OIHO
UMMYHOCTUMYJIMPYIOLIEe JOMOJHUTENbHOE AaHTHTENO MpeAcTaBisier cobol  aHTu-PD-1
AHTHTEJO.

B onHOM U3 acmeKkToB Crocod OTIUYAETCS TEM, YTO 10 MEHbIIEH Mepe, OJJHO AOTIOJHUTEIBHOE
UMMYHOCTUMYJIMPYIOLIee aHTUTEJIO NpeAcTaBisier codor antu-PD-L1 anTHTENO.

B onHOM U3 acmeKkToB Criocod OTIUYAETCS TEM, YTO 10 MEHbIIEH Mepe, OJJHO AOTOJHUTEIBHOE
UMMYHOCTUMYJIHPYIOLIee aHTHTENO npeacTanisier codoi antu-CTLA-4 anTuTeno.

OmnH ©3 acmekToB HW300pEeTeHHs] BKIKOYAET MPHMEHEHHE aHTUTeNla WIH  €ro
AHTUTCHCBS3BIBAIOIIEH YacTH KaK OMPEAENIeHO BbIIIe, OMCTIeHn(pUYECKON KaK OINpeneseHo
BBILIE MJIN WMMYHOKOHBIOTATa KaK OMNpPEIENIEHO BBIME Ui CTUMYJIHPOBAHUS WMMYHHOU
peakiuy, HeoOs3aTeNIbHO aHTUreHeeunpUIHON T-KIeTOUHOM peakuy, Ui HHrHOUPOBAHUS

POCTa OMYXOJIEBBIX KJIETOK WIIH JICUEHUs] BUPYCHOW HHPEKILNH y CyOBeKTa.
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OmmH W3 acmekTOB W300peTeHus: BKJIKYAaeT NPUMEHEHHE aHTUTEeNa WIH  ero
AHTUTEHCBS3BIBAIOIEH YaCTH KaK OMpEeNeeHO Bbille, Oucrnenuduyueckoll Kak OnpeneseHo
BBILIE WJIM UMMYHOKOHBIOTATa KaK ONPEAEJIEHO BbILIE NMPU MPOU3BOACTBE JIEKAPCTBEHHOIO
CpeacTBa AJisi CTUMYJIUPOBAHKSI UMMYHHOH peakIuu, HeoOs13aTebHO aHTUTeHCeupuaHon T-
KJIETOYHOW PeaKivy, WM MHIHONPOBAHUS POCTA OMYXOJIEBBIX KJIETOK WJIH JISYSHUS BUPYCHOMN

UH}EKINH y CyOBeKTa.

Jlns ay4inero NOHUMAaHUs HACTOSILIEr0 ONMCAHMS HUXKE MPUBOAUTCS ONIpeeNieHe HEKOTOPbIX
TEPMUHOB. JlomoNHUTENbHBIE ONPEENeHHs IPUBEAESHBI 110 TEKCTY MOIPOOHOr0 ONMUCAHUS.
Tepmunpr "25F7," "awtureno 25F7", "amtureno LAG3.1" u "LAG3.1" o3HauaoT
cnenudpuunoe k LAG-3 wuyenoBeka antuteno, omucaHHoe B US2011/0150892 Al.
Hyxkneoruanas nocnenosatenbuocts (SEQ ID NO: 1), kogupyromas BapuadenbHbIi y4aCTOK
Tspxenon nenu 25F7 (LAG3.1) u cOOTBETCTBYIOIIYIO aMUHOKHUCIIOTHYIO MTOCIIEI0BATEIbHOCTD
(SEQ ID NO: 2), nokazana Ha @ur.1A (¢ CDR nocnenoBatenbHOCTSMHU, 0003HAYEHHBIMU KaK
SEQ ID NO: 4, 5 u 7, coorBerctBerHo). Hyxkneorunnas nocnenosatenbHocTh (SEQ ID NO:
3), xonupyromias BapuadenbHblil yuacTok Jerkoi nenu 25F7 (LAG3.1) u cooTBeTcTByIOIIAst
aMUHOKHUCJIOTHast mocaenoBateibHOCTh (SEQ ID NO: 4) mokaszansl Ha Pur.1B (¢ CDR
MOCJIENOBATENBHOCTAMU, 0003HaUYeHHbIMH Kak SEQ ID NO: 8, 9 u 10, COOTBETCTBEHHO).
Tepmun "LAG-3" o3Havaer ren akrmBaumu jJumponuros 3. Tepmun "LAG-3" Briouaer
BapUAHTbI, U30()OPMBI, TOMOJIOTH, OPTOJIOTH | mapajiord. Hampumep, antuTena, cienudpuvHbIe
k Oenky LAG-3 4yenoBeka, MOTYT, B HEKOTOPBIX CJIy4YasiX BCTYNATh B MEPEKPECTHYIO PEAKLIUIO
¢ 6enxom LAG-3 BUAOB, OTIMYHBIX OT YeJlOBeKa. B ApPyrux BapHaHTaX OCYIIECTBICHHUS
anturena, cneundudnbie k 0enxy LAG-3 uenoBeka, MOTYT OBITh MOJHOCTBIO CIIEHU(UIHBIMU
k Oenky LAG-3 denoBeka 1 MOTYT He 00JIagaTh BUIOBOW HMJIM HHBIMH THIIAMH TEPEKPECTHOU
PEaKTUBHOCTU WJIM MOTYT BCTYIaTh B MepekpecTHyIo peakuuio ¢ LAG-3 HEeKOTOphIX Apyrux
BUJIOB, HO HE BCEX JPYrUX BUAOB (HAIPHUMEp, BCTYMATh B MEPEKPECTHYIO peakiuio ¢ LAG-3
obe3bstabl, HO He LAG-3 mpimun). Tepmun "LAG-3 yenoBeka" o3HadaeT MoCIeNOBATEIBHOCTh
LAG-3 denoBeka, Takyr Kak IIOJHAsh aMHUHOKHCJIOTHas TmocienosareabHOcTh LAG-3
yenoBeka, umeromas Homep NP 002277 B 6aze nannbix Genbank (SEQ ID NO: 29). Tepmun
"LAG-3 wmbiun" o3Hadaer mnocinenoBaTenbHOCTh L AG-3 MbIIH, Takyr Kak TIOJIHAS
AMUHOKHUCJIOTHas TocienoBaTeibHOCTh LAG-3 mbimm, umerommas Homep NP_032505 B Gase
nanHbix Genbank. LAG-3 Take M3BECTEH M3 YPOBHS TEXHUKU Kak, Harmpumep, CD223.
INocnenosarenpHocTh LAG-3 uenoBeka moxkeT oTiaudarbes oT LAG-3 yenoBeka, UMEIOIIETO

Homep NP 002277 B Ga3e manHbix Genbank, 3a cuer Haiu4Ms, HANpUMeEp, COXPAHEHHBIX
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MyTalliii WM MyTaUMid B HECOXPAHEHHbIX ydacTkax, mpu 3toM LAG-3 obmamaer B
3HAYUTENBbHON CTENeHU TOH ke Omonornueckoi ¢pyHkuumedt, uro u LAG-3, umeromuii Homep
NP_002277 B 6a3e nannbpix Genbank. Hanpumep, Ouonorunueckas ¢pynkums LAG-3 uenoseka
3aKJII0YAETCs B HATMYUU 3IIUTONA BO BHEKJIETOUHOM noMeHe LAG-3, koTopelii cieuupudHo
CBsI3aHA AHTHUTEJIOM [0 HACTOALIEMY ONMCAHUIO WM Ouonormueckas ¢yskoms LAG-3
yesoBeka 3akimovaercs B cBs3piBanuu ¢ MHC monekynamu I knacca.

Tepmun "LAG-3 00e3bsnbl" npennasHaveH 1t onucanus LAG-3 6enkoB, SKCIIpeccupyeMbIx
obespstHamu Ctaporo u Hosoro Csera, Bkimouasi, 6e3 orpanudenus, LAG-3 o00e3bsiHbBI
uuHomonryc u  LAG-3  wmakaku  pesyc. CooTBeTcTBYIOIAs ~ AMUHOKHUCJIOTHAS
nocienosarenbHocTb LAG-3  00e3bstHBI  IpeAcTaBisieT  cOOOH  aMUHOKHMCIJIOTHYIO
nocnenosatenbHOCTh LAG-3 Makaku pe3yc, KoTopasi Takke nenonuponana B Genbank mop
HoMmepoMm XM 001108923. [Ipyrasi COOTBETCTBYIOIIAsi aMUHOKHUCIIOTHAsI IOCIEI0BATENbHOCTD
LAG-3 o0e3bsiHbl TpeAcTaBIsieT cOOO0M albTEPHATUBHYIO MOCIEOBATEIbHOCTD MAKaKH PE3YC
KJI0Ha pa23-5, kak onucaHo B US 2011/0150892 Al. AnprepHaTHBHAS MOCIEAOBATEIBHOCTD
pesyc obnamaer OOHMM OTJIMYHEM B AMHHOKHCIIOTE B TMOJOKEHHH 419 Mo CpaBHEHHUIO C
nenoHuposanHol B Genbank mocnenoBaTeNbHOCTHIO.

Konkpernas nocienoBareabHocTb LAG-3 yenoBeka B 1esioM OyneT, Mo MeHbIIel mepe, Ha
90% wuneHTMYHAa AaMHHOKHUCIOTHOH mnocnenoBatenbHoctd LAG-3 uwenmoeka Genbank
NP_002277 u cogep>kKUT aMUHOKHCIOTHBIE OCTATKH, KOTOPbIE TIO3BOJISIIOT UICHTU(PHUIIUPOBATH
AMHUHOKHUCJIOTHYIO TIOCJIEIOBATEIbHOCTh KaK OTHOCSINYIOCS K U€JOBEKY IPU CPaBHEHHH C
AMHHOKHCJIOTHBIMH TIoCienoBaTenbHoCTAMA LAG-3 npyrux BumoB (Hampumep, Mbim). B
omnpeneneHHbIX ciaydasx LAG-3 yenoBeka MOXeT ObITh, IO MEHbLIEH Mepe, Ha 95% nim naxe,
no MeHblelr mepe, Ha 96%, 97%, 98% wiu 99% wugEeHTHYEH NO aMHUHOKHCJIOTHOMU
nocienosarenbHocty  LAG-3  Genbank NP_002277. B onpenenenHbx BapuaHTax
OCYIIECTBIIEHHsI TocenoBaTenbHOCTh LAG-3 uenoBeka Oyaer 1eMOHCTPUPOBATh PA3HULYY HE
6onee yem 10 ammHOkHMcHOT OT mocienoBatenbHocTH LAG-3  Genbank NP 002277. B
onpeseNieHHbIX BapuaHtax ocyuiectBieHuss LAG-3 uenoBeka MOXET JE€MOHCTPUPOBATb He
Oonee 5 unu naxe He 6osee 4, 3, 2 v 1 OTIIMUMIA IO AMHHOKHCJIOTAM OT TOCJIEOBATEIBHOCTH
LAG-3 Genbank NP 002277. Jloasi MIEHTUYHOCTU MOXKET OBITh OMpeneeHa KaK OMUCAHO
371€Ch.

Tepmur "HMMyHHBI OTBET" O3HAYaeT neicTBHE, HANpuMep, JTUMQOIMTOB, AHTHIEH-
NPE3CHTUPYIOIUX KJIETOK, (ParouuTapHbIX KJIETOK, TPAaHYJOLHMTOB M PACTBOPHUMBIX
MaKpOMOJIEKYJI, TPOAYLHUPYEMBIX BBILIIEYKA3aHHBIMUA KIIETKAMH MJIM TEYEHBbIO (BKIIOYAs

AdHTUTECJIa, HIUTOKHMHBI H KOMHJ’IGMGHT), qTO IMPUBOAUT K CCICKTUBHOMY IMMOPAXKCHUIO,
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JECTPYKLUUU WIH yJAJEHUI0 U3 OpraHu3Ma 4eJOBE€Ka WHBA3HUBHBIX NAaTOIEHOB, KJIETOK WU
TKaHel, MHUIINPOBAHHBIX ATOI€HAMH, PAKOBBIX KJIETOK HJIU, B CIy4ae ay TOUMMYHHOTO HJIH
MAaTOJOTUYECKOrO BOCHIAIEHNUs, HOPMAJIbHBIX KJIETOK WJIM TKaHEH ueoBeKa.
"AnturencnenuduuHelii T-KIeTOUHBIN OTBET" O3HAYAET OTBETHI, Orocpenyemble T-KIeTKamu,
KOTOpbI€ BO3HHUKAIOT BCIEACTBHE CTUMYJIUPOBAaHMs T-KJIE€TKM aHTUI€HOM, IO OTHOIIEHUIO K
kotopomy T-kieTka oOnanaer crnenuduuHocTeio. Heorpannumsaromue npumepsl oTBeToB T-
KJIETKH TIIPU aHTUTeHCHeNM(PUIHOM CTUMYJIHPOBAHUM BKJIOYAIOT MpoJudepanuo U
NPOAYLHUPOBAHNE LINTOKMHOB (HanmpuMmep, npoayuuposanue 1L-2).

B cooTBeTcTBUM € UCIONB3YEMBIM 3/1€Ch 3HAUEHUEM TEPMUH "aHTUTENO" O3HayaeT LieJbHbIe
aHTHUTENa U UX JIIOOOW aHTUT'€HCBA3BIBAIOIINN (PPAarMEHT (TO €CTh "aHTHI€HCBSI3BIBAIOLIYIO
YacTh") WM UX OTAEJbHbIC Lienu. L{enbHble aHTHTeNa IPENCTABISIIOT COOOH TIIMKONPOTEHHBI,
BKJIFOYAIOLIHE, 110 MeHblIel Mepe, aABe Tsokenble (H) nenu u ase nerkue (L) nenu, cBA3aHHbIE
Mexy coboit mucynbpuAHBIMU CBsI3sIMH. Kaknast Tshkesast Lielb COCTOUT U3 BapuabenbHOro
ydacTKa TsKeNon 1enu (0003HaYaeMoro 371ech Kak VH) U KOHCTAHTHOTO YYacCTKa TSIKENOM
uenu. KOHCTaHTHBIN y4acTOK TSKEJOHN 1enu cocTouT u3 Tpex nomeHos, Cul, Cu2 u Cy3.
Kasxnmas nerkas Lenb COCTOUT U3 BapHaOeIbHOrO y4acTKa JIerKo 1enu (0003Ha4aeMoro 37ech
Kak VL) ¥ KOHCTAHTHOTO y4acTKa JIerkoi nenu. KOHCTaHTHBIN y4aCTOK JIETKOM e COCTOUT
u3 oxHoro aomeHa, CL. Vu u VL y4acTKu MOTyT OBITh JOIMOJHHUTENBHO MOAPa3IeIeHbl Ha
YUaCTKU THIIEPBAPHAOENbHOCTH, HA3bIBAEMbIE OMNPEENSIOMUMH  KOMIUIEMEHTAPHOCTb
yuactkamu (CDR), pasOpocaHHble MeXIy y4YacTKaMmu, KOTOpbIE SIBJISIFOTCS — Oouee
KOHCEPBATHBHBIMHU, Ha3bIBaeMbIMU KapkacHbIMH yuacTkamu (FR). Kaxneiit Vu u VL cocrout
u3 Tpex CDR u vethipex FR, pacnonoskeHHBIX OT aMHHO-KOHLA 10 KapOOKCHUIIBHOTO KOHLIA B
cnenyromem nopsinke: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. BapuabenbHble yuyacTKu
JIETKOW W TSDKEJION Liened COAepsKaT CBSI3bIBAKOIIMI JIOMEH, KOTOPBbIA B3aMMOAEHCTBYET C
AHTUTE€HOM. KoHcTaHTHBIE y4YacTKHM aHTUTEN MOTYT OIIOCPEOBaTh CBsI3bIBaHHE
UMMYHOMJIOOYJIMHA C TKaHSAMH XO35fMHA WK (DaKTOpaMH, BKJIOUAs PA3JIMYHBIE KIETKH
UMMYHHOH cucTeMbl (Hampumep, 3¢p¢ekTopHble KieTku), u mnepbiM komnoneHToMm (Clq)
KJIACCUYECKON CUCTEMbI KOMILJIEMEHTA.

Tepmunr "aHTHreHCBsI3pIBaKOIIasi 4YacTh' aHTHUTENa (WM MPOCTO "dacTh aHTUTENA") B
COOTBETCTBHUH C MCIIOJIb3yEMbIM 3[1€Ch 3HAUYEHHEM O3HAYaeT OJMH WJIM HECKOJIbKO (pparMeHTOB
aHTHUTENa, KOTOPBIE COXPAHSIOT CIIOCOOHOCTh CHENM(UYECKH CBSA3BIBATBCS C AHTUTCHOM
(manmpumep, 6enkom LAG-3). Briio mokasaHo, 4TO aHTUT€HCBA3BIBAIOINAS (PYHKIIHSI AaHTHTENA
MOXET OCYLIECTBISATBCS (PparMeHTaMH MOJHOPA3MEPHOTO  aHTHUTEIA. IIpumepsl

CBSI3BIBAIOIUX (PParMEHTOB, OXBATHIBAEMBIX TEPMHHOM "aHTUIEHCBSI3bIBAIOIIASl YaCTh"
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anTutena, BKmodaroT (1) Fab-pparment, moHoBaneHTHbIH (parmenT, cocrosmmii U3 Vi, Vi,
CL u Cul nomenos; (i1) F(ab')2-pparment, OuanenTHblil pparmenT, Briodaromuii 1sa Fab-
¢dparmeHTa, CBA3aHHBIX AUCYIb(PHUIHBIM MOCTHKOM B IIApHUPHOM yuacTtke; (ii1) Fd-pparmenr,
cocrositumii u3 Vu u Cul nomenos; (iv) Fv-gparment, cocrosimuii u3 Vu u Cul nomeHoB; (V)
Fv-¢dparmenT, cocrosimuii u3 nomenos VL u Vi ofHoro meda anrutena; (vi) dAb-¢pparment
(Ward et al., (1989) Nature 341:544-546), koTopslil cocTOUT U3 Vi AOMeHa; (Vi) BbIIEIEHHbINA
onpenessomuil  koMrieMeHTapHocTh yuactok (CDR); u (viil) HaHOTeno, BapuaOenbHBbIHI
YYaCTOK TSDKEJIOW Lemu, COAep Kallui OAWH BapuaOelbHBI JOMEH M JBa KOHCTAHTHBIX
noMmeHa. bouee Toro, HeCMOTpst Ha TO, 4TO 1Ba noMeHa Fv-pparmenra, Vi u Vi, KogupyroTcs
pa3HBIMHU reHaMHU, OHU MOTYT OBITh CO€IMHEHBI C IPUMEHEHHEM PEKOMONHAHTHBIX CITIOCOOOB C
UCIIOJIb30BAHUEM CHHTETUYECKOTO JIMHKEPA, KOTOPBIN 1aeT BO3MOXKHOCTD MOJy4aTh UX B BUAE
enuHol OenKoBOH 1enu, B KOTOpPOH VL M VH y4acTKH CHapuBaroTcs ¢ oOpa3oBaHHEM
MOHOBAJIEHTHBIX MOJIEKYJ (M3BECTHBIX Kak opHouenoueunsiii Fv (scFv); ey, nanpumep, Bird
et al. (1988) Science 242:423-426; u Huston ef al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-
5883). JlanHble  ONHOLETIOYEUHBbIE AHTUTENA TAaKXKE OXBATBIBAIOTCSI TEPMUHOM
"aHTUIeHCBA3BIBAIOINAs YACTh" aHTHUTENA. JlanHble (DparMEeHTBl AHTUTEN IOJYYAKT C
NPUMEHEHHEM OOINENPUHSATHIX CIIOCOO0B, M3BECTHBIX CIEIMAINCTaM B TAaHHOH 00nacTu, mpu
STOM JaHHbIe (PparMeHThl MOABEPraOT CKPUHHUHTY Ui OLEHKH NMPUMEHUMOCTH TAKHM K€
00pa3oM, YTO M MHTAKTHBIE AHTUTENIA.

B coorBercTBUM C HCMONB3yE€MBbIM 3/1€Ch 3HAYEHHEM "BBIIEICHHOE AaHTUTENO" O3HavaeT
AHTHTEJIO, SBJISFOINEECs MPAKTHUECKU CBOOOAHBIM OT APYTUX aHTHUTEJ, OOJNANAI0IINX APYTHMHU
AHTUTEHHBIMH CTIELI(UUHOCTSIMU (HAITPUMED, BBIIEJICHHOE aHTUTEIO, KOTOPOe CelU(UIECKH
cBs3biBaeT Oenok LAG-3, sBiseTcss NpPakTUYeCKH CBOOOJHBIM OT aHTHUTEN, KOTOpbIE
crierU(pUIeCKH CBSA3BIBAIOT AHTUTEHBI, OTJHYHbIe OT OenkoB LAG-3). OmHako BbIIEJIEHHOE
aHTHUTENO, KOoTopoe crneuududecku cpsizbiBaeT Oenok LAG-3 uenoeka, Moxer o0manarb
NePEKPECTHON PEAKTUBHOCTHIO MO OTHOIIEHHIO K PYTUM aHTUT€HaM, TaKUM Kak Oenku LAG-
3 nmpyrux BumoOB. bosee TOro, BBIIENIEHHOE AHTHTENO MOXKET SIBJATHCS MPAKTUYECKH
CBOOOJHBIM OT HHOT'O KJIETOYHOTI'O MaTepHaja W/ Wi XUMUYECKIX COSIUHEHHH.

B cooTBeTcTBUM € UCHONIB3yEMBIM 371€Ch 3HAUEHUEM TEPMUHBI "MOHOKIOHAJIbHOE AHTUTENO"
UM "KOMMNO3ULMSA MOHOKJIOHAJIBHBIX AHTUTEN" O3HA4YAIOT MpErnapaT MOJIEKYJ aHTHUTENa,
UMEIOIIUX OJIUH U TOT K€ MOJIEKYJISIPHBINA cocTaB. KOMITO3UIMSI MOHOKJIOHAJIBHOTO aHTHTENA
NPOSIBJISIET E€IUHCTBEHHYIO CIEU(PUUHOCTD CBsI3bIBaHUSA U a(pPUHHOCTD B OTHOLIEHHH

KOHKPETHOT'O 3MUTOIIA.
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B cooTBeTcTBUY C UCIIONB3YEMBIM 371€Ch 3HAUEHHEM TEPMUH "aHTUTEJIO YeJIOBeKa" BKIIOYAET
aHTHUTENa, MMeIue BapuaOebHble YYaCTKH, B KOTOpbIX KapkacHele m CDR  ywactku
o0pa3oBaHbl W3 HMMMYHOTJIOOYJIMHOBBIX —IIOCJIEAOBATENIHOCTEN  3apOABbIIIEBOH  JTHMHHUU
yenoBeka. boisee TOro, eciyu aHTUTENO COAEPKUT KOHCTAHTHBIM Y4acTOK, TO KOHCTAHTHbBIN
YUYaCTOK TaK)Ke MPOUCXOANUT M3 UMMYHOIJIOOYJIMHOBBIX TOCJIEAOBATENIEHOCTEN 3apOABIIIEBOM
JIMHUY YeJloBeKa. AHTHTENa YeOBeKa 10 N300pPETEHUI0 MOTYT BKJIFOUATh AMHUHOKUCIIOTHBIE
OCTaTKH, HE KOAMPYEMble MMMYHOIJIOOYJHMHOBBIMU MOCJIEIOBATENBHOCTIMHU 3apOJbILIEBON
JVHUU 4YeJIoBeKa (HarmpuMep, MyTalliH, BBEJEHHbIE CIyYalHbIM WIH CalT-cnenuuIecKum
MyTareHe30M i1 Vifro, Wi coMaTudeckass Mytauus in vivo). (OOHaKO TEePMHUH "aHTUTENO
4esoBeKa', B COOTBETCTBUU C HCIOJB3YEMBbIM 3/1€Ch 3HAYEHHEM, HE BKJIIOYAeT aHTUTENa, B
KOTOpBIX mocienosaTenbHocTH CDR, monyuyeHHble U3 3apOAbILIEBOI JIMHUU APYTUX BHUIOB
MIIEKOTIUTAIOLINX, TAKUX KaK MbIlIb, ObUIM MEpecaKeHbl B KapKacHbIE MOCIIEIOBATEIBHOCTH
4eJI0BeKa.

TepmuH "MOHOKJIIOHAJBHOE AHTUTENO YeJIOBEKa" O3HAYaeT aHTUTeNa, IMPOSBIAIOIINE
eIMHCTBEHHYI0 CHEeLN(UYHOCTh CBS3bIBAHUS, KOTOpPBIE MMEIOT BapualOenbHble YYaCTKH, B
KOTOpPBIX KapKacHble y4dacTku u ydacTku CDR monydeHbl M3 HMMMyHOIJIOOYJIMHOBBIX
MOCJIEA0BATENbHOCTEN 3apOABILIEBON JIMHUM 4Y€JIOBEKa. B OIHOM BapuaHTe OCYINECTBIIEHUS
MOHOKJIOHAJIbHBIE AHTUTEJIA YeJIOBeKa TMOJyYaloT C MPUMEHEHHEM THOPHIOMBI, KOTOpas
BKJIFOUaeT B-kieTKy, MOJy4eHHYIO U3 TPAHCTEHHOTO He SIBJISIOINErocs YeJI0BEKOM KUBOTHOTO,
Harnpumep TPAHCT€HHON MBIIIN, UMEIOIIEH M€HOM, BKJIFOUAIOIINN TPAHCTEH TSDKEJION Lenu U
TPAHCTEH JIETKON LIENU YeJIOBEKA, CIUThIE C MUMMOPTAIN30BAHHON KIIETKOU.

TepmuH "peKOMOMHAHTHOE AHTHTEIO YeJIOBEKA", B COOTBETCTBUU C HCIOJIB3yEeMbIM 37eCh
3HauU€HUEM, BKJIIOYAeT BCE aHTUTENA YEJIOBEKa, KOTOPbIE MOJIYYa0T, 3KCIIPECCUPYIOT, CO3/1at0T
WINA BBIICISIIOT PEKOMOWHAHTHBIMU CIIOCOOAaMHU, Takue Kak (a) aHTUTENa, BBbIACJICHHBIE U3
JKHBOTHOTO (HApUMep, MBIIIN), KOTOPOE SIBJIIETCS] TPAHCTEHHBIM WJIH TPAHCXPOMOCOMHBIM B
OTHOILIEHHH '€HOB IMMYHOTJIOOYJITHOB YeJIOBEKa, HJIN U3 THOPUIOMBI, TIOJYYEHHOW Ha OCHOBE
sToro (onucaHo Huxke), (b) aHTUTENA, BBIIEIEHHBIE U3 KJIETKU-XO0351HA, TPAHC(HOPMHUPOBAHHOM
IUTSL SKCTIPECCUU AHTHUTENIA YEIOBEKa, HAPUMeED U3 TPAHCPEKTOMBL, (C) aHTHTENA, BbIICTICHHbIC
U3 PEKOMOMHAHTHONH KOMOMHATOpHOW OuOnMoTeku aHTUTEeNn denoBeka, u (d) aHTuTena,
MOJIy4E€HHBIE, SKCIPECCHUPOBAHHBIC, CO3MAAHHBIE WM BbIIEJIEHHBIE JOOBIMH JAPYTHMHU
crniocobam, KOTOpble  BKJIOYAIOT  CIUIAMCHHI  TeHHbIX  IOCJIeN0BaTeNbHOCTEH
UMMYHOTTIOOyJIMHA 4YeNlioBeKa ¢ ApyruMu mnocienosarenbHocTsiMu  JIHK. JlaHHbie
PEeKOMOMHAHTHBIE AHTHTENA YeJOBEKAa BKIIIOYAIOT BapuabeNbHblE YYacCTKH, B KOTOPBIX

kapkacHpie 1 CDR yyacTku mosydeHbl U3 TMOCIENOBATEJIbHOCTEN 3apOABIIIEBON JHUHUU
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UMMy HOrIOOyIMHA YeoBeka. OIHAKO B ONPENEeNeHHBbIX BAPUAHTAX OCYINECTBICHHUS JaHHBIC
PEKOMOMHAHTHBIE aHTHUTENA YEJIOBEKa MOTYT OBITh MOABEPTHYTHI i1 Vifro MyTareHesy (Wim,
KOIZ1a IPUMEHSIOT )KMBOTHOE, TPAHCTEHHOE B OTHOLIEHUU MOCIEA0BATENIbHOCTEN Ig yenoseka,

in  Vivo COMaTHM4ecKOMy MyTareHesy), U, TakuM o0pa3oM, aMHHOKUCIIOTHBIE

>
MOCJIEIOBATENbHOCTH VH U VL yYacCTKOB PEKOMOMHAHTHBIX AHTHUTEN TPEACTABISAIOT COOON
MOCJIEIOBATEIbHOCTH, KOTOpBIE, XOTS M IOJIy4E€Hbl M3 IOCIENOBaTEIbHOCTEM VH U VL
3apOABILIEBON JTUHUY Y€JIOBEKa WM SIBJISIFOTCS] POACTBEHHBIMU UM, MOTYT HE CYIE€CTBOBATH B
MIPUPOAE B penepTyape 3apOABILIECBOM JIMHUN AHTUTEIT YEJIOBEKA i1 VIVO.

Tepmun "usorun" o3Hauaer knacc anruren (Harnpumep, IgM unu IgGl), koTopslit konupyercs
reéHaMU KOHCTAHTHOI'O Y4acTKa TSDKEJION Liemu.

Boipaxxenus "aHTUTENO, pacro3Harollee aHTUreH" U "aHTUTEeNOo, crnenuduyeckoe K aHTUreHy"
NPUMEHSIOTCS 3/1€Ch B3aHMO3aMEHSIEMO C BBIpA)KEHHEM "aHTHUTENO, KOTOpoe CrermpuiecKu
CBSI3bIBAETCS] C AHTUTE€HOM".

TepmuH "mpOW3BOAHBIE AHTUTEN YeJOBEKA' O3HAYaeT JIO0YI MOAU(DUIMPOBAHHYIO (GOpMy
aHTHUTEJA YeJIOBEKA, HAalIpUMep KOHBIOTaT aHTUTENA U APYroro areHTa Wil aHTUTeNa.

TepmuH "ryMaHU3UPOBAHHOE AHTHUTENO" MPETHA3HAYEH JIJIs1 0003HAYEHHSI AaHTUTEI, B KOTOPBIX
B CDR mnocnenoBaTenbHOCTH, TNOJY4YEHHbIE W3 3apOABIIIEBON JUHUM APYyroro BHUIA
MJIEKOMUTAIOLINX, TaKOrO KaKk Mblllb, ObUIM TPAHCIUIAHTHPOBAHBI B  KapKaCHBIE
MOCJIEIOBATEIbHOCTU YeJIOBEKa. B KapKaCHBIX MOCIEAOBATENBHOCTSIX YEJIOBEKa MOTYT ObITh
NIPOM3BECHBI JOMOJHUTEIbHBIE MOIU(UKALNH KAPKACHOTO Y4aCTKa.

TepmuH "xumepHoe aHTHTENO" TNpedHAa3HA4YeH s OOO3HAYEHHs] AHTUTEN, B KOTOPBIX
NOCJIEIOBATEIbBHOCTH ~ BapHabeNIbHOTO  ydacTKa IMOJY4YeHbl OT OJHOrO  BHIA, a
MOCJIEI0BATENBHOCTH KOHCTAHTHOI'O y4aCTKa MOJTy4eHbI OT IPYToro BUAAa, TAKHE KaK aHTUTEJIO,
y KOTOPOTO MOCJIENOBATEIbHOCTH BapHaOeIbHOr0 y4acTKa MOJy4YeHbl U3 aHTUTENA MBILIH, &
MOCJIEI0BATENBHOCTH KOHCTAHTHOTO Y4aCTKa MOJIy4YeHbl OT aHTUTENA YeJIOBeKa.

B cooTBeTcTBUHM ¢ HCIMONB3yEeMBbIM 37€Ch 3HAUEHUEM, aHTUTENO, KOTOpoe "crenuduyecKu
cBs3biBaeT LAG-3 yenoBeka" 03Ha4aeT aHTUTENO, KOTOpoe cBsizbiBaeT Oenok LAG-3 yenoBeka
(1, Bo3MOxkHO, Oenok LAG-3 0gHOTO MITH HECKOJIBKUX HE SBJIIOLINXCS YEJIOBEKOM BHIOB), HO
MO CYIIeCTBY He CBsi3bIBaeTCsl ¢ He siBjsiromumucs LAG-3 Genkamu. [IpenmodruresnsHo,
aHTUTENO CBsi3biBaeTcss ¢ Oenkom LAG-3 yenoBeka ¢ "Bbicokoi adduHHOCTBIO", Oonee
KOoHKpeTHO co 3HayenreM Kp 1 x 107 M unu menee, Gonee npeanodrutensto 1 x 10% M unu
MeHee, bonee npeanodTuTenbHoS X 10 M unu menee, Gonee npeanoututensiol x 10° M unu

MCHCEC.



19

Tepmur "mo cymecTBy He CBs3bIBaeTCs" C OENKOM WIIM KJIETKAMH, B COOTBETCTBUH C
HCIOJIb3YEMBIM 3/1€Ch 3HAUEHUEM, O3HAUAEeT "HE CBA3BIBAETCS UM HE CBSI3bIBAETCSI C BBICOKOM
a(pPUHHOCTBIO ¢ OEJIKOM MJTH KJIETKaMHU'", TO €CTh CBSI3bIBAETCs ¢ OenkoM mtn kietkamu ¢ Kp
1x10° M unu Beiue, Gonee npeanouTutebHo 1 x 10° M unu Beile, Gojiee NPeanOYTUTEIBHO
1x10* M wunu Bbime, Gonee mpenmoututenbHo 1x 107 M unam Bbume M eme Oonee
MPEANOYTUTENBHO 1X 10 M wiu BbiLe.

TepmuH "Kaccor" nimn "K,", B COOTBETCTBUM € UCTIOJIB3YEMbIM 3/1€Ch 3HAUCHUEM, MTPEAHA3HAYEH
11 00O3HAYEHUS] CKOPOCTH aCCOLMALIMM KOHKPETHOTO B3aMMOJEHCTBHS aHTUTENO-aHTHUIEH,

torga kak TepMUH "Kyu" nmm "Kj", B COOTBETCTBUU € HUCMONB3YEMBIM 3[€Ch 3HAYEHHEM,

2

npeaHasHa4€H OJisd 0003HaueHUsI CKOpOCTU AucCoraliii KOHKPETHOI'O B3aUMOAEHCTBUS

AHTUTCJIO-aHTHUI'CH. TepMI/IH "Kp", B COOTBETCTBHH C HCIIOJIB3YEMbBIM 3€Chb 3HAYCHUCM,

>
npenHa3HaYeH At 0003HAYEeHUs] KOHCTAHThI AUCCOLMALIMH, KOTOPYIO BBIYHCISIIOT UCXOAS U3
orHomreHnst Kq x Ka (to ectb K¢/Ka) 1 BbIpakaroT B Buae MONsipHOW KoHUeHTpaumu (M).
3nauenust Kp s aHTUTENn MOryT OBITH ONpeneNeHbl C MPHUMEHEHHEM CIOCOOO0B, XOpPOLIO
M3BECTHBIX M3 YPOBHA TexXHHUKHU. IlpeamoururenbHeiii cniocod ompenenenus Kp anturtena
npencTaBiasieT COOOM  MOBEPXHOCTHBIM IUIA3MEHHBIH PE30HAHC, MPEATIOYTHTENBHO C
puMeHeHneM GHOCEHCOPHO CHCTeMBI, Takoi kak cucTema Biacore™.

Tepmun "Bbicokasi adduuHOCTH" B OTHOWEHWHM aHTUTena IgG O3HAYaeT aHTUTENO,
obnanatoree Kp B oTHOmeHuH aHTureHa-mumend 1 x 107 M winm MeHee, OoJiee
MPEANOUYTUTEIBHO S5 X 10 M unu MeHee, elne 0oJiee MPEAnOYTHUTENBHO 1x10* M wu MEHee,
eme bonee npeanouTuTeabHO 5 X 10° M unu Menee u eme Gonee npeanouTuresibHo 1 x 107
M unu menee. OnHako "Bbicokasi apPUHHOCTD" CBSI3BIBAHKSI MOKET OTJIUYATHCS ISl AHTUTEN
apyrux m3otunoB. Hampumep, "Bricokast adpuHHOCTE" CBsA3bIBaHMS nM30oTHNA IgM 03Hauaer
antureno ¢ Kp 10° M unu menee, Gonee mpenmoututensHo 107 M umu meHee, Gonee
NPEANOYTUTEIIEHO 10 M wnu meree.

TepmuH "neamuaupoBaHue" O3Ha4aeT MPOLIECC XUMUYECKOTO pacraza, KOTOPbIM CIIOHTaHHO
BO3HUKaeT B Oenkax (Hampumep, aHTthTenax). JleamunupoBaHuWe yoaasieT aMHIHYIO
(YHKIMOHAJIBHYIO TPYIITY U3 aMUHOKHCIIOTHOTO OCTaTKa, TAKOTO KaK aclapariH U TIIyTaMUH,
TakUM 00pa3oM MOBPEKAAst €ro aMHCoAepKalie OOKOBbIE LieM. B yacTHOCTH, OOKOBAast Lienb
acriaparuHa aTakyerT ONM3JeKallyl0 MEeNTHAHYI rpymnmy, o0pa3ys CHMMETPHYHOE
CYKLMHUMHJIHOE Npou3BofHOoe. CHUMMeTpHUsl NPOU3BOAHOIO MPUBOJAUT K MOJYYEHHUIO ABYX
NPOAYKTOB TMJAPOJM3a, acmapraTa WM H3oacmaprata.  AHAJOTMYHAs peakLus MOXKET

BO3HHUKATb B OOKOBBIX Lendax acrnaprara, IpuBOAA K HACTUYHOMY NEPEXOAY B U30acCrapTar. B

Cliy4dac riiyraMruHa CKOPOCTb ACAMUAUPOBAHUMS B LICJIOM COCTABJIACT B JCCATH pa3 MCHEE, YEM B
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cllydae acraparviHa, OHAKO MEXAaHU3M IO CYIIECTBY SIBJSIETCS aHAJOTMYHBIM M TPEOYIOIIUM
TOJIBKO MOJIEKYJI BOJIBL

TepmuH "cyObekT" BKIIFOUAET JIF000€ JKUBOTHOE, SIBJISIFOINEECS FUTH HE SIBJISIOIIEECS YETTOBEKOM.
TepmuH "He sBiAOIIEECS YEJIOBEKOM XKMBOTHOE" BKJHOYAET BCEX MO3BOHOYHBIX, HANpPHUMED,
MJIEKOTIUTAIOLINX U HEMJIEKONUTAIOLINX, TAKUX KaK HE SBJISIOIIHUECS YeJIOBEKOM INPHUMATHI,
OBLbI, COOAKM, KOIIKH, KOPOBBI, JIOIIAAH, Kypbl, 36MHOBOIHBIE M TPECMBIKAOIIHUECS, XOTS
MJIEKOMUTAIOLIUE SIBJISIFOTCSl MPEANOYTUTEIbHBIMU, HAIPUMEP HE SIBISIIOLIMECS YeOBEKOM
NPUMATHI, OBLIbI, COOAKH, KOIIKH, KOPOBBI U JIOIIA/H.

Pasnuunble acmekTbl H300peTeHus OmucaHbl Oonee TMOAPOOHO B HIDKECIENYIOIIUX

nozapasaenax.

AuTH-LAG-3 anTuTeNa ¢ NOBLIMEHHONW CTAOWILHOCTBHIO M MHOJE3HBIMUA (DVHKIIMOHAILHLIMUA

CBOWCTBAMH

AntuTena no mzodpereHuro crenupuuecku cBszbBaoTCs ¢ LAG-3 yenoBeka u obnagaroT
ONTHMHU3UPOBAHHONW CTaOMJIBHOCTBIO IO CPABHEHUIO C ONHMCAHHbIMU paHee aHTH-LAG-3
aHTHUTEJIaMH, B YaCTHOCTHU 1O cpaBHEHUIO ¢ aHTuTenoM 25F7 (LAG3.1). [lanHast onTUMH3aIus
BKJIOYAET TIIOHIDKEHHOE JleaMHJIUpOBaHHe (HampuMmep, MOBBIIEHHYID XHMHYECKYIO
CTa0MJIBHOCTb) Y TIOBBIIICHHBbIH TEePMHUYECKU pedonauHr (Hampumep, MOBBILIEHHYIO
($u3NYeCKyr0 CTaOWJIBHOCTB), TPU COXPAHEHHH B TO K€ BpeMsl BBICOKOH adpuHHOCTH
cBsizbiBaHUs LAG-3 uenoBeka.

CrniocoObl maeHTU(UKALMU CAHTOB AEaMUAMPOBAHUS W3BECTHBI M3 YPOBHS TEXHHKH (CM.,
HampuMep Xpomarorpaduo Ha OCHOBE MOHHOTO oOMeHa, oOpaTHOH (asbl U runpodoOHOro
B3aUMOJIEHCTBUS U TMENTHIHOE KAPTHPOBAHHE MpOTeosuTHUecKoro pacineruieHust (BOYKX-
MC)). Tlonmxonsuiue aHamu3bl JUis H3MepeHUs (U3NYECKONW CTAOMJIBHOCTH BKJIFOYAIOT,
HATpUMep, AaHajJh3 TOYEK IUIaBJIEHUs W/HIM pe(oiauHra CTPYKTYPBl AaHTHTENA IOCHe
AeHaTypauuu (Hampumep, aoieBas oOpaTHMMOCTb, Kak OINMUCAHO, Hampumep, B Ilpumepe 3,
Paznen 3).

Ces3piBanue ¢ LAG-3 yesnoBeka MOKET OBITh MPOAHATU3UPOBAHO C IPUMEHEHHEM OHOTO WU
HECKOJIbKMX CIIOCOOOB, XOPOIIO N3BECTHBIX U3 YPOBHS TEXHUKH. Hampumep, aHTUTENO MOXKET
OBITH TIPOTECTHPOBAHO C TMPUMEHEHHEM aHaJHM3a Ha OCHOBE MPOTOYHOH IUTOMETPHH, MPU
KOTOPOM aHTUTEJIO pearupyer C KJIeTOYHOH JuHUeH, Koropas skcnpeccupyer LAG-3
yenoseka, Takoi kak CHO kieTku, kotopele ObutH TpaHCPHUIHMPOBaHBI 1t SKcnpeccnn LAG-
3 (mampumep, LAG-3 denoseka win LAG-3 00e3bsiHbI (HampuMep, pe3yc WM [IHHOMOJTYC)

wimi LAG-3 MbIlM) Ha WX KJIETOYHOH MOBEpPXHOCTH. Jlpyrue moaxopsimue KJIETKU st
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IIPUMEHEHUs] B paMKax aHajiu3a Ha OCHOBE MPOTOYHOI LIUTOMETPUH BKIOUaroT aHTU-CD3-
crumynupyemble CD4™ akTuBupOBaHHbIE T-KJIETKH, KOTOPBIE 3KCIPECCUPYIOT HATUBHbIM
LAG-3. JIonoJHUTENbHO UK albTEPHATUBHO, CBSI3bIBAHUE AHTUTEINA, BKIIFOUAs KHHETHUYECKHE
NIOKa3aTeNu CBsI3bIBaHus (Hanpumep, 3HaueHue Kp), MoryT ObITh IPOTECTHPOBAHBI C TOMOIIBIO
aHanu3oB BIAcore. Jlpyrue noaxopsiiue aHaIu3bl CBA3bIBAHUS BKJIHOYAKOT aHanu3bl ELISA,
Harpumep C MpuMeHeHneM pekomOuHaHTHOro Oenka LAG-3.

AHTHTENA 10 M300PETEHHIO MPENIIOYTHTEIbHO CBs3bIBatoTCs ¢ OenkoM LAG-3 uenoseka co
3nauenueM Kp 1 x 107 M unu mMeHee, 6onee npeanourutensho 1 x 10 M unu menee, 5 x 10?
M unu menee umi 1 x 10° M unu menee.

Kax npasuno, antureno cesasbiBaercs ¢ LAG-3 B TMMQONAHBIX TKAaHAX, TAKMX KaK MUH/IAJIMHA,
celie3eHKa  WJIM  THMYC, 4YTO  MOXeT OBITb  JETEeKTHPOBAHO C  ITOMOILBIO
MMMYHOTMCTOXMMHMYECKOTO aHanu3a. B OJHOM BapuaHTe OCYLIECTBJICHUS AaHTUTENO
OKpalIMBaeT rHNO(pU3HYIO TKaHb (HaIpUMep, HAKAIUIMBAETCS B THUIO(U3E), YTO BBIIBISIETCS C
MOMOIIBK0 HMMMYHOTHCTOXMMHYECKOIO aHainu3a. B JApyrom BapuaHTe OCYIIECTBJIEHHUS
AHTUTEJIO HE OKPALIMBAeT MMINOMU3HYIO TKaHb (TO €CTh HE HAKAIUIMBAETCSl B TUIO(U3E), UYTO
BBISIBJIAETCS ¢ IOMOIIBIO UMMYHOTHCTOXUMHUYECKOTO aHAIN3a.

JlononHutenbHble (QYHKIMOHAIbHBIE CBOWCTBA BKJIOYAIOT MEPEKPECTHYIO PEAKTHBHOCTDH C
LAG-3 ppyrux BumoB. Hampumep, aHTUTENO MOXeT cBsi3biBaThCsi ¢ LAG-3 00e3bsiHbI
(Harmpumep, 00e3bsiHbI LIMHOMOJITYC, MAKaKH Pe3yc), HO MPAKTHUECKU He CBs3biBaeTcs ¢ LAG-
3 mpbimu. [IpennouTurenbHO, aHTUTENO TO U300peTeHuto cBsizbiBaeTcsi ¢ LAG-3 denoBeka ¢
BBICOKOW a)(pUHHOCTHIO.

Jpyrue (QyHKUHMOHAJIbHBIE CBOWCTBA BKJIOYAIOT CIIOCOOHOCTH AHTUTENA CTHMYJIUPOBAThH
UMMYHHBIH OTBET, TAKOH KaK aHTHUreHCTeUU(pUIHbIH T-KIeTOUHbIH OTBET. DTO MOXKET ObITh
OTpENeJIeHO, HampuMmep, € TOMOLIBI0 aHAIM3a CIOCOOHOCTH AaHTUTENA CTUMYJHPOBATH
npoxnyuupoBanue naTepnerikuna-2 (IL-2) npu anturencnenuduyuaom T-knerounom oreete. B
HEKOTOPBIX BapHaHTax OCYLIEeCTBIEHUs aHTuTeno cBs3biBaeTcss ¢ LAG-3 uenoseka u
CTHMYJIUPYEeT aHTUreHcneuu(uuablii T-KIeTOUHbId  OTBET. B nppyrux BapuaHTax
OCYyILIECTBJIEHUs] aHTUTEeNO cBs3bBaercss ¢ LAG-3 dyenoBeka, HO He CTUMYJUPYET
aHTureHcnerupuaHblii T-kaeToyHblii oTBeT. [lpyrue cpenctBa IJisi OLEHKU CIIOCOOHOCTU
aHTHUTENAa CTUMYJIHPOBATh MMMYHHBIH OTBET BKIIIOYAIOT TECTUPOBAHHE €ro CIIOCOOHOCTH
UHTUOMPOBATH POCT OIMYXOJIH, TAKOH Kak 71 Vivo MOJENb OIMYXOJH C KCEHOTPAHCIUIAHTATOM
(cm., Hanmpumep, [Ipumep 6) wu COCOOHOCTH CTUMYJIMPOBATH AYTOUMMYHHBIM OTBET, TAKOH

KaK CIOCOOHOCTh MPOMOTHPOBAThH Pa3BUTHE ayTOMMMYHHOTO 3a00JI€BaHHUS B ayTOMMMYHHOH
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MOJIENI, HampuMep CIIOCOOHOCTh MPOMOTHPOBATh pasBuTHe auadera B mozenun ¢ NOD
MBILIAMH.

[IpennournrenbHble aHTHTENA TO H300PETEHUIO IMPENCTABISIOT COOOH MOHOKJIOHAJIBHBIE
aHTUTeNa 4esioBeka. JIOMONHUTENbHO WJIM albTEPHATUBHO, AHTUTENA MOTYT IPENCTaBIISTh

co0oH, HarpuMep, XMMEpHbIE WM I'YMaHHU3HPOBAHHBIE MOHOKJIOHAJIbHBIE AaHTUTENA.

Momnoxknonanasuoe aurureno LAG3.5

[IpennoyrurenbHOE AHTUTENO MO H300PETEHHIO TPENCTaBisAeT COOOH MOHOKJIOHAJBHOE
aHTuTeno yenoseka, LAG3.5, CTpyKTypHO U XMMHUYECKU XapaKTePU3yeMOe KaK OIMCAHO HIKE
B HIbkenpuseneHHbIX IIpumepax. AmuHOkHCIOTHas nocienosaTenbHocTe Vi LAG3.5
nokasaHa B SEQ ID NO:12 (®ur.2A). AmuHOKHCIOTHas nocienosareabHocTh Vi LAG3.5
nokaszana B SEQ ID NO: 14 (®ur.2B).

Vu u VL nocneposatensHoct (mmum CDR mocnenoBarenbHocTH) Apyrux aHTH-LAG—
aHTUTEN, KOTOpble CBsi3bIBalOT LAG-3 yenoBeka, MOTyT ObITh "CMeIIaHbl U crapeHsl" ¢ VH 1
VL mnocnenoBarenbHocTsiMu  (min CDR  mocnenoBarenbHocTsiMu) — anTtuTena LAG3.S.
[IpennoururensHO, npu cMemuBaHUK U criapuBaHuu Vy U VL nenei (unu CDR B maHHBIX
nensx) VH MOCIEAOBATEIbHOCTh M3 KOHKPETHOro VH /VL-CIapuBaHUs 3aMeInaercs
CTPYKTYPHO CXOOHOM VH MOC/IENOBAaTEIbHOCTHIO. AHajnorudHbiM  oOpaszoMm, VL
MIOCJIEIOBATEIBHOCT U3 KOHKPETHOTO Vu/VL-ClIapuBaHUs 3aMELIaeTCsl CTPYKTYPHO CXOMHOM
VL nocnenoBaTenbHOCTBIO.

COOTBETCTBEHHO, B OJJHOM BapHAaHTE OCYINECTBJICHUS AHTUTENA MO HM300PETCHHMIO WM WX
AHTHTCHCBS3BIBAIOIINE YACTH BKJIFOYAIOT:

(a) BapuaOespHBIA  Y4aCTOK  TSDKEJOW  IEMH,  BKJIIOYAKOIIUN  aMHHOKHCJIOTHYIO
nociaenosatenbHocTh SEQ ID NO: 12 (To ectb Vi LAG3.5);

(b) BapuabenbHBIH  y4aCTOK  JIETKOW  [eMM,  BKIIOYAKOMIMA  aMHHOKHCJIOTHYIO
nociaenosarenbHocTh SEQ ID NO: 14 (to ectb VL LAG3.5) wim VL npyroro antu-LAG3
anTuTena (To ectb omimyHOro ot LAG3.5);

IIPU 3TOM aHTHUTENO crieunpuvHo cBs3biBaeT LAG-3 uenosexka.

B npyrom BapuaHTe OCYLIECTBICHHS aHTUTENA 10 H300PETEHUIO WIIK UX AHTUT€HCBSI3bIBAIOIINE
YaCTH BKJIIOYAIOT:

(a) CDR1, CDR2 u CDR3 yuacTku BapuabelIbHOTO y4acTKa TsDKEJIOW MEMH, BKIIFOYAIOIIEro
aMHHOKHCIIOTHYIO nocnenosarenbHocTh SEQ ID NO: 12 (to ects CDR nocnenoBarenbHOCTH

LAG3.5, SEQ ID NO:15, 16 u 17, COOTBETCTBEHHO); 1
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(b) CDR1, CDR2 u CDR3 yuactku BapuabeqbHOrO ydacTKa JIETKOW IEMH, BKJIFOYAIOLIEro
amuHOKUCIOTHBIE nTocienoarenbHocTH SEQ ID NO: 14 (To ects CDR nocnenoBatenbHOCTH
LAG3.5, SEQ ID NO:18, 19 u 20, coorBercrBerno) wiu CDR apyroro antu-LAG3 anTuTena
(to ectp ommmunaoro ot LAG3.5);

IPU 3TOM aHTHUTENO cieunpuvHo cBs3piBaeT LAG-3 uenosexa.

B npyrom BapuaHTe OCyLIECTBICHHUS AaHTUTEIIO WM €0 aHTHUI€HCBSI3bIBAIOIIAS] YACTh BKJIIOYAET
BapuabenpHblii CDR2 yuacrok Tskenoit nemu LAG3.5, oobenunennsrii ¢ CDR apyrux
aHTuten, Kortopble cBs3bBalOT LAG-3 uyenoseka, Hampumep CDRI1 w/wmmu CDR3 w3
BapuabenpHoro yuactka Tspkesnoi nenu u/una CDR1, CDR2 w/unu CDR3 u3 BapuabenbHOro
y4dacTka Jierkoi uenu apyroro antu-LAG-3 anturena.

Kpome Toro, u3 ypoBHsi TeXHUKU XOpo11o u3BecTHO, uTo CDR3 nomen HezaBucumo or CDR1
w/mm CDR2 nomeHa(HOB) CaMOCTOSITETIBHO MOKET ONPEAeNSITh CHeLU(PHUIHOCTD CBS3BIBAHUS
aHTUTENa B OTHOLIEHHM €ro aHTUI'€HAa M YTO MHOXECTBO AHTUTEN C OJHOH U TOH xke
CeU(PHUIHOCTBIO CBSA3BIBAHUSI MOTYT OBITH MPOTHO3HUPYEMO IOJY4YEeHBI HA OCHOBE OOIeit
CDR3 nocnenosarenvHoctn. Cwm., nanpumep, Klimka et al., British J. of Cancer 83(2):252-
260 (2000); Beiboer et al., J. Mol. Biol. 296:833-849 (2000); Rader et al., Proc. Natl. Acad. Sci.
U.S.A. 95:8910-8915 (1998); Barbas ef al., J. Am. Chem. Soc. 116:2161-2162 (1994), Barbas
et al., Proc. Natl. Acad. Sci. U.S.A. 92:2529-2533 (1995); Ditzel et al., J. Immunol. 157:739-
749 (1996); Berezov et al., BlAjournal 8:Scientific Review 8 (2001); Igarashi et al., J. Biochem
(Tokyo) 117:452-7 (1995); Bourgeois et al., J. Virol 72:807-10 (1998); Levi et al., Proc. Natl.
Acad. Sci. U.S.A. 90:4374-8 (1993); Polymenis and Stoller, J. Immunol. 152:5218-5329 (1994)
u Xu and Davis, Immunity 13:37-45 (2000). Cwm. takke matentsl CIIIA 6951646; 6914128,;
6090382; 6818216; 6156313; 6827925; 5833943; 5762905 u 5760185. Kaxnas u3 3THX
nyOJIMKALUH MOJIHOCTHIO PUBEACHA 371eCh JJISl CCHUIKHL.

COOTBETCTBEHHO, B IPYrOM BapUaHTE OCYLIECTBICHHS aHTUTEJA MO N300PETEHUIO BKIIFOYAIOT
CDR2 BapuabenbHoro yuactka tspkenod uemu LAG3.5 u, nmo menbmeii mepe, CDR3
BapuabenbHOro yuacTka Tsokenoi u/wmm nerkoit nenu LAG3.5 (SEQ ID NO: 17 w/unu 20) nmm
CDR3 Bapua0enbHOro y4acTka TsDKeNoi u/wnu yierkoil uenu apyroro LAG-3 antutena, npu
5TOM aHTHUTENIO CNOCOOHO cnennuvHO cBs3biBaThCs ¢ LAG-3 uenoseka. JlaHHbIe aHTUTENA
MPEINOYTUTENbHO (a) KOHKYpUPYIOT 3a cBsidbiBaHue, (b) coxpaHstoT (yHKIHMOHANBHBIE
XapaKTePUCTUKU; (C) CBA3BIBAOTCS C ONHMM smurornoM; w/wmm (d) oOmagaroT TOHM ke
apuHHOCTBIO cBs3pIBaHUS, uTOo U LAG3.5. B apyrom BapmaHTe OCYILIECTBICHHS aHTHUTENA
Takske MoryT Bkmodatb CDR2 BapuabenbHoOro yuactka nerkoit nenu LAG3.5 (SEQ ID NO: 17

w/wmm 20) nnu CDR2 BapuabenpHOro ydactka jerkoit nenu apyroro LAG-3 anturena, npu
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3TOM aHTHTEJNO CIIOCOOHO crieruduyuHO cBs3bBaThcs ¢ LAG-3 yenoseka. B npyrom BapuanTe
OCYIIECTBIIEHHs] aHTHUTENA 1O U300peTeHnto Takke MoryT Bkimodate CDR1 BapuabenbHOro
yuacTka Tspkenod w/mnm nerkod mermm LAG3.5 (SEQ ID NO: 17 w/umm 20) umm CDRI
BaprabeNpbHOrO y4yacTKa TsDKeJIo/mnu jerkoil nenu apyroro LAG-3 aHTuTena, mpu 3ToM

aHTUTEJNO CIIOCOOHO crieruduyHO cBs3bBaThes ¢ LAG-3 uenoseka.

KoncepBaTuBHbIE MOI[I/Id)I/IKaHI/II/I

B nmpyrom BapmaHTe  OCYINECTBJIEHHS aAHTHTENa 1O M300PETEHHI0  BKJIIOYAIOT
MOCJIEIOBATEILHOCTH BapuadeNbHOTO y4yacTka Tspkenod w/wum serkoit nenu CDR1, CDR2 u
CDR3 nocnenoBaTelbHOCTEHN, KOTOpbIE OTJIWYAKOTCA OT JAHHBIX [OCJIENOBATEIbHOCTEN
LAG3.5 onHOW uIM HECKONbKMMU KOHCEPBATUBHbIMU MoaudukaumusMu.  OpnHako B
MIPEANOYTUTEIBHOM BapUaHTe OCYyLIEeCTBIEHUs ocTaTk 54 u 56 CDR2 Vy coxpaHstoTCs B BUe
aprMHUHA U CEpUHA, COOTBETCTBEHHO (TO €CTh He MOojBepraroTcs Myrtanuu). O4eBUIHO, YTO
MOTyT OBITh OCYIIECTBJIEHbI TaKHe KOHCEPBATHBHbIE MOAM(DUKALIMK IMOCIENOBATEIbHOCTEH,
KOTOpbIE HE MPUBOISAT K OTEPE CIIOCOOHOCTH CBsA3bIBATh aHTHreH. Cwm., Hanpumep, Brummell
et al. (1993) Biochem 32:1180-8; de Wildt et al. (1997) Prot. Eng. 10:835-41; Komissarov ef
al. (1997) J. Biol. Chem. 272:26864-26870; Hall et al. (1992) J. Immunol. 149:1605-12; Kelley
and O’Connell (1993) Biochem. 32:6862-35; Adib-Conquy ef al. (1998) Int. Immunol. 10:341-
6 and Beers ef al. (2000) Clin. Can. Res. 6:2835-43. COOTBETCTBEHHO, B OJJHOM BapUaHTE
OCYILIECTBJICHUS] AaHTUTEJIO BKJIIOYAET BapUAOENbHBIN YYACTOK TSDKEION LENH, BKJFOYAIOIUI
CDR1, CDR2 u CDR3 nocienoBaTenbHOCTH W/ BapuaOeIbHBIN y4aCTOK JIETKOH Lemu,
Bmrovaroiuit CDR 1, CDR2 u CDR3 nocnenoBaTenbHOCTH, TIPU 3TOM:

(a) CDR1 mnocnenoBaTebHOCTh BapuadeIbHOrO y4acTKa Tshkeson nenu Bkirovaer SEQ ID
NO: 15 w/unu ee KOHCepBaTHBHbIE MOAM(DUKAIINK, 32 UCKIIIOUEHUEM MOJOXKeHHH 54 u 56;
u/vnm
(b) CDR3 mocnenoBaTebHOCTh BapruabENbHOTO y4acTKa Tspkesion mernu Bkiodaer SEQ ID
NO: 17 u ee KOHCEpBaTUBHBIE MOANDUKALINY; W/HITH
(c) CDR1 w/unmu CDR2 w/unu CDR3 nocnenoBarenbHOCTH BapHAOENbHOTO yUacTKa JISTKOH
uenu BkarodaroT SEQ ID NO: 18 w/unmu SEQ ID NO: 19 w/unu SEQ ID NO: 20 w/unu ux
KOHCEPBAaTUBHBIE MOIU(PUKALINN, U
(d) arTuTeno cnenuduiecku cpszbiBaeT LAG-3 yenosexka.

JIOTIOTHUTENBHO MITH aJIbTEPHATUBHO, AHTUTENIO MOKET 00J1a/1aTh OAHOM UM HECKOJIBKUMH M3
crnenyromux (PyHKIMOHAIBHBIX CBOWCTB, OMUCAHHBIX BBIIIE, TAKUX Kak cBsi3biBaHue LAG-3

YeJioBeKa C BbICOKOH ad(UHHOCTHIO, cBsi3biBaHHEe LAG-3 00€3bsiHbI, OTCYTCTBUE CBSI3bIBAHUS
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LAG-3 mpbin, cnocodHocTh nHrnOnposats cesizbiBanre LAG-3 ¢ MHC monexynamu Il kiacca
U/WM CIIOCOOHOCTH CTUMYJIMPOBATh aHTUTeHCIeN(UIHbIE T-KI€TOYHBIE OTBETHI.

B pasnu4HbIX BapuaHTaX OCYINECTBJIEHHUS] AHTHTEJIO MOXKET MPENCTaBJIATh COOOH, Hampumep,
AHTHUTEJO YEeJIOBEKA, T'YMAaHU3UPOBAHHOE AHTUTEJIO WIIM XUMEPHOE aHTHTEJO.

B cooTBeTcTBUY € NCTIONB3YEMBIM 3/1€Ch 3HAUYEHHEM TEPMUH "KOHCEpBATUBHBIE MOJU(PUKALIUH
MOCJIEIOBATENbHOCTH" O3HAYaeT aMUHOKHUCIOTHbIE MOAM(UKALNN, KOTOPble HE3HAUUTENHHO
BIMAIOT WM  U3MEHSIOT  XapPaKTEePUCTUKMU  CBA3BIBAHMS  AHTUTENA,  COJEpPIKaIlero
AMMHOKHCJIOTHYIO ITOCIIEIOBATEIbHOCTh. JlaHHBIE KOHCEPBATUBHBIE MOAU(UKALINY BKIFOYAIOT
AMMHOKHUCJIOTHbIE 3aMelleHus, Ao0aBleHus Wi aenenud.  Moaudukauuu MoryT OBITh
BBEICHbI B AHTHUTEJIO IO M300PETEHHIO CTAHAAPTHBIMH CHOCOOAMH, M3BECTHBIMU M3 YPOBHS
TEXHUKH, TAKUMU KaK CaWT-HaIpaBieHHbIM myTareHe3 u II[P-onocpenoBaHHbIl MyTareHes.
KoHcepBaTuBHbIE aMUHOKHCIIOTHBIE 3aMELICHUs] MPEACTABISIOT COOOH 3aMeIleHHs, IpH
KOTOPBIX aMHUHOKHMCJIOTHBIH OCTAaTOK 3aMEINaeTCsl APYTUM aMHHOKUCIIOTHBIM OCTaTKOM C
aHAJIOTHYHOM OOKOBOM LIeNbi0. B ypOBHE TEXHHKH ONpeneieHbl CeMeNCTBA aMIHOKUCTIOTHBIX
OCTAaTKOB, HMEIOINE AHAJOTMYHbIE OOKOBBIE LIETIH. Takue cemeiicTBa BKJIHOYAIOT
AMHUHOKHCJIOTBI C OCHOBHBIMH OOKOBBIMM LIEISIMU (HAarpuMep, JU3HMH, apTHHUH, TUCTUANH),
KUCJIOTHBIMH OOKOBBIMU IIeTsIMH  (HAaIpuMep, aclaparriHOBasi KHUCIOTA, TIJyTaAMHUHOBAs
KHCJIOTA), He3aPsUKEHHBIMU MOJIIPHBIME OOKOBBIMHU LIETISIMU (HANpUMep, TJIMLUH, aclaparuH,
IJIyTaMHUH, CEPUH, TPEOHUH, THPO3WH, LHCTEWH, TpUNTO(AH), HEMOJNSIPHBIMH OOKOBBIMH
LersiMu (HarpuMep, aJlaHWH, BaJIUH, JIEHIMH, H30JIeHLIMH, TPOJIUH, (PeHUTaIaHUH, METHOHHH),
Oera-pa3BeTBICHHBIMA OOKOBBIMH IIeMsSIMU (HAaNpUMeEp, TPEOHHH, BaJMH, H30JICHIUH) U
apOMaTU4YEeCKMMH OOKOBBIMH LETSIMU (HAmpuUMep, THPO3HMH, (PEeHWJIANAHUH, TPUNTO(aH,
ructuauH). Takum 00pa3oM, OAMH HJIM HECKOJbKO aMHHOKHCJIOTHBIX ocTaTkoB B CDR
y4acTKaxX aHTHUTENA MO M300PETEeHHUI0 MOTYT OBITh 3aMEHEHBbI Ha APYIHe aMHUHOKHCIIOTHBIE
OCTaTKH CEMEHCTBa C TEMH e OOKOBBIMH LIETISIMH, MPH 3TOM H3MEHEHHOE aHTHTEIO MOXKET
OBITH MPOBEPEHO HA MPEIMET COXPaHEHHsI PYHKIMU (2 UMEHHO (DYHKIIUH, YKa3aHHBIX BBILIE) C

MPUMEHEHUEM OMNCAHHBIX 30€CH (I)YHKLII/IOHaJIbeIX AHAJIN30B.

CKOHCTPYUPOBAHHBIE U MOAU(PUIIUPOBAHHbBIE AHTUTENA

AHTHTENa 1O I/1306peTeHI/II-O MOTYT 6bITI:> MOJy4YCHbI C MPUMEHEHUEM AHTUTEIA, UMEHOIIETO
ONHY WM Heckonbko Vu w/mmu VL mocnenosarenpHocTell LAG3.5 B kadecTBe MCXOIHOTO
MaTepuaja s KOHCTPYUPOBAHUS MOTU(PUIIUPOBAHHOTO aHTUTENA. AHTHUTENIO MOXKET ObITh
CKOHCTPYHUPOBAHO C MOMOIIBIO MOI[I/I(I)I/IKaLII/II/I OOHOI'O UJIN HECKOJIBKHUX OCTATKOB B OAHOM WJIH

obonx BapuabenpHBIX ydacTkax (To ecTb Vu W/uiau VL), HapuMep B OJHOM HJIH HECKOJIBKUX
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CDR yuacTkax w/Wiii B OJHOM WJIH HECKOJIbKHX KapKACHBIX ydacTKaxX. JIOMONTHUTETBHO WITH
ANBTEPHATHBHO, AHTUTEJIO MOKET OBITh CKOHCTPYHUPOBAHO MyTeM MOIU(HUKALNHA OCTATKOB B
KOHCTAHTHOM y4acTKe(ax), Harpumep 11t u3MeHeHus1 3¢ dexkropHoi pyHKkumu(i) anTUTENA.
B onpeneneHHbIX BapraHTaxX OCYyLIECTBICHUS MOXKET IPUMEHATHCS TpaHcIuiaHTupoBanue CDR
IUTsl KOHCTPYUPOBAaHUS BapuaOeNbHBIX YY4aCTKOB aHTHTEN. AHTHTENAa B3aUMOAEHUCTBYIOT C
AHTUTCHAMU-MULIEHSIMU TPEUMYLIECTBEHHO Yepe3 aMHUHOKHCJIOTHBIE OCTaTKHU, KOTOpbIE
PAacIIONOKEHbl B IIECTH ONPEAEISFOIINX KOMILIeMeHTapHOCTh ydacTkax (CDR) Tspxenoit u
nerkoit uenu. Ilo sTol mpuuMHE aMUHOKHUCIIOTHBIE nocienosarenbHocTd B CDR sBnsitoTCst
Oosee pazHOOOpPA3HBIMU MEXAY OTHENbHBIMHM AHTUTENAMH, Ye€M IIOCJIEOBATENIbHOCTH BHE
CDR. Tlockonbky CDR mocnenoBaTeIbHOCTH OTBEUAOT 32 OOJBIIMHCTBO B3aUMONEHCTBUIN
AQHTHUTEJIO-AaHTUTEH, SIBJIIETCSI BO3MOXKHBIM 3KCIPECCHPOBATh PEKOMOWHAHTHBIE AHTUTENA,
KOTOpblE HMHUTHPYIOT CBOWCTBA CHEHU(PUYECKUX BCTPEUAOLIMXCS B MPHPOJAE AHTHUTE,
KOHCTPYMPOBAaHUEM  SKCIPECCHUPYIOLIMX  BEKTOPOB,  Koropele  Bkiarouyaror  CDR
IOCJIEIOBATEIbHOCTH W3 CHEeLU(HYECKOro BCTPEYANOIIErocs B NPUPOLAE AHTUTENA,
TPAHCIJIAHTUPOBAHHBIE B KapKaCHbIE MOCJIEIOBATEIbHOCTH U3 APYroro aHTUTENAa C WUHBIMU
cBoricTBamu (cm., nanpumep, Riechmann ef al. (1998) Nature 332:323-327; Jones et al. (1986)
Nature 321:522-525; Queen et al. (1989) Proc. Natl. Acad. See. U.S.A. 86:10029-10033;
nateHtsl CIITA 5225539; 5530101, 5585089; 5693762 u 6180370).

CoOTBETCTBEHHO, APYroii BAPUAHT OCYLIECTBIIEHUST U300PETEHHsI OTHOCUTCS K BBIIEIEHHOMY
MOHOKJIOHAJIbLHOMY aHTHUTEJTY, €r0 aHTUT'€HCBSI3bIBAIOIIEH YaCTH, BKITFOYAIOIIEH BapradeTbHbIN
yuyactok Tspkenon wernw, Biirouaromuid CDR1, CDR2 u CDR3 mnocnenoBaTenbHOCTH,
Brrouaroe SEQ ID NO: 15, 16, 17, cOOTBETCTBEHHO, /¥ BapuadeNIbHbIA y4aCTOK JIETKOU
nenw, Bkarodatoruii CDR 1, CDR2 u CDR3 nocnenosarensHocTH, BKitodaromue SEQ ID NO:
18, 19, 20, coorBerctBeHHO (TO ecTb CDR LAG3.5). B TO Bpemsi kKak NaHHbIE aHTUTENA
conepxkat CDR mocnenosarensHocTH Vu 1 VL MOHOKJOHaNbHOTO anturena LAG3.5, onu
MOTYT COZlep>KaTh HHbIE KapKaCHbIE ITOCIIEe0BATEIbHOCTH.

JlaHHBIE KapKaCHBbIE MOCJIENOBATEILHOCTH MOTYT OBITh TMOJyYeHbI M3 OOIIENOCTYMHBIX 0a3
narabix JIHK wnn onyOIuMKOBaHHBIX UCTOYHUKOB, KOTOPBIE BKITFOYAKOT MOCIENOBATEIHHOCTU
T€HOB aHTUTEN 3apoabiieBoi tuHuu. Hanpumep, nocnenosarensHoctu JJHK 3apoabimesoi
JIUHUH 115l TeHOB BapraOeIbHOTO yUacTKa TSHKENION U JIETKOMH Lierell YeJloBeKa MOXKHO HAlTH B
0aze maHHBIX IMOCIENOBATEIBHOCTEH 3apOABINIEBON JIMHUM 4enoBeka "VBase" (Ha caiite B
www.mrc-cpe.cam.ac.uk/vbase), a Takke B myOnmkanmsix Kabat ef al. (1991), nutupoBaHHBIX
Beie; Tomlinson ef al. (1992) "The Repertoire of Human Germline Vu Sequences Reveals

about Fifty Groups of Vu Segments with Different Hypervariable Loops" J. Mol. Biol. 227:776-
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798; and Cox et al. (1994) "A Directory of Human Germ-line Vu Segments Reveals a Strong
Bias in their Usage" FEur. J. Immunol. 24:827-836; comepskaHue KaKAOH M3 KOTOPBIX
MOJIHOCTBIO TMPUBEINEHO 37ech sl ccbUlku. B kauectBe apyroro mnpumepa, JHK
MOCJIEIOBATEIbHOCTH 3aPOIbIIIEBON IMHIH T'€HOB BapruaOeIbHBIX YIaCTKOB TSXKEJIOH U JIETKOH
Lernei 4enoBeka MOTYT ObITh HaiineHbl B 0a3e maHHbIX Genbank. Hampumep, cnepyromue
MIOCJIEIOBATEIBHOCTH TSDKEJION LIETH 3apOobIeBoi TuHuH, Bxoasamue B coctaB HCo7 HuUMAD
MbIIIM, AOCTYnHBI B Oa3ze Genbank mox HOomepamu: 1-69 (NG 0010109, NT 024637 &
BC070333), 3-33 (NG 0010109 & NT 024637) u 3-7 (NG 0010109 & NT 024637). B
KauecTBe APYroro npuMepa, Cleayoline Nocae10BaTeIbHOCTH 3apOAbIIIEBON JIMHUY TXKEI0N
ueny, Bxopsume B cocraB HCol2 HuMAD mpnum, nocrynssl B GenBank non Homepamu: 1-69
(NG 0010109, NT 024637 & BC070333), 5-51 (NG 0010109 & NT 024637), 4-34
(NG 0010109 & NT 024637), 3-30.3 (CAJ556644) & 3-23 (AJ406678).

benkoBbie MOCIENOBATENBHOCTH AaHTUTENIA CPABHUBAIOTCS C MOCIEOBATEIBHOCTSMH OEJIKOB,
UMEIOLINXCS B KOMITMIIMPOBAHHOM 0a3e NaHHbIX, C MPHUMEHEHHUEM OJJHOTO U3 CIIOCOO0B MOUCKA
cxoncTBa nocienoarenbHocTei, HasbiBaeMbix Gapped BLAST (Altschul ef al. (1997), gviuse),
KOTOpBIE XOPOLIO U3BECTHBI U3 YPOBHSI TEXHUKU.

IIpennoururenbHble KapKacHbIE IOCIENOBATEIbHOCTH AJII NPUMEHEHHUs B aHTHUTENAX 10
n300peTeHNI0 TpeAcTaBisieT co00i aHTUTeNa, KOTOPbIe CTPYKTYPHO CXOAHBI C KapKaCHBIMU
NOCJIEIOBATEIbHOCTSMY, TPUMEHSIEMbIMH B BBIOPAHHBIX AHTHTENAX IO HW300PETEHHIO,
Hampumep, cXonHble ¢ Vu 4-34 KapKacHbIMU TMOCJeNOBaTeNIbHOCTSIMU W/umu Vi L6
KapKaCHBIMU MOCJIEI0BATEbHOCTSIMU, IPUMEHSIEMbIMH B MPENNOYTUTENbHBIX
MOHOKJIOHAJIbHBIX ~ AHTHTENAaX 1O H300PETEHUIO. CDR1, CDR2 wu CDR3 Vu
nocienosarenbHocty 1 CDR1, CDR2 u CDR3 Vi mnocienoBaTenbHOCTH MOTYT ObITh
TPaHCIUVIAHTUPOBAaHbI B KapKacHble y4YacCTKH, KOTOpble HMEIT IOCJIeJ0BATEIbHOCTD,
UJICHTHYHYIO MTOCIIEA0BATEIbHOCTH, OOHAPYKEHHON B Fr€éHe MMMYHOTJIOOYJINHA 3apOIbIIIEBON
JIUHUM, U3 KOTOPOM MOJIydeHa yKa3aHHas KapKacHasl MOCjenoBaTeNbHOCTh, uian Takue CDR
MOCJIEIOBATEIBHOCTH MOTYT OBITh TPAHCIUIAHTHPOBAHBI B KapKAaCHbIE YYAaCTKH, KOTOpBIE
cofepkaT OJAHY WJIM HECKOJbKO MyTalUui B CpPaBHEHUU C I[OCIEA0BATEIbHOCTAMU
3aponpimieBold JuHUM.  Hampumep, Obuio 0OHapyk€HO, YTO B HEKOTOPBIX CIydasx
MPEANOYTUTENBHO OCYLIECTBUTh MYTALIUIO OCTATKOB B KAPKACHBIX Y4acTKaXxX AJisl COXPaHEHUs
WIA TIOBBIIIEHUS] AHTUI'EHCBS3BIBAIOIIEH CIMOCOOHOCTH aHTHTENA (CM., HApUMEp, MATEHTHI
CIIIA 5530101; 5585089; 5693762 u 6180370).

Hpyroii tun mopudukanuu BapuabETbHOrO YYacCTKa IMPENCTaBJsieT COOOH MyTHpPOBaHUE

amMuHOKUCIOTHBIX ocTtaTkoB B CDR1, CDR2 w/umm CDR3 Vy w/wmm Vi ydacTkax st
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o0ecrieueHus, TaKUM O0Opa3oM, YIJIYUILIEHHUsS OIHOTO WM HECKOJbKHX CBOWCTB CBSI3bIBAHHUS
(Hanmpumep, adhHUHHOCTH) MPEACTABIISIOMIEro UHTEpeC aHTuTena. [l BBeneHus My Tanu(ii)
MOKET OBITh OCYIIECTBJICH caiT-cnerududeckuii myrareHes wim [IL[P-omocpenoBaHHbIH
MyTareHes, NpU 3TOM BJMSIHHE Ha CBs3bIBAaHME AaHTHUTENA WU JPYroe HHTepecyroliee
(YHKIIMOHAILHOE CBOMCTBO MOKET OBITh OLIEHEHO B i71 Vifro WIH in Vivo aHaIH3aX, OMUCAHHBIX
37ech U yKaszaHHbIX B paszene Ilpumeprl. IlpenmoutruTenbHO BBOAATCS KOHCEPBATHUBHBIE
momudukanun  (oOcykmaeMble  BbIIIE). MyTanuu MOTYT IpPENCTaBIATb COOOM
AMMHOKHCIJIOTHbIE 3aMEIIeHUs, NOOABJIEHUS WIM JeJeLUH, HO NPEANOYTUTENPHO OHHU
NPEACTaBISIIOT coOoM 3amenieHus. bonee Toro, oObI4HO He OoJiee YeM OMH, J1Ba, TPHU, YETHIPE
i 1Tk octaTkoB B CDR yuacTke siBsitoTCS MOAM(PHULIIMPOBAHHBIMHU.

CoOTBETCTBEHHO, B IPYTOM BapUaHTE OCYIIECTBJIEHUS N300PETEHNE OTHOCUTCS K BbIIEJIEHHBIM
aHTu-LAG-3 MOHOKJIOHAJIbHBIM AHTHUTENaM WM WX AHTUT€HCBSA3BIBAIOIIMM  YacTsIM,
BKJIFOYAKO LM BapualOesbHbIN y4aCTOK TspKeol nenu, Brarovaroumii: (a) Vag CDR1 yvacTok,
Bryrovarouii SEQ ID NO: 15 miu aMHHOKHCIIOTHYIO TIOCIEI0BATEIbHOCTD, UMEIOIYIO OIHO,
IBa, TPH, YETbIPE WJIHM AT AMUHOKHCIIOTHBIX 3aMEINeHUH, Aejeuuil win No0aBieHuH 1o
cpaBuenno ¢ SEQ ID NO: 15; (b) Vu CDR2 yuacrok, Brmouaromuii SEQ ID NO: 16 unu
AMHUHOKHUCJIOTHYIO TIOCJIE€OBATENIbHOCTh, HMEIOIIYI0 OAHO, 1Ba, TPH, YEThIpe WM ISATh
AMHHOKHUCJIOTHBIX 3aMeIleH i, aenenuii win nodasnenuii no cpasHenuo ¢ SEQ ID NO: 16
(mpenmouTuTeNpHO TAe MoNokeHus: 54 u 56 takue ke, uto u B SEQ ID NO:16); (¢c) Vu CDR3
yuactok, Bkmodaromuid SEQ ID NO: 17 unum aMHHOKHCIOTHYEO TOCIENOBATEIbHOCTD,
HUMEIOLIYI0 OJIHO, ABa, TPY, YEThIpE WU MSTh aMUHOKHCJIOTHBIX 3aMELIeHHH, Aeneruil uiu
nobasnennii o cpasHermto ¢ SEQ ID NO: 17; (d) VL CDR1 yuacrok, srmodatomuii SEQ ID
NO: 18 nian aMMHOKHMCIOTHYIO MOCNIEA0BAaTEIbHOCTh, UMEIOLIYIO0 OJTHO, /1BA, TPH, YEThIpEe WU
MSATh AaMUHOKHCIIOTHBIX 3aMeIleHUH, nenenuil wim nodasnenuii no cpasuenuto ¢ SEQ ID NO:
18, (¢) VL CDR2 yuacrok, sxmouarommii SEQ ID NO: 19 wuam aMHUHOKHCIOTHYIO
MOCJIEI0BATENBHOCTD, HUMEIOLIYI0 OJHO, ABa, TPH, YEeThlpe WIM MSATh aAMHUHOKHCIOTHBIX
3aMelleHnt, aenenuid wim nodasneHnit no cpasaenuto ¢ SEQ ID NO: 19; u (f) VL CDR3
yuactok, Bkmodaromuid SEQ ID NO: 20 unu aMHHOKHCIOTHYIO TOCHIENOBATEIbHOCTD,
UMEIOLIYI0 OJIHO, ABa, TPY, YEThIpe WU MSTh aMUHOKHCJIOTHBIX 3aMELIeHUi, Aenenuil uiu
nobasnenwuii mo cpasHenuro ¢ SEQ ID NO: 20.

CKOHCTPYHpOBaHHBIE AHTUTENA MO HM300PETEHHIO0 BKIIOYAIOT AHTHUTENA, B KOTOPBIX OBLIH
crenanbl MOIU(HUKALNN B KAPKACHBIX OCTaTKax B Vu W/uiau VL, HAIpUMEp IJIsl YTy qLIeHHs
cBOMCTB aHTUTEeNa. Kak mpaBmiio, Takue MOAU(HUKAINH B KAPKACHOM Y4aCTKE OCYIIECTBIISIOT

AJisE CHUKEHUS UMMYHOTCHHOCTU aHTHUTECIA. Haan/IMep, OJUH MOAXOMA 3aKIHYacTCA B TOM,
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9T00BI "MyTHPOBATh OOPATHO" OIMH MIJIM HECKOJIBKO KAPKACHBIX OCTATKOB B COOTBETCTBYIOLIHE
OCTaTKH MOCJIEA0BATENbHOCTH 3apObIIIEBON JUHUHN. bollee KOHKPETHO, aHTUTENIO, KOTOPOe
OBLIO MOBEPTHYTO COMATUYIECKON MyTALIUHU, MOKET CONIEPKaTh KAPKACHBIE OCTATKH, KOTOPbIE
OTJIMYAIOTCS OT IOCJEAO0BATEIbHOCTH 3aPOABILIEBON JUHUM, U3 KOTOPOH MOJy4eHO AaHHOE
AHTUTEJIO. Takme ocratku MOryT OBITh HAEHTU(UIMPOBAHBI CPABHEHHEM KapKACHBIX
MOCJIEI0BATENBHOCTEN aHTUTENA C MOCIIE0BATENILHOCTSIMU 3aPOABILIEBON JIMHUM, U3 KOTOPOH
MOJIyY€HO JAHHOE aHTUTEJIO.

Jpyroii TUI KapKacHOW MOAN(UKALNY BKIIOYAET MYTALHIO OJJHOTO HJIK HECKOJIBKUX OCTATKOB
B KAPKACHOM y4acTKe WM Jaxe B OfHOM uiu Heckoiapkux CDR yuactkax nms ynanenust T-
KJIETOYHBIX 3IUTOINOB, YTOOBI TEM CaMbIM IOHHU3UTh MOTEHIMAJIBHYI0 HMMYHOT'€HHOCTb
antutena. JlaHHBINM MOAXO/ Takke 0003HAYAIOT KaK "neMMMyHH3alus", U OH OoJjiee moapoOHO
omnucaH B nateHTHol nmyonukarmu CIITA 20030153043,

B kauecTBe MOMONHEHUS WM aJbTEPHATHBBI MOTU(HUKALUSAM, MPOU3BOAUMBIM B KapKACHBIX
win CDR yuacTkax, aHTHTeNa MO HM300PETEHHIO MOTYT OBITH CKOHCTPYHUPOBAHBI TAKUM
00pa3oM, YTO OHM BKJIFOHAOT Moaudukauuu B Fc yuactke, 0ObIMHO JJIsI H3MEHEHUS] OTHOTO
WJIN HECKOJBbKHMX (DYHKLMOHAJIBHBIX CBOHCTB AHTUTENA, TAKUX KaK IEPHOJI IOJNYXU3HU B
CBIBOPOTKE, (hHMKCaLMsi KOMILUIEMEHTa, CBsi3bIBaHUE FC peLenTopa w/MiM aHTUr€H-3aBUCHMAs
KJIETOYHAs! [IUTOTOKCUYHOCTb. boJsiee TOro, aHTUTENO0 MO U300PETEHHIO MOXKET OBbITh TaKkKe
XUMHYECKH MOIU(PULHUPOBAHO (HATPUMED, K aHTHTEIY MOTYT OBITh MPUCOCIUHEHbI OHA HJIH
HECKOJIbKO XMMHYECKHX TPYII) WIH MOXKET ObITh MOTU(UIMPOBAHO IJiI U3MEHEHUS €ro
TJIMKO3MJIMPOBAHMS, OISITh JUISi W3MEHEHHsT OJHOTO WJIM HECKOJNBKUX (PYHKIMOHAIBHBIX
CBOWMCTB TAHHOTO aHTHUTe . Kakablid M3 JaHHBIX BAPUAHTOB OMUCaH Oojiee MOaPOOHO HIIKE.
Hywmepauus ocratkos B Fc ydactke coorBeTcTBYeT HyMmepauuu o EU-unnekcy Kabat.

B mpenmnouTHUTeNnsHOM BapuaHTE OCYINECTBJICHUS aHTHTENO MPEACTaBIIeT COOOH aHTHTENO
nzotuna IgG4, Bkimouarolee MyTalMIO C 3aMELIeHHEeM CEepHuHAa Ha IPOJHUH B IOJIOXKEHUH,
cooTBeTCTByIOImEeM mnosokeHuro 228 (S228P; EU wuHaekc) B INapHUPHOM YYacTKe
KOHCTaHTHOI'O y4acTKa TsDKeJNoH Lenu. beiio oTMeueHo, 4TO AaHHAsi MyTallMM yCTpPaHSET
reTEPOreHHOCTh TUCYIb(HUIHBIX MOCTHKOB MEXIY TSKEIBIMH LIETISIMU B IIAPHUPHOM Y4aCTKe
(Angal et al. sviute; monoxenue 241 Ha ocHOBe cuctembl HyMeparuu Kabat).

B onHOoM BapmanTe ocymecTBieHusi mapHupHbeld ydactok CH1 momuduumpoBaH Takum
00pa3oM, YTO KOJIMYECTBO OCTATKOB LHCTEHHA B IMAPHUPHOM YYaCTKE U3MEHEHO, HarpUMep
YBEJIMYEHO WM yMeHbIneHO. JlaHHbIM monxon Takxke ommcaH B mateHte CILIA 5677425.

KonuuecTtBo ocTaTkoB LucTenHa B mapHUpHOM yuactke CHI1 u3MmeHstoT, Hampumep, Ans
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oOserueHust COOPKM JIETKMX W TSDKEJBIX LENedl WM I YBEJUYEHUs WIM YMEHbLICHHUS
CTa0MIIBHOCTH aHTUTENA.

B npyrom BapuaHTe OCylIeCTBJIE€HUs MyTalysl B Fc IapHUPHOM ydacTKe aHTUTeJa IOHUXKAET
Ononornyecknii Mepuon MONYXKM3HH aHTuUTena.  bojiee KOHKPETHO, OfHY MIIM HECKOJIBKO
MyTaluli aMMHOKUCIOT BBOAAT B yuacTok koHTakta CH2-CH3 nomena Fc-mapHupHOro
¢parmenTa TakuMm o0Opa3zoM, 4TOOBI OCHAONANOCH CBsi3biBaHME aHTHTena ¢ Staphylococcyl
oemkoM A (SpA) 1o CpaBHEHHIO CO CBS3BIBAHMEM HATUBHOTO Fc-mapHHpHOro nmomeHa SpA.
Jaunnblil noaxon Takke onucad B natente CIIA 6165745.

B npyrom BapmaHTe OCYLIECTBIEHHsS AHTHTEIO MOAU(DHUMPYIOT [JIs1 TOBBILIEHUS €ro
OHMONOrnYecKoro nepuosa MoayXu3Hu. Bo3aMoskHBI pasnuyHble nmoaxonsl. Hampumep, MoryT
OBITh BBEIEHBI ONHA WM HECKOJBKO cieayromux myrtamuid: T252L, T254S, T256F, kax
ornucano B marente CIIA 6277375. AnbTepHaTHBHO, AJSI YBEJTHMUYEHHs OHOJIOTHYECKOTrO
nepuoaa MONYXKU3HU aHTHTEN0 MOokeT Obith m3meHeHO B CHI1 mmm CH2 yvactke Takum
00pa3oM, YTO OHO COAEPKUT SMUTOM CBSA3bIBAHUS PELENTOPa PeyTHIIN3AuU, 00pa30BaHHOTO
u3 nByx nerenb CH2 nomena Fc yuactka IgG, kak ommcano B marenrax CIIIA 5869046 u
6121022.

B nmpyrux BapuanTax ocyiecTBieHHs FC y4acTOK M3MEHSIOT, 3aMeHsisl, IO MEHbLIEH Mepe,
OIUH aMHHOKHCIIOTHBI OCTaTOK Ha JPYroll aMHUHOKHUCJIOTHBIM OCTATOK IJIi H3MEHEHUs
s¢dexTopHoii pynkumu(ii) anturena.  Hanpumep, ogHa WM HECKOJBKO AMHUHOKHCIOT,
BbIOpAHHBIX U3 AMUHOKHUCIIOTHBIX OCTaTKoB 234, 235, 236, 237, 297, 318, 320 u 322 , MoryT
OBITh 3aMEHEHbI TPYTMM aMHHOKHUCJIOTHBIM OCTATKOM TaKUM OOpa3oM, YTO aHTHTEJO UMEET
U3MEeHeHHYI0 apPUHHOCTP B OTHOWEHHH 3(P(EKTOPHOrO0 JUTraHAa, HO COXPaHSET
AHTHTeHCBS3BIBAIOIIYIO CIOCOOHOCTh MCXOMHOTO aHTuTeNa.  D(PQPEKTOPHBIM JIMTAHIOM, B
OTHOILIEHHH KOTOPOro ap(pUHHOCTh M3MEHSIETCs, MOXKET MPEACTaBIATh cOO0H, Hanpumep, Fc
peuentop mwiu Cl-KOMIIOHEHT KOMIUIeMeHTa. JlaHHBIM MOAXOJ Takke OMHCAaH B MaTEHTax
CIIIA 5624821 u 5648260.

B apyrom mpumepe onHa WM HECKOJIbKO aMHUHOKHCIIOT, BBIOPAHHBIX M3 aMHUHOKHCIIOTHBIX
octaTtkoB 329, 331 u 322, MoryT OBITh 3aMEHEHBI IPYTHM aMUHOKHCIOTHBIM OCTATKOM TaKUM
o0pa3oMm, YTO AHTHUTENO HMeEeT M3MeHEeHHOoe cBsisbiBaHMe Clq W/WIM yMEHBIIEHHYIO WU
YCTPAHEHHYI0 KOMILIEMEHT3aBHCUMYK HMUTOTOKCHYHOCTh (CDC).  JlaHHBIA MOAXON TakkKe
onucad B natente CIIIA 6194551.

B npyroM npumepe H3MEHSIOT OAWH WM HECKOJbKO AMHHOKHCIIOTHBIX OCTaTKOB B

MOJIOXKEHUSAX aMUHOKHCIOT 231 u 239, Takum 00pa3oM H3MeHsisl CIIOCOOHOCTh AHTHUTENA



31

¢ukcupoBarb komruieMeHT.  JlaHHbI moxxox Takke omucaH B nyommkaumu PCT WO
94/29351.

B npyrom mpumepe Fc ygacTok MOOUpUIMPYIOT Ui MOBBIIEHUS CIOCOOHOCTH aHTUTENA
OTIOCPENIOBaTh AHTHUTENO-3aBHCUMYIO KJIETOUHYI0 LuToToOKCHYHOCTh (ADCC) w/mmm nnsa
noBblmeHnst ahpGUHHOCTH aHTUTENA 10 OTHOLIeHUIO K Fcy penenrropy mytem Moaudukauu
OHOM WJIM HECKOJIbKMX aMUHOKHUCIIOT B CIEAYIOLIUX NMONOKeHusX: 238, 239, 248, 249, 252,
254, 255, 256, 258, 265, 267, 268, 269, 270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292,
293, 294, 295, 296, 298, 301, 303, 305, 307, 309, 312, 315, 320, 322, 324, 326, 327, 329, 330,
331, 333, 334, 335, 337, 338, 340, 360, 373, 376, 378, 382, 388, 389, 398, 414, 416, 419, 430,
434, 435, 437, 438 wnmu 439. Jlansblii nonxon Takke omucaH B nyonmkaruun PCT WO
00/42072. bonee Toro, caiitsl cBsa3biBaHusA Ha IgG1 uenoseka mia FeyR1, FeyRIL FeyRIII u
FcRn Obutn kapTUpOBaHBL, IPH 3TOM OBUIH OMHCAHBI BAPHAHTHI C YIIyUIIEHHBIM CBS3bIBAHUEM
(cm. Shields et al. (2001) J. Biol. Chem. 276:6591-6604). bBbu10 nNoka3aHo, 4TO ONpeeIeHHbIe
MyTaluu B noyioxkeHusix 256, 290, 298, 333, 334 u 339 yayumaror cBsa3biBanue ¢ FeyRIIL
Kpome Toro, OpUI10 MOKa3aHO, YTO CIEAYIOIINE COUYETAHHBIE MyTallUU YJIy4YLIAIOT CBSI3bIBAHHE
FeyRIIL: T256A/S298A, S298A/E333A, S298A/K224A n S298A/E333A/K334A.

B  npyrom BapuaHTe  OCYIIECTBICHHS  ITUKO3UIMPOBAHUE  AHTUTENA  SIBJIAETCSA
MoaudumpoBaHHbIM. Hampumep, MOKET OBITh MOJYYEHO arTUKO3MINPOBAHHOE AHTHUTEJIO (TO
€CTb aHTHUTENO Oe3 MIMKO3WIMPOBaHUs). [ TMKO3UIMPOBAHNE MOXKET OBITh H3MEHEHO C LIENbIO,
Harpumep, yBeanueHus ah()UHHOCTH aHTHTENA K aHTUTeHY. Takue Moau(UKaLUHU yriIeBOIOB
MOTYT OBITh OCYIIECTBJICHBI, HAIPUMED, MyTEM HU3MEHEHHUS] OJHOTO WJIM HECKOJBKUX CAHTOB
[JIMKO3UJIUPOBAHUSL B IOCIENOBAaTENIbHOCTH aHTUTENA. Hampumep, wmoryt ObITb
OCYIIECTBJIEHbl OAHO WJIM HECKOJbKO aMHHOKHMCIOTHBIX 3aMELIEHHI, KOTOpble NMPUBOIAT K
YCTPAHEHUIO OJHOTO WJIM HECKOJNBKHX CalTOB INIMKO3WJIMPOBAHMSI KapKaCHOTO Y4acTKa
BapuabeNbHOrO y4acTkKa, Ojarofapsi 4eMy yCTPaHsIeTCsl MIMKO3UJIMPOBAHUE B JAHHOM caiite.
JlaHHOE AariTMKO3MJIMPOAHHWE MOKET YyBeNU4uBaTh a(OUHHOCTH AHTHTENA B OTHOIICHUH
anturena. Cwam., nanpumep, natentol CIIIA 5714350 u 6350861.

JIOTIOTHUTENBHO WIIH AbTEPHATUBHO, AHTHTEIO MOXKET OBITh IMOJIYYEHO TaKuM 00pasom,
YTOOBI OHO UMEJIO U3MEHEHHBIN THIT TIIMKO3UJIMPOBAHUS, HAIPUMep TUNOQYKO3HINPOBAHHOE
AHTHUTENO, COJEp’Kallee CHIDKEHHOE KOJHYECTBO OCTaTKOB (DYKO3BL, WJIM AHTUTEINO,
cozieprKallee MOBBILIEHHOE KOJMHMUecTBO AByXxaHTeHHBbIX GlcNac crpyktyp. Bbuto mokasaHo,
YTO TakWe M3MEHEHHbIE MaTTepPHbl MIMKO3WIHpoBaHus mnoBeimalT ADCC-criocobHOCTB
anturen. JlaHHBIE MOIM(UKALNHU YTIEBOAOB MOTYT OBITh BBINIOJHEHBI, HANIPUMEDP, IyTEM

OKCIIPECCUU AHTHUTEJIA B KJICTKE- XO34MHE C U3MEHCHHBIM MEXAHU3MOM TIUKO3UJTUPOBAHMA.
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KneTkn ¢ n13MEHEHHBIM MEXaHH3MOM TJIMKO3MIINPOBAHNS OBLIH OMMCAHBI B YPOBHE TEXHUKH U
MOTYT NMPUMEHSTBCS B Ka4eCTBE KJIETOK-XO35€B ISl 3KCIPECCHU B HUX PEKOMOMHAHTHBIX
aHTHUTEN TO HM300PETEeHHI0, YTOOBI TaKUM OOpa3oM MOJYYUTb AHTUTENO C H3MEHEHHBIM
rMKosuiIuposanneM. Hanpumep, B muHusAX kyietok Ms704, Ms705 u Ms709 orcyTcTByeT reH
¢dykozuntpanchepaser, FUT8 (o (1,6)-pykosuntpancdepasa), Tak UYTO B aHTHUTENAX,
skcripeccupyeMbix B Ms704, Ms705 u Ms709 kineTOYHBIX JUHHSIX, OTCYTCTBYeT (yKo3a B
yIJIeBOAax. FUT8”" «kJjerouHble JMHHH Ms704, Ms705 u Ms709 Obut cO3HaHBI
tapretupoBanHbM paspyimerneMm reaa FUT8 B CHO/DG44 kneTkax ¢ mpUMEHEHHEM JIBYX
3aMernarmux BekTopoB (cM. myonukauio nateHra CIIIA 20040110704 u Yamane-Ohnuki ef
al. (2004) Biotechnol Bioeng 87:614-22). B xauecrBe npyroro mpumepa, B EP 1176195
orucaHa KJIeTOUHast TMHUS ¢ YHKIMOHAIBHO pa3pyieHHbIM reHoM FUTS, xotopslit konupyer
bykozuntpaHcdeppasy, Tak UTO Y aHTUTEN, SKCIPECCHPYEMbIX B TAKOH KJIETOYHOH JIMHUH,
HaOmonaercs: TUNO(QYKO3WIMPOBAHUE 3a CUET CHIDKEHHUSI WM YCTPaHEHUs (epMeHTa,
UMeroLero oTHomeHue Kk o-1,6-cesizu. B EP 1176195 Takke onucaHbl KJIETOUYHbIE JIMHUH,
KOTOpble UMEIOT HU3KYK (EepMEHTATUBHYK) AKTHBHOCTD B OTHOIIEHHM HPUCOEIUHEHUS
(byko3pl k N-aneTHIrIIOKO3aMUHY, KOTOPBIH CBsA3bIBaeTcst ¢ Fc yuacTkoM aHTUTENna MM He
uMmeeT (PepPMEHTATHBHON aKTMBHOCTHU, HANPUMEpP KJIETOYHAS JIMHHSI MHUEJIOMbI Kpbichl YB2/0
(ATCC CRL 1662). B nybmukanuu PCT WO 03/035835 onucan BapHaHT KJIETOYHOH JTUHUU
CHO, Lecl3 xnerku, ¢ yMEHBLUIEHHOH CIOCOOHOCTBIO TPUCOEAHMHATH (YKO3y K
Asn(297)-cBsi3aHHBIM YTJIEBOAAM, YTO TaKXKe MPUBOAUT K THIMO(PYKO3UIHMPOBAHUIO AHTHUTEI,
SKCIIPECCUPYEMBIX B JaHHOM KieTke-xo3suHe (cM. Takxke Shields ef al. (2002) J. Biol. Chem.
277:26733-26740). AntuTena ¢ MOTUGULIHPOBAHHBIM POQPHIEM TITUKO3HIUPOBAHHIS MOTYT
ObITh TONy4eHbl B siLax Kyp, kak omucano B PCT nyOmukaumu WO 06/089231.
AJNBTEpPHATUBHO, AaHTUTENA C MOAU(PUIIMPOBAHHBIM NMPOGHUIIEM TITHKO3WIIHPOBAHUS MOTYT OBITh
NOJIy4eHbl B KJIETKAX pacTeHWil, Takux Kak Lemna. CnocoObl MOJyYEHHUS AHTUTEN B
pacturenbHOU cucreMe omnucanbsl B 3asiBke CIIIA, cooTBeTcTByOLIEH HOMEpY Jela B KHUTE
3ammceii moBepenHoro Alston & Bird LLP 040989/314911, nmomanno#i 11 aBrycra 2006. B
nyonmukanuu PCT WO 99/54342 omnucaHbl KJI€TOYHBIE JIMHWUH, CKOHCTPYMPOBAHHBIE IS
SKCIIPECCUH TIMKOMPOTENH-MOANDULIMPYIOMUX ruKo3miTpancdepas (Hanpumep, P(1,4)-N-
anernirmoko3amunmnTpancdepassl  III (GnTII)) Ttakum oOpa3om, dYTO aHTUTENA,
SKCIPECCUPYEMblE B TaKUX CKOHCTPYHUPOBAHHBIX KJIETOUHBIX JIMHUSX, IPOSBISIOT
YBEJIIMYEHHOE pa3zieneHue Ha aBe nosoBHHbI GlcNac CTpyKTyp, YTO MPUBOIUT K YBEITUISHHOM
ADCC axtuHOCcTH aHTUTen (cM. Takke Umana ef al. (1999) Nat. Biotech. 17:176-180).

AJNBTEPHATUBHO, OCTATKU (PYKO3bI AHTUTENA MOTYT OBbITh OTIIEIIJIEHbI C TOMOIIBIO (pepMEHTa
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¢byko3unaspl, Hampumep ¢ykosumaza o-L-¢pyko3mpaza ynanser (Qyko3WIbHbIE OCTATKH H3
anruren (Tarentino ef al. (1975) Biochem. 14:5516-23).

Hpyras moauukanus aHTUTEN MO0 H300PETEHUIO MPEINCTaBIsieT COOOH M3THINPOBAHUE.
AHTHTEJIO MOXET OBITh M3THIIMPOBAHO, HATIPUMED, JUISI HOBBIMIEHHUS] OMOJIOrHYECKOTrO IEPHOAa
MOJIy>KM3HH aHTUTeNa (HalpuMep, B CIBOPOTKE). JlJIsl M3rMIMpOBaHUs aHTUTENA AHTHTEIIO UITH
ero (pparMeHT, Kak MpaBuJIo, MOBEPrar0T peakuu ¢ nonusTuieHriaukoieM (I1300), Takum kak
PEaKIMOHHOCTIOCOOHBIN CIIOXHBINA 3(up unu anpaerunHoe npoussogHoe 1917, B ycnoBwmsx,
IPU KOTOPBIX OJIHA MM HecKosbKo 11" rpynn npucoeanHs0TCsS K aHTUTENY WIH (pparMeHTy
aHTHUTENA. IIpennoyTUTeNpbHO MITMIMPOBAHUE OCYLIECTBISIOT IOCPEICTBOM PEaKLUU
AIMIINPOBAHMSA WIIM PEAKLIUU aJIKWIMPOBAHUS C PEaKIIMOHHOCTIOCOOHOM Monekyoit [191 (nmm
C aHAJIOTMYHBIM PEAKIIMOHHOCIIOCOOHBIM BOAOPACTBOPUMBIM MOJIMMEPOM). B coorBercTBHM €
HICIIOJIb3yE€MBIM 3/1€Ch 3HAUEHHEM TEPMUH "TIOJIMATHIIEHTJIMKOJIb" OXBAThIBAET JIFOOYI0 U3 hopm
II3I', koTOpBIE NMPUMEHSUIUCH ISl JepUBATHU3ALMU JApyrux OenkoB, Takyro kak MoHO(CI-
C10)ankokcu- MM apUIOKCHUITONMATHIICHIJIMKONb MM MAJIEUMHJ TMOJMITUICHIJIMKOIA. B
HEKOTOPBIX BApHAHTAX OCYLIECTBJICHUS IITUIMPYEMOE AaHTHTENIO MPENCTaBiseT CcoOoil
arIUKO3MINPOBAaHHOE aHTUTENO.  CrocoObl MATHIMPOBAHUS OEIKOB M3BECTHBI M3 YPOBHS
TEXHUKH M MOTYT IIPUMEHSATBCS K aHTHTeNaM 110 u3odpereno. Cam., nanpumep, EP 0154316

u EP 0401384.

dusnyeckue CBONCTBA AHTUTE

AHTHTENA 1O M300PETEHNUI0 MOTYT OBITh OXapaKTEPU30BAHBI UX PA3JUYHBIMU (HU3HYECKUMHU
CBOWCTBAMH JJIsl AETEKTUPOBAHMS W/HIJIH PA3JIMUYEHUS HX KJIACCOB.

Hanpumep, aHTHTENa MOTYT COAEPXKATh OAMH HJIM HECKOJBKO CAWTOB TJIMKO3HJIHMPOBAHUS B
BapHradeIbHOM YYaCTKe TSDKEJION WITH JIETKOU ey, JlaHHbIe CAlThI MIUKO3WIIUPOBAHUS MOTYT
o0ecreynBaTh TMOBBIIIEHHYI0O HMMYHOT€HHOCTb AaHTHTENAa WM u3MeHeHue pK aHTHTENa
BCJIEACTBUE M3MEHEHUs cBsizbiBaHMs aHTureHa (Marshall er al (1972) Annu Rev Biochem
41:673-702; Gala and Morrison (2004) J Immunol 172:5489-94; Wallick et al (1988) J Exp Med
168:1099-109; Spiro (2002) Glycobiology 12:43R-56R; Parekh et al (1985) Nature 316:452-7;
Mimura et al. (2000) Mol Immunol 37:697-706). bpu10 MOKa3aHO, YTO TIMKO3UIMPOBAHUE
NPOMCXOIUT B MOTHUBAX, conepskamux N-X-S/T nociaenoBarenbHOCTh. B HEKOTOPBIX Ciiydasix
NPEANOYTUTENIbHO MMeTh aHTU-LAG-3 aHTuTEeNno 0e3 TIIMKO3WIMPOBAHHS BapHaOENbHOTO
y4acTKa. ITO MOXKET OBITh JOCTUTHYTO JIUOO MyTeM OTOOpa aHTHTEN, KOTOPhIE HE CONEpKaT
MOTHUB TJIMKO3WJINPOBAHMS B BAPHAOENbHOM y4YacTKe, JTUOO MyTeM OCYINECTBJICHUS MyTalui

OCTATKOB B YHAaCTKE INIUKO3UJINPOBAHUSA.
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B mpennoutuTenbHOM BapuUaHTE OCYLIECTBICHMM aHTHUTENA HE COAep KaT CaliTOB M30MEPHUH
acraparvsa. JeamunupoBaHue acmaparuHa MoskeT Bo3HHKaTh B N-G wmu D-G
NOCJIEIOBATENbHOCTAX M MPUBOANUTH K OOPA30BAaHMIO OCTATKa M30aCMAaparviHOBOW KHUCIIOTBHI,
KOTOPBII BBI3bIBAET OOpa3OBaHME TMETVIM NOJHUIENTHIAHOW LEeNd WIM CHIWKEHHE ee
crabunbHOCTH (3¢ (deKT n3acmaparnHOBOI KHCIIOTHI).

Kaxxnoe anTHTeNno o0nagaer yHUKAJIbHOW M303JIEKTpHUYECKOr Toukol (pl), koTopas oObIMHO
nexut B auanazone pH or 6 10 9,5. pl anturena IgG1 oObruHO nexur B iuanasone pH 7-9,5, a
pl anTurena IgG4 obbruno Nexut B quanaszone pH 6-8. CymecTByeT npeamnoyiokeHue, 4To
aHTutena, pl KOTOpBIX HAXOAMUTCS 3a MpeAeNaMy HOPMAJbHOIO JMAaIa3oHa, MOTYT o0ianaTh
HEKOTOpPBbIM HapylleHueM (oNauHra U HeCTaOWJIBHOCTBIO NPU i1 Vivo ycinoBusix. Takum
o0pa3om, MpenrnoYTUTENbHO NonydaTh aHTU-LAG-3 aHTHUTENa, 3HaUeHue pl KOTOPBIX JIEXKUT B
HOPMAJIbHOM JHana3oHe. OTO MOXET OBITh JOCTUTHYTO JHOO myTeM otOopa aHTtuTena ¢ pl B
HOPMAaJIbHOM JTAIa3oHe, JHOO IMyTeM OCYIIECTBICHUS My Tallli 3apsHKEHHbBIX TOBEPXHOCTHBIX

OCTaTKOB.

MoJieKyibl HYKJIEUHOBBIX KHUCJIOT, KOJAMPVIOIINE aHTUTEIa N300 PETEHHUSI

B npyrom acnekrte nzoOpereHHe OTHOCUTCS K MOJIEKYJIaM HYKJIEMHOBBIX KHCJIOT, KOTOPBIE
KOAUPYIOT BapuabeNibHble y4YaCTKU TsikeNoW w/wiu jerkod nermu, win CDR, aHTuTen mno
u3o0perennto. HykJeMHOBBIE KHCJIOTBI MOTYT NPUCYTCTBOBATH B LIEJBHBIX KJIETKAX, B
KJIETOYHOM JIM3aTe€ WM B YAaCTHMYHO OYMIICHHOW WJIM TPAKTHYECKH YHCTOH Qopme.
HykneunoBast kuciora siBIsieTCss "BbIIENIEHHONW" WM "MO CYLIECTBY YHCTOW", €ClTU OHa
OYMINEHA OT APYTHX KJETOYHBIX KOMIIOHEHTOB MJIM APYTUX MPUMECEH, HAPUMEP OT APYTHX
KJIETOYHBbIX HYKJIEWHOBBIX KHCJIOT WM OEJKOB, CTAaHAAPTHBIMH CIOCOOAMH, BKJIFOUAs
obpadotky menousto/JICH, nentpudyruposanue B rpaguerte miotHoctr CsCl, KOJOHOYHYIO
xpomaTtorpaduro, 37aeKTpodope3 Ha arapo3HOM Telie U JPYTrHe CrocoObl, XOPOIIO H3BECTHBIE
u3 ypoBHs TexHUKH. Cm., Ausubel, ef al., ed. (1987) Current Protocols in Molecular Biology,
Greene Publishing and Wiley Interscience, New York.  HyknemHoBast kuciora 1o
n300pEeTEHNI0 MOXKET TpeacTaBisATh cobol, Hanpumep, JJHK win PHK, u moxer conepxartb
WIA HE COAEpXKaTb WHTPOHHBIC TOCIEAOBATENIbHOCTH. B NpeArnouTUTeNsHOM BapUaHTe
OCYIIECTBJICHUS] HYKJIEHHOBAs KUCJIOTA MPeACTaBisieT coboi moneky iy kJIHK.

HyknenHoBBIE KHCIOTBI TO HM300PETEHHUI0 MOTYT OBITh MOJNYYEHBI C TPUMEHEHHUEM
CTaHIAPTHBIX CIIOCOOOB MOJIEKYJIIPHON Onojornu. B ciydae aHTHTEN, SKCIIPECCHPOBAHHBIX
B rubpunomax (Hampumep, THOpUAOMAax, MOJYYEHHBIX OT TPAHCTEHHBIX MBIIIEH, NMEROLINX

reHbl HMMMYHOTJIOOyJIMHA 4YeJoBeKa, Kkak Oojee moapoOHOo omucaHo Hmwke), KJIHK,
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KOZIUPYIOIIHE JIETKYIO U TSDKENYIO LIEMU aHTUTENA, IOJTYYEHHOTO C IPUMEHEHHEM THOPHIOMBI,
MoryT ObITh monydeHbl OObrdHBIMU crmocoOamu  [IP-ammmudpukammu  win  xJJHK
KJIOHUPOBaHUA. B ciydae aHTHTEN, MONyYeHHBIX U3 ONOINOTEKN T€HOB HMMYHOTJIOOYJIMHOB
(HarpuMep, ¢ MPUMEHEHHEM CIocO0OB (haroBOro MUCIUIEs), KOAMPYIOLIAasl TaKUe aHTHTENa
HYKJIEMHOBAs KUCJIOTA MOXET OBITh MOJTyueHa U3 OMOIHMOTEKH IeHOB.

[IpennoururenbHble HYKJIEHMHOBBIE KHCJIOTBI IO H300PETEHHIO BKJOYAIOT HYKJIEHHOBBIE
KHCJIOTBI, KOTOPBbIE KOAUPYIOT VH M VL NOCIEAOBATENBHOCTH MOHOKJIOHAJIBHOIO aHTUTENA
LAG3.5 (SEQ ID NO: 12 u 14, coorBerctenHo) mnu CDR. Tlocne nmonyueHusi ¢pparmMeHTOB
JHK, xomupyrommx Vi u VL cermeHTsl , naHHble ¢parmentel JJHK moryt ObiTh nanee
oOpaboraHb! cTaHAapTHEIMU criocobamu pekomOuHaHTHBIX JIHK, HanpumMep st npespatieHus
IeHOB BapualeNbHOTO ydacTKa B IOJHOPa3MEpHblE TI'eHbl LeNU aHTUTena, B reHbl Fab
¢dparmenta unn B red scFv. Ilpu nanabx Manunyssinusax ¢parment JJHK, koxupyrommii Vo
win Vi, QYHKIMOHAJIBHO CBS3BIBAIOT ¢ ApyruMm (parmentom JIHK, xomupyromum apyroit
0enok, Takol KaK KOHCTaHTHBIH YUaCTOK aHTHTeJa WM THOKui tuHKep. TepmuH "onepatuBHO
CBsI3aH", UCIIOJIb3yEeMBbIH B JAHHOM KOHTEKCTE, IpeHa3HaueH i1 0003HAUeHHs TOTO, YTO J1BA
¢parmenta JIHK cBsi3aHBl Tak, YTO aMHHOKHCIIOTHBIE ITOCIEIOBATEIBHOCTH, KOIUPYEMbIe
aBymst pparmentamu JIHK, octaroTcss B pamMke CUNTBIBAHMS.

Boipenennas JIHK, koqupyromast Vu-y4acToOK, MOXKeT OBbITh MpeBpalleHa B MOJTHOPA3MEPHbBIH
reH TsDKeNoW 1enu (DyHKUIMOHANBHBIM CBsi3biBaHUMEM Vu-komupyromei JIHK ¢ apyroit
mosekyior JIHK, kogupyromeit koHcTanTHble yuacTku Tspkenoit nenu (CH1, CH2 u CH3).
ITocnenoBaTenpbHOCTU I'€HOB KOHCTAHTHBIX YYACTKOB TSDKEJION LIETIH YeNlOBeKa M3BECTHBI U3
ypoHsi TexHuku (cMm., Kabat ef al. (1991), ewviute), a pparments [IHK, BriIIOUArONINe Takue
YYaCTKH, MOTYT OBITh TMOJyYeHbl ¢ TOMOIbK craHgapTHoi [IP-ammmdukanmu.
KOHCTaHTHBIA y4acTOK TSDKEJIOH LIEMU MOXKET NMPEACTaBJIsATh COOOW KOHCTAHTHBIN YYaCTOK
IgGl, IgG2, IgG3, IgG4, IgA, IgE, IgM wmmu IgD, HO Hambonee mNpPEANOYTUTENBHO
npezncrasisier coboii koHcTanTHBIA yuacTok IgGl wimm IgG4. [Ina rena Fab ¢parmenra
Tsorenol nenu Va-koaupyrotnast JIHK MoskeT ObITh OnepaTUBHO CBsI3aHA C APYTOM MOJIEKYJION
JIHK, xonupyroieii Tonpko KOHCTaHTHBIN yuacTok CHI1 Tskenol nenw.

Beinenennas JIHK, xonupyromast VL y4acTOK, MOKET ObITh MPEBPALICHA B TIOJTHOPA3MEPHBIH
reH JIeTKOH 1en (a TakKe reH Jierkoil nenu Fab) myTem ¢yHKIIMOHAIBHOTO CBA3BIBAHUS VL-
kopupyrowent /IHK ¢ apyroi monekynoit /IHK, koaupyromnieii KOHCTaHTHBIN y4acTOK JIETKOH
nenu CL. TlocienoBaTenbHOCTH IN€HOB KOHCTAHTHBIX YYacTKOB JIEFKOH LieTHM 4YeloBeKa
W3BECTHBI M3 YPOBHs TeXHUKU (cM., Hanmpumep, Kabat ef al., ewiute) , a ¢pparmenter JJHK,

BKJIKOYAarOIiue TaKue Y4acCTKH, MOTyT OBITH MOJIYy4YCHbI nyTeM CTaHI[apTHOfI
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[MIP-ammmudukammu. B mpeanodYTuTenbHBIX BapHAHTaX OCYIIECTBJIEHHS] KOHCTAHTHBIH
YYaCTOK JIETKOH LIENH MOXKET MPENCTaBIATh COOOH KOHCTAHTHBIM yYaCTOK KaIla Uit JsiMOza.
Hns co3manms rerna scFv Vu- um Vi-xommpyroommue ¢parmentsl JIHK ¢yHkmmonaspHO
CBSI3bIBAIOT C IPYTHM (PparMeHTOM, KOAUPYIOIIUM THOKHH JTUHKEP, HAIPUMepP, KOAUPYIOLIHM
aMUHOKHUCJIOTHYIO mocnenoBarenbHOCcTh (Glys -Ser); (SEQ ID NO: 28), tak uro Vu u VL
MOCJIEIOBATEIbHOCTH MOTYT OBITh SKCIIPECCUPOBAHBI B BUJIE HETIPEPHIBHOT'O OTHOLIENIOYEUHOTO
Oenka ¢ Vu 1 VL yd4acTkaMul , COEJUHEHHBIMH T'HOKUM JIMHKEpOoM (cM., Hanpumep, Bird ef al.
(1988) Science 242:423-426; Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883;
McCafferty et al., (1990) Nature 348:552-554).

IlonyueHne MOHOKJIOHAJIbHBIX aHTUTEN IO I/1306De’TeHI/II'O

MoHokJioHaNBHBIE aHTUTENa (MADb) Mo HacTosAmeMy H300PETEHHI0O MOTYT OBITH MOJYUYEHBI C
NPUMEHEHHEM XOpOLIO H3BECTHOTO crioco0a Ha OCHOBE TMOPUAN3ALMYA COMATHYECKUX KIJIETOK
(rubpunom) no Kohler and Milstein (1975) Nature 256: 495. JIpyrue BapuaHThI MONYYEHUS
MOHOKJIOHQJIBHBIX aHTHTEN BKJIIOYAIOT CIIOCOObI Ha OCHOBE BHUPYCHOH MM OHKOT€HHOH
Tpancopmarmu B-mumdponutos u daroseiii qucriel.  XuMepHble WM 'YMaHU3HPOBAHHBIE
AHTUTENIA TAK)Ke XOPOIIO M3BECTHBI M3 ypOBHS TexHuKH. Cwm., Hampumep, nateHts CIIA
4816567, 5225539, 5530101; 5585089; 5693762 u 6180370, conepkaHre KOTOPBIX MOJTHOCTHIO
MIPUBENIEHO 3/1€Ch TSI CCUIKH.

B nmpennoutuTensHOM BapHaHTE OCYLIECTBICHHs aHTUTENA MO M300PETEHUIO MPENCTABIISIOT
co0OH MOHOKJIOHAJIbHBIE AHTUTEJNIA YeIOBeKa. 1akue MOHOKJIOHAJbHbIC aHTHTENA YEJIOBEKa,
HampaBieHHble npoTuB LAG-3 4yenoBeka, MOryT OBITb TOJYYE€HbI C MNPHUMEHEHHEM
TPAHCTEHHBIX WJHM TPAHCXPOMOCOMHBIX MBbIIIEH, HUMEIOIIUX YaCTH HMMYHHOH CHCTEMBI
YeJI0OBeKa BMECTO CHUCTEMbl MbIIIH. J[aHHBIE TPAHCTCHHBIC MM TPAHCXPOMOCOMHBIE MBILIH
BKJIFOYAIOT MblIlel, o0o3Havyaembix 31ecb kak HuMADb Mouse® u KM Mouse®,
COOTBETCTBEHHO, U COBMECTHO 0003HAYAIOTCS 371eCh KakK "MbI ¢ Ig yenoseka".

HuMAb Mouse® (Medarex®, Inc.) comepuT MHHIIOKYCHI T€HA UMMYHOTTIOOY THHA Ye/I0BEKa,
KOTOpBIE KOJUPYIOT MepeapaHKUPOBAHHBIE ITOCIEI0BATEIbHOCTH TSIKENOH (L M ¥) U JIETKOHU K
Hernel MMMyHOIJIOOyJIMHA YEeJIOBeKa, BMECTE C TapreTHPOBAHHBIMU MYyTALMsSIMH, KOTOpBIE
WHAKTHBHUPYIOT SHAOTEHHBIE JIOKYCHI | 1 K 1enel (cMm., Hanpumep, Lonberg, (1994) Nature
368(6474): 856-859).

Taxum obpa3om, JaHHBIE MBIIIH OOHAPYKUBAIOT CHIDKEHHYIO 3KCpecchto IgM MbImm wiy K,
IIPY 5TOM B OTBET Ha IMMYHH3ALUIO BBEJICHHbIE TPAHCTEHBI TSDKEJION U JIETKOM LIeTei ueoBeka

MOJIBEPTaloTCsl MNEPEKJIIOUEHUI0 Kjacca M COMAaTUYECKOM MyTalud € NpPOAYLHUPOBaHUEM
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MoHoKJIOHaNbHOTO IgGK yenoseka ¢ Bbicokoil adpdunuHOCTRIO (Lonberg ef al. (1994), sviue;
onucano y Lonberg (1994) Handbook of Experimental Pharmacology 113:49-101; Lonberg, N.
and Huszar, D. (1995) Intern. Rev. Immunol. 13: 65-93, u Harding and Lonberg (1995) Ann.
N.Y. Acad. Sci. 764:536-546). Tlonyuenue u npumenerrne HUMAb Mouse®, a Takske reHOMHbIE
MoAU(UKALK, UMEIOIINECs] Y TAKUX MbILIeH, Takxke ornucansl y Taylor ef al. (1992) Nucleic
Acids Research 20:6287-6295; Chen et al. (1993) International Immunology 5: 647-656;
Tuaillon et al. (1993) Proc. Natl. Acad. Sci. USA 90:3720-3724; Chot et al. (1993) Nature
Genetics 4:117-123; Chen et al. (1993) EMBO J. 12: 821-830; Tuaillon ef al. (1994)J. Immunol.
152:2912-2920; Taylor et al. (1994) International Immunology 6: 579-591; u Fishwild ef al.
(1996) Nature Biotechnology 14: 845-851, conepskaHue KOTOPBIX IOJHOCTBIO IIPUBEIEHO 37I€Ch
st cebutkd.  Ca. taxoke mareHTbl CIITA 5545806, 5569825, 5625126, 5633425, 5789650;
5877397, 5661016, 5814318; 5874299, 5770429; u 5545807; PCT nyOnukaumuu WO 92/03918;
WO 93/12227, WO 94/25585, WO 97/13852; WO 98/24884; WO 99/45962 u WO 01/14424,
cofiep>kKaHne KOTOPBIX MOJHOCTBIO NPUBEEHO 31€Ch JISi CCHUIKHU.

B npyrom BapuaHTe OCYLIECTBIEHHS] aHTUTENAa YeJOBEKA IO HM300pPETEHHI0 MOTYT OBITH
NPOAYLUHUPOBAHBl ~ C  NPUMEHEHHEM  MbllIel,  HUMEIIIMX  MOCJIEeJOBaTENbHOCTU
UMMYHOIJIOOYJIMHA 4YeJOBeKa B TPAHCI€HAX M TPAHCXPOMOCOMAx, HANpHMEP MBbIIIeH,
UMEIOIUX TPAHCTEH TSDKENIOHN IIeNy YeJOBEeKa U TPAHCXPOMOCOMY JIETKOW LEMH YeJIOBEKa.

®" u mompobuo ormcansl B PCT

Jannble MbIu oOo3HavaroTes 3aech kak ""KM mouse
nyonukanuu WO 02/43478. MonudunmpoBanHas GopmMa TakOW MBILIH, KOTOpas TaKXkKe
XapaKTepU3yeTcss rOMO3UIOTHBIM HapyiieHuem sHaoreHHoro FcyRIIB peunenropHoro rena,
takke onucana B PCT nyOnukanun WO 02/43478 u obo3Havaercs 3uech kak "KM/FCGR2D
mouse®". Kpome Toro, MoryT npumeHnsThes M ¢ HCo7 mnmin HCo12 TpaHCcreHaMu TsKeNIoi
LENU WJI UMH OOOUMHU.

JlonoSTHUTEbHBIE BAPUAHTBI TPAHCTEHHBIX JKUBOTHBIX BKIIFOYAOT Xenomouse (Abgenix, Inc.,
nareHTel CITA 5939598; 6075181; 6114598; 6150584 u 6162963). Jlpyrue BapHaHTHI
BrirovaroT "TC meimen" (Tomizuka ef al. (2000) Proc. Natl. Acad. Sci. USA 97:722-727) u
KOPOB, UMEIOIINX TPAHCXPOMOCOMBI TSDKEJIOH U Jierkoi nenu yenoseka (Kuroiwa ef al. (2002)
Nature Biotechnology 20:889-894; PCT ny6nukauus WO 02/092812). ConeprkaHue JaHHBIX
MATEHTOB U MyOJIMKALNI MOJHOCTHIO MPUBENEHO 371ECH ISl CCHUIKH.

B onHOM BapuaHTe OCYIIECTBJIEHHS] MOHOKJIOHAJIbHBIE aHTUTENA YEJIOBEKa MO U300PETEHHIO

MOJIYYarOT ¢ MPUMEHEHHEM Croco00B (paroBoro AuCIUEs IUIsl CKPUHUHTA OHOJMOTEK T'€HOB

UMMy HOrIOOy TuHOB uenoseka. Ca., nanpumep, narenTsl CIIIA 5223409; 5403484; 5571698,
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5427908; 5580717, 5969108, 6172197, 5885793, 6521404; 6544731, 6555313; 6582915; u
6593081, copeprkaHue KOTOPBIX MOJHOCTBIO MPUBEAEHO 31€Ch AJI CChUIKU.
MOHOKJIOHAJIbHBIE aHTUTENIA YeJIOBEKa MO M300PETEHHIO MOTYT OBbITh TAaK)Xe MOJYyYEHBI C
npuMeHenneM SCID  wplmel,, B KOTOPbIX HMMYHHBIE KIJIETKH 4YeJNOBEKa ObLIH
PEKOHCTPYHMPOBAHBI TAKUM 00Pa30M, YTO IOCNIE UMMYHHU3ALUH MOTJIa ObITh OJyY€HA PeaKIysI
anturen uenoseka.  Cm., nanpumep, narentsl CIIA 5476,996 u 5698767, conepxanue
KOTOPBIX MOJHOCTBHIO MPUBEIEHO 3/4€Ch IJIsI CChUIKH.

B nppyrom Bapuanre ocyuiectBieHuss aHTU-LAG-3 aHTUTENna YelIoBeKa MONY4YarT C
NpUMeHEeHHeM (haroBoro AMCIUIEs, MPU KOTOPOM (aru BKIKOYAIOT HYKJIEWHOBBIE KHCIIOTBI,
KOAUPYIOIIME  AHTUTENa, MNPOAyLUPYEeMble B  TPAHCI€HHBIX  JKUBOTHBIX,  paHee
uMMyHH3UpoBaHHBIX LAG-3. B npeanodrurenbHOM BapUaHTE OCYLIECTBJICHHs TPAHCTC€HHOE
’KUBOTHOE TipeacTansieT coboit HuMab, KM wunu Kirin meitb. Cam., nanpumep, narent CIITA

6794132, copep:xaHye KOTOPOTo MOJHOCTHIO MPUBEAEHO 3A€Ch JJIs1 CCUIKH.

HWmmyunsanus Meleii Ig uenoseka

B onHOM BapmaHTe OCyluecTBIeHHS M300peTeHust Mblmeil ¢ Ig uenoBexka MMMYHU3UPYIOT
OYHINEHHBIM HJIH 00OTaIeHHBIM MpenapaToM Ha ocHoBe LAG-3 aHTUreHa, peKOMOMHAHTHOTO
LAG-3 Genka unu kierok, skcnpeccupyromux LAG-3 6enok. Cwm., Hanpumep, Lonberg ef al.
(1994), eviute; Fishwild et al. (1996), eviute, PCT nyOnukauun WO 98/24884 umun WO
01/14424, conep:kaHue KOTOPBIX TIOJHOCTBIO TIPUBENEHO 31eCh ISl CCBUIKH. B
MPEANOYTUTENIBHOM  BapUaHTE  OCYLIECTBJEHUs MbIIled BO3pacToM 6-16  Henenb
uMMYHIBUPYIOT 5-50 Mkr LAG-3 Genka. AJbTepHATUBHO, MPUMEHSIIOT CIUTBINA TOJUIIEITH]]
u3 yactu LAG-3 u yactu, He spistomerics LAG-3.

B omHOoM  BapuaHTe  OCYLIECTBJIGHHS  TPAHCTE€HHBIX  MbIleH  UMMYHHU3UPYIOT
uHTpanepuroHeanbHO (I/P) nnn BHyTpuBeHHO (I/V) LAG-3 aHTHIeHOM B MOJIHOM aJIbIOBAHTE
@peiiana ¢ nocaenyrouumu /P wmu I/V nMMyHH3aIUsIMI aHTUTEHOM B HETIOJTHOM aJIbIOBAHTE
Opelinga. B apyrux BapuaHTax OCYLIECTBJICHUS NMPUMEHSIOT aJbIOBAHTHI, HE SBISIOLINECS
anproBaHTOM DpeitHna, WM lenbHbIE KIETKU Oe3 ambproBaHTa. [lmasma MoXxeT ObITh
MOABEPTHYTA CKPUHUHTY ¢ ipuMeHeHneM ELISA, mpu 3ToM kjieTku Mbliel ¢ TOCTaTOYHbIMU
ypoBHsiMH THUTpa aHTU-LAG-3 uMMyHOrnoOyinHa dYenoBeKa MOTYT MPUMEHSTHCS IS

MOJIYYCHUs CJIUTBIX KOHCTPYKTOB.
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Ilomyuenue FI/I6DI/II[OM, OpOAYIHUPYIOINX MOHOKJJIOHAJIBHBIC AaHTUTEJIa YCJIOBEKA II0

U300pEeTeHHIO.

Jis monydenust ruOpUAOM, TPOAYLUUPYIOIIUX MOHOKJIOHAJIBHBIE AHTHTENA YeJIOBEeKa IO
U300pETEeHNI0, CIUIEHOLUThl W/WJIU KJIETKH JUM(PATHUYeCKUX Y3JIOB HUMMYHU3HUPOBAHHBIX
MBIIIEH MOTYT OBITh BBIIEICHBI U CIHUTHI C MOIXOISIIEH MMMOPTAIU30BAHHOW KJIETOYHOMN
JUHHUEH, TAKON KaK JIMHHSI MHEJIOMHBIX KJIETOK MbITH. [loiydeHHble ruOpUIOMBI MOTYT OBITh
MOJIBEPTHYTHl CKPUHUHTY Ha MPOAYLIUPOBAHHE aHTUTCHCIEUU(PUIHBIX aHTUTEeN. [lonmydyeHue
ruOpPUIOM XOPOLIO U3BECTHO M3 YpoBHA TeXHUKH. Cwm., nanpumep, Harlow and Lane (1988)

Antibodies, A Laboratory Manual, Cold Spring Harbor Publications, New York.

Ilonyuenue TDaHCd)eKTOM, OPpOAYIHUPVYVIOIMNX MOHOKJIOHAJIBHBIC aHTHUTEIA 1O I/ISO6D€T€HI/IIO

AHTHTENa TI0 N300PETEHUIO MOTYT OBITh TaK)Ke€ MOJYYEHBI B TPAHCPEKTOME KIIETKU-XO0351Ha,
HanpuMep C NMpUMeHeHHeM KOMOMHUpoBaHUs criocoboB pekomOuHanTHeIX JJHK 1 croco6oB
TpaHC(EeKIIMN TeHOB, KaK XOPOLIO M3BECTHO M3 YPOBHs TexHHKH (Hampumep, Morrison, S.
(1985) Science 229:1202). B onmnom Bapuante JIHK, KOOMpYIOLIy0 YacTH WK
NOJTHOpa3MepHble  JIeTKHEe W TsDKeJble  Lenu,  IOJYYeHHYK  CTaHIApTHBIMU
MOJIEKYJISIPHO-OMOJIOrMYECKMMH  CITOCO0AMH, BCTAaBJISIIOT B OJMH MJIM HECKOJBKO BEKTOPOB
SKCIIPECCUH, TAK YTO MeHbI SIBJISIOTCS (PYHKLIMOHATIBHO CBSI3AHHBIMH C TPAHCKPHUILIUMOHHBIMHU U
TPAHCJSILIMOHHBIME PETYJSITOPHBIMH MOCIEIOBATEIBHOCTAMUA. B JaHHOM KOHTEKCTE TEPMUH
"(YHKIIMOHAJILHO CBsI3aH" O3HAYAET, YTO I'€H aHTHTEJA JUTHPOBAH B BEKTOP TAaKHUM 00pasoMm,
YTO MOCJIENOBATEIbHOCTH KOHTPOJISI TPAHCKPHIILUU U TPAHCISILIMUA B BEKTOPE OCYIIECTBIISIOT
CBOI (DYHKIIHMIO, 3aKJIFOYAIOLIYIOCS B PETYJMPOBAHUU TPAHCKPUILIMUA M TPAHCISLUU TeHA
aHTHTENA.

TepmuH "perynsTopHas MOC/IeAOBAaTEIbHOCTL" BKIJIIOYAET MPOMOTOPBI, 3HXAHCEPHI U Apyrue
3JIEMEHTBl KOHTPOJSI SKCIpeccHH (HampuMep, CUTHAJbl TMOJIHAACHUIHPOBAHUS), KOTOpPBIE
KOHTPOJIMPYIOT TPAHCKPUILMIO WM TPAHCISIIHMIO TEHOB LENed aHTHTea. JlanHbIe
PeryJIATOpHBbIE TMOCIeNOBaTeIbHOCTH omnucanbl, Hampumep, y Goeddel (Gene Expression
Technology. Methods in Enzymology 185, Academic Press, San Diego, CA (1990)).
[IpennoyruTenbHBIE PETYISITOPHBIE TOCIENOBATENBHOCTH JIJIsl SKCIIPECCHH B KJIETKE-XO35MHE
MJIEKOITUTAOLIETO BKIIOYAIOT BUPYCHBIE JIEMEHTBI, KOTOPBIE IPUBOISAT K BBICOKUM YPOBHSM
JKCIIpecCcUH OeNKa B KIJIETKaxX MIIEKOMUTANOIINX, TAKHE KaK MMPOMOTOPbI WA 3HXAHCEPHI,
nojiyueHHble u3 muromMerajosupyca (CMV), Bupyca obe3psin 40 (SV40), ameHoBupyca
(Hampumep, OCHOBHOW mo3mHMiA mpomoTop aaeHoBupyca (AAMLP)) u Bupyca TOJHOMBL

ANbTEpHATUBHO, MOTYT NPUMEHATHCS HEBUPYCHbIE PETYJATOPHbIE IOCIENOBATEIbHOCTH,
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TaKMe Kak MPOMOTOp YOWKBHTHHA WM TPOMOTOp [3-rioOuHa. Kpome Toro, moryr
IIPUMEHATHCS PETyJATOPHBIE 3JIEMEHTBI, COCTABJIEHHbIE U3 MOCJIE0BATEIbHOCTEN U3 Pa3HbIX
HNCTOYHUKOB, TAKHE KaK IPOMOTOpHas cuctema SRa, KoTopast COnep>KUT NOCIEA0BATENbHOCTH
u3 panHero npomoropa SV40, u 1auHHBINA KOHLIEBON MOBTOP BUpyca T-KjI€TOUHOro Jeiiko3a
gyenoseka tuna 1 (Takebe ef al. (1988) Mol. Cell. Biol. 8:466-472). BekTop sKcnpeccuu u
KOHTPOJIbHBIE MTOCIIEI0BATEIbHOCTH SKCIPECCHH BEIOUPAIOT TAKHM 00pa3oM, YTOOBI OHU OBLIH
COBMECTUMBI C IPUMEHSIEMON KJIETKONH-XO35IMHOM.

I'en nerkoii 1ieny aHTUTENA U TeH TSKEJION IeTIH aHTUTeNIa MOTYT ObITh BCTABJIEHBI B OJTUH UJIH
pasjMyYHble BEKTOPbl J3KCIPECCHMH. B MNpennouTuTeNbHBIX BapHAHTaX OCYLIECTBJICHUS
NPUMEHSIOT BapraOeNbHble YHaCTKH Uil CO3/IaHMs MTOJIHOPa3MEPHBIX '€HOB aHTUTENA JIF0OOT0
U30TUNA TyTeM MX BCTPaWBaHUSI B BEKTOPbl OJKCIPECCUHU, KOTOPbIE YK€ KOAUPYIOT
KOHCTAHTHBIM Y4aCTOK TSDKEJION LeNMM M KOHCTAHTHBIA Y4YacTOK JIETKOH Ienu TpeOyemMoro
U30THUIIA, TAK YTO VH CerMeHT (PyHKIHOHANBHO cBsidaH ¢ Cy cerMeHTOM(aMu) B BEKTOpe, a VL
cerMeHT (yHKUMOHANbHO cBsi3aH ¢ CL CerMeHTOM B BekTOpe. JIOMOJHUTENIbHO WU
AIbTEPHATUBHO, PEKOMOWHAHTHBIN BEKTOpP OSKCIIPECCHH MOXET KOJUPOBATH CHUIHAJIbHBIN
nentun, oO0eCHeYnBAIOIIMN CEKPeMIO LeNH aHTUTeNa W3 KJIEeTKU-XO3iuHa.  [eH unemei
aHTUTENIA MOXET ObITh KIIOHMPOBAH B BEKTOP, TAK YTO CUTHAJIBHBIN MENTHA CBSA3aH B PAMKe
CUMTBIBAHUSI C AaMHHO-KOHIIOM TreHa Ieneil aHTtutena. CHUTHAJbHBIM MENTHI MOXKET
NPEACTaBISTh COOOM CUTHAJBHBI MENTHI WMMYHOIJIOOYJMHA WM TeTepOJOTHYHBINA
CUTHAJIbHBIN NMENTH] (TO €CTh CUTHAIBHBIN MENTU U3 HEMMMYHOTJIOOYJIMHOBOTO OeKa).

B nononHeHme K TreHaMm Lened aHTUTENa U PETYJSITOPHBIM IOCIEAOBATEIbHOCTAM
PEKOMOMHAHTHBIE BEKTOPBI IKCIPECCHHU MO HM300PETEHHUI0 MOTYT HECTH IOMOJHHUTEIbHBIE
MOCJIEI0BATENBHOCTH, TaKUe KaK IOCJIENOBATEIbHOCTH, KOTOPbIE PEryJIHPYIOT PEIUIUKALIHIO
BEKTOpa B KJIETKax-X03seBax (HampuMep, OPUIKUHBI PEIUIMKALMN) W CEJEKTUPYEeMbIe
MapkepHble reHbl. CeNeKkTHpyeMblil MapKepHBI I'eH oOecriedrBaeT OTOOp KIIETOK-XO3SIEB, B
KOTOpBIe ObLI BBENIEH BEKTOp (CM., HanpuMmep, mateHTol CLITA 4399216, 4634665 u 5179017).
Hanmpumep, B THUNUYHOM Cilydae CEJIEKTHUPYEMbI MapKepHBIH TeH OOyCIOBINBAET
YCTOMYUBOCTD K JIEKAPCTBEHHBIM BEIIECTBAM, TaKUM Kak G418, rurpOMHUILIMH I METOTPEKCAT,
KJIETKH-XO3MHA, B KOTOPYIO ObUT BBEAEH BEKTOp. IIpeamodTHTeNnbHbIE CEJIeKTHPYEMBbIe
MapKepHble T'€Hbl BKIIIOYAIOT B TeH aurunpodonarpenykrasel (DHFR) (nns mpumenenus B
dhfr-kneTkax-xo3sieBax ¢ orbopom/amruinuKanel B MPUCYTCTBHH METOTPEKCATa) U TeH Neo
(nst otOopa B mpucyrcTeun G418).

JUisl SKCTIpecCHu JIETKUX M TSDKENBIX Lerel SKCIPEeCCUPYIOMUN BeKTOP(bI), KOAHPYOIIUE

TSDKENIbIE M JIETKHE LeNH, TPAaHCHULUUPYIOT B KIETKY-XO3SHMHA C IMOMOINBI CTaHAAPTHBIX
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crioco0oB.  Paznmunble Gopmbl TepMuHa "TpaHchekuus" OXBATBIBAIOT IIHUPOKUI CHEKTP
Croco0OB, MNPOKO MPUMEHSIEMBIX 1711 BBeneHHst sk3oreHHor JIHK B nmpokaproTHueckyro nim
SYKaPUOTHUYECKYIO KIJIETKY-XO3SIMH, HalpUMeEp 3JEKTPONOpauuio, Kanblui-pocharHyro
npeuunuranui, J[IAD-nekcTpaHOBYO TPaHCHEKUUIO U UM TOJO00HbIe. XOTSI TEOPETUIECKH
BO3MOXKHO 3KCIPECCHPOBATh AHTUTENAa MO H300PETEHHIO B IMPOKAPHOTHUECKUX WM
SYKaPUOTUYECKUX KJIETKAX-X035€Bax, HauOoJee MPEeNNOUTUTENbHON SBIAETCS 3KCIPECCHS
aHTHUTEN B SYKAapPUOTHYECKUX KJIETKaX M, Haubojee MPEeNrouTUTENbHO, B KIETKaxX-X035€Bax
MJIEKOITUTAOLINX, TOCKOJBKY TaKHWe SYKApPUOTHYECKHE KJETKH, U B OCOOEHHOCTH KJIETKH
MJIEKOIIUTAIOLINX, CKOPee YeM MPOKAPUOTUIECKUE, MTOIXOAST JIsi COOPKH U CEKPETUPOBAHMS
COOTBETCTBYIOLINM 00pa30oM CJIOKEHHOTO U IMMYHOJIOTMYECKH aKTHBHOTO aHTHUTENA.

ITpeamouTHTeNbHBIE KJIETKH-X035€Ba MJICKONMHTAIOIIUX JJIsI SKCIPECCUU PEKOMOWHAHTHBIX
AHTUTEN 10 M300PETEHHIO BKIIFOUAIOT KJIETKH sim4HuKa kuraiickoro xomsuka (CHO knerkn)
(Bxmouast dhfr” CHO knerku, onucannbie y Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci.
USA 77:4216-4220, npumensiemble Cc cenektupyeMmbiM Mapkepom DHFR, Hampumep kak
ormucano y R. J. Kaufman and P. A. Sharp (1982) J. Mol. Biol. 159:601-621), NSO kierku
muenombl, COS knerku u SP2 knerku. B wactHocTH, i npumenenust ¢ NSO kinerkamu
MHEJIOMBI JIpyTrasi MPeANOUYTUTENbHAsT CUCTEMa 3KCIPECCHH NPEACTaBIsieT cCOOOH cHCTeMy
skcnpeccud Ha ocHoBe GS reHoB, onucanHyo B WO 87/04462, WO 89/01036 u EP 338,841.
Ecnu pekoMOMHAHTHBIE BEKTOPBI SKCIPECCHH, KOTUPYIOLINE TeHbI AHTUTENIA, BBOJAT B KJIETKHU-
X03s51€Ba MJICKOTUTAIOIIEr0, AaHTUTEJA TPOAYLUPYIOT MyTeM KYJIbTUBUPOBAHUS KIETOK-X035I€B
B TEYCHHE MEePUONa BPEMEHH, JOCTATOYHOIO i OOeCreueHHs] 3KCIPECCHH aHTUTENa B
KJIETKax-X03s5ieBax, WK, 0ojee MPEeanoyYTHTEIbHO CEKPELUUU AHTHTENA B KYJIbTYPAIbHYIO
cpeny, B KOTOPOH BBIPAIMBAIOTCS KJIETKH-XO35€Ba. AHTHUTENA MOTYT OBITh BBIIEJIEHBI U3

KYJIBTYPAJIbHON Cpebl C MPUMEHEHHEM CTaHIAPTHBIX CITOCOOOB OYHCTKU OEJKOB.

HNMMYHOKOHBIOTaTHI

AHTHTENA 1O M300PETEHUI0 MOTYT OBITh KOHBIOTHPOBAHBI C TEPANIEBTHYECKHUM areHTOM IS
o0pa3oBaHUs MMMYHOKOHBIOTaTa, TAaKOrO KakK KOHBIOraT aHrtureno-iekapctso (ADC).
[Monxonsmue TepaneBTUYECKHE AareHThl BKIIFOYAIOT AHTUMETAOONMTHI, AJKHIIUPOBAHHBIC
areHThl, CcBs3biBatoIue Mmanyro Oopo3aky JIHK arents:, JIHK wHTepkanaTbl, areHTHI IJis
nornepeyHoro cesi3piBaHus JIHK, WHruOWTOpHI rHCTOHALETHIIA3bl, MHTHOUTOPHI SIAEPHOTO
SKCIIOPTA, WHTHOUTOPBI MPOTEACOMBI, HHIHOUTOPBI Tononszomepasbl | wim I, mHrHOuTOpHI
OENKOB TEIUIOBOTrO IIOKA, MHIUOUTOPBI THPO3SMHKUHA3BI, aHTHOMOTUKU M aHTUMHTOTHYECKHE

arentel. B ADC anturena u TepaneBTHUECKUN areHT MPENNOYTUTENbHO KOHBIOTMPOBAHbI
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Yyepes3 paclieruIsieMblil TIMHKEP, TAKOW KaK MEeNTUAWIBHBIN, TUCYIbQUIHBIN WIN THAPA3OHHBIN
auHKep. boree mpenmouTHTENBHO, JMHKEP MPENCTaBIseT COOOW MENTHUAMIBHBIN JIMHKED,
takoii kak Val-Cit, Ala-Val, Val-Ala-Val, Lys-Lys, Pro-Val-Gly-Val-Val (SEQ ID NO: 39),
Ala-Asn-Val, Val-Leu-Lys, Ala-Ala-Asn, Cit-Cit, Val-Lys, Lys, Cit, Ser wiu Glu. ADC moryT
ObpITh TOJNIy4eHbl Kak onucaHo B mareHtax CIIIA 7087600, 6989452 u 7129261, PCT
nyonukanussxWO  02/096910;, WO 07/038658; WO 07/051081; WO 07/059404; WO
08/083312 u WO 08/103693; marentHbix myOmukamusix CIITA 20060024317; 20060004081 u

20060247295, onucaHue KOTOPBIX NPUBEAECHO 34€Ch JUIsl CChIIIKM.

Bucnenuduueckue MOJIEKVIIbI

B npyrom acnekre Hacrosiiiee OINMCaHME pACKpbIBaeT Oucrnenunpuueckue MOJEKYJIb,
BKJIIOYAOIIUE OJJHO UJIM HECKOJIBKO aHTUTEJ IO M300PETEHHIO, CBS3aHHbIE, TI0 MEHbIIEH Mepe,
C OmHOW Apyroi (pyHKIMOHAJIBHOH MOJIEKYJIOH, HampuMep APYTMM MENTHAOM MM OeIKOM
(Hanmpumep, APYTMM aHTHTEIOM WM JIMTAHAOM JUIA  peLenTopa) Uil  IONy4YeHHUs
Oucneunguueckoll MOJEKyJbl, KOTOpas CBsI3bIBAETCS, IO MEHbIIEH Mepe, C IBYMS
Pa3sIMYHBIME CaWTaMU CBSI3bIBAHUSI WJIM MOJIEKyJaMH-MHIIEHAMH. Takum oOpa3om, B
COOTBETCTBUH C HCIOJB3YEeMbIM 3/1€Ch 3HAUEHUEM, TEPMHUH "Oucneuudpuueckas mMojexysa"
BKJIFOYAET MOJIEKYJibl, oOOjajmaromue TpeMss Wik Oojiee  CreUu(UIHOCTIMU. B
NPEANOYTUTEIbBHOM BapHaHTe OCYIIECTBICHUs Owucrenuduueckas MOJEKylIa BKIOYaeT
NEePBYI0 Ceuu(PUIHOCTh CBSI3bIBAHMS MO OTHOIIEHUIO K LAG-3 1 BTOPYI CHenu(puvHOCTD
CBSI3bIBAHUS JUIA MHUIMALMU  MOJIEKYJbI, KOTOpasi 3aXBaThIBAET LUTOTOKCHYECKHUE
3¢ (eKTOpHBIE KIETKH, KOTOPbIE MOTYT YHHUUYTOXaTh 3kcmpeccupyromy LAG-3 kierky-
MUIIeHb. [IpuMepbl MOAXONALINMX HHHLHUUPYIOIIUX MOJIEKYJ NMPEACTaBISIOT coboit CDo64,
CD89, CD16 u CD3. Cwm., nanpumep, Kufer et al., TRENDS in Biotechnology, 22 (5), 238-244
(2004).

B ogHOM BapuaHTe OCyIecTBIeHHs Oucnenupuyeckas MojieKyia odjanaer, moMuMo aHTu-Fe
cneuu(UIHOCTH CBsi3bIBaHUST W aHTH-LAG-3 cneunuyHOCTH CBS3BIBAHUS, TPEThEeH
cneun(UIHOCTBI0. TpeThs crenupUIHOCTh MOXKET OBITh HANPaBJICHA B OTHOLIEHUH (haKTopa
ycunenus (EF), Hampumep, Mosekyna, KOTOpasi CBSI3bIBAETCSI C IOBEPXHOCTHBIM OEJKOM,
BOBJIEYEHHBIM B IIUTOTOKCUYECKYIO aKTHBHOCTb, U 33 CUET 3TOTO MOBBILIAET UMMYHHBII OTBET
NPOTHB KJIEeTKU-MulIeHd.  Hampumep, ¢akrop mNpoTHB yCHIEHHS MOXKET CBSI3bIBATh
uToTOKCHYeckyro T-knetky (Hampumep, depe3 CD2, CD3, CD8, CD28, CD4, CD40 umu
ICAM-1) wnu npyryr0o UMMYHHYEO KJIETKY, YTO NPHUBOAUT K YBEIMUYEHHOMY HMMYHHOMY

OTBETY NPOTUB KJICTKU-MUIICHUA.
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bucnennduueckue MOIEKyJIbl MOTYT UMETh pa3JindHble popMmat u pasmep. Ha omHoii rpanumie
CHeKTpa pa3MepoB Oncnennduyeckass MOJIEKyJia COXpaHsIeT TPAAULIMOHHBIA (POopMaT aHTUTENA
3a UCKJIFOYEHHEM TOTO, YTO BMECTO O0JIalaHusl BYMS yUaCTKaMH CBSI3bIBAHUS C MACHTUYHOM
cneun(pUIHOCTHIO, OHO 00JIaaeT IBYMsI YYaCTKAMH CBSI3bIBAHUS, KQXKIBIH M3 KOTOPBIX UMEET
Pa3NUYHYO CIEHU(PUIHOCTD.

Ha ppyroii rpanmne Haxomsrcs OucneU(pHUECKHe MOJEKYJbl, COCTOSINNE U3 OBYX
OJHOLIENIOYeUHBIX (parMeHTOB aHTHTena (SCFV's), CBs3aHHBIX NENTUAHON LENbI0 — Tak
HaspiBaeMblll Bs(scFv): koHcTpykT.  bucnenumduueckne MONEKyIbl C IMPOMEKYTOUHBIM
pa3MepoM BKIIIOHAIOT N1Ba pa3nu4HbX F(ab) ¢parmenTa, cBsI3aHHBIX NMENTUIHBIM JHUHKEPOM.
bucnenuduueckue MONEKyJIbl 3TOT0 U UHBIX (POPMATOB MOTYT OBITh IOJYYEHBI C MIOMOLIBIO
reHeTHYECKOW MOAU(UKALMY, COMATHYECKOW TMOpUAM3AIMU WJIM XUMHUYECKHUM CIIOCOOOB.
Cwm., nanpumep, Kufer ef al, cited supra; Cao and Suresh, Bioconjugate Chemistry, 9 (6), 635-
644 (1998), u van Spriel et al., Immunology Today, 21 (8), 391-397 (2000), u npuBeneHHbIE

34€Chb CCBIJIKH.

dapmalieBTHUECKIE KOMITO3UITUU

B npyrom acmekte HacTosliee OIMMCAHUE BKJIIOYAET (PapMALEBTUYECKYIO KOMIIO3ULIHIO,
BKJIIOYAIOINYIO OJHO MJIM HECKOJBKO aHTUTEN IO HACTOAIIEMY H300pETeHHIO, COeANHEHHBIe
BMeCTe C (papMaLeBTUYECKH MPUEMJIEMbIM HOcuTeseM. KoMIO3UImst MOKET HeoOsS3aTeNbHO
colep:KaTb ONMH WJM HECKOJBKO JOTOJHHUTENBHBIX  (apMalleBTUYECKH  aKTHBHBIX
UHTPEIUEHTOB, TAKUX KaK JPYroe aHTUTEJIO WK JIEKapCTBO. DapManeBTHYeCKHe KOMITO3ULIHH
N0 HM300PETEeHHI0 TakXKe MOTYT OBbITh BBENEHbl B paMKaxX KOMOWHALIMOHHON Teparnuu,
HampuMep, C OPYrUM HUMMYHOCTHMYJIHPYIOLIMM areHTOM, IPOTHBOPAKOBBIM AareHTOM,
NPOTHBOBUPYCHBIM ar€HTOM HJIM BAaKIMHOH, Tak 4To aHTU-LAG-3 aHTUTENO CTUMYJHpYET
UMMYHHBIH OTBET MPOTUB BAKL[UHBI.

dapmaneBTHYECKass KOMIO3MLMSA MOXKET BKIOUYATh JIFOOOE KOJMYECTBO SKCLUUIHEHTOB.
DKCUHUITUEHTHI, KOTOPbIE MOTYT MMPHUMEHSITHCS, BKIFOYAIOT HOCUTEIH, TIOBEPXHOCTHO-AKTHBHBIE
areHThl, 3aryCTUTENIN WM SMYJbIHPYIOLINE areHTbl, TBEPAbIE CBS3YIOIIUE, CPEACTBA IS
OUCTIEPTUPOBAHMS WM CYCIIEHAMPOBAHUS, PACTBOPUTENH, KPACUTENH, OTAYIUKH, OOOJOYKH,
pacrafaroIuecss areHThl, JIOOPUKAHTHI, TOACIACTUTENH, KOHCEPBAHTHI, H30TOHHYECKHUE
areHThl 1 uX koMOuHaumu. OTOOp M MPUMEHEHHE MOAXOMSIINX SKCLUUIHEHTOB OMHCAH Y
Gennaro, ed., Remington: The Science and Practice of Pharmacy, 20th Ed. (Lippincott

Williams & Wilkins 2003), onrcanue KOTOPOTo MPUBENEHO 3A€Ch ISl CChLUIKH.
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[IpennournrensHo,  (apManeBTHUECKash  KOMITO3WLMSA  SIBJSIETCS  MOAXOMSAINEH IS
BHYTPUBEHHOT'O, BHYTPUMBIIIEYHOTO, MOJKOKHOTO, TTAPEHTEPATBHOTO, CITMHHOMO3TOBOTO MJIHA
SMUEPMAJIPHOTO BBEACHUS (HampuMmep, C TMOMOINbI0 HWHbEKUMHM wiu wuHy3un) B
3aBHCHUMOCTH OT ITyTH BBEIEHUS aKTUBHOE COSTMHEHNE MOJKET OBbITh IIOKPBITO MATEPUAIIOM TSI
€ro 3alIUThl OT BO3JEHCTBUS KUCJIOT U JIPYTHX €CTECTBEHHBIX YCJIOBHI, KOTOPbIE MOTYT
IIPUBECTU K €ro MHAKTUBALMM. BbIpaskeHue "mapeHTepanbHOE BBEAEHHE" B COOTBETCTBUU C
UCTIOJIBb3YEMBIM 3/1€Ch 3HAUEHHUEM 03HAYaeT CIIOCOOBI BBEIEHUS, OTINYHbIE OT SHTEPAJIBHOTO U

TOIMUYCCKOT'O BBCIACHUA, O00BIYHO C NMOMOIIbKO HMHBEKIMH, M BKJIFOYACT, 0e3 OrpaHHUYCHUS,

BHYTPUBEHHYIO, BHYTPHUMBILIEYHYIO, BHYTPHUAPTEPHUATIBHYIO, UHTPATEKAJIBHYIO,
BHYTPUKAIICYJIbHYIO, BHYTPUIIIA3HUYHYIO, BHYTPUCEPACUYHYIO, HUHTPaAEPMAJIbHYIO,
UHTPAaNePUTOHEAIbHYIO, TPAHCTPAXECANBHYIO, MOJKOXKHYIO, BHYTPUKOXKHYIO,
BHYTPUCYCTABHYIO, MOJKAICYJIBHYIO, cy0apaxHOHJAIBHYIO, UHTPAKaIICYJIbHYIO,

SMUAYPATBbHYI0O W HAAUPEBHYI) HMHBEKUUIO U HHQY3UI. AJIbTEpHATHBHO, AHTHTENO IO
HU300pETEeHNI0 MOKET BBOAMTBHCS HEMAPEHTEPaJbHBIM CIIOCOOOM, TaKMM KaK TOIMHYECKUH,
SMUAEPMAJIbHBINA CMOCOO HMIIM CIOCOO BBENEHHUS Yepe3 CIU3UCTYI0 O0O0JIOYKy, Harpumep,
MHTPAHA3JIbHO, IEPOPABHO, BATMHAIBHO, PEKTAIBHO, CYOJIHMHIBAIBHO UM MECTHO.
dapmaneBTUYECKHEe KOMITO3MLIMU MO H300PETEHHI0O MOTYT BKIIHOYATh (papMaleBTUYeCKH
npuemiiemble conu. TepmuH "(apMarieBTHYECKH pueMiieMasi Cojlb" O3Ha4YaeT COJib, KOTOpast
COXPAHSIET KEJAEMYI OHOJOTHUECKYI0 aKTHBHOCTh HCXOMHOTO COEAMHEHHS] U HE MPUBHOCHT
HUKAKUX HEXKECJIATCIIbHBIX TOKCUKOJIOTHYECCKUX 3(1)(1)CKTOB. HpI/IMepr TaKUX COJIEH BKJIFOUAIOT
KUCJIOTHO-aAAUTHUBHBIC COJI U OCHOBHO-AAAWUTUBHBIC COJIN. KI/ICJIOTHO-aI[I[I/ITI/IBHbIe cOoJn
BKJIFOYAKOT COJIH, MMOJIYYCHHBIE N3 HCTOKCHUYHBIX HCOPTraHUYECKHUX KUCJIOT, TAKUX KaK COJIAHAA,
a3zoTHasi, ¢ochopHasi, cepHasi, OPOMUCTOBOAOPOIHAS, HONUCTOBONOpOAHAsL, docdopucras u
UM HOI[O6HI:>I€, a TAKXKE€ U3 HETOKCUYHBIX OPraHUYCCKUX KHUCJIOT, TAKHUX KakK aJ'II/I(I)aTI/ILIeCKI/Ie
MOHO- u I[I/IKap6OHOBbIe KHUCJIOTHI, q)eHI/IJI-SaMeH.IeHHbIC AJIKAHOBBIC KHCJIOTBI,
THAPOKCHUATIKAHOBBIC KHUCJIOTBI, apOMAaTUYCCKHUE KUCJIOTHI, aJ'II/I(I)aTI/ILIeCKI/Ie U apOMaTUYCCKUEC
Cy.]'[b(bOHOBbIe KHUCJIOTBI U UM HOI[O6HI:>IC. OCHOBHO-aI[I[I/ITI/IBHbIe COJIM BKJIKOYAKOT COJIH,
MOJYyYEHHbIE HA OCHOBE IIEJIOYHO-3€MEJIbHBIX METAJIJIOB, TAKUX KaK HATPUM, KaJlui, MarHum,
KaJ'IbL[I/Iﬁ n UM HOI[O6HI:>IX, a4 TaAKKE€ Ha OCHOBEC HCTOKCHYHBIX OPraHNYCCKNX aMUHOB, TAKHUX KaK
N,N'-qubeH3mmdTUIeHIUaMIH, N-MEeTHITIIIOKAMUH, XJIOPIPOKAWH, XOJWH, JHITAaHOJAMUH,
STUJICHAWAMUWH, IIPOKAaUH U UM HOI[O6HI:>IX.

dapmaneBTHIECKHE KOMITO3ULIMHA MOTYT OBITh B (OPME CTEPHIIBHBIX BOJIHBIX PACTBOPOB MIIH

mucriepcuii. OHU TakKe MOTYT OBITh MOJYYEHBI B (POPME MHKPO3IMYJIBCHH, JHUIIOCOMBI HIIH
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OPYyrol  yHoOpsiAOYEHHOM  CTPYKTYpbl, MOAXOASLIEW [JJs1  BBICOKOM  KOHLIEHTpaLUH
JIEKApCTBEHHOTO CPECTBA.

KonnuecTBO aKTMBHOTO WHIPEOUEHTa, KOTOPOE MOXKET OBITh OOBEIMHEHO C MaTepHaJOM-
HOCHUTEJIEM JUIsl IPUTOTOBJICHHSI OTIEIbHON JIEKapCTBEHHOH (hopMbl, OyeT BappUpPOBATHCS B
3aBHCHMOCTH OT IMOJBEPraeMoro JISYEHUI0 CyOBeKTa M KOHKPETHOTO CIioco0a BBEIEHHS U B
11eJIOM OyZeT COOTBETCTBOBATH KOJIMYECTBY KOMIIO3HLIMH, OKA3bIBAIOIEMY TE€PAreBTUYECKHI
s¢pdexr. OOBMHO B pacyere Ha CTO MPOIEHTOB 3TO KOJUYECTBO OyIeT HaXOOUTHCS B
auana3one ot okoio 0,01% 10 0koJ10 AEBSHOCTO EBATU MPOLIEHTOB aKTUBHOI'O NHIPEUEHTA,
IpeAnouTUTeNbHO OT 0KoJIo 0,1% no okxono 70%, Hanbosee MpeArnouTUTENBHO OT 0KoJio 1%
10 okoino 30% akTUBHOrO MHIPEAMEHTa B KOMOMHAIMU C (apMaleBTUYECKH MPHEMJIIEMbIM
HOCHUTEIIEM.

PexxuMmbl o3upoBaHMs MOAOHMPAIOT Ui OOECHEYEeHUs] ONTUMAIBHOTO JKEJNAeMOro OTKJIMKA
(HampuMep, peakuuu Ha Tepanuio). Hampumep, MoKeT ObITh BBEZIEH OMH OOJIOC UM MOTYT
OBITb BBEIEHbI HECKOJBKO Pa3AebHBbIX 103 C TEUSHHEM BPEMEHHM WJIHM J103a MOXKET ObITh
NPOMNOPLUOHATIBHO CHM)KEHA WJIM YBEJINYEHa B 3aBUCUMOCTH OT T€pPAareBTUYECKON CUTYaLUH.
Oco0eHHO NPeAnOYTHTENBHBIM SIBJISIETCS COCTABJICHHE NAPEHTEPATIbHBIX KOMITO3HLIUI B BU/IE
JIO3UPOBAHHOW JIEKAPCTBEHHOW (OpMBbI IJIsi  OOJNerdyeHus: BBENEHHS W eIuHOOOpasus

JIO3UPOBKHU. Tepmun NO3UPOBaHHAs JieKapcTBeHHass (opma" B COOTBETCTBUHU C
UCTIOJIB3YEMBIM 37IECh 3HAYEHHEM O3HA4aeT (PU3MYECKU TUCKPETHBIE EIMHHIIBI, MTOAXOISIIUE B
Ka4yeCTBe €NMHUYHBIX JO3UPOBAHHBIX (POPM ISl TIOABEPTAEMbIX JICUEHHIO CYOBEKTOB, KasKaasi
€IUHULIA COAEPKUT MPEABAPUTEIBHO OMPEAETICHHOE KOJIMYECTBO AKTUBHOIO COEIUHEHMUS,
MONCYMTAHHOE TakuM o0pa3oM, 4YTOObI oOOecreuMBaTh JOCTHIKEHUE  JKEIaeMOTro
TepaneBTHUecKoro sddexra BMecTe ¢ TpeOyemMbM (PapMalleBTUYECKHM HOCUTENIEM.
AJbTEDHATUBHO, AHTUTEJIO MOXKET OBITh BBEIEHO B BHJIE COCTaBa C 3aMeIJICHHbIM
BBICBOOOXKIIEHHEM, B ClIydae KOTOPOro TpedyeTcsi MeHee 4acToe BBEIACHUE.

Jlist BBEIeHUsI aHTHUTENA 1032 HAXOMUTCS B nuamnaszoHe ot okojio 0,0001 no 100 mr/kr u yarie
ot 0,01 mo 5 Mr/kr Macchl Tea xo3siuHa. Hampumep, 10361 MOTYT cOCTaBiATh 0,3 MI/KT MacChl
Tena, 1 MI/Kr Macchl Tena, 3 MI/KT Macchbl Tea, 5 MI/Kr Macchl Teja i 10 MI/Kr Macchl Tena
WM HaxoauTcsl B nuana3one 1-10 mr/kr. IlpumepHas cxema JieueHUs! BKIFOYAET BBEICHHE
OZIMH Pa3 B HENEJI0, OUH pa3 KaKIble ABE HENENU, ONUH pa3 KaKAble TPU HEJENH, ONHUH Pa3
Ka)KZIbl€ YETBhIPE HEeNeJU, OAUH Pa3 B MECSL, OJUH pa3 Kaxable 3 Mecsla WU OIUH pa3 KaKble
3-6 MecsILEB. [IpennoururensHbie cxembl BBeAeHUss A03 aHTH-LAG-3 anTHTena mno

M300pETEHUI0 BKIIFOYAKOT | MI/KT Macchl Tela MM 3 MI/KI Macchl Tejla IPU BHYTPUBEHHOM

BBCACHUU, MPUYIEM JAHHOC AaHTUTCIJIO BBOIAAT C NMPUMEHCHUEM OI[HOfI H3 CICAYHOIUX CXEM
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BBEJICHUS 103 (1) KaXKIble YeThIpE HEeNIH NIePBbIe MeCThb 03, Jajiee KaKable Tpu Mecsna; (ii)
Kaknple TpH Hexenw, (1i1) 3 MI/Kr Macchl TeJla OMHOKPATHO U fJasiee 1 MI/Kr Macchl Tena KaxK/Iple
Tpu Henmenn. B HeKoTOphIX crocobax IO3MPOBKY KOPPEKTUPYIOT JUIS  IOCTHIKEHHS
KOHLIEHTPALIMHN aHTHTENa B IU1a3Me okoso 1-1000 MKI/mi1, a B HEKOTOPBIX CIOCO0ax — OKOJIO
25-300 mMKr/mit.

"Tepanesrnueckn s¢dextnBHas ngo3a" aHTH-LAG-3  aHTHTENa 10  U300pETEHHIO
NPEANOYTUTENIBHO MPUBOAUT K CHIDKEHHUIO TSKECTH CHMIITOMOB 3a00JI€BaHMS, YBEIUYECHUIO
4acTOTbl M TPOJOJDKUTENBHOCTH  OECCUMNTOMHBIX — NEPHUOAOB  3a00NEBaHMA WM
NPEAYNpPeXKACHUI0 YXYIUIEHUs WIM HETPYAOCIOCOOHOCTH BCIEACTBHE 3a00JIE€BaHMUSL
Hanpuwmep, ans nedenus: CyObEKTOB C OMyXOJbo "TepaneBTudecku 3(h¢eKkTuBHas 103UpOBKa"
NPEANOYTUTENIBHO HHTUOUPYET pPOCT ONyXOoNM, M0 MeHbime Mepe, Ha 20%, Ooree
IPEANOYTHTENBHO, IO MeHble Mepe, Ha 40%, eie 6oJiee MPeNOYTUTENIBHO, TIO MEHBLIE Mepe,
Ha 60% u OoJjee MPeANoUTHTENbHO, O MeHblIe Mepe, Ha 80% OTHOCHTENbHO CyOBeKTa B
OTCyTCTBHE JedeHus.  TepameBTHdyeckd 3((EeKTHBHOE KOJUYECTBO TEPANEBTUUECKOTrO
COEIMHEHUS] MOXKET CHI)KATh pa3Mep OIMYXOJIM WJIM UHBIM CIIOCOOOM 00Jier4aTh CUMIITOMBI Y
cyOBeKTa, KOTOpBIH, KaK MpPABWIO, TMpPEACTaBIsAeT COOOH dYejloBeKa WIM Jpyroe
MJIEKOITUTAIOLIEE.

dapmaneBTUYECKass KOMITO3UIIMS MOXET TPENCTABISATh COOOM COCTaB C KOHTPOJIHPYEMBIM
BBICBOOOXKIICHHEM, BKJTFOYast UMILUIAHTATHI, YPECKOXKHBIE TUTACTBIPH u
MHUKPOUHKATICYJIMPOBAHHBIE ~ CHUCTEMbI  JJISI  JIOCTABKH. MoryT  NpUMEHSATHCS
OuonerpanupyeMple  OMOCOBMECTHMBIE IOJUMEPBI, TaKHE KaK OTHJICHBHHHJIALIETAT,
MOJTMAHTHIPHUBI, TTOJIUTIIMKONIEBAsT KHUCJIOTA, KOJUIATEH, MOJMOPTOI(UPHI U MOJUMOJIOYHAS
kuciora.  Cwm., nanpumep, Sustained and Controlled Release Drug Delivery Systems, JR.
Robinson, ed., Marcel Dekker, Inc., New York, 1978.

Tepaneprudyeckrie KOMIIO3ULIUH MOTYT BBOJUTCS C TIOMOIIBIO MEAHIIMHCKUX YCTPOMCTB, TAKHX
KaK yCTpOHCTBA IJIsl MOJKOKHBIX MHBEKIMH Oe3 uribl (Hanpumep, nateHTsl CIIIA 5399163;
5383851; 5312335; 5064413; 4941880; 4790824; u 4596556); (2) momriel ayist MUKpOUH(Y3Ui
(matenr CIIIA 4487603); (3) upeckoxnblie ycrpoiictBa (mareHT CLIA 4486194), (4)
uHpy3suonnble anmapatbl (mateHtsl CLIA 4447233 u 4447224), u (5) ocMoTHYeCKHE
ycTpoiicta (marentsl CIIIA 4439196 u 4475196); onucaHue KOTOPBIX MPUBEASHO 31€Ch IS
CCBUIKH.

B HekoTOphIX BapHaHTaxX OCYLIECTBIEHHs MOHOKJIOHAJIbHBIE AHTHTENA 4YeJIOBEKa I10
u300peTeHNI0 MOTyT OBITh TMOJyY4eHbl TakK, 4YTOOBl O00ECmeYuBaIOCh MPABUIBHOE

pacripenenenue in vivo. Hanpumep, mist obecriedeHus MpeooIeH s reMaTodHIe(aTnueckoro
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Oapbepa TepaneBTUYECKUMH COEIUHEHISIMU 110 U300PETEHNI0 OHH MOTYT BXOAHTH B COCTaB
JUIOCOM, KOTOPBIE MOTYT JOIOJHHUTENbHO BKIIIOYATh TAPreTUPYIOIINE OCTATKH IS
oOecrieueHnsl CEJEKTHBHOTO TPAHCIOPTAa B ONpEAENeHHble KIETKH WiIn opradsl. Cm.,
Hanpumep, nateHTol CIITA 4522811, 5374548, 5416016; u 5399331; V.V. Ranade (1989) J.
Clin. Pharmacol. 29:685; Umezawa ef al., (1988) Biochem. Biophys. Res. Commun. 153:1038;
Bloeman er al. (1995) FEBS Lett. 357:140; M. Owais ef al. (1995) Antimicrob. Agents
Chemother. 39:180; Briscoe ef al. (1995) Am. J. Physiol. 1233:134; Schreier ef al. (1994) J.
Biol. Chem. 269:9090; Keinanen and Laukkanen (1994) FEBS Lett. 346:123; u Killion and
Fidler (1994) Immunomethods 4:273.

BapuanThl npuMEHEHUS U CIIOCOOBI 10 I/1306DeTeHI/II-0

AnTtuTena (koMIo3uyy, bucnennpuuecKre aHTUTENa 1 IMMYHOKOHBIOTAThI) IO HACTOSIILEMY
n300peTeHnI0 00Iaat0T MHOKECTBOM A Vilro W in Vivo BapUaHTOB MPUMEHEHHsI, BKJIIOYAs],
Hanpumep, nerekrupoBaHue LAG-3 unam CTUMyNupOBaHHE HWMMYHHBIX OTBETOB 3a CYET
6nokanpl LAG-3. B mpennoyTuTensHOM BapHaHTe OCYLIECTBIICHHS aHTUTENA MPEACTaBIISIOT
coboii anTUTENa YenoBeka. Takue aHTHTeNIa MOTYT BBOIUTHCS B KJIETKU B KYJIBTYpE, il Vitro
WIA ex Vivo, WIN TPenCTaBISIoMNX co0oil monell cyObekTam, Hampumep, in vivo ans
CTUMYJIUPOBAHHA UMMYHUTETA B PA3JIUYHBbIX CUTyallUAX. B cooTBeTCTBHUM C 3THUM B OOIHOM
acrekTe u300peTeHne OTHOCUTCS K CIoco0y MOIu(UKAIMM UMMYHHOTO OTBETa Y CyOBEKTa,
BKJIFOYAOIIEMY BBCACHUEC Cy6"beKTy AHTHUTEJIa HWJIN €ro aHTI/IFeHCBSI?sbIBa}OLLIeﬁ qacCTu 110
n300peTeHuo Uit MOAN(HUKAIIMA UMMYHHOTO OTBETa y CyObekTa. [IpenmnodTuTenbHO, OTBET
YCUJIMBAETCS, CTUMYJIMPYETCS WU IOABEPTaeTCs an-peryJJIMPOBAHHUIO.

[IpennoyrurenbHble CyOBEKTHI BKIIOYAIOT MPEACTABISIOIIMX COOOH JrONeH MalueHTOB,
HY>XKOAROIMKUXCA B YCUJICHHU HMMYHHOI'O OTBETA. I[aHHbIe CIIOCOOBI MPpEATIOYTHUTEIIBHO
ABJIAOTCA TOAXOOAIIUMUA JJIS JICUEHUA MTPEACTABIIAO IITUX coboi .III-OI[GI\/‘I NalMUEeHTOB, HMCHOIIUX
HapylIeHHe, KOTOPOe MOJKET IMOJIBEpPraTbCs JICUEHHUIO 3a CUET YCUJIEHUS UMMYHHOTO OTBETa
(HampuMmep, omocpenoBaHHOro T-KJIeTKaMH UMMYHHOTO OTBETa). B KOHKPETHOM BapuaHTe
OCYHIECTBJICHUA YKa3aHHbIE METOABI ABJIAKOTCA 0COOEHHO NOAXOAAIIUMHA OJIs JICUCHUS paKa in
vivo. JIsl OCTHIKEHUS] aHTUTEHCTIEU(UIHOTO CTUMYJIMPOBaHU UMMyHHTeTa aHTH-LAG-3
AHTUTEC]IA MOTYT BBOAUTHCA COBMECTHO C MPEACTABJIAO UM UHTCPEC AaHTUT'CHOM WUJIM aHTUT'CH
MOXET YK€ MPHUCYTCTBOBATH Yy MOABEPraeMoro JICUEHHIO CyObekTa (Hampumep, cyObeKTa ¢
onyxoJpt0 win Bupycom). Ilpu BBenenuu antuten Kk LAG-3 COBMECTHO € IPyrHMM areHTOM

YKa3aHHbBIC ABa ar€¢HTa MOTYT BBOAUTHCS B J000M MopsAAKE U OAHOBPEMEHHO.



48

HzobpereHne Takke OTHOCHUTCA K CrHOco0aM JEeTeKTUPOBAHUS TMPHCYTCTBUS AHTUIEHA B
oOpasue wiu wu3MepeHus: konmdectBa aHtureHa LAG-3 dejoBeka, BKIOYAIOIINAM
KOHTAKTHpPOBaHHE o0pa3lia W KOHTPOJBHOrO 0Opasla C MOHOKJIOHAJbHBIM aHTUTEIOM
YeJIOBEKOM WJIM €Tr0 aHTUT€HCBS3BIBAIOIIEH YacThIO, KOTOpas CHelU(UYHO CBS3BIBAETCS C
LAG-3 yenoBeka npH yCIOBUSX, KOTOpPbIE 00€CMEUNBAIOT 0Opa30BaHUS KOMILIEKCA MEXITY
aHTUTEJIOM W ero YacTbio 1 LAG-3 denoseka. OOpazoBaHue KOMILIEKCA JTajiee TOaBEPraeTcsi
JETEKTUPOBAHUIO, TIPU 3TOM Pa3JINYHe MEXIy 00pa30BaHHEM KOMILIEKCA MEXIY 0Opa3LoM U
KOHTPOJIbHBIM 00pa3lioM yka3blBaeT Ha npucytcTBue antureHa LAG-3 uenoseka B oOpasie.
bonee Toro, antu-LAG-3 anTuTena no n300peTeHUIo MOTyT NPUMEHAThCS 171 ouncTku LAG-
3 yenoBeka 3a cueT UMMYHOA(PPUHHON OUHCTKH.

C yuerom cnocobnoctn aHTu-LAG-3 aHTHTEN 1O M300PETeHUIO HMHIMOMPOBATh CBS3bIBAHUE
LAG-3 ¢ MHC monekynamu Il knacca 1 cTuMyIMpoBaTh aHTUreHCeLuaHble T-KI1eTOUHbIe
OTBETHI, N300pETeHNE TaKKe OTHOCUTCS K i1 Vifro W in vivo ciocodam NMPpUMEHEHUs] aHTHTEN
111 CTUMYJIMPOBAHMS, YCUIICHUS! HITH all-peryJIUPOBAHUS aHTUTeHCTIETUPUYHBIX T-KIeTOYHBIX
OTBETOB. Hampumep u3oOpereHne OTHOCHTCS K Croco0y — CTHMYJIMPOBAHUS
aHTUreHcrnenuduyHoro T-KIeToYHOro OTBeTa, BKIIIOYAIOIIEMY KOHTAKTHPOBAHHE YKa3aHHON
T-kJeTKu ¢ aHTHUTENIOM MO W300pPETEHUI0 TaKUM O0pa3oM, YTO aHTHUreHcrneuupuuHbii T-
KJIETOYHBIE OTBET MOJBEPTAETCs] CTUMYJIUPOBAHUIO. JlJIsl M3MEpeHHsT aHTUTeHCTIEUPHUUHOTO
T-kieToO4HOrOo  OTBETa  MOXET  MPHUMEHSThCA  JII000H  MOAXOASIIUI  WHAMKATOP
anturencnenuduuHoro T-kiaerouHoro oreera. HeorpaHu4uBaroImue MNpPUMEPbl JaHHBIX
MOJXOMAALINX WHAMKATOPOB BKIIFOYAIOT YBEIMYEHHYIO T-KJIETOYHyHO mposmdepanuo B
NPUCYTCTBUHM AHTUTENA W/WIM YBEJIUYCHHUE MPOAYLHPOBAHUS LUTOKUHOB B TMPHUCYTCTBHU
aHTHTeNa. B mpeamodTUTEeNbHO BapHAHTE OCYILIECTBICHHS CTUMYJIHPYETCS MPOAYLHPOBAHHE
UHTEpJIEHKNHA-2 ¢ TOMOLIbIO aHTUTeHCTIe(uHON T-KiIeTkw.

Hzo0pereHne Tak:ke OTHOCUTCS K CIIOCO0Y CTUMYJIMPOBAHHUS HMMYHHOT'O OTBeTa (Hampumep,
aHTUTeHCTIEU(PUIHOTO T-KJIETOYHOrO OTBeTa) y CyObeKTa, BKJIIOYAIOIIEMY BBEIEHUE
aHTHUTENA MO0 W300PETeHHI0 CYOBEKTY TakMM O00pa3oM, YTO MMMYHHBIH OTBET (Harpumep,
aHTUreHcreuuuHbplii T-KI€TOYHBIA OTBET) CyOBeKTa MOABEPraeTcs CTUMYJIUPOBaHHIO. B
NPEANOYTUTEIbHOM BapHaHTE OCYINECTBJICHUS CYOBEKT NpPEACTaBIsieT COOOH CyOBEKT C
OINyXOJIbIO, TP 3TOM CTUMYJHPYETCS MMMYHHBI OTBET NPOTHB ONyXOJU. B npyrom
NPEANOYTUTEIbHOM BapHaHTE OCYINECTBJICHHS CYOBEKT NpPEACTaBisieT COOOH CyOBEKT C
BUPYCOM, IIPH 3TOM CTUMYJIUPYETCS HIMMYHHBIN OTBET IMPOTUB BHPYCA.

B npyrom BapmaHTe OCYIIECTBICHUS HM300pETEHHE OTHOCHTCS K CHOCO0Y MHIHOWPOBAHHS

pPOCTa OMyXOJEBBIX KJIETOK y CYObEKTa, BKIIIOYANOLIEMY BBEIEHHE CYOBEKTy aHTUTENA IO
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n300pETEHHIO, TAK UYTO POCT ONMYXOJIM y CYOBEKTa MOABEPraeTcss HHrHOupoBaHuoo. B apyrom
BapUAHTE OCYIIECTBIICHHUS N300PETEHNE OTHOCHUTCS K CITOCO0aM JIeUeHHUs] BUPYCHOM MH(EKINN
y cyOBeKTa, BKIIIOYAIOIUM BBEIEHHE CYOBEKTY aHTHTENA IO H300PETEHHIO, TAK YTO BUPYCHAS
UHQEKIHs y CyOBeKTa MMOIBEPraeTcs JIEUSHHIO.

Ot u gpyrue crnocoOsl Mo H300PETEHNIO OMUCAHBI OoJee MOAPOOHO HIDKE.

Pax

brnokaga LAG-3 aHTUTENnaMu MOXET yCUJIMBAaTb MUMMYHHBI OTBET NALMEHTa Ha PaKOBbIE
KJIeTKH. B ogHOM acnekTe HacTosiiee U300peTeHne OTHOCUTCS K JISUEHUIO CYOBEKTa i71 Vivo ©
npuMmeneHneM aHTU-LAG-3 aHTuTeNna TakuM oOpa3oM, 4YTO POCT PAKOBBIX OMyXoJei
MOJIBEPraeTCsi  MHTMOMPOBAHUIO. AHTU-LAG-3  aHTUTENI0 MOXET  IPUMEHATHCA
CaMOCTOSITENIbHO TSI MHTMOMPOBAHUS POCTA PAKOBBIX OMyXOJNIeH.  AJIBTEpHATUBHO, aHTH-
LAG-3 aHTUTENO MOXET NPUMEHSTbCS COBMECTHO C JAPYTMMH MMMYHOT€HHBIMU areHTamu,
CTaHAAPTHBIMH CIIOCOOAMU JIEUeHHs paKa WM APYTHMHU aHTHTENAMH, KaK OIHCAHO HIKE.

B cooTBeTCTBHM C 3TUM B OTHOM BapHaHTE OCYIIECTBIECHHS H300pEeTeHHEe OTHOCUTCS K CIIOCO0Y
MHTHOMPOBAHUS POCTA OIMYXOJIEBBIX KJIETOK y CYOBEKTa, BKJIIOYAIOLIEMY BBEIEHHE CYOBEKTY
TepaneBTHuecku  d¢pdexkruBHOro - konmvectBa  aHTU-LAG-3  aHTHTENna wam  ero
AHTUTeHCBS3bIBAIOIIEH YacTH. [IpennouTUTeNhHO, aHTHTENIO NpencTaBisieT codoit anTu-LAG-
3 aHTUTENO YeNIOBeKa (TaKoe Kak JII000€e U3 OMMCAHHBIX 3716Ch AHTUTEN YesioBeka mpoTus LAG-
3 yenoBeka). JIOMONHUTENBHO WM AJBTEPHATUBHO, TAHHOE AHTUTEJIO MOXKET MPEACTaBIATD
co0ol XUMepHOe WM T'YMaHu3upoBaHHOE aHTH-LAG-3 aHTHTEO.

[IpennoyrurenbHbIE BUABI PAKOBBIX OIMYXOJIEH, POCT KOTOPBIX MOXET ObITb MHTHOUPOBAH C
NPUMEHEHUEM aHTHUTEN MO HW300pPETEeHUI0, BKIIFOYAIOT OMYXOJH, OOBIMHO BOCHPUUMYHUBBIE K
UMMYHOTepaIuu. HeorpanuuuBaromue npuMepsl NMPEANOYTUTEIbHBIX TUIIOB paka s
JICYSHHSI BKJIIOYAIOT MEJIAHOMY (HAIpUMEp, METaCTAaTUUECKYIO 3JI0KaYECTBEHHYIO MEJIAHOMY),
pak mouku (Hampumep, runepHeppoMy), pak TNpEenCTaTeTbHOH Kene3bl (Hampumep, He
OTBEYAIOIIY0 HAa TOPMOHBI aJE€HOKAPLMHOMY IMPEINCTATEIbHON JKeNe3bl), pak MOJOYHOH
JKeJe3bl, pak 000JOYHOH KHUIIKH M PaK JIETKOTO (HaIpuMep, HEMEIKOKJIETOUHBIN paK JIETKOro).
Kpome TOro, wm3oOpereHne BKIIOYAET TPYAHOU3JICUHMBIE WM  PELUAUBHPYIOLINE
3JIOKAYECTBEHHBIE OIYXOJIM, POCT KOTOPBIX MOXKET OBIThb HMHTHOWPOBAaH C NPUMEHEHHEM
AHTHUTEJT IO U300PETEHHIO.

[Tpumeps! APYrUxX BUIOB paka, KOTOPbIE MOTYT OBITh MOJBEPTHYTHI JEUEHHIO C TPUMEHEHHUEM

CIIoco00B MO M300PETEHHIO, BKIIOYAIOT PaK KOCTH, PaK MOKENyJOYHON XKeJe3bl, PaKk KOXKH,
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pax TOJIOBBI U 1LIEH, 3JI0KAYECTBEHHYIO MEJAHOMY KOXKU WJIM BHYTPUIJIA3HYIO MEJaHOMY, pak
MaTKH{, paK AUYHUKA, PaK MPsIMONM KHUIIKH, pak 33JHETr0 MPOXOAa, paK >KelyaKa, paK sHUYKa,
KapuuHOMY (paJIONUEBBIX TPYO, KAPLUHUHOMY SHIAOMETPHUS, KAPLUUHOMY IIEHKH MATKH,
KapLHMHOMY BJIAraJIuINa, KAPLIMHOMY BYJIbBBI, 00JI€3Hb X O/KKHHA, HEXOIKKUHCKYIO TUM(POMY,
paK NHINEBOAA, PaK TOHKOTO KUIIEYHUKA, PAaK SHAOKPUHHOW CHUCTEMBI, paK LIMTOBUIHOMN
JKENe3bl, paKk MapaluTOBUIHON JKeje3bl, pak KOpbl HAANOUYEYHUKA, CAPKOMY MATKUX TKaHEH,
pPaK ypeTpsl, paKk MEHUCA, XPOHUUECKUN UM OCTPbIN JIEWKO3, BKJIOYAsT OCTPbIM MHUEJIOUIHBIN
JIEWKO3, XpPOHMUECKUI MUENOUIHBIN JIEHKO3, OCTPBINA JTUM(OONACTHBIHN JEHKO3, XPOHUYECKHI
TUMQOLUTAPHBIN JIEHKO3, CONUAHBIE ONMyXOJNU y aAerel, JumpouuTapHyr JauMpomy, pak
MOYEBOI0 My3bIps, PaK MOYEK WJIM MOYETOYHHMKA, KAPLUUHOMY MOYEYHON JIOXAHKH, OMYyXOJIb
uenrpanpHoii HepBHOH cuctembl (LIHC), mnepBuunyro mumdpomy IHHC, onyxonessrit
aHTUOreHe3, OMyXOJIb TTO3BOHOYHHKA, TJIMOMY CTBOJIA FOJIOBHOTO MO3Tra, aJleHOMY rurnodusa,
capkoMy Kamormm, 3muiepMOnaHbIA paK, MIIOCKOKJIETOUHBIH pak, T-KieTouHyro aumdomy,
3JI0KAYECTBEHHbIE OMYXOJIM, WHAYLUPOBAHHBbIE BIMSHHEM OKpPYXKAIOIIEH Cpedbl, BKIIOYas
3JI0KAYEeCTBEHHBIE OINYXOJH, WHAYLUPOBAHHBIE acOECTOM, 1 KOMOMHAIIMN YKa3aHHBIX BHIOB
paka. Hacrosimee nzo0pereHue Takke MOXKET MPUMEHSTHCS IS JIEYeHUsT METaCTaTHUECKIX
BUJOB PaKa, B YACTHOCTH METACTAaTHYECKUX BHJOB PaKa, COMPOBOXKIANOLIUXCS SKCIpeccuei
PD-L1 (Iwai et al. (2005) Int. Immunol. 17:133-144).

Anturena k LAG-3 moryt ObITh He0Os13aTeNIbHO OOBEIMHEHBI C UMMYHOTE€HHBIM areHTOM,
TAKMM KaK PaKOBbIE KJIETKH, OYHMIIEHHBIE OMYXOJIEBbIC AHTUTEHBI (BKJIFOUAsk PEKOMOMHAHTHBIE
OenKu, NMenTUAbl U YIIIEBOIHbIE MOJIEKYJIbI), KJIIETKU U KJIETKH, TPAHCHULIUPOBAHHbBIC T€HAMH,
KOIUPYIOIIMMH UMMYHOCTUMYJIHpYomue nuutokunbl (He ef al (2004) J. Immunol. 173:4919-
28). HeorpaHnumBaromue MpUMEPbl OMYXOJEBBIX BAKIMH, KOTOPBIE MOTYT MPHMEHSTHCS,
BKJIFOYAIOT MENTHABI AHTUTCHOB MeJaHOMBI, Takue kak nentunabl gpl00, MAGE anTuressi,
Trp-2, MART] w/unu Tupo3uHa3y, WM OINYyXOJIEBbIE KIETKH, TPAHCPHUIMPOBAHHBIC IS
skcripeccuu nutoknaa GM-CSF (onucanbl TOMOTHUATENBHO HUKE).

bbuto OOHApY’KEHO, YTO HEKOTOpPbIE OMYXOJH YEJOBEKa, TaKWe KaK MEJIAHOMBI, SIBIISTFOTCS
UMMYHOTeHHbIMH. OTBETBHI IPOTUB OMYXOJIN Y XO35IMHA MOTYT ObITh aKTHBHPOBAHBI 32 CUET
TIOBBIIIIEHHSI TOpora T-KJIeTOYHON aKTUBALIMHU C MOMOIIbI0 Ookansl LAG-3.

brnokana LAG-3 sBnsercs, mo-suguMomy, Oosiee 3PQPeKTUBHON NpuU KOMOWHHUPOBAHUHU C
NPOTOKOJIOM BakUWHAIMU. bpumm paspaboTaHbl MHOTHE 3KCHEPUMEHTAJIbHbIE CTPATEerHH
NPOTHBOOITYXO0JIeBOro BakuuHupoBanus (cm. Rosenberg, S., 2000, Development of Cancer
Vaccines, ASCO Educational Book Spring: 60-62; Logothetis, C., 2000, ASCO Educational
Book Spring: 300-302; Khayat, D. 2000, ASCO Educational Book Spring: 414-428; Foon, K.
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2000, ASCO Educational Book Spring: 730-738; cm. Takxe Restifo, N. and Sznol, M., Cancer
Vaccines, Ch. 61, ctp. 3023-3043 B DeVita ef al. (eds.), 1997, Cancer: Principles and Practice
of Oncology, 5-e¢ u3x.). B oxgHOW M3 TakWX CTpaTernii BaKLWHY TOTOBAT C NMPHMEHEHHEM
ayTOJIOTHUHBIX MJIH JJIOTEHHBIX OIyXOJIEBBIX KJIETOK. BBUIO MOKa3aHO, YTO TaAKUE KIETOYHbIE
BaKLMHBI SBJSAIOTCS HanOosee 3PpPeKTHBHBIMU MPH TPAHCAYKIHH OIYyXOJIEBBIX KJIETOK IS
skcnpeccun GM-CSF.  bruo nokazano, uro GM-CSF sBnsieTcsi CUJIBHBIM aKTHBAaTOPOM
Npe3eHTAaluY aHTUreHa 1Jisl onyxoneBoi BakuuHauu (Dranoff ef al. (1993) Proc. Natl. Acad.
Sci U.S.A. 90: 3539-43).

HccnenoBaHue 5KCIpecCU FeHOB M NATTEPHOB MIMPOKOMACIITAOHOM SKCIIPECCHUH T'€HOB IPH
Pa3NUYHBIX OINYyXONSAX IO3BOJWJIO MIASHTUPUIHMPOBATH TaK HA3bIBA€MblE OIMYXOJb-
cneunguunsie anturensl (Rosenberg, SA (1999) Immunity 10: 281-7). Bo MHOrux ciy4asx
OIyXOJb-CIIeU(HUYHbIE AHTHIEHbl MPEACTABJISIOT CO00H aHTHreHbl IuQQepeHINPOBKH,
9KCIIPECCUPYEMBIMHU B OIYXOJISIX U B KJIETKE, U3 KOTOPOI BOHUKJIA JAHHAS OIyXOJIb, HATIPUMEP
anturensl MenanouutoB gpl00, anturensl MAGE u Trp-2. OcoOeHHO BaXXHO, 4YTO OBLIO
IIOKA3aHO, YTO MHOTHE M3 JaHHbIX AHTUIE€HOB MPEACTABISAIOT COOOH MMIIEHH OIyXOJb-
cneunpuyabx T-kJIeTOK, OOHapyKeHHbIX B xo3siHe. biokana LAG-3 MOXeT MpUMEHSIThCS
COBMECTHO ¢ HAaOOpOM pEKOMOMHAHTHBIX OEJNKOB W/WIIM HENTHIOB, HKCIPECCUPYEMBIX B
OMYXOJIH, JIJIsl TPOIYLIUPOBAHUSI UMMYHHOT'O OTBETa Ha JaHHbIe Oenku. JlaHHbIe OeKK B HOpMe
paccMaTpPUBAIOTCS UMMYHHOH CHCTEMOW KaK ayTOAHTUI'€HbI U, CJIEJOBATENBHO, SIBISIFOTCS
TOJIEPAHTHBIMU K Hel. OmNyXOoJeBblii aHTUTeH MOXKET TaKXKe BKIIIOYATh OEJIOK TeoMepasy,
KOTOpPBII HEOOXOMUM JJIsi CHHTE3a TEJIOMEPOB XPOMOCOM U KOTOPBIA SKCIPECCHPYETCsS MPU
6osee yem 85% THUMOB paka YeJIOBEKa U TOJbKO B OTPAHUYEHHOM KOJIMYECTBE COMATHUECKUX
tkaneit (Kim er al. (1994) Science 266: 2011-2013). (/laHHbIe COMAaTUYECKHE TKAHH MOTYT
OBITh 3AIUILIEHBI OT UMMYHHOH aTaKu Pa3JInYHbIMU criocobamu). OrmyxoJieBbli aHTUTEH TaKKe
MOXET TMPENCTaBIATh COOOH "HEOAHTHIEHBI', SKCIPECCHPYEMble B PAKOBBIX KJIETKAX
BCJIEACTBUE COMATHYECKUX MYTAIUH, KOTOPbIE M3MEHSIOT MOCIENOBATEIbHOCTh OENIKa HIIH
CO3MIAIOT CJIUTBIE OEJTKN MEXKIY ABYMsI HEPOACTBEHHBIMHU MOCIIEOBATENBHOCTMU (HAIIPUMED,
ber-abl B xpomocome Philadelphia) nnmn nanotun u3 B-kieTouHbIX Omyxoei.

Jlpyrue onyxoJjeBble BaKLIUHBI MOTYT BKJIFOYATh OEJIKH U3 BUPYCOB, YYACTBYIOIIHX B PAKOBBIX
3a00NeBaHMSIX YEJIOBEKA, TAKUX Kak mamwiioMaBupychl uenoBeka (HPV), Bupycel remarura
(HBV u HCV) u Bupyc capkomsi Kanomu (KHSV). Jpyras ¢popma onyxosecnenuduaeckoro
aHTHUTeHa, KOTOPasi MOXKET MPUMEHSThCS COBMECTHO ¢ Onokanoni LAG-3, npexncrasisieT coboi
ounineHHble Oenku TeruioBoro moka (HSP), BbinenenHble u3 camoii onmyxoneBoii Tkaau. benku

TETJIOBOT'O IIIOKA COIepKaT (hparMeHThI OEJIKOB U3 OMyXOJIEBBIX KJIETOK, MPH 3TOM AaHHbie HSP
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SBJISTEOTCST  BBICOKO((EKTUBHBIMH B JOCTaBKE AHTUTCHIPE3CHTUPYIOIIMX KIETOK IS
UHIYKLIH IPOTHUBOOMYXO0IeBOro nMMyHutera (Suot & Srivastava (1995) Science 269:1585-
1588; Tamura et al. (1997) Science 278:117-120).

HennputHele kiaetkn (DC) ABRISIOTCS CHUIBHBIMH AHTHUTE€HIPE3EHTHPYIOIUMH KJIETKAMH,
KOTOpPBIE MOTYT NMPUMEHSThCS AJIs paliMHUHra aHTureHcneunpuyeckux orsero. DC moryt
NPOAYLHUPOBATECS €X ViVO W 3arpy’kaTbCsl Pa3IUYHbIMU O€JIKOBBIMH W MENTUAHBIMU
aHTUIeHAMHU, a TaK)Ke SKCTpakTaMu omyxouseBblx kieTok (Nestle ef al. (1998) Nature Medicine
4: 328-332). DC wmorytr Takke ObITh NOABEPrHYTHl TI'€HETUYECKOH TPAHCIYKIHH IS
SKCIIPECCUU JJAHHBIX OIMyXOJeBbIX aHTHUreHoB. DC OblIM Take CIUTHI HETOCPEACTBEHHO C
OIyXOJIEBBIMU KJleTKaMu s nenedt ummyHnusanuu (Kugler ef al. (2000) Nature Medicine
6:332-336). B kauectBe cnocoba BakimHaiuu, DC uMMyHH3anus MokeT ObITh 3 GekTHBHO
oobenunena c¢ Onokamoit LAG-3 nist aktuBaumu 0ojiee CHIIBHBIX TPOTHBOOIYXOJIEBBIX
OTBETOB.

bnokana LAG-3 ObiTh OObEeAMHEHA CO CTAHAAPTHBIMHU CrIOCOOAaMU JiedeHus: paka. biokazna
LAG-3 moxer ObITb 3 peKTHBHO 00BeTUHEHA C KypCaMHU XHMHUOTEPANIeBTHUECKOTO JICUEHUSL.
B 3THx ciydasx sBJIsSi€TCsl BO3MOXHBIM YMEHBIINTD 103y BBOAUMOIO X MMUOTEPANEBTUUECKOIO
pearenta (Mokyr ef al. (1998) Cancer Research 58: 5301-5304). Ilpumep Takoit KOMOMHAIIH
npeacTasisieTb codoit anTu-LAG-3 aHTUTEN0 B KOMOMHAIMH C AeKapOa3sMHOM JIs JICUSHHs
MenaHoMbl.  Jlpyrodi mnpumep AaHHOH KOMOWHAIMHM TpencraBisier coboii aHtu-LAG-3
AHTHUTENIO B KOMOMHaUMU ¢ uHTepseHKkuHOM-2 (IL-2) mist neyenus menaHombl.  HaydHbiM
000CHOBaHMEM KOMOMHHPOBAHHOTO puMeHeHus 0J1okanel LAG-3 1 XUMHOTEepanun SIBIISIETCS
TO, YTO THOENb KJIETOK, KOTOpasl SIBJIAETCSl CJIEACTBUEM IIMTOTOKCUYECKOTO JEHCTBHS
OOJIBPITMHCTBA XMMHUOTEPANEBTUUYECKUX COENUHEHHH, JOJDKHA NMPUBOAUTH K IMOBBIIICHHBIM
YPOBHSIM OITyXOJIEBOTO AHTUI€HA B MyTH MPE3EHTALNH aHTUIreHa. Jlpyrine KOMOMHUPOBAHHbIE
CHOCOOBI JIEUEHHsI, KOTOPbIE MOTYT PUBOANTH K CHHEpru3mMy ¢ 6yokanoit LAG-3 mocpencrsom
rubenu KIETOK, MPEACTABISIIOT Co0OH 00y4YeHre, XUPYPTHUI0 U BBIKJIIIOYSHUE YHAOKPHHHOU
¢bynkunu.  Kaknelii B3 3THX MPOTOKOJIOB IO3BOJISIET CO3/1aBaTh MCTOYHHUK OIYXOJIEBOTO
aHTHUreHa y X03suHa. WHrHOUTOPBI aHTHOT€HEe3a MOTYT Takyke KOMOMHHUPOBATHCS ¢ OJIOKamon
LAG-3. HarubupoBaHue aHTHOTeHE3a MPUBOIAUT K T'MOENH OIMyXOJIEBBIX KIJIETOK, KOTOPBIE
MOT'YT IOAABATh OIMyXOJIEBBI AHTUTE€H B MyTH MPE3EHTALMN AHTUT€HOB XO35MHA.
brnokupytomue LAG-3 aHTHTENna MOIyT TakXke NPUMEHSITbCI B KOMOWHAIMU C
oucnernupuUecKUMH aHTUTENIAaMH, KOTOpBIE TapreTUPYIOT 3Kcnpeccupyromme Feo mnmm Fey
peuenTop 3(deKkTopHble KIETKH Ha OMyxoNieBble KJIETKU (cM., Hampumep, mareHThl CIIIA

5922845 u 5837243). bucneunduyeckne aHTUTENA MOTYT IPUMEHSITHCS ISl TAPTETHPOBAHUS
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IBYX OTAENbHBIX aHTHreHoB. Hampumep, Oucnenuduyeckue aHTuTena MpoTHB pPeLENTOpa
Fc/onyxonesoro anturena (Hampumep, Her-2/neu) npumeHsum A TapreTHPOBAHHS
MakpodaroB Ha y4aCTKH OIMyXoju.  Takoe TapreTupoBaHue MoOxeT Oojee 3(p(PEeKTHBHO
AKTUBUPOBATH OIMyXOJIb-CIIELU(UIHBIE OTBETHl. T-KJIETOYHASI BETBb JAHHBIX OTBETOB MOJKET
yBEeNN4IMBAThCS Onaronapst npuMeneHno omokanel LAG-3.  AnbTepHaTUBHO, aHTUT'€H MOKET
nocTaByATbCs HernocpencTBeHHO kK DC ¢ npumeHeHneM OucrnennpuIHbIX aHTHUTEN, KOTOpPbIE
CBSI3bIBAIOTCS C OIYXOJIEBBIM AHTUT€HOM U CIIeLU(UIECKUM B OTHOIIEHUH IEHAPUTHBIX KJIETOK
MapKepOM IOBEPXHOCTH KIIETOK.

Omnyxonu n30eratoT UMMYHHOTO KOHTpOJIA Ojarofapsi OOJbIIOMY KOJWYECTBY MEXAHU3MOB.
MHorue 13 Takux MEeXaHHU3MOB MOTYT OBbITh IPEOJOJIEHbl MHAKTHUBALMEH OENKOB, KOTOpbIE
SKCIIPECCUPYIOTCS OMYyXOJNSIMM U KOTOpbIE SBISIOTCS HMMYHOCYIIPECCUBHBIMU. Onnu
BKIrouatoT, cpeau npodero, TGF-B (Kehrl ez al. (1986) J. Exp. Med. 163: 1037-1050), IL-10
(Howard & O'Garra (1992) Immunology Today 13: 198-200), u Fas nurana (Hahne ef al. (1996)
Science 274: 1363-1365). AHTHTeNA K KXXIOMY U3 YKa3aHHBIX ar€HTOB MOTYT IIPUMEHSTHCS B
komMOuHaimu ¢ aHTH-LAG-3  aHTMTeNnoM  ans mpotuBoneicTBus  3ddexTam
UMMYHOCYTIPECCUBHOT'O areHTa U COJEHCTBYUS HMMYHHBIM OTBETaM XO35IMHA IIPOTUB OMyXOJIH.
Jlpyrue aHTuTesna, KOTOpble aKTUBUPYIOT UMMYHHBIH OTBET XO35MHA, MOTYT NPUMEHSTHCS B
koMOuHaimu ¢ aHTu-LAG-3 antutenom. OHM BKIHOYAOT MOJIEKYJBI Ha IMOBEPXHOCTH
IEHIPUTHBIX KJIETOK, KOTOpbIe akTHBUPYIOT QyHKIHI0 DC 1 npe3eHTanuio aHTUreHa. AHTH-
CD40-anTuTena cnocoOHb! 3¢ (HEKTUBHO 3aMEHATh aKTHBHOCTb T-KieTok-xennepoB (Ridge ef
al. (1998) Nature 393: 474-478) u MOTYT IPUMEHSTBCS COBMECTHO ¢ aHTH-LAG-3 aHTUTENAaMU
(Ito et al. (2000) Immunobiology 201 (5) 527-40). AxKTHBaUMs AHTUTEN K KOCTHMYJIUPYIO LM
T-knetku monekyinam, takum kak CTLA-4 (mampumep, matent CIIA 5811097), OX-40
(Weinberg et al. (2000) Immunol 164: 2160-2169), 4-1BB (Melero et al. (1997) Nature
Medicine 3: 682-685 (1997), u ICOS (Hutloff et al. (1999) Nature 397: 262-266) MOXKET TaKkxe
o0ecreynBaTh MOBBIIIEHHBIE YPOBHU aKTUBALUHU T-KJIETOK.

B Hacrosiiee BpeMst ISl JIEYSHUST PA3IMIHBIX OIMYXOJEH reMOIMO3ITHUECKOTO TPOHCX OXKIEHHSI
NPUMEHSIETCS TPAHCIUIAHTALMSI KOCTHOTO Mo3ra. B TO BpeMst Kak peakiusi OTTOPXKEHHs
TPAHCIUIAHTATA SIBJIIETCSI CIEACTBUEM TAKOTO JIEUEHUs, OJIArONpHUsITHOE TEParieBTUYECKOe
BO3JICHCTBHE MOXET OBITh AOCTHTHYTO 32 CYET PEaKLUH TPAHCIUIAHTAT MPOTUB OMYXOJH.
brnokana LAG-3 MOXeT NpHUMEHSTBhCS Il TOBBILIEHUS 3PQPEKTUBHOCTH IMEPeCakeHHBIX
OMyXOJIb-CIIeHU(UIHBIX T-KIETOK TOHOPA.

Taxke CymecTByeT HECKOJbKO JKCINEPUMEHTAIbHBIX IPOTOKOJIOB JICUEHHs, KOTOpbIE

npeayCcCMaTpuBarOT €x VIVO aKTHUBAlLUIO U SKCIIAHCUIO aHTI/IFeHCHeLII/I(l)I/ILIHbIX T-xneTox u
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allanTUBHBIN MEPEHOC 3TUX KJIETOK PELUITHEHTaM JJIsl CTHMYJINPOBAHMS aHTUT€HCTIETM(PUIHBIX
T-knerox mporus onyxomu (Greenberg & Riddell (1999) Science 285: 546-51). Takue
CrocOOBI MOTYT OBITH TaKXe MPUMEHSTHCS Ul aKTHBALMU T-KJIETOYHBIX OTBETOB Ha
UH(EKIMOHHbIE areHThl, Takue kak CMV. FEXx vivo aktuBaims B npucyTcTBuu aHTu-LAG-3
AHTUTENl MOXKET YBEJIMYMBATH BCTPEUAEMOCTb U AKTHUBHOCTb AJONTHBHO NE€PEHECEHHBbIX T-
KJIETOK.

Hudbexyuonnwvie 6onesnu

Jns nedeHus MauueHTOB, WH(QUIMPOBAHHBIX KOHKPETHBIMH TOKCHHAMH WJIM TAaTOr€HaMH,
NPUMEHSIIOTCSL IPYTHe CIocoObl MO HM300pETeHHIO. Taxum oOpaszom, Apyroil acmexr
n300peTeHns OTHOCUTCSI K CrocoOy JeueHus: MH(EKIMOHHOTrO 3a0oyieBaHUsl y CyOBbeKTa,
BKJIFOUAIOLIEMy BBeneHHe cyObekTy aHTH-LAG-3 aHTUTENna Wiy ero aHTUI€HCBA3BIBAIOIIEH
YaCTH TaKUM O0pa3oM, 4TO CYOBEKT IMOIBEPraercs JICUEHHI0 B OTHOIIEHWH YKa3aHHOTO
uHpexkunonHoro 3adoneBanusi.  IIpeAnouYTHTENHPHO, AHTUTENO NMPENCTABIIET COOOM aHTH-
LAG-3 anTHTesno yenoBeka (Hampumep, Ji000Oe M3 OMUCAHHBIX 31ech aHTU-LAG-3 aHTHTEN
yejoBeka). J{OMONHUTENbHO WM aIbTEPHATUBHO, NAHHOE AHTUTENO MOJXKET NPECTaBIIATH
co00i XMMepHOe MIIM T'YMaHU3UPOBAHHOE AHTUTEJIO.

[TonoOHO ee MPUMEHEHUIO B OTHOLIEHHH OMYXOJIeH, Kak 00CYKAaIOCh BhIIIE, OMIOCPETOBAHHAS
anturenoM Onokama LAG-3 MOXET NpPUMEHSTBCS CaMOCTOSITEIbHO WJIM B KAa4eCTBE
JOTIOJIHEHUsST B KOMOWHALIMK C BaKUWHAMH JUISI CTUMYJHPOBAHUS MMMYHHOTO OTBETa Ha
NATOT€HHbI, TOKCUHBI U ayTOAHTHIeHbI. [IprMepbl MaTOreHOB, MPOTHUB KOTOPBIX MPHUMEHEHHE
YKa3aHHOTO TEPAIeBTUYECKOro MOIX0Aa MOXET ObITh 0COOEHHO 3(h(EeKTUBHBIM, BKIIOUYAOT
NaTOTe€HbI, KOTOPbIE HE MOANAIOTCS YVHHYTOXKEHHIO C MPUMEHEHHEM CYLIECTBYIOIIUX B
HACTOsIIIee BPEMsl BaKIMH, WU MMATOTEHbI, MPOTHB KOTOPBIX AEHCTBUE CTAHAAPTHBIX BAKIMH
He sIBJIIeTCs A0CTaTo4HO 3¢ exktuBHbIM. OHU BKIFOYAKOT, O0e3 orpanndenusi, BUY, Bupycel
rernatuta (A, B u C), BUpyChI rpuIma, reprecBUpPyChl, BO30YIUTENEH ruapauo3a, Bo3oyaurenei
MassIpuu, Jedmmannosa, Staphylococcus aureus, Pseudomonas aeruginosa. bnokana LAG-3
OCOOEHHO TOJIe3HA MPOTHUB PACIPOCTPAHEHHBIX WH(EKUUN C areHTaMu, TakumMu kak BIY,
KOTOpBIE MPE3EHTUPYIOT W3MEHEHHbIE AHTHIEHbl B TEYEHHE IepHoaa HH(PULIHUPOBAHMSL
JlaHHbIE HOBBIE YTIUTOINBI PACTIO3HAKOTCS] KaK Yy>KEpOIHbIE B MOMEHT BBeneHus1 aHTU-LAG-3
aHTHUTEN, TakuM o00pa3oM TPOBOLUPYS CHIbHBIA T-KJIETOYHBbIH OTBET, KOTOpPBIA HE
3araylIaeTcsl HeraTUBHbIMU curHainamu depe3 LAG-3.

HekoTopble mpumepbl NMAaTOTEHHBIX BHUPYCOB, BBI3BIBAIOIINX HHQEKIHH, KOTOPBIE MOTYT
NOJIBEPTaThCs JISYSHUIO criocobamu no n3odperenuto, skmoyaroT BUY, Bupyc remarura (A, B

w C), repnecsupyc (Hanpumep, VZV, HSV-1, HAV-6, HSV-II u CMV, Bupyc Dmiurelina-
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bappa), aneHoBupyc, Bupyc rpunma, (GIaBHBHPYCHI, 3XOBUPYC, pHHOBUpYC, BUpYyC Kokcakwy,
KOPOHABUPYC, PECHUPATOPHO-CUHLUTUAJIBHBIN BHUPYC, BHUPYC 3MUAEMHYECKOrO MapOTHUTA,
pPOTaBUPYC, BUPYC KOpPH, BHUPYC KOPEBOH KPAaCHYXH, MAPBOBUPYC, BUPYC KOPOBBEU OCHHI,
HTLV-Bupyc, Bupyc JleHre, mnanwuiOMaBUpPyC, BHUPYC KOHTAaruO3HOrO MOJUIFOCKA,
NOJMOBUPYC, BUpYC OemieHcTsa, JC-Bupyc u BUpyc apOOBHPYCHOro SHIIedaIuTa.

HekoTopble mpumepbl MaTOreHHBIX OaKTEpHii, BBI3BIBAIOLINX HMH(EKLUUH, KOTOPbIE MOTYT
MIOABEPraThCs JICUEHHIO CIIOCOOAMU 1O M300PETEHHIO BKIIIOYAIOT XJAMUANH, OakTepuu poaa
Rickettsia, mukoOakrepun, CTaUIOKOKKH, CTPENTOKOKKH, MHEBMOKOKKA, MEHUHTOKOKKH U
roHokokky, Klebsiella, Proteus, Serratia, Pseudomonas, Legionella, nugrepuiiasie bakrepun,
Salmonella, OGamwmnbl, BO30yAWTENs XONEPH, BO30YAUTENb CTONOHSKA, BO30yIUTEND
6oTynu3ma, BO30yauTENb CHOMPCKOIT S3BbI, BO30YAUTENb YyMbl, BO30YIUTEIb JIENTOCIIUPO3a U
OakTepuu, BbI3bIBarOIIKe O0e3Hb JlaiiMa.

Hexoropsle mnpuMmepsl MAaTOTEHHBIX TIPUOOB, BBI3BIBAOLIMX HHQPEKIHH, KOTOPbIE MOTYT
MOJIBEPraThCs JICUSHHIO criocobamu mo u3obperenuto, BkiovaroT Candida (albicans, krusei,
glabrata, tropicalis u T.1.), Cryptococcus neoformans, Aspergillus (fumigatus, niger u T.1.), pox
Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis u Histoplasma capsulatum.

HeKOTOpre NMPUMEPDBI MAaTOTCHHBIX IMapa3sSHUTOB, BbI3BIBAIOIHX I/IH(beKL[I/II/I, KOTOPBIE MOTI'YT
MOJBEPraThCsl JICYEHUIO crocodamu Mo u300pereHuto, BkodaroT Entamoeba histolytica,
Balantidium coli, Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp.,
Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma
cruzi, Leishmania donovani, Toxoplasma gondii, Nippostrongylus brasiliensis.

Bo Bcex BblmeykasaHHbIX criocobax Omokana LAG-3 MokeT KOMOMHUPOBATBHCS C APYTUMH
(bopMamMu UMMYHOTEpPAITUH, TAKUMH KaK JICYSeHHE LIUTOKUHAMHU (Hampumep, uaTepdepoHamu,
GM-CSF, G-CSF, IL-2) unu Tepanust ¢ IpUMEHEHHEM OUCTIELU(UIECKUX aHTHUTEN, KOTOpast
o0ecreunBaeT yCHUIEHHYI0 MPE3EHTALMIO0 OMyXOJIEBbIX aHTHIeHOB (CcM., Hampumep, Holliger
(1993) Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak (1994) Structure 2:1121-1123).

Aymoummyntvie peaxyuu

AHTH-LAG-3 aHTHUTENa MOTYT NPOBOLUPOBATH M YCHUJIHMBATH AyTOUMMYHHBIE OTBETHI.
JleliCTBUTENbHO, MHIYKIIHSI POTHBOOMYXOJIEBBIX OTBETOB C MPUMEHEHNEM BAKI[MH HA OCHOBE
OMyXOJIEBBIX KJIETOK W TENTHIOB BBIABHJIA, YTO MHOTHE IPOTHBOOMYXOJIEBbIE PEAKIHH
BKJIFOYAIOT PEAKTHBHOCTH NMPOTUB COOCTBEHHBbIX aHTHreHoB (van Elsas ef al. (2001) J. Exp.
Med. 194:481-489; Overwijk, et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 96: 2982-2987,
Hurwitz, (2000) ssiue; Rosenberg & White (1996) J. Immunother Emphasis Tumor Immunol
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19 (1): 81-4). Taxum oOpa3om, MOKHO paccMaTpuBaTh NpuMeHeHue Onokaas! npotus LAG-3
COBMECTHO C Pa3JINYHBIMH ayTOJOTUYHBIMH O€JIKaMH JIJIsl CO3aHUS TPOTOKOJIOB BAaKLIMHALIIN
i 3¢(GEeKTUBHOrO MPOAYLUPOBAHUS MMMYHHBIX OTBETOB IMPOTHB JAHHBIX ayTOJOTMYHBIX
OenmkoB s jiedeHus 3aboneBaHuii.  Hampumep, Oone3Hbp AubnreiiMepa BKIIIOYAET
HE)KeJIaTeIbHOe HaKOIUleHHe Af3 menTuia B aMMJIOUIHBIX OTJIOKEHMSX B TOJOBHOM MO3TE;
peaKkIMy aHTUTEN MPOTHB aMHJIOWAA CHOCOOHBI OYMINATH JAHHBIE AMHIJIOMIHBIE OTJIOKEHHS
(Schenk et al., (1999) Nature 400: 173-177).

Hpyrue ayTonoruyHsle Oenku, Takue kak IgE, Takyke MOryT NpUMEHSThCS B KAUeCTBE MUILIEHEH
1151 JedeHus annepruu U actMbl, a TNFou MOryT npuMeHAThCS 1S JIeUeHUsl PEBMAaTOUAHOTO
aprpura. HakoHew, peakuuu aHTUTEN Ha Pa3jIMYHbIE TOPMOHBI MOTYT OBITH MHIYLIUPOBAHBI
npuMeHeHueM aHTU-LAG-3 antutena.  HeiTpanusyrooimue peakuuu aHTUTEN IPOTHB
PENpPOAYKTUBHBIX TOPMOHOB MOTYT NMPHUMEHSTBCS [UIsi KOHTpauenuuu. Heirpanusyromas
peakLusi aHTUTEN NMPOTHB FOPMOHOB U JIPYTUX PACTBOPHMBIX (PAKTOPOB, HEOOXOMUMBIX IS
pocTa OIpeneieHHbIX BHUIOB ONYXOJIEH, TaKkKe MOXKET pacCMaTpUBATbCS B KaueCTBE
BO3MO’KHBIX MULIEHEH BaKL[UHALIUH.

Cnoco0pl, aHaNOrMYHBIE ONMMCAHHBIM BbIIE criocodam, mus npuMeHeHus aHTH-LAG-3
aHTUTENa, MOTYT IPHUMEHATbCS Ul HHAYLUPOBAHUS TEPAaNEeBTHUYECKUX AayTOUMMYHHBIX
peakuuil I JIeYeHWs] MALMEHTOB, HMEIOIINX HEXeJaTebHOEe HaKallJMBaHUE IPYyTrUx
ayTOAHTUTE€HOB, TAKUX KaK aMUJIOMIHBIE OTJIOKEHHUs, BKIItO4asi A3 mpu Oone3Hu Ajbrreiimepa,
UUTOKUHOB, Takux kKak TNFa, u IgE.

Baxyunui

AHTH-LAG-3 aHTHTENa MOTYT MPUMEHSATHCS Ui CTUMYJIMPOBAHUS AHTHICHCTIEU(PUISCKUX
UMMYHHBIX  peakuuil myTeM CcoBMecTHOro BBefeHuss aHTU-LAG-3  aHTuTena c
NPEACTABISIFOIIUM HHTEPEC aHTUTEHOM (Hampumep, BakIuHOH). Takum o0pasom, B ApyroMm
aCIIeKTe HACTOsAIIee N300pETEeHNE OTHOCUTCS K CIIOCO0Y CTUMYJTUPOBAHMSI UMMYHHOH PEaKIiU
Ha aHTUTEH y CyOBeKTa, BKIIOYAOLIEMY BBEICHUE YKa3aHHOMY CyOBekTy: (1) aHTureHa; u (ii)
anTH-LAG-3 aHTUTENa WU €r0 aHTUTE€HCBSI3bIBAIOIIEH YaCTH TAKMM 00pa30M, YTO HIMMYHHAsI
peaknus Ha JaHHBIH AaHTUTeH y CyObekTa ycuiamBaercs. IIpeAmnodTHuTeNbHO, aHTHUTENO
npezacrasisiet codoit anTu-LAG-3 anTHTeNno Yenoseka (Hanpumep, iro0oe U3 ONMMCAHHBIX 31€Ch
anTu-LAG-3 anturen yenoBeka). J{OMOJHUTENBHO WM aJIbTEPHATHBHO, JAHHOE AHTUTENIO
MOXET MPEACTABIATh COO0M XMMEPHOE MIJIM T'YMAaHHU3UPOBAHHOE aHTUTENO. AHTUTE€H MOXET
NPEACTABISTH COOOH, HAPUMeEp, OMyXOJIEBbI AHTUTEH, BUPYCHBII aHTHIeH, OaKTE€PHAIbHBIHI

AHTUI'CH WKW AaHTHUICH W3 I1aTOI'CHA. HeOI"paHI/ILII/IBaIOIJ.II/Ie NPpUMEPBI TAKHUX AHTHUI'CHOB
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BKJIFOYAIOT AHTUTEHBI, OMMCAHHbIE B BBIIICTIPHUBEICHHBIX Pa3eNiaX, TAKHE KaK OMyXOJIEBbIE
AHTHUTeHbI (MITH IPOTUBOOIYXOJIEBbIE BAKLIWHBI), ONTMCAHHBIC BBIIIE, FJIH AaHTHTCHBI U3 BUPYCOB,
OakTepuii WM APYTHX NaTOT€HOB, ONMCAHHBIX BBILIE.

ITonxonsmuye myTH BBEACHUsS KOMITO3ULMN aHTUTEN (HAPHMEP, MOHOKJIOHAJIBHBIX aHTHTEI
4esioBeKa, nonucnenudpuueckux u OucnennPuIecknx MOJIEKYJ I UMMYHOKOHBIOTATOB) T10
U300pETEHUIO 771 ViVO W if Vilro XOPOLIO U3BECTHBI U3 YPOBHS TEXHUKH U MOTYT OBITh BBIOPAHBI
CHeLMAINCTaMH B 1aHHOW obnacti. Hampumep, KOMITIO3UIIMH aHTHTEN MOTYT OBbITh BBEAEHBI C
MOMOIIBI0 MHBEKLUH (HAIpUMep, BHYTPUBEHHOW WM MOAKOXHOH).  Iloaxopsime mo3bl
IPUMEHSIEMBIX MOJIEKYJ OyIyT 3aBUCETh OT BO3PACTa U MAcChl TeJa CyObeKTa U KOHLIEHTPALIIH
U/WJM COCTaBa KOMIIO3ULIUU AHTUTEI.

Kax ommcano Beime, aHTH-LAG-3 aHTHTENna 4enoBeka MO H300pPETEHHI0 MOTYT BBOJUTHCS
COBMECTHO C OJHUM HJIM HECKOJBKHUMM APYTHMH TEPaNeBTHYECKUMH areHTaMH, Hanmpumep
LIUTOTOKCUYECKHM AareHTOM, paJUOTOKCHYECKUM areHTOM WM HMMYHOCYIIPECCUBHBIM
areHTOM. AHTHTEJIO MOXET OBITh CBSI3aHO C areHTOM (B BHI€ HMMYHOKOMIUIEKCA) HJIH OHO
MOKeT OBbITh BBEIEHO OTAEIBbHO OT areHTa. B mocinenHem ciydae (B Ciydae OTHENBHOTrO
BBEJICHHs1) AHTUTEJIO MOXKET BBOJUTHCS 0, TOCIE MM COBMECTHO C YKA3aHHBIM areéHTOM WJIN
MOXET BBOJUTbCS COBMECTHO C JAPYIMMM M3BECTHBIMU BHMJAMM TepamnusM{, Hampumep
MPOTUBOPAKOBOH Tepanuel, Hampumep, oOnaydeHueMm. Takue TepaneBTHYECKHUE areHThI
BKJIFOYAIOT, CPEAM IMPOYero, MPOTUBOOMYXOJEBbIE AareHThl, TaKue Kak JOKCOPYOHIMH
(ampuaMUIMH), TUCIUIATHH, OJEOMUIMH CyJb(paT, KApMYCTHH, XJOpaMOyLwI, nakapOa3uH u
UKI0(pOoCchHaMUATHAPOKCUMOUEBUHY, KOTOpble caMu 1O cebe 3P QPeKTUBHBI TOJBKO MpU
YPOBHSIX, SIBJISTFOIIMXCSI TOKCHYHBIMH FUTH CYOTOKCUYHBIMHE JIJIs TanieHTa. L{ucniaTiuH BBOOSAT
BHYTPUBEHHO B Buze 100 Mr/mi1 10361 OJTUH pa3 KaKIbIe YEThIPE HENEIH, a AIPUAMHULIFH BBOIST
BHYTPUBEHHO B Buae 00-75 mr/mi no3sl oguH pas kaxablie 21 neHb. CoBMeCTHOE BBEACHUE
anTu-LAG-3 aHTUTEN YeoBeKa WM UX aHTUT€HCBSI3bIBAIOINX (PPArMEHTOB MO HACTOSIILEMY
U300pPETEHUI0 C XUMHOTEPANeBTUYECKIMH areHTaMu O0eCleYrBaeT /Ba IMPOTHBOPAKOBBIX
areHTa, KOTOpbI€ NEHCTBYIOT MOCPENCTBOM PAa3IMYHBIX MEXAaHHU3MOB, KOTOPBIE OKAa3bIBAIOT
LIUTOTOKCUYECKOE AeHCTBHE B OTHOLICHUN OMYXOJIEBBIX KJIETOK YelIoBeKa. Takoe COBMECTHOE
BBEJICHHE MOXKET PEIINTh NMPOOJIEMbI, BbI3BAHHBIE PA3BUTHEM PE3HCTEHTHOCTHU K JIEKAPCTBAM
WIA U3MEHEHHEM aHTUT€HHOCTH OITYyXOJIEBBIX KJETOK, YTO IENaeT WX HEPEAKTHBHBIMHU B
OTHOILIEHUH aHTHUTENA.

B o0bem Hacrosimero M300peTeHHs] BXOAAT Takke HAOOPBI, BKIOYANOIIHE KOMIIO3ULIUH
AQHTUTENl MO W300peTeHn0 (HampuMep, AaHTUTENl 4YeJiOBeKa, Oucmenu(puueckux WiIu

HOJ'II/ICHGLII/I(bI/ILIeCKI/IX MOJICKYJT WU I/IMMYHOKOH’bIOFaTOB) U UHCTPYKIHU IO MPUMCHCHMHIO.
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Habop Taxske MOKeT coiepskaThb, 0 MEHbLIeH Mepe, OIMH TOMOJHUTEIbHBIN PEareHT WK OJHH
WJIH HECKOJIbKO JIOTIOJHUTEJIbHBIX aHTUTEJ YeJIOBEKa M0 U300pEeTeHHI0 (HanmpuMep, aHTUTENIO
YeJIoBeKa, UMEIoIlee KOMIUIEMEHTApHYIO aKTUBHOCTb, KOTOPOE CBS3BIBAETCSI C SMHUTOMOM B
anturene LAG-3, OoTiIMYarOIMMCS OT 3MUTONA TEPBOrO aHTHUTENa dejoseka).  Habopwr
OOBIMHO BKJIIOYAIOT 3THUKETKY, YKa3bIBAIOILYIO MPEAINojaraeMoe MPUMEHEHHE COIepPKUMOro
nanHoro Habopa. TepmuH "3THKeTKA" BKIIFOUAET JIFOOOM TEKCT WM OTIIEYaTaHHBIA MaTepuall,
HaKJICCHHBIN Ha YIIAKOBKY WJIM BJIOXKEHHBIH B YIIAKOBKY JaHHOTO HaOopa, WK MpHJIaraeMblil K
JAHHOMY HaOOpy B KaKOH-1ub0 UHOM (opme.

Kombunuposanunas mepanusi

B npyrom acnekre nzoOpereHne OTHOCUTCS K crioco0amM KOMOMHHMPOBAHHOHM Tepamuu, NMpH
KOTOpbIX aHTU-LAG-3 aHTUTENnO (MM €ro aHTUT€HCBSA3bIBAIOINAS YacTh) MO HACTOALIEMY
N300pETEHNI0 BBOAUTCS COBMECTHO C OJHMM MJIM HECKOJbKHUMH JIONOJHHUTEIbHBIMU
AHTUTEJIAMHU, KOTOPBIE SIBIISTFOTCS 3P (PEKTUBHBIMU TIPU CTUMYJIMPOBAHUN UMMYHHBIX PEaKIHH
IJIS1 TOTIOJTHUTEJIBHOTO YCUJIEHHSI, CTUMYJIMPOBAHMS WM arl-peryJMpOBaHUs TAKUM 00pa3oM
MMMYHHBIX peakiuil y cyObekTa. B onHOM BapuaHTe OCyIIECTBICHUS H300peTeHNEe OTHOCUTCS
K croco0y CTUMyJIHMPOBaHMS HMMMYHHOTO OTBeTa Yy CyOBEKTa, BKIHOUYAIOIIEMY BBEICHHE
cyopekty aHTH-LAG-3 aHTHTENa W ONHOTO HJM HECKOJbKHX JOTIOTHUTEIbHBIX
MMMYHOCTUMYJIUPYIOIINX aHTUTEN, Takux kak aHTu-PD-1 antureno, antu-PD-L1 antureno
w/wm aHtTH-CTLA-4 aHTUTENO, Tak 4YTO y CyOBEKTa CTUMYJHPYETCS HMMMYHHBIH OTBET,
HampuMep Uil MHTUOUPOBAHMS POCTA OMyXOJH MJIM CTUMYJIMPOBAHUSI MPOTHBOBHPYCHOTO
oTBeTa. B npyrom BapuaHTe ocylecTBIeHHs CyObekTy BBOAAT aHTU-LAG-3 aHTUTENO U aHTH-
PD-1 antuteno. B npyrom BapuaHTe ocyiecTBieHus CyObekTy BBOIAT aHTH-LAG-3 aHTHTENO
u antu-PD-L1 antuTeno. B apyrom BapuanTe ocyiiecTBieHus: cyObekTy BBOAAT aHTU-LAG-3
antutreno u aHtu-CTLA-4 antuteno. B oxHoMm Bapuante ocyuiectBieHuss aHtu-LAG-3
AHTHUTENIO TIPEACTaBIIET COOOW AaHTHUTENO 4YEeJNIOBeKa, TAKOe KaK OIHMCAHHOE AaHTUTEO.
AnprepHaTUBHO, aHTU-LAG-3 aHTUTENO MOXKET MPEeACTaBIATh COOOM, HApUMep, XUMEPHOe
WA TYMaHU3UPOBAHHOE aHTUTENIO (Hampumep, nonydeHHoe u3 antu-LAG-3 mAb meim). B
ApPYyrOM BapuaHTe€ OCYLIECTBJICHMs, [0 MeHbIled Mepe, OAHO JOMOJHUTEIbHOE
UMMYHOCTHUMYJIHpYyIOLIee anTtuteno (Hanpumep, aHTH-PD-1, antu-PD-L1 w/nnmn antn-CTLA-
4 aHTHUTEJIO) MPENCTaBIsAeT COOOI aHTHTENO YeIoBeKa. AJIBTEPHATUBHO, 10 MEHBIIEH Mepe,
OHO JONOJHHUTEIBHOE HWMMYHOCTUMYJIHPYIOIIEE AHTUTENO MOXKET MpPEACTABISATh COOOM,
HarpuMep, XUMEPHOE I I'YMAHU3HUPOBAHHOE aHTUTENO (HAIpUMep, OJIy4YeHHOE 13 aHTU-PD-

1, antu-PD-L1 w/unu antu-CTLA-4 aHTHTENA MBIIIN).
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B napyrom BapuaHTe OCYIIECTBJIEHHsSI H300pETEHHE OTHOCHTCA K CIOCO0y JIeUeHHs
runeprnponrdepaTuBHOro 3abojeBanus (HaIpuUMep, paka), IpeayCMaTPUBAIOLIEMy BBEIECHUE
anturena npotuB LAG-3 u anturena npotus CTLA-4. B npyrux BapuaHTax OCyILE€CTBIEHUS
aHTu-LAG-3 antureno BBousT B cyOrepanesTudeckoii no3e, aHTu-CTLA-4-aHTUTENO BBOIST
B CyOTepaneBTHUYECKON 7103€ MK 00a M3 HUX BBOJAT B CyOTepaneBTHUECKOH no3e. B npyrom
BApUAHTE OCYLIECTBJIEHUS HACTOsIIee H300peTeHHe OTHOCUTCA K CIoco0y HU3MEHEHHUs
noOo4Horo 3¢ddekra, CBSI3aHHOTO C JIEYCHHEM THIeprpou(epaTUBHOrO 3a00JieBaHUs
MMMYHOCTUMYJIMPYIOLIMM areHToM, BKIOUYaroleMy BaefaeHue aHTu-LAG-3 aHTuTeNna u
cyorepanesruuyeckoii no3bl aHTU-CTLA-4 antutena cyOwpekTy. B HekoTOpBIX BapHaHTax
OCYIIECTBIIEHUs] CYOBEKT TpencraBiseT coOOH uenoBeka. B npyrux BapuaHTax
ocymectBieHus: aHTu-CTLA-4 anTuteno npeacrapisieT co00M MOHOKJIOHAJIBHOE aHTUTEJIO C
nocjenoBaTebHOCThIO denoBeka 10D1 (onmucannoe B PCT mybGmukamun WO 01/14424), a
autu-LAG-3  aHTMTeno  mpexacraBimsieT  COOOH — MOHOKJIOHAJBHOE  AHTUTENO €
NIOCJIEIOBATEIbHOCTBIO YEJIOBEKa, Takoe Kak onucanHoe 3necb LAG3.5. Jpyrue antu-CTLA-
4 aHTHTENa B paMKax CHOCOOOB IO HACTOSIIEMY H300PETEHMIO BKIIIOYAIOT, HANpHMED,
criocoObl, onucanubie B: WO 98/42752; WO 00/37504; marenre CIIIA 6207156; Hurwitz et al.
(1998) Proc. Natl. Acad. Sci. USA 95(17):10067-10071; Camacho et al. (2004) J. Clin.
Oncology 22(145): Abstract No. 2505 (antureno CP-675206); u'y Mokyr ef al. (1998) Cancer
Res. 58:5301-5304. B Hexoropbix BapuaHtax ocyuiectBieHus aHTH-CTLA-4 aHTuTENo
cesspiBaerca ¢ CTLA-4 yenoseka npu 3Hadenun Kp 5 x 10® M unu MeHee, cBsi3bIBaeTCs C
CTLA-4 uenoseka npu 3nauenuu Kp 1 x 10 M unu menee, cpsasbisaercs ¢ CTLA-4 yenoseka
npu 3Hadennu Kp 5 x 10 M unu menee unu cessbiaercst ¢ CTLA-4 yenoBeka Npu 3Ha4€HUU
Kpor 1 x 10®*M o 1 x 1071 M unu menee.

B npyrom BapuaHTe OCYLIECTBIICHUSI HACTOSIIIEE N300PETEHNE OTHOCUTCS K CIIOCO0Y JICUeHHsI
runeprpordepaTuBHOro 3a0oneBanus (HanmpuMmep, paka), BKIroJaromemy Beeaenue LAG-3
antutena u PD-1 anturena cyOwvekty. B nmpyrux BapmanTtax ocyuiecteieHus aHTu-LAG-3
AHTUTENIO BBOIAT B CyOTepameBTHYeCKOW pgo3e, aHTU-PD-1 aHTHTENO BBOAST B
cyOTepaneBTHYeCcKOl 03e mim 00a U3 HUX BBOAST B CyOTepaneBTHUECKOH no3e. B npyrom
BApUAHTE OCYLIECTBICHUSl HACTOsIIee H300pETeHHEe OTHOCUTCS K CIoco0y HU3MEHEHHUs
noOo4yHoro 3¢ddekra, CBSI3aHHOTO C JIEYEHHEM THUIeprnpou(epaTUBHOIO 3a00JeBaHUS
MMMYHOCTUMYJUPYIOLIMM areHToM, BKIOUYaroleMy BBefaeHue aHTu-LAG-3 aHTuTena u
cyOrepaneBTuyeckoii o3l aHTH-PD-1 anTuTena cyOwekry. B HEKoTOpbIX BapHaHTax
OCYIIECTBIIEHHs] CYOBEKT mpencraBiseT coboil  demoBeka. B HEKOTOpBIX BapHaHTax

ocymectBieHus: antu-PD-1 antureno mpencrasisier coOOW MOHOKIIOHAJIBHOE AHTHUTEIO C
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NOCJIEIOBATEIbHOCTBIO  desoBeka W aHTU-LAG-3  aHTHTENno mpexncraBisier coOoi
MOHOKJIOHAJIbHOE aHTUTENO C MOCIEeI0BATEIbHOCTBIO YEJIOBEKa, TAKOE KaK OMUCAHHOE 31€Ch
LAGS3.5. Ilpumepsl antu-PD-1 anTuTEn C MOCAEA0BATENBHOCTHIO YeNIOBEKa BKIFOUAOT 17D8,
2D3,4H1, 5C4 u4A11, koropsie onncansl B PCT nybmukammm WO 06/121168. [Ipyrue anTu-
PD-1 anTuTena BkmOYarT, Hampumep, jJamOpommzymad (WO02008/156712) m AMPS14
(W02010/027423, W02010/027827, W02010/027828, W02010/098788). B HekoTOpBIX
BapUaHTax OoCyluecTBieHus: aHTU-PD-1 anTurteno cesaspiBaercs ¢ PD-1 yenoseka npu 3HaueHUN
Kp 5 x 10® M unu menee, cpsasbiBaercs ¢ PD-1 4enoseka npu 3Hauenun Kp 1 x 10° M unu
MeHee, CBssbiBaeTcs ¢ PD-1 uenoseka mpu 3Hauenun Kp 5 x 107 M unum meHee wiu
ceszbiBaeTcs ¢ PD-1 uenoseka npu 3Hadenun Kp ot 1 x 10°M no 1 x 1079 M unu menee.

B npyrom BapuaHTe OCyLIeCTBIEHHS HACTOsIIIee U300pEeTeHNEe OTHOCHUTCS K CIIOCO0y JieueHHs
runepnpodudepaTuBHoro 3abosesanus (Hampumep, paka), BKirodaromemy BeeneHne LAG-3
antutena u PD-L1 antutena cyObekTy. B NONOTHUTENBHBIX BAPUAHTAX OCYINECTBICHUS aHTH-
PD-1-anTureno BBomAT B cyOTepaneBTHYecKoW no3e, aHTU-PD-L1 aHTHTeNno BBOmAT B
cyOTepaneBTHYECKON 103€ M 00a U3 HUX BBOAAT B CyOTepaneBTHUYECKOH no3e. B apyrom
BAPUAHTE OCYINECTBIEHMS HACTOsIIEe H300pETeHHe OTHOCUTCA K  Croco0y HM3MEHEeHUs
nobouHoro s¢ddexra, CBSI3aHHOTO C JIEYEHHEM TUIEepnpoardepaTuBHOTO 3a00JeBaHMS
UMMYHOCTHUMYJIUPYIOLINM areHToM, IpenycMaTpuBaroimemy BeefaeHne antu-LAG-3 anturena
u cyOrepaneBTudeckoil n103bl aHTU-PD-L1 aHTHTena cyObekTy. B HEKOTOpBIX BapHaHTax
OCYIIECTBJIEHUs] CYOBEKT TMpPEACTaBsieT COOOH dYeloBeKa. B nppyrux BapuaHTax
ocyuectBieHus: aHTH-PD-L1 anTuTeno mpencrasisier coOOH MOHOKJIOHAJIBHOE AHTUTENO C
NOCJIEIOBATEIbHOCTBIO  YeyioBeka U aHTU-LAG-3  aHTHTENno mpencraBiseT  coOoi
MOHOKJIOHAJIbHOE aHTUTENO C MOCJIEeI0BATEIbHOCTBIO YEJIOBEKa, TAKOE KaK OMUCAHHOE 31€Ch
LAG3.5. Ilpumeps! antu-PD-L1 anTuTen c mocnenoBaTeNbHOCTBIO YEIOBEKA BKIIOYAIOT
3G10, 12A4, 10AS5, 5F8, 10H10, 1B12, 7HI1, 11E6, 12B7 u 13G4, koropsie onucanbl B PCT
nyonmukanuun WO 07/005874.  Jlpyrue antu-PD-L1 aHTHTENna BKIFOYAKOT, HampuMep
MPDL3280A (RG7446) (W02010/077634), MEDI4736 (W02011/066389) u MDX1105
(WO2007/005874). B HekoTOpbIX BapHWaHTax ocymecTsieHus aHtu-PD-L1 anTuteno
cBssbiBaeTcs ¢ PD-L1 yenopeka npu 3Hadennd Kp 5 x 10® M unu menee, cpsisbiBaercs ¢ PD-
L1 genoseka npu 3Hauenun Kp 1 x 10® M unu menee, casbiBaetcs ¢ PD-L1 uenoseka npu
3nauenuu Kp 5 x 10 M unu menee unu cesaswiBaercs ¢ PD-L1 yenosexa npu 3Havennu Kp or
1x 108 M no 1 x 1071 M unu mesnee.

brnokana LAG-3 1 0HOTO WJIM HECKOJIBKUX BTOPBIX aHTUIeHOB-MuIIeHeH, Takux kak CTLA-4

w/wm PD-1 w/wmm PD-L1, aHTHTENnaMu MOXXET CTHMYJIMPOBaTh NMMYHHBII OTBET MPOTUB
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PaKOBBIX KJIETOK y MalMeHTa. THIbI paka, POCT KOTOPbIX MOXKET OBITh MHIHMOHPOBaH
AaHTHUTEIAMHU MO HACTOSALIEMY H300PETEHHIO, BKJIIOYAIOT THIBI PaKa, SBISFOIINECS OOBIMHO
YyBCTBUTEJIbHBIMU K UMMyHOTepanui. COOTBETCTBYIOLME IPUMEPDI BUJIOB paka JJIs JIeUeHus
C MPUMEHEHNEM KOMOMHHPOBAHHON TEPAITUH O HACTOSIIIEMY N300PETEHUIO BKIIOYAIOT BHIbI
paxa, repe4rciaeHHble BbIlle IPU OMMCcCaHUU MOoHOTepanuu aHTU-LAG-3 aHTUTE1aMU.

B HekoTOpBIX BapuaHTaxX OCYIIECTBIEHHUsS KOMOMHALMS ONHCAHHBIX 371€Ch TE€PANEBTUUECKUX
AHTHUTEJ MOXET BBOJUTHCS ONHOBPEMEHHO B BUIE €IMHON KOMITO3ULMH B (hapMaleBTHUECKU
IIPUEMJIEMOM HOCHUTEINE U OTHOBPEMEHHO B BUJI€ OT/AEJIBbHBIX KOMIIO3ULUI, IPU 3TOM KaXKJ10€
AaHTUTEJIO HaXOoAMTCsS B (papMalleBTUYECKH INPHEMJIEMOM Hocutene. B npyrom BapuaHTte
OCYIIECTBIIEHHS] KOMOUHAIIMS TEPATIEBTUYECKIX aHTHTEJ MOXKET BBOJUTHCS TIOCIIEOBATENBHO.
Hanpumep, antu-CTLA-4 antuteno u aHtu-LAG-3 aHTUTENO MOIYyT BBOAUTHCSA
nociaenosatenbHo, Tak 4To aHTU-CTLA-4 antureno BBoautcsa nepBbiM, a aHTU-LAG-3
AHTUTENIO BBOAUTCS BTOPBIM MM aHTU-LAG-3 a"tuTeno sBoaurcs nepsbiM, a aHTU-CTLA-4
AQHTUTEJIO BBOAUTCSL BTOPbIM. JIOMOJHUTENBHO WM albTepHATUBHO, aHTU-PD-1 anTuTeno u
anTu-LAG-3 aHTHUTEN0 MOryT OBITH BBEIEHBI ITOCIEI0BATENBHO, TaK 4TO aHTU-PD-1 anTuTeno
BBOIUTCS NepBbIM, a aHTU-LAG-3 anTtuTeno BBoautcs BTOpbIM uiau aHTU-LAG-3 aHTHTENO
BBOAMUTCA NEpBbIM, a aHTU-PD-1 aHTUTEno BBOAUTCA BTOPBIM.  JIOMOJHUTENBHO WU
anbrepHaTUBHO, aHTH-PD-L1 antuTeno u antu-LAG-3 aHTHTENO MOryT OBITh BBEIEHBI
MOCJIEI0BATENbHO, Tak UTO aHTU-PD-L 1 anTuTeNn0 BBONUTCS NepBbIM, a aHTU-LAG-3 aHTUTENO
BBOAMUTCSA BTOPbIM uUiu aHTU-LAG-3 aHTUTENno BBOAUTCS NepBbIM, a aHTU-PD-L1 anTuTeno
BBOJAMTCS BTOPBIM.

Kpome TOro, ecnu BBOIAT MOCIENOBATENbHO Oojiee 4YeM OXHY 103y KOMOWHUPOBAHHOM
TEparuy, TOPSIOK IOCIENOBATEIbHOIO BBENEHUS MOXKET ObITh OOpPAaTHBIM MK MOXKET
COXPaHSTBbCS OAMH M TOT K€ MOPANOK BBEACHUs B KaXXAOH BPEMEHHOI TOUKE BBEIEHUS,
MOCJIEIOBATENIbHbIE BBENECHUST MOTYT KOMOWHHUPOBATHCS C COBMECTHBIMH BBEICHUSMHU WJIH
nroboi nx komOuHarmet. Hampumep, nepsoe BBenenune komOunanmu antu-CTLA-4 anTutena
u aHTu-LAG-3 aHTHTENna MOXET OBITh ONHOBPEMEHHBIM, BTOPOE BBEACHHE MOXKET ObIThb
nocynenosaTeabHbIM ¢ BBeneHueM aHTU-CTLA-4 u pnanee antu-LAG-3, a Tperbe BBeneHue
MOKET OBITH IMOCHENOBATENLHLIM ¢ BBeneHueM antu-LAG-3 u panee autu-CTLA-4 u 1.1
JIOTIOTHUTENBHO WM aJIbTEPHATHBHO, TIEPBOE BBEACHHE KOMOMHAIMHN aHTH-PD-1 anTHTENa 1
antn-LAG-3 aHTHUTENna MOXeT OBITb OZHOBPEMEHHBIM, BTOPOE BBEICHHE MOXKET ObITb
NoCJIeI0BaTENbHBIM C BBeZieHHeM aHTUu-PD-1 u nanee antu-LAG-3, a TpeTbe BBeleHHE MOKET
OBITL MOCJHENOBATENLHLIM ¢  BBefgeHueM aHTU-LAG-3 u  panee autu-PD-1 u T.n

JIOTIOTHUTETBHO WM aJIETEPHATUBHO, MEPBOE BBeeHNEe koMOnHamu antu-PD-L1 anturena u
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antu-LAG-3 aHTHTENna MOXeT OBITb OZHOBPEMEHHBIM, BTOPOE BBEICHHE MOXKET ObITb
NOCJIeI0BaTENbHBIM ¢ BBeieHneM aHTu-PD-L1 u nanee antu-LAG-3, a TpeTbe BBeZIeHUE MOKET
ObITH MoOcCHenoBaTeNbHbIM C BBeneHHeM aHTU-LAG-3 u nanee antu-PD-L1 u T.n.  [pyras
penpe3eHTaTUBHAS CXeMa BBEICHHUS 103 MOXKET BKJIIOUATh IIEPBOE BBEEHIE, KOTOPOE SBISIETCS
NOCJIEIOBaTENbHBIM, ¢ BBeneHneM aHTu-LAG-3 nepBeiM u antu-CTLA-4 anTHTENnOM (WM/Mn
antu-PD-1 w/unm antu-PD-L1) BTOpBIM, IpU 3TOM MOCHIEAYIOLINE BBEAECHUS MOTYT OBITh
OJTHOBPEMEHHBIMH.

Heobsi3atenbHo, komOuHanmss aHTU-LAG-3 ¥ OZHOrO WM HECKOJBKHX IOIMOJHHUTEIbHBIX
anturen (Hanpumep, aHTU-CTLA-4 w/mnu antu-PD-1 w/unm antu-PD-L1 anturen) moxer
JOTIONIHUTENIbHO KOMOMHUPOBATHCSI ¢ UMMYHOT'€HHBIM areéHTOM, TAKUM KaK PaKOBbIE KIJIETKH,
OYHILEHHbIE OMYXO0JIEBbIE AHTUTEHBI (BKIIFOUAsl PEKOMOMHAHTHBIE OEJIKU, ENTHUABI U MOJIEKYJIbI
yIJIE€BONOB), KIETKHM W  KJIETKH, TPAHCOUIMPOBAHHbIE TE€HAMH, KOAWUPYIOIIUMHU
UMMyHOCTUMYJMpytomue uurokuabl (He er al. (2004) J. Immunol. 173:4919-28).
Heorpannuuparoniye npuMepbl OINYXOJEBBIX BAaKILUH, KOTOpPbIE MOIYT TPUMEHATHCH,
BKJIOYAIOT TENTUbl aHTUIE€HOB MeJaHOMbI, HanpuMmep nentuabl gpl00, anturensl MAGE,
Trp-2, MART] w/unu TuUpO3MHA3y WM ONyXOJEBblE KIETKH, TPAHCPHULUPOBAHHBIE IS
skcrpeccun uutoknHa GM-CSF (onmcanbl gomonHuTenbHO Hioke).  KoMOuMHMpOBaHHas
onokana LAG-3 u CTLA-4 w/umm PD-1 w/unu PD-L1 moxer Takke KOMOMHHUPOBATHCS C
MPOTOKOJIOM BaKIUHUPOBAHUS, TAKMM KakK JIFOOOH U3 MOAPOOHO OMMCAHHBIX BBILIE IIPOTOKOJIOB
BaKLIMHUPOBAHMUS C yueTOM MOHOoTepanuu aHTu-LAG-3 aHTuTenamu.

KomoOunuposannasi 6mokana LAG-3 u CTLA-4 w/unmu PD-1 w/umum PD-L1 moker Takke
KOMOWHHUPOBATHCS CO CTAHIAPTHBIMU BHIAMH Tepanuu paka. Hampumep, koMOMHUpPOBaHHAS
onokana LAG-3 u CTLA-4 w/wm PD-1 w/unu PD-L1 moxet 3¢ dpekTHBHO KOMOMHUPOBATHCS
C XMMHOTEPANeBTUYECKUMU CXEMaMHU JIEYeHUs. B 3TuX ciydasix SIBISAE€TCS BO3MOXKHBIM
CHH3HUTb JO3UPOBKY IPYroro XUMHOTEPANIEBTHYECKOTO areHTa, BBOJUMOIO ¢ KOMOMHAIUEH 110
HacrosimeMy uzobperenuto (Mokyr ef al. (1998) Cancer Research 58: 5301-5304). Tlpumep
TaKOW KOMOWHAIMK MPencTaBisieT coboit komOuHamio aHTu-LAG-3 u antu-CTLA-4 w/unu
aHTu-PD-1 w/unu antu-PD-L1 antuten Takke B KOMOWHAIMU C TeKapOA3WHOM ISl JICUEHUS
MenaHoMbl. Jlpyroii mpumep mpencrasisier codoi komOuHanuio anTu-LAG-3 u antu-CTLA-
4 w/nmm antu-PD-1 w/unm antu-PD-L1 aaTHTeN Takke B KOMOMHAIMH ¢ HHTepIeHKnHOM-2 (IL-
2) nna nedeHuss MenaHoMbl. HaydHbIM 00OCHOBaHMEM KOMOWHUPOBAHHOTO NPHUMEHEHUSI
omokanel LAG-3 u CTLA-4 w/umu PD-1 w/mnu PD-L1 ¢ xumuorepanueii siBIseTCs TO, YTO
rubenp KJIETOK, KOTOpast SIBJSIETCSl CIEICTBUEM LIMTOTOKCHYECKOTO JEHCTBHs OOJBIIMHCTBA

XUMHUOTEPANTCBTUICCKUX COGHHHGHHﬁ, AOJIKHA MNPHUBOAUTH K YBCIWYCHHBIM YPOBHAM
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OIyXOJIEBOTO AHTUI€HA B MYTH NPE3EHTAlUU aHTUreHa.  JIpyrumMu KOMOWHHUPOBAHHBIMU
BU/IAMH TEPAINH, KOTOPBbIE MOTYT MPUBOANTh K CHHEPTU3MYy ¢ KOMOMHHMPOBAHHOW OJIOKamon
LAG-3 u CTLA-4 w/umu PD-1 w/umm PD-L1 mocpencTtBoM cCMepTH KIIETOK, SIBIISIFOTCS
o0JyueHue, XUPYpPrisl U BBIKIFOUEHUE YHAOKPUHHON PyHKUMU. Kax bl U3 3THX MPOTOKOJIOB
MO3BOJSIET CO37]aBaTh HMCTOYHUK OIYXOJEBOIO AHTHUI€HA Yy XO3dMHA. HHrudurops!
aHTHOTeHe3a MOTYT TaK)ke KOMOMHUPOBATHCs ¢ KoMOnHupoBaHHOH Onokanoi LAG-3 u CTLA-
4 w/unu PD-1 w/unu PD-L1. MHrubupoBaHue aHruoreHe3a NpUBOIUT K THOEIH OIMyXOJIEBBIX
KJIETOK, KOTOPBIE€ MOTYT MPEACTABIATE COOOM HCTOUHUK OIyXOJIEBOIO AHTUI'€HA, TIOAABAEMOT0
B IIyTH NIPE3EHTAL[UN AHTUT€HOB XO35/MHA.

KomOunarust Onokupyromux LAG-3 u CTLA-4 w/unu PD-1 w/unu PD-L1 anturen moxer
TaK)Ke TPUMEHATbCA B KOMOMHauuMu ¢ OucnenuuyecKuMH aHTUTENAMH, KOTOpbIE
TapreTUpyroT skcnpeccupyromue Fco wmmm Fey penentop 3¢QexkTopHble KJIETKH Ha
OIyXOJIEeBbIE KJIETKH (CM., Harpumep, nateHTbl CIIIA 5922845 u 5837243). bucnenuduyeckne
aHTUTENa MOTYT TIPUMEHATbCS JJIl TapreTUPOBAaHUS JIBYX OTAENBHBIX aHTUTEHOB.
D¢dexTuBHOCTE T-KIETOK NMPH AAHHBIX peakUUsIX OyneT yBeJuueHa 3a CUeT NPHMEHEHUS
xoMmOuHnposanHol Onokanel LAG-3 u CTLA-4 w/umu PD-1 w/unu PD-L1.

Kak npyroit npumep, komOunauuu antu-LAG-3 u autu-CTLA-4 w/unu autu-PD-1 anturen u
/umn  antu-PD-L1 aHTHTEN MOTryT NPUMEHATHCS B KOMOMHALMH C TNPOTHBOPAKOBBIMH
aHTMTeNnamy, TakuMu kak Rituxan® (putyxcmma®), Herceptin® (rpactysyma6), Bexxar®
(tocurymomab), Zevalin® (ubpurymomab), Campath® (amemrysyma6), Lymphocide®
(ampTy3ymab), Avastin® (Gepammsyma6) m Tarceva® (3pnoTuHHO) MW MM mogoOHBIMH. B
KayecTBe MpuMepa U 0e3 CBA3M C TeOpHeHl, JICYeHHE NPOTUBOPAKOBBIM AHTUTEIOM H
MPOTHBOPAKOBBIM aHTUTEJIOM, KOHBIOTHPOBAHHBIM C TOKCHHOM, MOKET MPUBOIUTH K THOEH
PaKOBBIX KJIETOK (HampuMep, OMyXOJIEBBIX KJIETOK), KOTOPbIE MOTYT YCHJIMBATh UMMYHHYIO
peakuuto, onocpenosanHyro CTLA-4, PD-1, PD-L1 uwnu LAG-3. B npyrom BapuaHTe
OCYIECTBIIEHHUs] M300pETeHHs! JiedeHne rurneprnpoirdeparuBHoro 3adoneBaHust (Harpumep,
PaKOBOI OMyXOJIHM) MOXKET BKJIFOYAaTh MIPOTHBOPAKOBOE AHTUTEJO B KOMOMHanmu ¢ anTu-LAG-
3 u aatu-CTLA-4 w/umu antu-PD-1 w/unu antu-PD-L1 antutenamu, oqHOBPEMEHHO WU
NOCJIEOBATEIbHO WM B JIIOOOH KX KOMOMHALMH, KOTOPblE MOIYT  YCHIJIMBATh
MPOTHBOOITYX OJIEBbIE MMMYHHBIE PEAKIIH XO35HHA.

Onyxonu n30eratoT IMMYHHOTO KOHTpOJI Ojaromapsi OOJbIIOMY KOJWYECTBY MEXAHU3MOB.
MHorue 13 TakuX MEXaHH3MOB MOTYT OBbITb MPEOOJIEHbl MHAKTUBALMEH OENKOB, KOTOPBIE
SKCIIPECCUPYIOTCS OMYXOJMSIMH U KOTOPbIE SIBISIFOTCS MMMYHOCYITPECCHBHBIMH. Onnu

BKJIFOUaroT, cpenu npodero, TGF-B (Kehrtl ef al. (1986) J. Exp. Med. 163: 1037-1050), IL-10
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(Howard & O'Garra (1992) Immunology Today 13: 198-200) u Fas nurannx (Hahne ef al. (1996)
Science 274: 1363-1365). B npyrom npumepe aHTUTENA K KQOKIOMY U3 YKA3aHHBIX ar€HTOB
MOTYyT OBITH TakKe KOMOWMHHMpOBaHbI ¢ kKomMOuHammed aHTU-LAG-3 u antu-CTLA-4 w/unn
autu-PD-1  w/wnmm  aatu-PD-L1  anturen  ans mporuBopeiictBus — 3ddexram
UMMYHOCYTIPECCUBHBIX AareHTOB M COAEHCTBUS HMMYHHBIM PEAaKLHsIM XO35IMHA TPOTUB
OITyXOJIH.

Jlpyrue aHtutena, KOTOPblE MOTYT OBITh MPUMEHATHCS U aKTHBALUKA WUMMYHOJIOTHYECKOM
OTKJINKA€MOCTH X 035IMHA, MOTYT JIOTIOJTHUTENIbHO IPUMEHATHCS B KOMOMHALNY ¢ KOMOMHAIEH
aHT-LAG-3 u antu-CTLA-4 w/vnu antu-PD-1 w/unu antu-PD-L1 anturen. OHU BKIIIOYAOT
MOJIEKYJIbl Ha TOBEPXHOCTH ACHIAPUTHBIX KJIETOK, KOTOpble akTuBUpyT ¢yHkuuoo DC u
npe3zeHTaiuio antureda. AHTU-CD40 anturena (Ridge et al., sviute) MoryT npumeHsThCA B
koMOuHatwu ¢ komOuHameit antu-LAG-3 u antu-CTLA-4 w/unu autu-PD-1 n/unum antu-PD-
L1 anturen (Ito et al., eruee). Jlpyrue akTUBHPYIOIIME AHTUTENA MPOTUB T-KIETOYHBIX
KocTumynupyroumx mojekys (Weinberg ef al., sviuie, Melero et al. supra, Hutloff et al., eviute)
TaK»e MOTyT 00eCreunBaTh yBeJIMYEHHbIE YPOBHH T-KJIE€TOYHOMN aKTHBALIUYL.

Kax omnucaHo Bbllle, B HacTOsllee BpeMs U JICUEHHUs] PAa3IUYHBIX OIMyxoJsei
réMOIO3TUYECKOTO  MPOUCXOXKIEHUs] TPUMEHSIeTCs TPAHCIUIAHTAaLUsl KOCTHOTO — MO3ra.
Kombunuposannas 6nokana LAG-3 u CTLA-4 w/unu PD-1 w/unu PD-L1 MokeT npruMeHsThCsI
s yBenndeHus 3G GeKkTHBHOCTH MepecaKeHHbIX OnmyXob-crenuduyeckux T-KiIeTok JoHOpa.
Heckonmbko 3KCIepUMEHTAIbHBIX MPOTOKOJIOB JIEYEHUS! BKIFOYAKOT €X ViVO aKTUBALMIO |
SKCMAHCHIO AHTUTeHCHeUM(PUYHBIX T-KJIETOK ¥ aJanTHBHBIA TMEPEeHOC OSTUX KJIETOK
pELUITUEHTaM JUIsl CTUMYJIMPOBAHUS AaHTUreHCHeU(PUUHBIX T-KJIETOK TNPOTUB OMyXOJH
(Greenberg & Riddell, sviute). Takue cnocoObl MOTYT TMPUMEHSATbCS Ui aKTHBALMK T-
KJIETOYHBIX OTBETOB Ha MH(EKUMOHHBIE areHThbl, Takue kak CMV. Oxkupaercs, 4to ex vivo
aktuBanys B npucyrcteuu aHTu-LAG-3 u antu-CTLA-4 w/unu autu-PD-1 w/unm antu-PD-L1
AHTHTEN YBEJIMUHUBAET BCTPEYAEMOCTb U AKTUBHOCTD 4aNITUBHO MEPEHECEHHBIX T-KIIETOK.

B HeKkoTOpBhIX BapHaHTaxX OCYIIECTBICHUs HACTOSIIEEC M300PETEHHE OTHOCUTCS K CIOCOOy
u3MeHeHus: 1oOoyHOro s¢dekra, CBI3aHHOTO C JIYEHHEM TunepnpoingepaTuBHOTO
3a0051eBaHNsI IMMYHOCTHMYJIUPYIOIIAM areHTOM, BKJFOYAOLIEMy BBEACHHUE CYOBEKTY aHTHU-
LAG-3 anturena u cyorepanesrudeckoit n103bl aHTU-CTLA-4 w/unu aatu-PD-1 w/unu anTH-
PD-L1 anturen. Hampumep, criocoObl Mo HacTOsIEMY H300PETEHHIO OTHOCSATCS K CrIoco0am
YMEHBLICHNS BCTPEYAEMOCTH HMHAYLHUPOBAHHOTO HWMMYHOCTUMYJIHPYIOIIUM aHTUTEIOM
KOJIUTAa WJIM JUaper C TOMOIIBI0 BBENEHHUs HeaOCopOMpyeMoro crepomna MalfeHTy.

ITockonpky JOOOW TanMEHT, KOTOpbIi OyAeT ToJdy4aTh HMMYHOCTHUMYJIHPYIOIIEe
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TEPANEeBTHUECKOE AHTUTEIO, UMEET PHCK PA3BUTHs KOJUTA WIHM JUAPEH, MHAYLHUPOBAHHOM
TAKUM QHTUTEJIOM, BCSl MOMYJISILUS MAlMEHTOB MOAXOIUT U TEPANMH B COOTBETCTBHH CO
crocobaMu TIO HACTOSIIEMY HW300peTeHut0.  XOTs CTePOHIbl BBOAMIIM [UJISl JICUEHUS
BOCIIAJIUTENILHOTO 3a0ojeBaHusl mumieBaputenpHoro Ttpakta (IBD) m mpenorBpamenus
obocrpenutii IBD, nx He mpumMeHsM 1711 npodriakTuky (yMeHblneHus secrpedaemoctr) IBD y
NAalMeHTOB, KOTopble He uMenu aumarHoza IBD.  CymectBeHHble mnoOO4HBIE 3((EKThI,
CBsI3aHHBIE CO CTEPOUAAMH, ke HeabCOPONPYEMbIMH CTEPOUAAMH, CIUTAIUCH MTPETIATCTBUEM
11 PO UIIAKTHUECKOTO IPUMEHEHMS.

B npyrux BapmanTtax ocymectsieHuss komOunupoBanHas Onokana LAG-3 u CTLA-4 w/unm
PD-1 w/umu PD-L1 (T.e. UMMyHOCTUMYJIMPYIOIIUX Te€paneBTUUeCKUX aHtuten anTu-LAG-3 u
aHTu-CTLA-4 w/umn antu-PD-1 anturen w/nnn antu-PD-L1 anTuTen) MoxeT AOMOIHUTEIBHO
KOMOMHHUPOBATLCS C IPUMEHEHHEM JIFoO0ro HeabcopOupyemoro creporna. B cooTBeTCTBUU C
UCTIONB3YEMbIM  371eChb 3HaueHHeM, TepMuH "HeaOcopOupyembiii cTepoun’ oO3Ha4aer
ITTIOKOKOPTHKOWA, KOTOPBIH  JAEMOHCTPUPYET OKCTEHCHBHBIH  MeTaboNu3M  MepBOro
IPOXOXK/IEHHsI, TAK YTO MO 3aBEPLICHUH MeTaOOIM3Ma B MEYEeHH OMOOCTYIHOCTh CTEPOHIA
ABJISIETCA HM3KOM, T.e. MeHee ueM okosno 20%. B ogHOM BapuaHTe OCYLIECTBIIEHHUS
u3o0Operenusi HeabcopOupyemblii cTepouna mpexacraBisieT coboit Oymeconun. bBymeconmn
npeacTaBisieT coO0H JIOKATbHO NEHCTBYIOLIMN TITFOKOKOPTUKOCTEPOU]I, KOTOPBI 3KCTEHCUBHO
MeTabOM3UPYETCs, PEKIE BCEro MeYeHb0, mocie nepopaibHporo eeaeHus. ENTOCORT
EC® (Astra-Zeneca) npencrasiseT coboii 3aBucuMyto ot pH u Bpemenn nepopanbHyo GopMy
Oyneconunna, pa3padOTaHHYI MJii ONTUMHU3ALUH JIOCTABKHU JIEKAPCTBEHHOTO CPENCTBA B
TIOZIB3OLIHYIO KHIIKY U depes3 obonounyto kumky. ENTOCORT EC® ono6pen B CIIIA mus
JIeYeHHsI OT MATKOH 10 ymepeHHOH Oone3sHu KpoHa, 3aTparmBaromeil moaB3IOLTHYIO H/HUJIH
BOCXOJSINYI0 00ONOuHYI0 KumKy. OObmuHas mepopanbHas noza ENTOCORT EC® mus
nedenust Gonesuu Kpona cocrasnster 6-9 mr/mens. ENTOCORT EC® BricBoGOXmaeTcs B
KUIIEYHHKe repen adcopOuuneii u coxpaHseTcs B CIIM3UCTON 000JIouKe KuimeuHuka. llocie
TIPOXOXKIEHNs Yepe3 TKaHb-MHUIIEeHb CIM3UCTOH obomouku kumednnka ENTOCORT EC®
SKCTEHCHBHO MeTabonu3upyercst cucteMoil nuroxpoma P450 B meyeHn 10 MeTaOOJUTOB C
HE3HAYUTEJIbHOW TJIIOKOKOPTHKOUIHOW aKTUBHOCTBIO.  Takum oOpa3oMm, OHOZOCTYIMHOCTH
spisiercss HU3KoW (mpubmusurensHo 10%).  Takas HuM3Kast OMOAOCTYNMHOCTH OyAecOHHIA
NPUBOIUT K YJIYYIIEHHOMY TEpPaneBTHUECKOMY HHIEKCY [0 CPAaBHEHHUIO C JPYTHUMH
TJIFOKOKOPTHKOUZAAMH C MEHEE OSKCTEHCHUBHBIM MeTaOOJIM3MOM TMEPBOTO  IMPOXOKISHHSL.
byneconnn npuBOIMT K  MeHBIIUM TOOOYHBIM 3¢ @dekraM, BKIOYAs MEHBIOYIO

TUNOTAIAMUYECKYIO-TUIIOQU3APHYI0  CYNPECCHI0,  4YeM  CHCTEMHO  JEHCTBYIOINHUE
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KopTHKOCTepouabl.  OnHako mnpomomkutensHoe Beegerne ENTOCORT EC® moxer
NPUBOJIUTE K CHCTEMHBIM TJIFOKOKOPTHKOUAHBIM 3P QeKTaM, TAKMM KaK THIEPKOPTULIU3M U
cynpeccust HagmoueyHnko. Cam. PDR 58-e uzn. 2004; 608-610.

B npyrux Bapmanrtax ocymectsieHus komOunupoBanHas Onokana LAG-3 u CTLA-4 w/umm
PD-1 w/um PD-L1 (T.e. UMMYHOCTUMYJIMPYIOIIUX TE€PaNeBTUUECKUX aHTUTeN aHTH-LAG-3 1
autu-CTLA-4 w/umn  astu-PD-1 wwmm  antu-PD-L1  antuTen) B komMOuHaimm c
HeaOCcopOUpyeMbIM CTEPOHIOM MOKET JOTOJIHUTEIbHO KOMOMHHMPOBATBHCS C CAJTHMLIMIATOM.

Cammumnatel  BkiO4aroT S5-ASA  areHTsl, Takue Kak, Hampumep: cyJibdacana3us

,
(AZULFIDINE®, Pharmacia & UpJohn); oncanasun (DIPENTUM®, Pharmacia & UpJohn);
6ancanasun (COLAZAL®, Salix Pharmaceuticals, Inc.); u mecanamun (ASACOL®, Procter &
Gamble Pharmaceuticals; PENTASA®, Shire US; CANASA®, Axcan Scandipharm, Inc.;
ROWASA®, Solvay).

B cootBercTBUM €O croco0aMu MO HACTOSLIEMY HM300PETEHUIO, CATHIMIAT, BBOAUMbBINA B
komOuHaimu ¢ aHTH-LAG-3 u antu-CTLA-4 wwmm antu-PD-1 w/unmum  antu-PD-L1
AaHTHUTENaMU U HeaOCOpPOUPYEMbIM CTEPOUIOM, MOXKET BKJIOUATh JIFOOOE MepeKphIBAOLIEeCs
WINA TIOCJIeNOBAaTeIbHOE BBEIACHHE CajMLMIaTa U HeabCOpOUpyeMoro CTepouaa C LENbO
yYMEHbLIeHUsT 3a00JeBaeMOCTH  KOJUTOM, HHAYLHPYEMOH HMMYHOCTUMYJIHPYIOIUMH
aHTuTenaMu. Takum o0pa3oM, HarpuUMep, CIIOCOObl YMEHbIIEHHUS 3a00JIEBAEMOCTH KOJIUTOM,
UHAYLUPYEMOH HMMMYHOCTUMYJIUPYIOIIUMH aHTHTEJAaMU 0 HACTOSLIEMY H300PETEHHIO,
BKJIIOYAIOT BBEJEHUE Ccaluiuiata U HeabcopOupyeMoro crepouza OIHOBPEMEHHO WU
MOCJIEOBATENBHO (HAMPUMEpP, CAJMIMJIAT BBOISIT CHOYCTS O YacoB TMOCJe BBEICHUS
HeabcopOupyeMoro crepounna) wim Jrdoi ux koMOuHauu. Kpome Toro, B COOTBETCTBHH C
HACTOSLINM U300peTEHUEM, CATTUIMIIAT U HeaOCOPOUPYEMBbIii CTEPOUT MOT'YT BBOJUTHCS OTHUM
U TeM e cnocoboMm (Hampumep, o0a BBOASAT MEPOPATBHO) WM PA3TUYHBIMH CIIOCOOAMHU
(Hampumep, CcaJUIMIAT BBOAST TEpOpajbHO, W HeabcopOupyeMblii CTepoHI BBOIST
PEKTaNbHO), KOTOPBIE MOTYT OTJIUYATLCS OT CIOCO0a(0B), MPUMEHSIEMBIX JJIsl BBEACHUS aHTH-
LAG-3 u antu-CTLA-4 w/unu antu-PD-1 u/unu antu-PD-L1 anTuTen.

JlanHOe omucaHWe paajiee MPOULUTFOCTPUPOBAHO CIEAYIOIMMU TPUMEPAMH, KOTOPBIE HE
JOJI’KHBI PACCMAaTPUBATHCS B KauecTBe orpannyuBarommx. Conepskanue Bcex GUryp U CChUIOK,
NIOCJIEIOBAaTENbHOCTh M3 0a3bl maHHbIX Genbank, maTeHTB M ONMyOJNIMKOBaHHBIE 3aSBKH Ha
u300peTeHne, CChbUIKM HAa KOTOPBIE CONEPIKATCs B HACTOSIEM OIMUCAHHH, IOJHOCTHIO
BKJIFOUEHBI 371eCh JUIst cChUTKU. B wactHocTH, onucanusi PCT ny6nukaruit WO 09/045957, WO

09/073533, WO 09/073546 u WO 09/054863 mOJHOCTBIO BKJIFOYEHBI 31€Ch JJIsT CChUIKH.
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IIpumepsl
Ilpumep 1: /{u3aiin Bapuantos LAG3.1 (anTtuTeso 25F7)

Bapuantel onucannHoro Bbeime aHTH-LAG-3 anturtena, 25F7, oOo3Hauaemble 3mech Kak
LAG3.1, Obutm co3maHbl Ha OCHOBE IEPBOHAYAIBHOTO aHAIN3a AMHHOKHCJIOTHOU
MOCJIEI0BATENbHOCTH aHTHUTENAa HAa MOTEHLUAlbHbIE CaliThl pacmajga. OJKCIPECCHUI0 CaiT-
HanpasJieHHOro MyTarene3a Vu yuactka LAG3.1 ocymecTBIsiim ¢ MOMOLIBI0 HA0Opa IIst CaiT-
HanpasneHHoro myrtarere3a QuikChange II XL® (Agilent Technologies). M3smeHneHHbIe VH
yuacTku 3ateM cyOkyonuposaiu B BekTopel UCOE® (EMD Millipore), koTopsie comepxkar
KOHCTaHTHbIN y4acTok IgG4-S228P yenoseka. Kaxnabiii U3 pa3iuyHBIX BEKTOPOB TSKENON
e KOTpaHC(UIMPOBAIN BEKTOPOM, dKcrpeccupyromum kanmna-uens LAG3.1, B CHO-S
KJIETKH, TIPU 3TOM OTOMpAJIH CTAOUJIbHBIE MyJIbI HA IIPEIMET SKCIIPECCHUH.
WnentnduimpoBann nATh MOTEHIMAIbHBIX MOTHBOB [€AMUAMPOBAHMSA B BapuabelbHOM
yuactke Tspkenol et CDR2. JlaHHBIE CaiiThl HAXOIUIIUCH B MOJOXKEHHsIX 52, 54, 56, 58 u 60
BapuabenpHOro yuactka Tspkenoi nenu LAG3.1 (SEQ ID NO: 2) (cm. @ur.1A). B yactHOCTH,
neamuauposanue "NG" nocnenosarenbroct B CDR2 Vi (SEQ ID NO: 6) HaOmronanock npu
MOOBIX  yCIOBUSIX, KaK M  JONOJHUTENbHAS HM30MEpHU3alMs  IOCIEIOBATEIbHOCTH.
JleaMuaupoBaHHEe MCXOAHOTO Marepuana coctaBisuio okoyno 10%. Kpome Toro, Obuio
oOHapy:keHo, uTo maHHas "NG" nmocjenoBaTeIbHOCTh He COOTBETCTBYET MOCIEN0BATEIBHOCTH
3apompimieBod  smHUM  (cM.  ©wur.3). OpHAaKo, KOHCEHCYCHas IMOCIIEeNOBATEIbHOCTh
3apOABILIEBON JIMHUU MTPECTaBIIsIA COOOH MOTEHIIUABHBIN CANT TTHKO3UJIUPOBAHUS U, TAKHM
o0pa3om, He MPUCYTCTBOBAJIA CPEIU BAPHAHTOB AHTUTEIL.

beun mony4ens! yeTeipe Bapuanrta (oOo3Hadaemble 3nech kak LAG3.5, LAG3.6, LAG3.7 u
LAG3.8), xoTopble COOTBETCTBOBAJIM JABYM MOTEHIHAJbHBIM MOTHBAM J1€aMHUIUPOBAHUS
(monoxkenust 54 m 56), kak mokazaHo Ha Pur.3. JlaHHBIE BapuaHTBI OBUIH MOJBEPTHYTHI
MaTpHIe COCTOSTHUH, KaK yka3aHo B Tabmuie 1 HuKe, MpH 5TOM aHAJIH3UPOBAIHN CIIEAYIOIIHE
XapaKTEPUCTUKU. XMHYECKasi U TEPMUYECKasi CTaOMIIbHOCTH ((pu3ndeckasi CTabuibHOCTS); (b)
SKCKJIFO3MOHHAsE Xpomatorpadusi (arperupoBanue);, (c) renb i H303JEKTPUUECKOTO
doxycuposanus (IEF) (rereporenHocts 3apsioB); (d) akTHBHOCTB B paMKax aHanu3a Biacore
(cBsi3pIBaHME W (PYHKIMOHAJIbHAS aKTUBHOCTB), U (€) KapTHPOBAHUE MENTHIOB C MOMOIIBIO

MacC-CIeKTPOMETPHH (XUMHUYECKHE MOAN(DUKALINN/MOJIEKYIIIpHAst CTAOMIIBHOCT).

Tabmauua 1
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Bydep Anerar (100 M NaCl, 3% | Hurpar (100 wM NaCl, 3%
Macca/o0bem manuutoaa, 0,03% | macca/oobem Mannutona, 0,03%
Tsun-20) TBuH-20)

pH 5,5,6,0,6,5 7,0 5,5,6,0,6,5,7,0

Temnepatypa | 4°C u 37°C 4°Cu37°C

Bpemsi 0, 4, 8, 12 Henenb 0, 4, 8, 12 Henenp

IIpumep 2: Xapaktepuctuka papuantos LAG-3

1. CasizpiBanue aktupupoBanHbx CD4" T-KJIeTOK YeloBeKa

Jlns TecTMpOBaHUs CIIOCOOHOCTH BApUAHTOB AHTHUTEN CBS3bIBaTbCA C HaTHBHBIM LAG-3
4eJI0BeKa Ha MOBEPXHOCTU AKTUBUPOBAHHBIX T-KJIETOK 4e0BEKa MOHOHYKJIEAPHbBIE KIIETKU U3
nepudepudeckoil KpOBH HOPMAJBbHOTO 3A0POBOTO JIOHOpAa CTUMYJIMpPOBadM Ha 15 cMm
TyaHIeTax 1l KyJbTUBALMKM TKaHU NP MIoTHOCTH 2x 10° kjeTok/Mn ¢ koMOUHalel aHTH-
CD3 (eBioscience, karanoxubiii HOMep 16-0037-85) u antu-CD28 (BD Bioscience,
KaTaJOXKHbIA HOMep 555725) aHTuTenamu, NpUCYTCTBYIOLIMMHU B PaCTBOPE MPH 5 MKI/MI 1 3
MKI/MJI, COOTBETCTBEHHO. CIyCTsl TPO€ CYTOK CTUMYJIMPOBAHUS KJIETKH COOMPAIIH, IPOMBIBAIIN
1 pa3 1x PFAE Oydepom (1x PBS + 2% FBS, 0,02% a3un nHatpus, 2 MM Na D/ITA) u
pecycnienaupoBanu B 1x PFAE Oydepe s okpalurBaHusi.

Jns peakuuu cBsisbiBaHus BapuanThl LAG3.1 mnonmsepranu cepuiiHoMy pa3OaBlIEHUIO
xonogHbiM 1x PFAE Oydepom, 3atem cmemuBamu S50 MK pa30aBlEeHHOrO pacTBOpa C
anturenamu ¢ 50 mxn medeHoro Fitc CD4 mporuB anturen uenoseka (BD Bioscience,
KaTaJIOKHBI HOMep 555346), pazbasinennoro 1:16 B 1x PFAE Oydepe. [nsa peakuuu
cBs3piBaHus 100 MKJI 5Toll pazbaBneHHOM cMecu aHTUTeN n06apsau B 2 X 10° kneTok, npu
3TOM cMech KyJbTrBHpoBaid npu 4°C B Teuerne 30 MUHYT. 3aTeM KJIETKH MPOMBIBAIH IBA
paza 1x PFAE Oydepom. JobGasmsuiu 1:200 pactsop meueHoro PE Fcy-cmenumgpudanoro
aHTHUTeNla KO3bl MPOTUB aHTutTen 4enoBeka (Jackson ImmunoResearch, karanoxHbili HOMEp
109-116-170) u xynpTHBHpPOBaIN cMech B TedeHune 30 MuHYT npu 4°C ¢ THOCIEAYIOIINM
npoMbIBaHHEM 1aBa pas3a xonomHbiM 1x PFAE Oydepom. Ilocne mocnemnHero mpoOMbIBaHHUS
nobassn 150 Mk xonoaHoro 1x PFAE B kakpiii pacTBOp ¥ MPOBOAMIIN aHAJTU3 CBS3bIBAHUS
AHTUTENl C TMOMOUIbK MPOTOYHON LMTOMETPUM C MPUMEHEHHEM IPOTOYHOIO LIUTOMETpa
FACSCanto (BD Bioscience).

Pe3ynbraTe! aHANMN3a C MPUMEHEHHEM ITPOTOYHOH [uToMeTprH 00600meHb! Ha Pur.4A, koTopast

npeacTasisier coOoi rpaduk, mokaseiBaromuii 3HadeHne ECso Ui CBA3BIBAHMSA AaHTHUTEN C
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aktuBupoBaHHbIMH CD4+ T-xnerkamu uenoseka. @ur.4B mpencrasmser coboii rpaduk,
MOKA3bIBAIOIINN CBsI3bIBAHUE aHTUTEN C pacTBOpuUMbIM LAG-3/Fc aHTHreHOM uenoBeka ¢
npumeHenneM BIACORE. Kaxk nokasano, 3Hauenus ad¢unHOCTH cBsizbiBaHUsI LAG3.5 u
LAG3.8 sBnstoTcst HeMHOro Oonee Hu3kuMu 1o cpasHeHno ¢ LAG3.1, B TO BpeMs Kak uX

KOHCTAHTbI AUCCOLMALIMA HEMHOTO BbILIe 1O cpaBHeHHIO ¢ LAG3. 1.

2. ®dusuueckas cTabUILHOCTD

Tepmuueckyto CTaOMIBHOCTD M TEPMHYECKYIO JEHATYPALMIO BAPUAHTOB ONPENeNsUId C
nomotbio Microcal VP-DSC. B uwactHocTH, Kaxnbii Bapuant pasdasisuiu PBS (Mediatech,
katanoxkHeli Homep 21-040-CV, nor 21040139). Hroromast koHUIeHTpauusi oOpasia
cocrasisiia 250 mkr/ma nocne paszbasnenust PBS. OOpaser marpesanu no 74°C, oxnaxkganu
no 25°C u noxsepranu nosropHomy HarpeBy ao 74°C. PBS Oydep npumeHnsum B xauecTse
HYJIEBOTO KOHTpOJsi. JlaHHBIE MOABOIMIN MOJ MOAeNdb 0e3 2 COCTOSHMH M OCYINECTBIISUIN
aNMpOKCHMALMIO KPHBYIO C IOMOLIBIO IpOrpaMMHOro obecneuenus Origin.

Kak yxazano B Tabmmue 2 um mokasano Ha ®ur.5, LAG3.5 obnaman Oonee BBICOKOM

TemrnepaTtypoii masienust TM2, vem LAG3.1, uto cBuaerenscTByeT 0 Oosee BLICOKOH o0mei

CTaOMIIBHOCTH.

Tabauua 2

MAb Tm1 (C) Tm2 (C)
Cootrsercreyer CH2 w/mnu | CoorBerctByer CH3 w/unm
Fab nomenam Fab nomenam

LAG3.1 70,7 75,7

LAG35 70,5 76,3

LAG3.6 67,8 70,8

LAG3.7 69,4 73,5

LAG338 70,3 75,4

Pedbonguar aHTHTEN ~TOCNE  ACHATYPUPOBAHUS  SIBJIAETCS  OOpPAaTHOM  BEMYHHOM
IONTOBPEMEHHOIO TOTeHIHaja arperauuu. Takum oOpasom, BapuanTtel LAG-3 Takxe
TECTHPOBAJIM W CPABHHMBAJIM B IUIAHE TEPMUYECKOH oOparmMoctu. B uwacTHOCTH, aHTUTENa
narpesanu o 74° C u oxJa’knanu 10 KOMHATHOMN TeMIepaTypbl fepes HOBTOPHLIM HarPEeBOM

10 74° C. CooTHoIIeHHE MIOAU MO KPHMBBIMU BTOPOIl U MEPBOIl TEPMOTrPaMMBbI TTO3BOJISET
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OLIEHUTh TEPMHUYECKYIO OOPaTHMOCTb, KOTOpAast MPSIMO MPOTOPLIHOHAIbHA KOH(POPMALMOHHON
00paTuMOCTH.

Kax yxazano B Tabmmume 3 m mokasano Ha ®ur.6, LAG3.5 obmnaman 3HauutenpHO Oonee
BBICOKOW TEPMHUECKONW OOpPaTUMOCTBIO, YeM BCe Npyrue Bapuantbl. Clieayer OTMETHTb, UTO
npoueHTHast ooparumoctu LAG3.5 (47%) Obuia Oosiee ueM B 1Ba pa3a BBILIE, YEM ITPOLICHTHAS
ooparumocte LAG3.1 (20%). Tepmuueckas OOpaTUMOCTh CTPOrO KOppenupoBaja ¢
JOJTOBPEMEHHBIM TOTEHLUAIOM arperauuu. bojee Hu3Kash oOpaTHMOCTh COOTBETCTBYET
OoJiee BBICOKOH MOTeHLMaNbHOHN arperauuu. Ha ocHoBanuu nanHoro HaOmoxenws LAG3.1
NOTEHIMAIBHO OyeT 00J1a1aTh 3HAYUTEIIBHO O0JIee BLICOKOMH arperanueii ¢ TeueHHeM BpeMEeHH
no cpaBHeHuro ¢ LAG3.5. AmnanmormuHblM o00pa3om, BCE€ JpyrHe BapuUaHThl MOTYT
MOTEHIMAJIbHO 00NanaTh Oosiee BHICOKOH arperanueil ¢ TedeHueM BpEMEHH 0 CPABHEHHIO C

LAG3.5.

Tadauna 3

MAD Tepmuueckast
o0paTtumocTtb (%)

LAG3.1 20

LLAG3.5 47

LLAG3.6 0

LAG3.7 11

LAG3.8 26

3. Arperanus

BapuaHTbl Takke TECTUPOBAIM Ha CTa0WJIBHOCTb B BUZAE BEJIMUMHBI arperanuu Oeika C
NpUMEHEHHeM CcTaHnapTHoi skckmo3noHHo BOXX (SEC-HPLC) B coorBercTBHH €O
CIEAYIOIIMM TIPOTOKOJIOM: TEeCTHpyeMble o0pasubl aHTHTen pazdasmsum no 1,0 mr/min
docharao-coneseim Oydepom (PBS) u moasepramu 10 mxn BOXKX (Waters, model 2795).
Cenmapanuo ocymiecTBisiin Ha KojoHke ¢ renb-punbrpanumeit (TOSOH Bioscience, TSKgel
G3000 SWxI, 7,8 mm x 300 MM, mponykt 08541) ¢ mpumenennem mMoOunbHOH (aszer 0,1 M
docdara Hatpus, 0,15 M xnopuna Hatpus, 0,1 M cynbdara vatpust, pH 7,2. Onpenensemoe B
paMKax aHaJM3a BEIECTBO JETEKTUPOBAIH C TIOMOLIBI0 MOHUTOpUHTa Y @ abcopbimu npu 280

HM, a IMPOLUCHTHYI IUIOLIaAb TIIMKa KOMIIO3WIHUKU AaHTUTE] ONpeAcdaii € MNOMOIIbIO
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nporpammHoro obecriedenuss Empower. Kak mnokasano B Tabmune 4, LAG3.5 oOnagan

CYIECTBEHHO CHUKEHHOMH arperaiueii o cpasHennio ¢ LAG3.1.

Tabanua 4
[gG moHOMep
IgG arperar
Oo6pa3zen (%o IO IIAIH|
(% naomaau nuka)
[muxa)
LAG3.1 90 10
LAG3.5 96 4
LAG3.6 96 4
LAG3.7 95 S
LAG3.8 95 S

Ilpumep 3: OT16op BapuanToB

Ha ocHoBe ommcaHHBIX BbIIE UCCIenOBaHUN BapuaHT aHTurena LAG3.5 Obunr oTtoOpan s
NPOBENEHUs] JaJbHEHIIEro aHain3a B CBETE €ro 3HAYUTENIbHO YBEJIWYEHHOH (PU3NYECKOH U
XHUMHUYECKOU CTAOUIBHOCTH TI0 CPABHEHHUIO ¢ ero HemoauduuuposanHoit popmotii (LAG3.1), B
YACTHOCTH €ro BBICOKOH CIOCOOHOCTM B IUIaHE KOH(POPMALMOHHOrO pedonaunra
(Tepmuueckoli obparumoctu). JlaHHBIA aHaNIM3 BKJIIOYAN JBYXATANHBIA moxxon ¢ (a)
yCuJIeHHOU Harpy3koi, (b) U OneHKOW CTaOWIBHOCTH B PeajbHOM BpEMEHU B TedeHue 12
Henenb. B wacrHoctu, LAG3.5 xynprusuposanu mpu 1,0 mr/min B pH 8,0, 50 MM OGukapOoHnate
aMMOHHUs B TeueHue 5 nueii mpu 40C°. AHanu3upoBaju cTeneHb MOAUpUKALUIA crycTs 5 aHeil,
a TaK)Ke BJIMSHUE HAa aKTUBHOCTb M cTabuibHOCTh. 3atem Bapuant LAG3.5 monmsepranu
aHaMM3y CTaOWIBHOCTH B peajbHOM BpeMeHU B PBS B Teuenue 12 Henmenb U maibHeHIemMy

aHanu3y. Pe3ynbTarhl JAaHHBIX UCCIEAOBAHUI OMUCAHBI HUXKE.

1. CassplBaHNEe aHTUTEHA

Kak nokazano Ha @ur.7 (u B Tabnune 5), H3MEHEHUE CBA3BIBAHUS AHTUTEHA CITYCTS 5 THEH He
Habmonanoce. Kak Takxke nmokaszano Ha @ur.10A u B, LAG3.5 neMoHCTpUpOBas OTCyTCTBHE
U3MEHEHUsI CBSI3bIBAHMS AHTUIeHA WM (U3NYECKOi crabuipHOCTH cnycTsi 12 Henmenb. B
yactHocTH, LAG3.5 coxpansieT Gonee BbIcOkyro apduHHOCTD, ueM LAG3 .8, B TeueHue Bcero
nepuosaa NpoaoJkuTeNnbHOCThI0 12 Henensb npu 4°C u 40°C.

Ta6auua 5
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Kox 107 kon x 104 Kotex 104
ID kJjoHa AHTHIeH
M) (1/Ms) (1/s)
PBS 0,21 166 3,44
Lag3.1
pHS8 0,20 184 3,61
PBS 0,25 130 3,22
Lag3.5
pHS8 0,20 148 2,98
PBS 0,25 147 3,68
Lag3.8
pHS8 0,25 162 4,02

2. Xumuueckue monudukanmy / Moaekyisipgasi cTabMILHOCTD

IlenTugHoe KapTUpPOBaHHE C MOMOLIBK) MAaCC-CIEKTPOMETPUM NPUMEHSIN Ui aHaiu3a
XUMHUYECKOM / MosiekyisipHoi ctabunbHocTH LAG3.5 o cpaBrenuro ¢ LAG3.1. B wactHocTH,
OYMIICHHOE TeJNO (PparMeHTUPOBAIM, AJKHIMPOBAIH, AWANU3UPOBAIM U  PACIIETUISIIN
tpunicuioM (Promega xar. V5111) u GluC (Roche Kar. 11047817001). IIpomykTsl
paclIEIUICeHNs] aHATU3UPOBAIN ¢ MOMOLIBK HaHO-)KX ¢ TaHZeMHON MacC-CIEeKTPOMETpUen
(Thermo Fisher LTQ Orbitrap).

Kak mnokazano Ha @Dwur.8, LAG3.1 oOmaman NOBBILEHHOW Te€TEPOreHHOCThIO B VH IO
cpaBHeHnoo ¢ LAG3.5 npu aHamu3e MOBBIIEHUs] CTAOMJIBHOCTH CTaOMJIBHOCTU Tipu OoJiee
BBICOKOM 3HaueHHH pH, 4TO MPUBOIUT K T€AMHUIUPOBAHHIO aCTIAPArHHOBBIX OCTATKOB (3Tar 1).
H3MmeHeHne Macchl BCIENCTBHE M30MEPHU3ALMU HE MOTJIO OBITh ONPENEeNeHO MPH TEKYIIUX
SKCIIEPUMEHTANbHBIX yCHoBUsX.  IIpouieHTHas [0ds1 W3MEHEHMs] BbIpaK€HAa B BHIE
COOTHOLIEHHS BCEX U3MEHEHUN U UCXOIHOTO MUKa.

Kpowme Toro, kak nmokazano va ®@ur.11, LAG3.1 obnagan yBeTu4eHHON reTepOreHHOCThIO B VH
1o cpaBHeHUIO ¢ LAG3.5 npu npogoKUTeIbHOM aHaNIu3€e CTA0OUIBHOCTH B PEAIbHOM BPEMEHH

B Teuenue 12 nenensb npu 4°C u 40°C (3Tam 2).

3. Ddusnyeckas cTabUIbHOCTD

Tepmuueckyro obparumocts u3Mepsii B PBS u mpu pH 8,0. Ilpu oboux ycnosusix LAG3.5
CHOBa J€MOHCTPUPOBAJ MPUMEPHO BIIBOE YBEINYCHHBIH YPOBEHb (DOJAMHTA IO CPABHEHUIO C
LAG3.1. B ywactHOCTH, Kak moka3aHo B Tabmunax 6-8, LAG3.5 nmeMOHCTpUpOBal ypOBEHb
pedonnunara 43% mno cpaBuenuto ¢ 18% B cimysae LAG3.1 B PBS. LAG3.5 Ttakxke
JIEMOHCTPUPOBANT ypoBeHT pedonannara 48% mo cpaBHEHHIO C ypoBHeM pedonnunra 29% B

cinyyae LAG3.1 npu pH 8,0.
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Taoauua 6 — JICK:nnaBnenne

MAb Ycnosue Tml Tm2
Lag3.1 PBS 70,7 75,7
Lag3.1 pH8 70,4 75,6
Lag3.5 PBS 70,8 76,4
Lag3.5 pH8 70,5 76,3

Tabanua 7 — Fluorolog-2:andgoaaunr

Mab/myTanTbI Cpennsist Touxka (M) Arperauus (M)
Lag3.1 PBS 1,99 _
Lag3.1 pH8 2,08 _
Lag3.5 PBS 1,86 _
Lag3.5 pH8 2,00 _

Taémuua 8: ICK:pedongunr

MAb % obopaTumoctu, PBS % o0paTumoctu, pH 8
Lag3.1 18 29
Lag3.5 43 48

4. I'eTepOreHHOCTh 3apsaoB

Jlnsa aHanmu3a TeTEpPOreHHOCTH 3apsAO0B BapHaHThl AHAIM3HPOBAIM C IPUMEHEHHUEM
u3osnekTpodpokycupoanuss (MDO®P) co craHAapTHBIMH MapKepaMu CO 3HAYEHHEM
U303JeKTpudeckoil Touku Oenka 5,5 u 10,0 mo cpasHenuto ¢ LAG3.1. Kparko, pacTBopbI
AHTHUTE]I HAHOCWJIM Ha NIPEABAPUTEIbHO U3TOTOBJICHHBIH T'ellb JIsl U303JIEKTPOPOKY CHPOBAHHUS
TOJIIIMHOM | MM CO 3HaYeHHEM H303JIEKTPUUECKOi Touku Oenka 3-7 (Invitrogen, KaTanoKHBIN
Homep EC6648BOX) BMecTe ¢ MapkepaMu CO 3HAYCHUEM H303JIEKTPUIECKON TOUKH Oernka 3-
10 (SERVA, karanoxubii HoMep 39212). Dnektpodope3 OCYyIIeCTBISIN C MPUMEHEHUEM
HUD® 3-7 xaromnoro Oydepa (Invitrogen, karanoxasiii Homep LC5370) u UDP anomnoro
oydepa (Invitrogen, karanoxxubiii Homep LC5370) u ¢ mpruMeHeHHEM 3JIEKTPHUECKOTO TOKA C
MOCTOSIHHBIM 3HaueHueM HampsbkeHuss 100 B B TeueHue 1 4daca, MOCTOSIHHBIM 3HAY€HUEM
HanpsikeHus 200 B B Teyenue 1 yaca u nocTosiHHBIM 3HaueHHeM HanpsbkeHus 500 B B Teuenune

30 munyT. DD renm oKpammBalyd KyMacCH CHHUM IUI A€TEKTUPOBAHHS MOJIOCOK Oenka u
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YCTPaHsUIM OKPacKy pacTBOPOM METAHOJAa W YKCYCHOM KHCJIOTHL 3arem HMO® remu
AQHATM3UPOBAIM C TIOMOINBIO TporpamMmHOro obecmedenus ImageQuant TL. Ha ocHose
JAHHOTO aHanu3a (naHHble He noka3anbl) LAG3.5 neMoHCTpUpOBa 3HAYUTENHPHO MEHBLIYIO

reTeporeHHocTh no cpasHeHuo ¢ LAG3.1.

5. XI'B-BOXX

Jlnd ananm3a pacTBOPUMOCTH BapHaHTbl AHAJIU3UPOBAIN C TNPUMEHEHHEM CTaHAapTHOMH
xpomatorpadpun ruapodpodroro B3ammoxeiicteus (XI'B-BOXKXX) B coorBercTBuHM CO
crenyromumM npotokoaoM: S50 Mk 2 M cynbgaTta aMMoHHsE 100aBIsLTH B SO MKJI TECTUPYEMOTO
oOpasua anturen npu 1 mr/mn. 3arem 80 MK TecTHpyeMoro odOpasia HaHocwmid Ha BOXKX
kosoHky (Waters, mozgesb 2795), nocnenosarenbHo coenuHeHnyro ¢ XI'B konmonkoii (TOSOH
Bioscience, 3¢up-SPW TSK-renb, 7,5 mm x 75 mm, Homep mpoxykrta 07573). OOGpazen
AIIOUPOBAIH MTPpU ckopocTy notoka 1,0 mu/mun rpaguentom u3 100% Oydepa A (ZM cynbdar
ammonus, 0,1M ¢ocdat natpust, pH 7,0) no 100% 6ydepa B (0,1M ¢docdara natpus, pH 7,0)
B TeueHue 50 MUHYT. AHTHUTENO AETEKTUPOBAIU MyTeM oTciexuBanus Y@ abcopOuum mpu
280 HM ¥ aHAJTM3UPOBAIH JaHHbBIE C MMOMOIIBIO MPOrpaMMHOro obecneuenuss Empower. Kak
nokazano Ha @ur.9, ruapodunbHocTe LAG3.5 obecneunBana pacTBOPUMOCTDb MPU BBICOKUX

KOHLIEHTPALUSIX CYyJb(aTra aMMOHUSI.

Ilpumep 4: OOpameHue MHrHOMPOBAHHST UMMYHHOI peakuuH, onocpeioBaHHoro T-
KJIETKAMH

AxtuBHocTh LAG3.5 omnpenmensuii ¢ MOMOIIBI (YHKIMOHAIBHOTO aHAIKM3a, B pPaMKax
KOTOPOrO MpPHUMEHSUIM aHTUreHcneunpuynyr T-kietounyro rubpupomy Mbimu (3A9).
I'ubpunoma 3A9 skcnpeccupyer T-KIETOYHBIA peLENTOp, CHEHU(PUYHBIA B OTHOIICHHU
nentuaa U3 jgu3o3nma siiina kypuubl (HEL48-62) u cexperupyer IL-2 mpu coBMecTHOM
KyJIbTUBUPOBAHUM C KyJBTUBUPOBAHHBIMU C nentuaamu cosnaaaromumu no MHC anTuren-
npesentupyromumu kinetkamu (LK35.2). Tlockonbky hulLAG-3-Fc cnocoOeH CBsI3bIBATH C
muanssmMu MHC B-knerok kmacca I mbrmedi, sxcnpeccuss huLAG-3 B 3A9 nuHuM MoXer
OKa3bIBaTh WMHrUOWpyromui 3¢dekt Onaromaps B3auMOAEHCTBHIO ¢ Kiaccom Il Ha
npe3eHTupyomei TuHul Mbltneld. CpaBHEHHE MENTHIHOTO MPOGUIIS peaKLUU UCTOYHHKA 3A9
¢ npodwiem TpaHcayuupoBaHHbiX LAG-3 3A9 KJIETOK, COBMECTHO KYJbTHBHUPYEMBIX C
cosnafatoumu no MHC aHTUreH-Npe3eHTUPYIOLIUME KJIETKaMH, M0Ka3aJlo, YTO 3KCIPECcCust
LAG-3 yenoBeka MHruOMpoBaia MENTUAHbIE PEAKIMU 10 CPABHEHHIO ¢ KOHTPOJBHBIMH 3A9

knekramu. JlanHoe wHruOupoBaHme oOpamanock ¢ mnomombio Omokaasl LAG-3 ¢
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npumeHenneM LAG3.5. Takum obpasom, B orHomennmn LAG3.5 Obuia mokasana Onokana

onocpenoBanHoro LAG-3 nuarubupoBasusi.

IIpumep S:  Axrtubanus T-kjaerok ¢ nomombio LAG3.5

®ynkunoHanbHoe BiusHue LAG3.5 Ha nepBuuHble T-KI€TKH aHATU3UPOBAIH C IPUMEHEHUEM
KyJBTYp MOHOHYKJIEapHBIX KJeToKk mnepudepuueckoir kposu (PBMC) denoseka,
crumyaupyembix cymnepantureHom SEB.  Becb o6bem PBMC Bbimemsuini U3  KpoBU
BOCEMHA/ILIATH JOHOPOB, MPEICTABISAIOLINX COOON JIIOAEH, U CTUMYJIUPOBAIU B T€YeHUE 72
4acoB B paMKax JIFOOOro u3 IByX (popMaToB aHAIH3A:

(1) ¢uxkcupoBanHOe KOJIMUYECTBO aHTHUTENA (20 MKI/MII) U MOCIIEeNOBaTEIbHbIE pa30aBIeHUs
SEB unu (i1)
¢uxcuposannoe konuuectBo SEB (85 Hr/mi) u mocnenoBaTenbHble pa30aBIeHUs] aHTUTEINA.
VYposens cexperupyemoro IL-2, B kauecTBe
Mepbl aKTUBHOCTU T-kieTok, orciexxkuBanu ¢ nomompio ELISA.  Axtu-PD-1 antureno u
UMWIMMyMad TPUMEHsUIH B Ka4yeCTBE IIOJIOKUTEIbHBIX KOHTPOJICH, IPU O3TOM TaKXke
oueHnBanu aktuBHOCTb LAG3.5 B komOmnaium ¢ aHtu-PD-1 wmm antu-CTLA-4 nns
MOJMHOKECTBA JOHOPOB.

[ToBbieHHyo cekpeuuto IL-2 HaOmromanu B paMkax auamasoHa KoHueHTtpauuii SEB vy
MATHAALATH U3 BOCEMHALATH JOHOPOB, NOJABEpraeMbIx JedeHuro Toibko LAG3.5, mo
CPaBHEHHUIO C JIEUEHHEM aHTUTEJIOM C KOHTPOJIbHBIM HU30TUIIOM.

B OonpmmHCTBE CilyyaeB YpPOBEHb CTUMYJIMPOBAHUS ObLI MEHBIIUM, Y€M YpPOBEHb,
HaOronaemMblii ipu siedeHun autu-PD-1 i unmnmumymadom. C yuerom LAG3.5
pe3yJbTaThl IBYX (POPMATOB aHaM3a (OMUCAHBI BBILIE) COOTBETCTBOBANIU APYT Apyry. bonee
TOro, y 5 m3 6 HCCIenOBaHHBIX NOHOpPOB KomOuHupoBanue LAG3.5 ¢ antu-PD-1 wumm
UNITUMyMaOOM TPUBOAWIIO K 0OJiee BBICOKMM YPOBHSIM CTUMYJHPOBAHHS, Y€M YPOBHH,
HaOJIF01aeMble U1l aHTHTENA C KOHTPOJIbHBIM U30THIIOM, KOMOMHHPOBAHHOTO ¢ aHTH-PD-1 mn
unmwmmMymMadbom. DTH naHHble nokazany, uTo LAG3.5 mMoxkeT (yHKIHMOHHPOBATH B paMKax
AQHAJINU30B HOPMANbHBIX T-KJIETOK 4YeloBe€Ka U MOXKET TaKKe AaKTUBHPOBAaThb pEaKLUH,

orocpenoBaHHble HHrHONpoBanueM ¢pyHkunu PD-1 u CTLA-4.

KPATKWHW TEPEYEHD [TOCJEJIOBATEJIbHOCTEN

SEQ ID NO: ONHUCAHHUE HNOCJIEJJOBATEJIBHOCTbD
1 Vu n.a. 25F7 (LAG3.1)
>1408 LAG-3 403 25F7.1 VH1 NT
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CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGT
CCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGATTACTACTGGAACTGGATC
CGCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAATGGA
AACACCAACTCCAACCCGTCCCTCAAGAGTCGAGTCACCCTATCACTAGACACGT
CCAAGAACCAGTTCTCCCTGAAGCTGAGGTCTGTGACCGCCGCGGACACGGCTGT
GTATTACTGTGCGTTTGGATATAGTGACTACGAGTACAACTGGTTCGACCCCTGG
GGCCAGGGAACCCTGGTCACCGTCTCCTCA
2 Vu a.a. 25F7

>1408 LAG-3 403 25F7.1 VHI AA
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSDYYWNWIRQPPGKGLEWIGEINHNGN
TNSNPSLKSRVTLSLDTSKNQFSLKLRSVTAADTAVYYCAFGYSDYEYNWFDPWGQ
GTLVTVSS

3 Vk n.a. 25F7
>1408 LAG-3 403 25F7.1 VK1 _NT
GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAG
CCACCCTCTCCTGCAGGGCCAGTCAGAGTATTAGCAGCTACTTAGCCTGGTACCA
ACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCC
ACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCA
CCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCGTAG
CAACTGGCCTCTCACTTTTGGCCAGGGGACCAACCTGGAGATCAAA

4 Vk a.a. 25F7
>1408 LAG-3 403 25F7.1 VK1 _AA
EIVLTQSPATLSLSPGERATLSCRASQSISSYLAWYQQKPGQAPRLLIYDASNRATGIP
ARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPLTFGQGTNLEIK

5 Vu CDRI a.a. 25F7 DYYWN

6 Vu CDR2 a.a. 25F7 EINHNGNTNSNPSLKS
7 Vu CDR3 a.a. 25F7 GYSDYEYNWFDP

8 Vk CDRI1 a.a. 25F7 RASQSISSYLA

9 Vk CDR2 a.a. 25F7 DASNRAT

10 Vk CDR3 a.a. 25F7 QQRSNWPLT

11 Vu na. LAG3.5

Vu n.a. LAG3.5



7”7

caggtgcagctacagecagtggggcgeaggactgttgaagecttcggagaccctgtecctcacctgegetgtcetatggtgggtecttcag
tgattactactggaactggatccgecageccccagggaaggggctggagtggattggggaaatcaatcatcgtggaageaccaacte
caacccgtccctcaagagtcgagtcaccctatcactagacacgtccaagaaccagttctcectgaagetgaggtetgtgacegeegeg
gacacggctgtgtattactgtgcgtttggatatagtgactacgagtacaactggttcgaccectggggccagggaaccetggtecaccgte
tectca

12 Vu a.a. LAG3.5
Vu aa LAG3.5
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSDYYWNWIRQPPGKGLEWIGE
INHRGSTNSNPSLKSRVTLSLDTSKNQFSLKLRSVTAADTAVYYCAFGYS
DYEYNWFDPWGQGTLVTVSS

13 Vk n.a. LAG3.5
Vk na. LAG3.5

gaaattgtgttgacacagtctccagecaccectgtetttgtctccaggggaaagagecaccctetectgecagggecagtcagagtattage
agctacttagcctggtaccaacagaaacctggecaggetcccaggetecteatctatgatgeatccaacagggecactggeatcecag
ccaggttcagtggcagtgggtctgggacagacttcactctcaccatcageagectagagectgaagattttgcagtttattactgtcagea
gegtageaactggectctcacttttggecaggggaccaacctggagatcaaa
14 Vk a.a. LAG3.5

Vk a.a. LAG3.5
EIVLTQSPATLSLSPGERATLSCRASQSISSYLAWYQQKPGQAPRLLIYD
ASNRATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPLTFGQ
GTNLEIK
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15 Vg CDRI1 aa. LAG3.5 DYYWN

16 Vg CDR2aa. LAG3.5 EINHRGSTNSNPSLKS

17 Vu CDR3 a.a. LAG3.5 GYSDYEYNWFDP

18 Vk CDRI1 a.a. LAG3.5 RASQSISSYLA

19 Vk CDR2 a.a. LAG3.5 DASNRAT

20 Vk CDR3 a.a. LAG3.5 QQRSNWPLT

21 LAG-3 snuron PGHPLAPG

22 LAG-3 snuton HPAAPSSW

23 LAG-3 snuton PAAPSSWG

24 Vy CDR2 a.a. LAG3.6 EITHSGSTNSNPSLKS

25 Vy CDR2 aa. LAG3.7 EINHGGGTNSNPSLKS

26 Vug CDR2 a.a. LAG3.8 EINHIGNTNSNPSLKS

27 Vi CDR2 a.aHUMAN | GEINHSGSTNY
GERMLINE

28 (Glys4-Ser)s

29 LAG-3 genoseka a.a.

nocnenosaTenbHOCTh LAG-3 uenoBeka a.a.
MWEAQFLGLLFLQPLWVAPVKPLQPGAEVPVVWAQEGAPAQLPCSPTIPLQDLSLLR
RAGVTWQHQPDSGPPAAAPGHPLAPGPHPAAPSSWGPRPRRYTVLSVGPGGLRSGRL
PLQPRVQLDERGRQRGDFSLWLRPARRADAGEYRAAVHLRDRALSCRLRLRLGQAS
MTASPPGSLRASDWVILNCSFSRPDRPASVHWFRNRGQGRVPVRESPHHHLAESFLFL
PQVSPMDSGPWGCILTYRDGFNVSIMYNLTVLGLEPPTPLTVYAGAGSRVGLPCRLPA
GVGTRSFLTAKWTPPGGGPDLLVTGDNGDFTLRLEDVSQAQAGTYTCHIHLQEQQLN
ATVTLAINTVTPKSFGSPGSLGKLLCEVTPVSGQERFVWSSLDTPSQRSFSGPWLEAQE
AQLLSQPWQCQLYQGERLLGAAVYFTELSSPGAQRSGRAPGALPAGHLLLFLTLGVL
SLLLLVTGAFGFHLWRRQWRPRRFSALEQGIHPPQAQSKIEELEQEPEPEPEPEPEPEPE

PEPEQL*
30 Vg CDR2aa LAG3.2 VIWYDGSNKYYADSVKG
31 VuLAG3.1na.

LAG3.1HC

CAGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGT
CCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGATTACTACTGGAACTGGATC
CGCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAATGGA
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AACACCAACTCCAACCCGTCCCTCAAGAGTCGAGTCACCCTATCACTAGACACGT
CCAAGAACCAGTTCTCCCTGAAGCTGAGGTCTGTGACCGCCGCGGACACGGCTGT
GTATTACTGTGCGTTTGGATATAGTGACTACGAGTACAACTGGTTCGACCCCTGG
GGCCAGGGAACCCTGGTCACCGTCTCCTCAGCTAGCACCAAGGGCCCATCCGTCT
TCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTC
CCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACC
TGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCC
AAATATGGTCCCCCATGCCCACCATGCCCAGCACCTGAGTTCCTGGGGGGACCAT
CAGTCTTCCTGTTCCCCCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCT
GAGGTCACGTGCGTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTC
AACTGGTACGTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAG
GAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGG
ACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGT
CCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAGG
TGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGAC
CTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAAT
GGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGC
TCCTTCTTCCTCTACAGCAGGCTAACCGTGGACAAGAGCAGGTGGCAGGAGGGGA
ATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAA
GAGCCTCTCCCTGTCTCTGGGTAAATGA
32 VuLAG3.1aa.
TRANSLATION\OF\LAG3.1HC
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSDYYWNWIRQPPGKGLEWIGEINHNGN
TNSNPSLKSRVTLSLDTSKNQFSLKLRSVTAADTAVYYCAFGYSDYEYNWFDPWGQ
GTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPP
CPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVH
NAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQ
PREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGK*
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33 VLLAG3.1n.a.
LAG3.1LC
GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAG
CCACCCTCTCCTGCAGGGCCAGTCAGAGTATTAGCAGCTACTTAGCCTGGTACCA
ACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCC
ACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCA
CCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCGTAG
CAACTGGCCTCTCACTTTTGGCCAGGGGACCAACCTGGAGATCAAACGTACGGTG
GCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAAC
TGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGT
GGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGC
AGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAG
CAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGA
GCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG

34 VLLAG3.1 aa.
TRANSLATION\OF\LAG3.1LC
EIVLTQSPATLSLSPGERATLSCRASQSISSYLAWYQQKPGQAPRLLIYDASNRATGIP
ARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPLTFGQGTNLEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC*

35 VuLAG3 5 aa.

LAG3.5 nocienoBaTeIbHOCTD TSIKEJIOH LENH - MOJHOCThIO
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSDYYWNWIRQPPGKGLEWIGE
INHRGSTNSNPSLKSRVTLSLDTSKNQFSLKLRSVTAADTAVYYCAFGYS
DYEYNWFDPWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKT
YTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGK*

36 VuLAG3 5na.

LAG3.5 nocjieaoBaTe/IbHOCTH TSKEJI0H LEeNH - MOJHOCTHIO
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caggtgcagctacagecagtggggcgeaggactgttgaagecttcggagaccctgtecctcacctgegetgtcetatggtgggtecttcag
tgattactactggaactggatccgecageccccagggaaggggctggagtggattggggaaatcaatcatcgtggaageaccaacte
caacccgtccctcaagagtcgagtcaccctatcactagacacgtccaagaaccagttctcectgaagetgaggtetgtgacegeegeg
gacacggctgtgtattactgtgcgtttggatatagtgactacgagtacaactggttcgaccectggggccagggaaccetggtecaccgte
tectcagetagecaccaagggeccatecgtettcceectggegecctgeteccaggageaccteccgagageacagecgecctgggetgc
ctggtcaaggactacttccccgaaccggtgacggtgtegtggaactcaggegeectgaccageggegtgeacacctteccggetgtee
tacagtcctcaggactctactcecctcageagegtggtgaccgtgecctecageagettgggcacgaagacctacacctgeaacgtagat
cacaagcccageaacaccaaggtggacaagagagttgagtccaaatatggtcceecatgeccaccatgeccageacctgagttectg
gggggaccatcagtcttcetgttccececccaaaacccaaggacactctcatgatctcecggaceectgaggteacgtgegtggtegtega
cgtgagccaggaagaccccgaggtecagttcaactggtacgtggatggegtggaggtacataatgecaagacaaageegegggag
gagcagttcaacagcacgtaccgtgtggtcagegtectcacegtectgeaccaggactggetgaacggcaaggagtacaagtgcaag
gtctccaacaaaggecteecgtectecatcgagaaaaccatctccaaagecaaagggeagecccgagagecacaggtgtacacectg
cccccatcccaggaggagatgaccaagaaccaggteagectgacctgectggtcaaaggettctaccccagegacategeegtgga
gtgggagagcaatgggcagecggagaacaactacaagaccacgecteecgtgetggactecgacggcetecttcttcctetacageag
gctaaccgtggacaagageaggtggcaggaggggaatgtettctcatgetcegtgatgeatgaggetetgeacaaccactacacacag
aagagcctctcectgtctetgggtaaatga

37 VLLAG3 S5 aa.

LAG3.5 nocienoBaTe/ibHOCTh KANMA LENH - NOJHOCTHI0
EIVLTQSPATLSLSPGERATLSCRASQSISSYLAWYQQKPGQAPRLLIYD
ASNRATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPLTFGQ
GTNLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGEC*

38 VLLAG3 5 n.a.

LAG3.5 - nocs1e10BaTEeIbHOCTD KANIMA WENH - MOJTHOCTHIO

gaaattgtgttgacacagtctccagecaccetgtetttgtctccaggggaaagagecaccctetectgecagggecagtcagagtattage
agctacttagcctggtaccaacagaaacctggecaggeteccaggcetcecteatctatgatgecatccaacagggecactggeateecag
ccaggttcagtggcagtgggtctgggacagacttcactctcaccatcageagectagagectgaagattttgeagtttattactgtcagea
gcgtagcaactggcectctcacttttggccaggggaccaacctggagatcaaacgtacggtggctgcaccatctgtcttcatcttceccgee
atctgatgagcagttgaaatctggaactgcectctgttgtgtgcctgctgaataacttctatcccagagaggecaaagtacagtggaaggte
gataacgccctccaatcgggtaactcccaggagagtgtcacagagecaggacageaaggacageacctacagectcagecageaccect

gacgctgagcaaagcagactacgagaaacacaaagtctacgectgegaagtcacccatcagggectgagetegeecgtcacaaaga

gcttcaacaggggagagtgttag
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D®OPMYVYJIA U3OBPETEHHUSA

I. BrigeneHHOE MOHOKJIOHAJIBHOE AHTHUTENIO WIM €r0 AHTUICHCBS3BIBAIOLIAS 4acCTh,
kotopoe cBsi3biBaeT LAG-3 yenoBeka, BKIIOUaroIlee BaphaOeNbHbIE YYACTKU TSDKENOW U
JIETKOH LIeTu, TIPU 5TOM BapuabeNbHbIi y4acToK Tsokenol uenu Bkiodaer CDR1, CDR2 u

CDR3 yuactku u3 BapuabenpbHOro yuactka Tsokenoi nenu SEQ ID NO: 12.

2. AHTUTENO WK €ro aHTUIeHCBA3BIBAKOLIAS 4acTh IO I.1, OTauyarolieecs TeM, 4TO
CDR1, CDR2 wu CDR3 vyuacTku TsDKENOM LENMHU BKIOYAIOT aMHHOKHCIIOTHBIE

nocaenoBatensHOcTH SEQ ID NO: 15, 16 1 17, cCOOTBETCTBEHHO.

3. AHTUTENIO WU €r0 aHTHUI'€HCBSI3bIBAIOIIAS YaCTh MO II. 1, OTIMYAIOIIEECS TEM, YTO
BapuabenbHbIii y4acTok Jjerkoi uenu Bkirodaer CDRI1, CDR2 u CDR3 yyacTtku

BapuadenbHOro yyactka jgerko nenu SEQ ID NO: 14.

4. AHTUTENO WM €r0 aHTUI'€HCBSI3bIBAIOLIAs YacTh MO I.3, OTIMYAIoLIeecs TeM, 4TO
CDR1, CDR2 wu CDR3 yyacTKuM JIETKOM LeNM BKIOYAIOT aMHHOKHCJIOTHBIE

nocnenopareapbHocTd SEQ ID NO: 18, 19 11 20, COOTBETCTBEHHO.

5. AHTHUTEJIO U €70 AHTUT'€HCBSI3bIBAIOIIAS YaCTh 110 I1. 1 uiu H.3, OTJIMYAOIICECA TEM,
49To Bapna6eanbH‘/'1 y4acCTOK TSDKENOoH oenu BKJIFOYACT AMHUHOKUCJIOTHYIO

nocaenosatenbHocTh SEQ ID NO: 12,

6. AHTUTENI0O WM €ro aHTHIEHCBSI3bIBAIOINAs YacThb MO JIIOOOMY M3 MPeIbIIy X
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LAG3.1 - Aumn-LAG3 25F7 VH

55

109

163

217

271

325

V CErMeEHT: 4-34
D cermMeHT: 5-12
J CEerMeHT : JH5b

Q v ¢ L 9 Q W GG A G L L K P S E T L
CAG GTG CAG CTA CAG CAG TGG GGC GCA GGA CTG TTG AAG CCT TCG GAG ACC CTG

s L. T ¢ A V Y G G S F S D Y Y W N W
TCC CTC ACC TGC GCT GTC TAT GGT GGG TCC TTC AGT GAT TAC TAC TGG AAC TGG

I R Q@ P P G K G L E W I G E I N H N
ATC CGC CAG CCC CCA GGG AAG GGG CTG GAG TGG ATT GGG GAA ATC AAT CAT AAT

G ~ T N 8§ N P S L K S R Vv T L S L D
GGA AAC ACC AAC TCC AAC CCG TCC CTC AAG AGT CGA GTC ACC CTA TCA CTA GAC

T §$ XK N Q F S L K L R S Vv T A A D T
ACG TCC AAG AAC CAG TTC TCC CTG AAG CTG AGG TCT GTG ACC GCC GCG GAC ACG

AV Yy y ¢ A F G Y S D Y E Y N W F D
GCT GTG TAT TAC TGT GCG TTT GGA TAT AGT GAC TAC GAG TAC AAC TGG TTC GAC

CDR3

p w G Q G T L v T Vv S S
CCC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA

duz.1A
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LAG3.1 - AaTu-LAG3 25F7 VK

55

109

163

217

271

V CEerMeHT : L6
J CErMeEHT: JK2

E r v . T ¢ S Pp A T L S L S P G E R
GAA ATT GTG TTG ACA CAG TCT CCA GCC ACC CTG TCT TTG TCT CCA GGG GAA AGA

A~T L 8§ ¢C R A S Q S I S S Y L A W Y
GCC ACC CTC TCC TGC AGG GCC AGT CAG AGT ATT AGC AGC TAC TTA GCC TGG TAC

Q ¢ X p G Q A P R L L I Y D A S N R
CAA CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GAT GCA TCC AAC AGG

A~ T 66 I P A R F S GG S GG S§ G T D F T
GCC ACT GGC ATC CCA GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACT

L T I S S L E P E D F A V Y Y C Q Q
CTC ACC ATC AGC AGC CTA GAG CCT GAA GAT TTT GCA GTT TAT TAC TGT CAG CAG

R § N w P L T F G Q G T N L E I K
CGT AGC AAC TGG CCT CTC ACT TTT GGC CAG GGG ACC AAC CTG GAG ATC AAA

duez.1B
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LAG3.5 - Autu-LAG VH
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LAG3.5 - Autm- LAG3 VK

V CEerMeHT: L6
J CerMeHT: JK2

E I v L T @ sS P A T L S8 L S P G E R
1 GAA ATT GTG TTG ACA CAG TCT CCA GCC ACC CTG TCT TTG TCT CCA GGG GAA AGA

A~T L 8§ ¢C R A S Q S I S S8 Y L A W Y
55 GCC ACC CTC TCC TGC AGG GCC AGT CAG AGT ATT AGC AGC TAC TTA GCC TGG TAC

Q ¢ X p G Q A P R L L I Y D A S N R
109 CAA CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GAT GCA TCC AAC AGG

A~ T 66 I P A R F S GG S GG S§ G T D F T
163  GCC ACT GGC ATC CCA GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACT

L T I S S L E P E D F A V Y Y C Q Q
217  CTC ACC ATC AGC AGC CTA GAG CCT GAA GAT TTT GCA GTT TAT TAC TGT CAG CAG

R 8§ N w Pp L T F G Q G T N L E I K
271  CGT AGC AAC TGG CCT CTC ACT TTT GGC CAG GGG ACC AAC CTG GAG ATC AAA

duz.2B
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(M) (1me)|  (1fg)
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LAG3.8 030 130 3.36
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Lag3.1 nosTopHOe ckaHupoBaHue 74°C
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CesasbiBaHue CD4+ T-kneTok yenoBeka
Bropon atan - O6pasey ¢ yBenmM4eHHON CTabuUnbHOCTbLIO

EC50
LAG3.1-G4P 0.22
LAG3.1-G4P; pH 8 0.20
LAG3.5-G4P 0.46
LAG3.5-G4P; pH 8 0.46
LAG3.8-G4P 0.24
| LAG3.8-G4P; pH 8 0.21

WB1907 noHopa
AkTuBupoBaHHble CD4+ T-kneTku

-O- LAG3.1-G4P
O LAG3.1-G4P; pH 8
& LAG3.5-G4P
- LAG3.5-G4P; pH 8

0.01

1 100

KoHueHTpaums aHTuten (HM) 0413-101711kt

due.
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MoHOKIOHanLHoe aHTUTenNo - Moka3aH Tonbko CDR2 nentup
KYyNbTUBUPOBaHMUE B TeuyeHue 5 gHen

INHD*GNTNSNPSLK INHDGNTNSNPSLK

CDR2 peamuaupoBaHue

INHNGNTDSNPSLK IDHNGNTNSNPSLK Bcero
3.1 2.5% 5.1% 1.5% 9%
3.1 pH8 10.0% 15.3% 4.9% 30%

INHRGSTD?SNPSLK INHRGSTNSNPSLK  ID?HRGSTDSNPSLK
3.5 2.3% - 1.5% 4%
3.5 pH8 3.1% - 1.7% 5%

duez.8
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Tosoh Ether-5PW kornoHka ¢ rpagueHToMm cyrnbgara aMMOHUA
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