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ces3piBatoTcst ¢ LAG-3 ¢ BbicOkoi apPUHHOCTHIO, B YACTHOCTH YEJIOBEYECKHE MOHOKJIOHAJIHHBIC
antutena. IlpeanodrurenbHo, aHTUTENA CBsI3bIBatOT yenoBedeckuil LAG-3. B HekoTopbIX BapuaHTax
M300peTeHNs aHTUTEA CBI3BIBAIOT KaK YeJIOBEUECKHiA, Tak U 00e3bsiunii LAG-3, Ho He Mblnunblii LAG-3.
MN3o6perenue BkItoyaeT antutena npotuB LAG-3, KoTopble MOTYT HHTHOUpOBaTh cBsi3biBaHue LAG-3
¢ Monekynamu TiaBHoro komiuiekca rucrocosmectumoct (I'KI, MHC) Knacca II u xotopsie mMoryt
CTHMYIIUPOBaTh aHTUreHcnenugpuyeckuii T-kineTouHslil oTBeT (aHTUreHcnenuduyeckue T-KIeTOUHbBIE
peakmum). V300peTeHne TakKe BKIIOYAET HYKJICOTHIHBIE MOJEKYJBI, KOAWPYIOIIHE AaHTHTENA II0
M300pETEHUIO, IKCIIPECCUPYIOMINE BEKTOPHI, KICTKH-X035€Ba M CIIOCOOBI SKCIPECCHH aHTUTEN. Takxke
M300peTeHNe OXBATHIBAET UMMYHOKOHBIOTAThl, OMCHEeUU(HUIECcKre MOJIEKYNIbI U (hapMaleBTHYECKUE
KOMIIO3HIINH, COAEpIKaIlNe aHTUTeNa 1Mo n3obpereHuto. JlanHoe n300peTeHne BKII0YaeT TaKKe CII0COOBI
nerekund LAG-3, a Takke CHOcOOBI JICUCHUS CTUMYIHUPYIOMINX WMMYHHBIX PEAKIHid C TTOMOIIBO
antutena npotuB LAG-3 mo uzoOperenuto. Taxke OXBaThIBaeTCs KOMOMHUpPOBaHHAs Tepamnus, B
COOTBETCTBUU C KOTOpO#l aHTHTEno mpoTuB LAG-3 BBOIAT COBMECTHO IO MEHBIIEH Mepe ¢ OIHUM
JIOTIOTHUTETFHEIM UMMYHOCTUMYITUPYIOIIAM aHTUTEIIOM.
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YEJOBEYECKHUE AHTUTEJIA, CBA3BIBAIOIIUE I'EH AKTUBATOP
JUM®OIUTOB- 3 (LAG -3) U UX TIPUMEHEHHE

YpoBeHb TEXHHKH

I'en axTuBaumu mumdouuntos-3, mnu LAG- 3 (taxke usBectHbil kak CD223), apnsercs
YJIEHOM CeMEeHCTBa “MMMYHOIIOOYJIMHOBOrO cyneprena” (“‘cynepreHa UMMYHOTJIO0YJIMHOB ) U
CTPYKTYpHO U reHerudecku cBsizaH ¢ CD4. LAG- 3 He skcmpeccupyercss Ha ““Crsimux
muMponurax nepudepruueckoil KpOBH, HO IKCIPECCUPYETCs HA aKTUBUPOBAHHBIX T KIETKaxX U
NK «nerkax. LAG- 3 mnpencraBnsier coboii MemMOpaHHBIH O€JOK, KOAMPYEMBbI T'€HOM,
JIOKAJIM30BaHHBIM HAa JHMCTAJIbHOM Y4aCTKE KOPOTKOTO Iuieda XpoMmocombl 12, 6mm3 rena CDA4,
5TO HABOJAMT HA MBICHb, uTO reH LAG- 3 MOXXHO BhIIensaTh reHHou nymnkanue (Triebel ef al.
(1990) J. Exp. Med. 171: 1393- 1405).

ITokazano, uro, ananoruyHo CD4, LAG- 3 e B3ammopeticteyer ¢ monekynamu KT
(MHC) Knacca I, Ho, B otinune ot CD4, LAG- 3 He B3aumozeiictsyer ¢ gp120 Oenxom Bupyca
umMMmyHoneduunra yenoseka (Baixeras ef al. (1992) J. Exp. Med. 176: 327- 337). UccnenoBanus
¢ wucrnonb3oBaHueM Oenka ciustaust LAG- 3 ¢ ummyHornmoOyimHoMm (SLAG-  3lg)
IEMOHCTPHUPYIOT mpsiMoe U criennduaeckoe cszbanne LAG- 3 ¢ monexynamu I'KIT (MHC)
Knacca II Ha moBepxuoctr knerku (Huard ef al. (1996) Eur. J. Immunol. 26: 1180- 1186).

B in vifro wuccnenoBaHWSX AHTHreH- CHeUUPUYECKUX T- KIETOYHBIX pPEaKLHil
nobasnenne antuten npotuB LAG- 3 npuBOmuT K MOBBILIEHHOW mponudepaunn T- KIETOK,
MOBBIIIEHHOW JKCIPECCUM AaHTUI€HOB akTuBalmu, Takux kKak CD25, u K NOBBIIIEHHBIM
KOHILIEHTPALIUSIM LIMTOKUHOB, TAKUX KaK MHTEp(EepOH- raMMa U MHTEpJIEHKUH - 4, MOATBepkKaas
ponb B3aumonetricteust LAG-/MHC knacca Il B nayHperynsiuu aHTUreH3aBUCUMOM CTUMYJIILIUA
CD4" T numdounros (Huard et al. (1994) Eur. J. Immunol. 24: 3216- 3221). TlokasaHo, 4TO
uHTparuia3maruyeckass obnacte LAG- 3 B3aumopeilcTByeT ¢ Oeikom, Ha3biBaeMbiM LAP,
KOTOPBIH, MPEANONOKUTENBHO, SBJISIETCS MOJIEKYJIOW CUTHAJIBbHON TPaHCAYKLWH, Y4aCTBYIOLIEH
B nayHperyysiuun myta aktuBauun CD3/TCR (Iouzalen ef al. (2001) Eur. J. Immunol. 31: 2885-
2891). Kpome Toro nokaszano, uro CD4"CD25" perynsropusle T xnetku (Treg) SKCIPECCHPYIOT
LAG- 3 nmpu aktuBaimu, a antutesna K LAG- 3 UHrHOMPYIOT CyNmpecCHIO MHAYLHPOBAHHBIMU
kieTkamMu Treg, KaK in Vitro, Tak W in vivo, 3TO TO3BOJISIET NMPEeAnonokuTs, uTo LAG- 3 BHOCUT
BKJIAJI B CYNPECCOPHYIO aKTUBHOCTb Trg kieTok (Huang, C. et al. (2004) Immunity 21: 503-
513). Bonee toro, nmokazano, uto LAG- 3 HeratuBHO perynupyer T- KIETOUHBII romeocras C
MOMOIIBIO perysaTopHbIX T KieTok kak mo T- KjIeToyHOo- 3aBUCUMOMY, Tak U no T- kjieTo4yHo-
HesaBucuMomy Mexanmsmy (Workman, CJ. and Vignali, D.A. (2005) J. Immunol. 174: 688-
695).

Ilokaszano, 4to B  HekoTropbix  ycinoBusix LAG- 3 BbI3bIBa€T  Takxke
uMMyHoOCcTIMY Hpyromuid  3¢gdexr. Hanpumep, TpancdenupoBannbie ¢ nomompbio LAG- 3
OIyXOJIEBBIX KJIETOK, TPAHCIUIAHTHPOBAHHbIE B CUHI€HHBIX MBILIEH, IPOSBISIOT 3aMETHBIN POCT
CHIDKEHHSI WJIN TIOJIHYIO PErpeccHi0 MO CPaBHEHUIO C HeTpaHC(eLHnpOBAaHHBIMH OIMYXOJEBBIMU

KIJIIETKaMH, 3TO MO3BOJIACT MPEAINOJIONKNUTDb, YTO 3KCIIPECCUSA LAG- 3 na OMyXOJIEBbIX KJICTKAX



CTHUMYJIUPYET TNPOTHBOOMYXOJEBbIH OTBET 3a CYET WHULMHMPOBAHUS (3aIyCKa, BKJIIOYESHHS)
AHTUTEHITPE3EHTUPYIOIINX KJIeToK ¢ momompo Monekys I'KIT (MHC) knacca II (Prigent et al.
(1999) Eur. J. Immunol. 29: 3867- 3876). IloMmumo 3TOr0, MOKa3aHo, 4YTO PACTBOPUMBII CIUTHIN
oenok LAG- 3 Ig ctumynupyeT Kak r'yMOpaJbHbIH, TaKk M KJIETOUHbIH MMMYHHBIH OTBET MpHU
BBEJICHUM MBILLIAM BMECTE C aHTUI'€HOM, 3TO MOKa3bIBaeT, 4To pacTBopumbiii LAG- 3Ig moxer
neiictBoBath kak anbioBaHT B BakumHe (El Mir and Triebel (2000) J. Immunol. 164: 5583-
5589). IlokaszaHo nanee, 4To pacTBOpuMbIi dyenoBeueckuit LAG- 3lg ycunusaer in vitro
BbIpaboTky Tuna I onyxoss- cneunpuyeckoro nmmyHnureta (Casati ef al. (2006) Cancer Res. 66:
4450- 4460). O630p ¢ynkumoHanbHoi aktuBHOCTH LAG- 3 mpuBomurcs B Triebel (2003)
Trends Immunol. 24: 619- 622. Ha OCHOBaHHM BBIIECKA3aHHOI'O CTAHOBHUTCS IMOHSITHBIM, YTO
JOTOJIHUTEIIBHBIE AT€HTHI JJIs1 MOAYJSILUY aKTUBHOCTH LAG- 3 npeacTaBIsIFOT HHTEpEC.

CyIHOCTHL H300peTeHus

Hacrosimee wu3o0peTeHne BKIIOYAET MOHOKJIOHAJIBHBIE AaHTUTENAa, B YaCTHOCTH,
YeJIOBEYECKHE MOHOKJIOHAJIbHbIE AHTHUTENA, KOTOpble creuududecku cBsa3biBaroT LAG- 3 u
o0najmaroT  HY)XHBIMH ~ (DYHKLUMOHAJBHBIMH ~ CBOHWCTBAMH. JTH  CBOIHCTBA  BKJIIOYAIOT
BbIcOKOa(puHHOE CBsi3bIBaHUE C denoBedecknM LAG- 3, cesspiBanne ¢ LAG- 3 denoBeka u
o0e3psinbl (Harpumep, LAG-3 mMakaka OMHOMONTYC U /WM pe3yc) HO He ¢ MbuHbIM LAG- 3,
CHOCOOHOCTh MHTrUOMpoBaTh cBs3biBaHHE LAG- 3 ¢ MONeKyJlaMu TIJIaBHOTO KOMILIEKCA
ructocopmectumoctd  (I'KI, MHC) «kmacca II w/unm  cnocoOHOCTh  CTUMYJIHPOBATH
anTurercnenduueckue T- KIeTOYHbIE peakuy (OTBEThI). AHTHUTENA MO N300PETEHUIO0 MOXKHO
NPUMEHTh, Hampumep, Aus oOHapykeHus (nerexkuun) Oenka LAG- 3 wnu s ctumyssinin
anTurercnerpduueckux T- KIETOUYHBIX peaKLUi, TAKUX KaK Y HOCUTEJIS OIYXOJIU HJIK HOCUTENS
BUpYCA.

B onmHOM acmekte u300peTeHHME OTHOCHTCS K  BBIACICHHOMY YeJIOBEYECKOMY
MOHOKJIOHAJIbHOMY aHTUTENy, WJIH K €ro aHTUIeHCBSI3BbIBAIOLIEMY Y4YacTKy, OTJIMYAIOLIEMYCs
TEM, YTO 3TO aHTUTEJIO CBs3bIBaeT yenoBeueckuii LAG- 3 1 nposiBisieT 1Mo MeHbIIeH Mepe OIHO
W3 HUKECTEAYIOLUX CBOMCTB:

a) cesizbiBaeT LAG- 3 00e3bsiH;

(6) He cBs3piBaeT MbImuHbI LAG- 3;

(B) marudupyer cwsspiBanne LAG- 3 ¢ monekynamu kiacca Il rmaBHOro komruiekca
ructocopmectumoctH (KT, MHC); u

(T) cTUMYNHPYET UMMYHHBIH OTBET.

[IpenmovyTuTeTbHO, AaHTUTEJIO MPOSIBJISIET IO MEHBIIEH Mepe JIBa 13 3TUX CBOUCTB (a), (0),
(B) u (). Bonee nmpennmoYTUTEIHHO, AHTUTEJIO MPOSIBIISIET 110 MEHBLIEH Mepe TPU U3 STUX CBOWCTB
(a), (6), (B) u (r). Eme Oonee mpeanoyuTUTENbHO, aHTUTEJIO MPOSIBIISIET BCE YETHIPE U3 ITUX
cBOHCTB (a), (0), (B) u (1).

B npeamoutuTensHOM = BapuaHTe ~— HM300pETEHHMs ~ AHTUTENO  CTHMYJHUPYET
anTurercnerduueckuii T- KI€TOYHBIH OTBET, TAKOH Kak MPOAYLHPOBAHME WHTEpJICHKUHA - 2
(IL- 2) B mpouecce anTurencneuugudeckoro T- KiIeTOYHOro orBeTa. B apyrux BapuaHTax

N300peTeHNs] AaHTUTEJIO CTUMYJIUPYET UMMYHHBINA OTBET, TAKOH KaK IMPOTHUBOOINYXOJIEBbIH OTBET



(IPOTHBOOMYXOJIEBYIO PEAKIMIO), HAIIPUMEP, MHIHMOUPYET POCT ONMYyXOJNH Ha in Vivo MOJENn
OIyXOJIEBOIO TPAHCIUIAHTATA) WK ayTOMMMYHHBIA OTBET (HAIpUMEpP, CTUMYJUPYET Pa3BUTHE
mnadera y NOD wbimeif). B npyrom npennouTuTenbHOM BapuaHTe H300pETEHUs] aHTHTENO
CBSI3BIBAET SIUTOII YEeJI0BEYECKOTO LAG-3, coaep kauun AMUHOKHUCIIOTHYO
nocienosarenbHoctb PGHPLAPG (SEQ ID NO: 76). Eme B omHOM mNpeanoyTHTEIbHOM
BapuaHTe H300PETEHUs] AHTUTENIO CBA3BIBAET HSIHUTON uenoBedeckoro LAG-3, conmeprkamuii
aMMHOKHCIIOTHYIO nocnenoBareabHocts HPAAPSSW (SEQ ID NO: 77) unu PAAPSSWG (SEQ
ID NO: 78). B npyrux BapuaHtax u300peTeHUsI aHTHTENO CBSI3bIBaETCs ¢ yenoBeueckum LAG- 3
¢ Kp 1x107 M unu Menee, unu cBsi3biBaercs ¢ uenoBedeckuM LAG- 3 ¢ Kp 1x10® M wm
MeHee, WU cBsi3bIBaeTcs ¢ genosedeckuM LAG- 3 ¢ Kp 5x10° M uiam MeHee, MM CBS3BIBAETCS
¢ uenoseueckuM LAG- 3 ¢ Kp 1x10° M unu menee. B oqHOM BapuaHTe H300peTeHUs AaHTUTETIO
OKpAIIMBAET CIM3UCTYIO TKAHb B UMMYHOTHCTOXMMUYECKOM HCCIIEOBAHUH, TOTJA KaK B IPYroM
BapUaHTe M300peTeHNs] ~ AHTUTENO  He OKpallMBaeT  CIM3UCTYIO  TKaHb B
UMMYHOTHCTOXUMHUYECKOM HCCIIETOBAHHH.

B npyrom acnekre wu300peTeHHE OTHOCUTCS K BBIJEJIEHHOMY YeJIOBEYECKOMY
MOHOKJIOHAJIbHOMY aHTUTEINY, I €r0 aHTUT€HCBS3bIBAIOIIEMY YYACTKY, OTIHMUYAOIIEMYCS TEM,
YTO aHTUTEJIO KOHKYPHUPYET 3a CBsI3bIBaHHE C uyesoBeduecKuM LAG-3 ¢ 5TaJOHHBIM aHTUTEINIOM,
NPUYEM 3TAJIOHHOE AHTUTEJIO BKIIIOYAET:

(a) BapmabenpHyr0 O0NaCTh TSKENOHW LENMH, COAEPKAIIYID aMHHOKHCIOTHYIO
nocnenosatebHOCTE SEQ ID NO: 37, u BapuabenbHyr0 00JacTh JETKOH LM, CONEPIKAIIyIo
aMUHOKHCJIOTHYIO nocnenoBatenbHOCTh SEQ ID NO: 43;

(6) BapuabenpHyr0 00JacTh TSDKENOW LEMH, COAEPXKAIIYID AMHHOKHCIOTHYIO
nocnenosatebHOCTE SEQ ID NO: 38, u BapuabenbHyro 00JacTh JETKOH LIEMH, CONEPIKaIlyIo
aMUHOKHUCJIOTHYIO nocnenoBarenbHocTh SEQ ID NO: 44;

(B) BapuabenbHyt0 00JacTh TSKENOW LEMH, COAEPIKALIYID AMHHOKHCIOTHYIO
nocnenosateibHOCTE SEQ ID NO: 39, u BapuabenbHyr0 00JacTh JIETKOH LIEMH, COMEPIKALIYIO
aMUHOKHCJIOTHYIO nocnenoBaTenbHOCTh SEQ ID NO: 45;

(r) BapuabenpHyIO O00JACTh TSDKENOM LENH, COXEPKAIYID aMHHOKUCJIOTHYIO
nocnenosateibHOCTE SEQ ID NO: 40, u BapuabenbHyr0 00JaCTh JIETKOW LIEMH, CONEPIKALIYIO
aMUHOKHCJIOTHYIO nocnenoBaTenbHOCTh SEQ ID NO: 46;

(n) BapuabenpHYIO 00JACTh TSDKENOW LEMH, COAEPKAIIYID AMHHOKHCIOTHYIO
nocnenosatebHOCTE SEQ ID NO: 41, u BapuabenbHyr0 00JacTh JIETKOH LIEMH, CONEPIKAIIYIO
aMUHOKHCIIOTHYIO nocieaosatenbHoCcTs SEQ ID NO: 47; unn

() BapmabenbHy0 O0NAaCTh TSDKENOH LENMH, COAEPIKAIIYID aMHHOKHCIOTHYIO
nocnenosatebHOCTE SEQ ID NO: 42, u BapuabenbHyr0 00JacTh JIETKOH LM, CONEPIKAIIYIo
aMUHOKHUCJIOTHYO0 nocnenosarenabHocTh SEQ ID NO: 48.

B mpennmoutnTensHOM BapuaHTe HW300PETEHUs] STAJOHHOE AHTUTENIO COHNEPIKUT
BaprabenbHy0 00JacTh TSDKENOW MEINH, COAEepPIKallyld aMUHOKHCIOTHYIO TOCIIEA0BATENbHOCTD
SEQ ID NO: 37, u BapuabenbHyH0 00JaCTh JIETKOH LEMH, COAEPKAIIyI0 aMHUHOKHCIIOTHYIO

nociaenosarenbHocTh SEQ ID NO: 43. B npyrom npennoyTHTEIbHOM BapHaHTE U300peTeHus



STAJIOHHOE AHTUTEJIO COAEPKUT BapHaOENbHYIO OONACTh TSDKENOW LEeMH, COAEPIKALIYIO
aMUHOKHUCJIOTHYIO mocienoBaTenbHOCTE SEQ ID NO: 38, u BapmabenbHyr0 00JacTh JIErKOH
LEMNY, CONEpIKALIYI0 aMUHOKHUCIOTHYI mnocienoBatenbHocTh SEQ ID NO: 44, B npyrom
NPEANOYTUTENHOM BapHaHTe H300peTeHMs 3TAJOHHOE AHTUTENO COAEPKUT BapHAOENbHYIO
00J1acTh TSKEJION LeMH, CoAep KaIlyr0 aMUHOKUCIOTHYI0 nocienoBaTebHOCTs SEQ ID NO: 39,
U BapHabenbHYI0 00JaCTh JIETKOH LeNH, COAepIKaIy0 aMUHOKHUCIOTHYIO TOC/IE0BATENbHOCTD
SEQ ID NO: 45. B npyrom mnpennodTuTelIbHOM BapuaHTe N300PETeHUs! 3TAJOHHOE aHTUTEJIO
COIEP)KUT  BapHaleNbHYIO O00JAaCTh TSXKEJIOW IeNu, COAEePXNAIYH) aMHUHOKHCIOTHYIO
nocnenosateibHOCTE SEQ ID NO: 40, u BapuabenbHyr0 00JacTh JIETKOH LIEMHU, CONEPIKALIYIO
aMUHOKHUCJIOTHYIO mnocienoBatenbHocTe SEQ ID NO: 46, B apyroM npeanoyTHUTENbHOM
BapHaHTe M300pPETeHHsI 3TAJIOHHOE AHTUTENIO CONEPIKUT BapruabeNbHYI0 00JIaCTh TSIKENIOHN LeMHy,
CONEPIKAIYI0 aMHHOKUCJIOTHYI mocienoBatenbHocTe SEQ ID NO: 41, u BapuabenbHYO
00J1acTh JIETKOU IETH, CONePIKAILYI0 aMHHOKHUCIIOTHYO niochenoBatenbHocTs SEQ ID NO: 47. B
OPYyroM TMpPEONOYTHTEIbHOM BapUaHTEe H300pPETeHHs] JTAJOHHOE AHTHUTEJIO COAEPIKHT
BapruabenbHy0 00JacTh TSDKENOW LENH, COAEepPIKallyl0 aMUHOKHCIOTHYIO TOCIIEAO0BATENbHOCTD
SEQ ID NO: 42, u BapuabenbHYK 0O0JACTh JIETKOH LEMH, COAEPKAIIyI) aMHUHOKHCJIOTHYIO
nocaenoBarenbHOCTh SEQ ID NO: 48.

B nppyrom acmekre wu300peTeHHE OTHOCHUTCS K BBIIEJIEHHOMY MOHOKJIOHAJIBHOMY
aHTHUTENy, WIH K €r0 aHTHTE€HCB3bIBAIOIIEMY YYaCTKy, COpepkalieMy BapuabenpbHyr 00JacThb
TSDKEJIOW LenH, KOTOpas sABJSIETCS MNPOAYKTOM MM TIIOJy4€Ha TNPU  HCIIOJIb30BAaHUU
yesioBeyeckoro reHa Vu 3- 20, yenoBeueckoro reHa Vu 4- 34, denoseueckoro resa Vy 3- 33 wiu
yenoBedeckoro reHa Vu 1- 24, mpuyeM aHTUTENO cnenu(pUYecKd CBS3bIBAET YEIOBEUYECKUIN
LAG-3. B gpyrom acmekre u300peTeHHE OTHOCHTCS K BBIJEJIEHHOMY MOHOKJIOHAJIBHOMY
AHTUTEJly, WIK K €r0 aHTHIeHCBS3bIBAIOLIEMY Y4acTKy, CoAepikaiieMy BapuaOenbHyr o0iacTb
JIETKOM 1ienu, KOTopasi ABJISIETCS IPOAYKTOM MJIM MOJIy4€HA MPU UCIOJIb30BAHUU YeJIOBEYECKOTO
rea Vk L18, uenoseueckoro reHa Vi L6 unu uenoseueckoro reHa Vi A27, mpudeM aHTHUTEINO
cneunpuyecku cBsi3biBaeT uesoBeueckuii LAG-3. B npennouTurensHOM BapuaHTe H300peTeHHE
BKJIFOYAET BBIICJICHHOE MOHOKJIOHAJIbHOE AHTUTENIO, WIN €r0 aHTHIeHCBSI3bIBAIOLIMNA YYaCTOK,
conepskariee(uit):

(a) BapuabenbHYI0 00JaCTh TSKENOH IenH, KOTOpasi SIBJISIETCS MPOAYKTOM WU
oOpa3oBaHa IMpPU HUCIOJNBb30BAHUH YeJOBEUECKOro reHa Vu 4- 34, u BapuadenbHyr 00J1acTh
JETKOM Lemd, KOTOopas SBISIETCS NPONYKTOM WM OOpa3oBaHa TMPH  HCIOJb30BAHUU
4yenoBedeckoro reHa Vi L6;

(6) BapmabenbHYIO OONACTh TSOKEJIOW LEMH, KOTOpas SBJISIETCS MPOAYKTOM WU
oOpa3oBaHa TPHU HCIOJIB30BAHWUHU YEJOBEYECKOro reHa Vu 3-33, m BapuabenbHYIO 00J1acTh
JETKOM Lemu, KOTOpas SBJSIETCS NPONYKTOM WM O0Opa3oBaHa TMPH  HCIOJb30BAHUU
4yeJoBeYeckoro reHa Vi A27,

(B) BapuabenbHYI0 O00JacTh TSDKENOW IeNH, KOTOpas SIBJISIETCS MPOAYKTOM WU

oOpa3oBaHa NpPU HCHOJB30BAHUHU YeEJOBeYeCKOro reHa Vu 3-20, u BapuabenbHyH 001acTh



JIETKOW IIeMH, KOTOpas SBJISETCS NPOAYKTOM MM 00pa3oBaHa TPH  HCIOJIb30BAHUU
yenosevyeckoro reHa Vi L18;

(r) BapuwaOenbHYIO O00OJACTh TSDKEJIOM LM, KOTOpas SBJSIETCSl MPOAYKTOM MU
oOpa3oBaHa NpPU HCHOJB30BAHUU YEJOBEYECKOro reHa Vu 1-24, u BapuabenbHyr0 001acTh
JIeTKOW IIemH, KOTopas SBJISETCS NPOAYKTOM MM 00pa3oBaHa NPH  HCIOJIb30BAHUU
4yeJoBeYeckoro reHa Vi L6; wiun

(n) BapmabenbHyr0 00JAaCTh TSKEJIOH LIeNH, KOTOpasl SIBIISIETCS MPOXYKTOM HIIU
oOpa3oBaHa TPU HCIOJIB30BAHUU YEJOBEYECKOro reHa Vu 3-33, u BapuabenbHYH 00JacTh
JIETKOW  [IeMH, KOTOpasi SBJISIETCS MPOAYKTOM MM 0Opa3oBaHa TPH  UCIOJIb30BAHUU
yesioBedeckoro reHa Vi Lo;

NpUYEeM aHTHUTENO crieuduecKu csa3biBaeT yenoBeueckuii LAG-3.

B npyrom acmekte H300peTeHHEe OTHOCHTCS K BBIIEJIEHHOMY MOHOKJIOHAJIbHOMY
AHTUTEJTy, WU K €r0 aHTUTE€HCBS3bIBAIOLIEMY YYaCTKY, COAEPIKAIIEMY:

(a) BapuabenbHYIO O00JaCTh TSKEJIOW LENMU, CONEPIKAIY aAMHHOKHCIOTHYIO
NIOCJIEIOBATENBHOCTD, BBIOPAaHHYIO U3 rpynibl, cocrosimed n3 SEQ ID NO: 37- 42;

(6) BapuabenbHyr0 00macTb JIETKOH [emH, COAEPKAIIYI) aMHHOKHCJIOTHYIO
MOCJIEIOBATEIBHOCTD, BRIOPAHHYIO U3 Tpymibl, cocTosmei n3 SEQ ID NO: 43- 48;

NpUYEeM aHTHUTENO crieluduecku csa3bpiBaeT yenoseueckuiit LAG- 3.

[IpennouturesbHas KOMOUHALINS BKIIFOUAET:

(a) BapuabenbHYIO 00JacCTh TSDKEJOW LENu, CONEPKAIYHd aAMHHOKHCJIOTHYIO
nocaenoBaTeabHOCTh SEQ ID NO: 37; u

(6) BapuabenbHyr0 00macTp JIETKOH LeNH, COAEPXKAIIYI) aMHHOKHCJIOTHYIO
nocnepoBarenbHoCcTh SEQ ID NO: 43.

Jlpyrasi npennoyYTHTebHas KOMOUHALIHSI BKIIIOYAET:

(a) BapmabenmpHyr0 O0NACTb TSDKEJIOH LEMU, COAEPIKAIIYI0 aMHUHOKHUCIIOTHYIO
nocaenoBareabHOCTh SEQ ID NO: 38; u

(6) BapuabenbHyr0 00MacTb JIETKOH [eMH, COAEPIKAIIYI) aMHHOKHCJIOTHYIO
nociienoBaTesbHOCTE SEQ ID NO: 44,

Jlpyrasi mpeanoyTHTeIbHas KOMOUHALIHSI BKITIOYAET:

(a) BapuabenbHYrO O00JaCTh TSKENOW LENMU, CONEPIKAIYH) aAMHHOKHCJIOTHYIO
nocaenoBareabHOCcTh SEQ ID NO: 39; n

(6) BapuabenbHyr0 00MacTb JIETKOH [emH, COAEPKAIIYI) aMHUHOKHCJIOTHYIO
nocaenoBarenbHOCcTh SEQ ID NO: 45.

Jlpyrasi mpeanoyYTHTeIbHas KOMOUHAIIHSI BKITIOYAET:

(a) BapuabenbHYIO 00JaCTh TSKENOW LENU, CONEPIKAIYHD AMHHOKHCJIOTHYIO
nocaenoBareabHOCTh SEQ ID NO: 40; n

(6) BapuabenbHyr0 00MacTb JIETKOH [eNH, COAEPKAIIYI) aMHHOKHCJIOTHYIO
nocnepoBarenbHOCTh SEQ ID NO: 46.

Jlpyrasi npennoyTHTeNbHass KOMOWHALIHS BKIIIOYAET:



(a) BapuabenbHYIO 00JacCTh TSKENOW LENu, CONEPKAIYHD aMHHOKHCJIOTHYIO
nocaenoBaTeabHOCTh SEQ ID NO: 41; u

(6) BapuabenbHyr0 00macTp JIETKOH [eNH, COAEPKAIIYI) aMHHOKHCJIOTHYIO
nocaegoBarenbHocTh SEQ ID NO: 47.

Jlpyrast npenno4TuTeNIbHass KOMOMHALHS BKIIIOYAET:

(a) BapmabenpHYI0 O0NACTb TSDKEJIOH LEMU, COAEPIKALIYI0 AaMHUHOKHUCIIOTHYIO
nocienosateabHOCTh SEQ ID NO: 42; u

(6) BapuabenbHyr0 00NacTb JIETKOH  LEeMH, COAEPIKAIIYI) aMHHOKHCJIOTHYIO
nocaenoBareabHOCTh SEQ ID NO: 48.

AHTHTENa O M300PETEHHI0 MOTYT MPENCTaBJIATh COOOH, HampuMep, MOJHOPa3MEpPHBIE
antuTena (aHtuTena mnonHOW anuHbl), Hampumep, IgGl, IgG2 wmm IgG4 wusormma. B
NPEANOYTUTEIbHOM BapUaHTE HM300pPETEHUs aHTHUTENO MpencTaBisieT cobol antureno IgG4
u30TUMna. B IpyroM mpennouTuTeNbHOM BapHaHTe N300PETEHUsT aHTUTENO NPEACTABISIET COOOi
anrureno lgG4 u3otuna, comeprkaiiee MyTALOHHYIO 3aMEHY CEpHUHA HA TIPOJIMH Ha IAPHUPHOM
y4acTKe KOHCTAaHTHOH 00JacTH TsDKEJIOH menu (B MOJNOKEHUH, COOTBETCTBYIOIIEM TOJIOKEHUIO
241 B cootBercTBuM ¢ onucanueM B Angal ef al. (1993) Mol. Immunol. 30: 105- 108), Tak uro
YMEHBIIAETCS WM OTMEHSIETCS TE€TEPOr€HHOCTh 3a CHUET IUCYIb(PUIHOTO MOCTHKA MEXIY
TSDKEJIBIMU LeTsIMH. M ke, aHTUTeNa MOTYT MPEACTABIATh COOON (PparMeHThl aHTHTEI, TAKHE
kak Fab, Fab’ nunmu Fab’2 ¢parmenTsl, nian ogHOIEIOUEUHbIE aHTHTENA.

JIaHHOE pacKpbITHE BKIIIOYAET TAKXKe HMMYHOKOHBIOTAT, COAEPKAIIMN AHTHUTENO II0
N300pETEHNIO, WIM €r0 aHTUI€HCBA3BIBAIOIIMN YYaCTKOM, CBsi3aHHOE(BIH) C TepareBTUUECKUM
areHTOM, HamnpuMep, ILUTOTOKCHMHOM WM pPaJUOAaKTUBHBIM H30TONOM. JlaHHOE pacKphITHe
BKJIIOYAET Takke OucrnenudUuyeckyro MOJIeKyly, COIEp)KAIllyl aHTHTENO, WIH ero
AHTUTEHCBS3BIBAIOLIMI YYACTOK, MO H300PETEHHIO, CBSI3aHHOE(bIi) CO BTOPOH (YHKIIMOHAIBHOMN
YacTHLEH, UMeIoIel Crenn(UIHOCTD CBSA3bIBAHUS, OTJIMYHYIO OT CIEM()UIHOCTH CBSI3bIBAHUS
YKa3aHHOTO aHTUTEJIA, HJIH €0 AHTUTCHCBS3BIBAIOIIETO YYacTKa.

Uzobperenne Takke BKJIIOYAET KOMIIO3HLMHM, CONEPIKAIlME AaHTUTENIO, WJIH €ero
AHTUTeHCBS3BIBAIOLINNA (DPArMEHT, WK UMMYHOKOHBIOTAT, WIH OHCIEHU(PUUECKYIO MOJIEKYITY
1o U300peTeHNI0 1 (hapMaLEBTHUECKH MPUEMIIEMbII HOCUTEb.

Taxke HaHHOE pACKpbITHE OXBATBIBAET HYKJICOTHIHBIE MOJIEKYJIbl, KOAUPYIOIIHE
aHTHUTENA, WM €ro aHTHIEHCBS3BIBAIOLINE YYACTKH, a TAaKXKe SKCIPECCUPYIOIIHE BEKTOPBHI,
cofep)Kallie TaKhe HYKICHOBbIE KHCIOThI, M KJIETKH- XO35€Ba, COIEpKaIUue TaKue
SKCIIPECCUPYIOIHE BEKTOPBl. Takke NaHHOE H300peTeHHe BKIIOYAET CIOCOOBI MOJYYEHHUS
aaturen npotuB LAG- 3 ¢ mpuMeHEeHHEeM TakKUX 3KCIPECCHPYIOLINX BEKTOPOB, 3TU CIIOCOOBI
MOTYT BKJIIOUaThb CTaauu (1) SKCIPECCHHM aHTUTENa B KIETKe- XO03snHe U (i) BbIIEJCHHS
aHTHTENA U3 KIETKU- XO35IMHA.

Jlpyroli acrekT M300peTeHHsI OTHOCHTCSI K CIoco0aM CTUMYJISIIMA MUMMYHHOTO OTBETa
(MMMYHHBIX peakuuii) ¢ momombto antuten nporus LAG-3 no nzobperenuto. Hampumep, B
OJHOM BapHaHTe H300peTeHHE BKIIOYAET CIOCO0 CTUMYJSIIMU aHTHUreHcneuuduueckoro T-

KJIETOYHOI'O OTBETA, 3aKJIFOYAOLIUNICSA B KOHTAKTUPOBAHUM YKA3aHHOW T- KJIETKU C aHTUTEJIOM



no Hu300pETeHHI0 TakuM O00pa3oM, YTOOBI CTHUMYJIHUPOBAICA aHTHreHcneruduueckuid T-
KJIETOYHBIA OTBET. B mpennoyruTensHOM BapuaHTe M300PETEHHUs] CTUMYJIHMPYETCS MPOXYKIIHIO
uHTepielikuHa- 2 aHtureHcnenuduueckoir T- kierkod. Jlpyroil BapuaHT u300peTeHUs
BKJIFOYAET CHoco0 CTUMYJBSIIMM MMMYHHOTO OTBeTa (Hampumep, aHtureHcnenuduueckoro T-
KJIETOYHOTO OTBETa) y CYOBEeKTa, 3aKJIOYAIOIMICS BO BBEACHHHM CYOBEKTY aHTHTENa IO
N300pETeHNI0 TaKUM 00pa3oM, YTOOBI CTUMYJIMPOBAJICSI MMMYHHBIH OTBET OpraHu3Ma CyObeKkTa
(manpumep, anTureHcneuuguuecknii T- kineTouHbI OTBeT). B mpenmodturenbHOM BapHaHTe
nu300peTeHnsi CyOBeKT SIBIISIETCSI HOCUTENIEM OIYXOJH, M CTHMYJHUPYETCS HMMYHHBIH OTBET
NPOTHB OMYyXOJH. B ApyroM MpeamoyYTHTEIBHOM BapHaHTE H300peTeHHs] CyOBEeKT SBIAETCS
HOCUTEJIEM BHPYCa, U CTUMYJIMPYETCS HMMYHHBIN OTBET IPOTUB BUpYCa.

Jlpyrodi acmekT H300peTeHHs BKJIIOYAEeT CIOCcO0 WHTHOMPOBAHUS POCTA OMYyXOJIEBBIX
KJIETOK y CyObeKTa, 3aKIFOYAKOLIUICS BO BBEIECHUN CYOBEKTY aHTHUTENA 10 N300PETEHUIO TAKUM
oOpa3om, 4ToOBI y cyObeKkTa MHTHOMpOBAJCS pocT onmyxoju. Emne oauH acmekT n3o0peTeHus
BKJIFOYAET Crocod JieueHust BUPYCHON MH(EKuMH y CyObeKTa, 3aKIIOYarOIIUNCsS BO BBEACHUU
CyOBEKTy aHTUTeNa 1O H300PETEHHI0 C TeM, YTOObI OCYIIECTBISUIOCH JIEUEHHE BHUPYCHOH
uHpeKIHH y CyOBeKTa.

Eme onvH BapuaHT M300peTeHMsT BKJIOYAET CIOCOO CTUMYISIIUA UMMYHHOTO OTBETA Y
CyObeKTa, 3aKJIFIOYAIOIIUNCS BO BBENEHHH CyObekTy aHTturena npotuB LAG-3 u mo meHbluei
Mepe OAHOIO IOIMOJHUTENIBHOIO MMMYHOCTHUMYJHUPYIOLIErO aHTUTENa, TaKOrOo Kak aHTUTENO
nporus PD-1, antureno nporus PD-L1 w/mnu anturena mporus CTLA-4 , ¢ tem, 4ToObl y
CyObeKTa CTUMYJIMPOBAJICS UMMYHHBIH OTBET, HANpUMep, AJIi UHTMOUPOBAHUS POCTA OIMyXOJIU
WIA AJI CTUMYJBSILMM AHTHUBUPYCHOM peakuuu. B omHOM BapuaHTe HM300peTeHUs CYyOBEKTY
BBOIAT aHTUTENO npotuB LAG-3 u antuteno nporus PD-1. B npyrom BapuanTe uzoOpeTeHus
cyOpexTy BBOIAT anTuTeno npotuB LAG-3 u antureno nporus PD-L1. Eme B onHOM BapuaHTe
n3o0peTeHust cyObekTy BBOAAT aHTuTeno npotuB LAG-3 u anturteno mporus PD Bapuante
u3o0peTeHus: cyobekty BBOmAT aHtuTeNno npotuB LAG-3 u antureno mporuB CTLA- 4. B
OHOM BapuaHTe u300pereHusi antureno npotuB LAG-3 mpencrasnsier coboil denoBedeckoe
AHTHUTENIO, TaKO€ KaK aHTUTENO IO JaHHOMYy omucaHuto Mnm ke, antureno nmporus LAG-3
MOJKET TMPENCTaBJIsATh COOOMW, HAmNpUMep, XMMEPHOE WM T'yMaHW3UPOBAaHHOE aHTHTENO. B
APyroM  BaphaHTe  H300peTeHuss 1O  MEHbIIeH  Mepe  ONHO  JIOTIOJIHUTENIbHOE
UMMYHOCTHUMYJIHpYIOLIee aHTUTeNOo (Hanpumep, antureno npotus PD-1, nporus PD- L1 w/wm
nporuB CTLA-4) sBisiercss 4YeIOBEYECKMM aHTUTENOM. UMM ke, Mo MeHbInell Mepe OmHO
JOTMOJIHUTEIPHOE UMMYHOCTUMYJIMPYIOLIEE aHTUTENO MOXKET MPEACTABISTh COOOW, HAmpUMep,
XHUMEPHOE WM I'YMaHU3UPOBAHHOE aHTUTEJO.

Eme B ogHOM acnekTe n300peTeHne OTHOCUTCS K CIIOcOOy MONMyYeHHsT aHTUTENA MTPOTHB
LAG-3. 3rot criocol BKIIOYAET:

(a) mpenocrasyenue: (1) MOCIENOBATENBHOCTH BapuaOeNbHON OOJACTH TSDKENION IemH,
comepkameit mocnenosarebHOCTE CDR1, BeiOpannyo u3 rpynmsl, cocrosimeit n3 SEQ ID NO:
1- 6, mocnenosarensHOCT CDR2, BRIOpaHHyI0 U3 rpynmsl, cocrosimei 3z SEQ ID NO: 7- 12,

u/unu nocaenosarenbHocte CDR3, BriOpanHyto u3 rpymmnsl, cocrosmeii u3 SEQ ID NO: 13- 14,



GGY wu 16-18; wwmm (ii) moCnenoBaTEIbHOCTH BapuadeNbHONH O0JACTH JIETKOH Lemw,
conep:kameit mocnenosareibHOCTE CDR1, BeiOpannyo u3 rpynmsl, cocrosimeit n3 SEQ ID NO:
19- 24, nocnenosarensHocts CDR2, BrIOpanHyto u3 rpymmsl, cocrosmeii 3 SEQ ID NO: 25-
30, w/unmn nocnenoBarenpHOcTs CDR3, BBIOpanHyro u3 rpymnmel, cocrosueit u3 SEQ ID NO: 31-
36;

(0) wu3mMeHeHMe 1O MeHbLIEH Mepe OAHOrO AaMHUHOKHCJIOTHOTO OCTaTka B
IIOCJIEIOBATEIbHOCTH ~ BapuaOenpbHOH  00JacTH  TSDKEJNOM  Llenmd  aHTUTeNla W/WiIM B
NIOCJIEIOBATEIbHOCTA BapHaleNbHOM 00JacTH JIETKOHM IIenu aHTHTeNa ¢ LEeJbI0 CO3JaTh IO
MEHbLIEH Mepe OJJHY U3MEHEHHYIO MOCJIEI0BATEIbHOCTD AHTUTENA, 1

(B) KCTIIPECCHIO aHTHUTENA C I3MEHEHHO! MOCIIeIOBATEIbHOCTBIO B BUZIE OeJiKa.

Jlpyrue TpU3HAKM U TPEUMYLIECTBA HACTOSIIErO PACKPbITUA OyIyT OYEBHUIHBI U3
HIDKETPUBEICHHOTO MOAPOOHOTrO OMUCAHUS M MPUMEPOB, KOTOPbIE HE CIENyeT pacCMaTpUBaTh
Kak orpannumBaromue. Conep’kaHMe BCEX CCBUIOUHBIX MaTepuajoB, MaHHbIX u3 Genbank,
NATEHTOB U ONMYyOJIMKOBAHHBIX MATEHTHBIX 3a5SBOK, LIUTHPYEMbIX B JAHHOW 3asBKE, OJHO3HAYHO
BBOJIUTCSI B JAHHOE OMNMCAHUE B KAYECTBE CCHUIKL.

Kparkoe onmucanne duryp

Ha ®urype 1A mnokazana HykimeotunHas mnocienoBareapbHocTh (SEQ ID NO: 49) u
amuHOkuC)OTHast mocienoaresbHocth (SEQ ID NO: 37) BapuaOenbHON 007acT TSKENIOH
L[N 4YeJIOBEUYeCKOro MOHOKJIOHanbHOro antutena 25F7. O6mactu CDR1 (SEQ ID NO: 1),
CDR2 (SEQ ID NO: 7) u CDR3 (SEQ ID NO: 13) Brinenensl, a aepusaruu (uctounuku) V, D u
J 3apoapIlIeBON JIMHUN YKa3aHBbI.

Ha ®urype 1B mokaszana nHykieoruaHas mnocienosatenbHocTh (SEQ ID NO: 55) u
aMMHOKHCJIOTHas nocienosareabHocTh (SEQ ID NO: 43) BapuabenbHoii 00acTi JerKoW Lenu
Karna 4ejioBe4eCKoro MoHokJoHanbHOTo aHtutena 25F7. O6nactu CDR1 (SEQ ID NO: 19),
CDR2 (SEQ ID NO: 25) u CDR3 (SEQ ID NO: 31) Bbinenensl, a nepuBauuu (ICTOYHUKH) V U
D 3aponplieBoii TMHNUN YKa3aHbl.

Ha ®urype 2A mnokazana HykjeotunHas mnocienoBareabHocTh (SEQ ID NO: 50) u
amMuHOkuCOoTHasi mnocienoatenbHocTh (SEQ ID NO: 38) BapuaOenbHOH 007acTU TSXKENOH
e YeJIOBEYECKOro MOHOKJIOHaJIbHOTrO anturena 26H10. Obmactu CDR1 (SEQ ID NO: 2),
CDR2 (SEQ ID NO: 8) u CDR3 (SEQ ID NO: 14) Beinenensl, a aepuBarimu (MmctouyHuku) V, D u
J 3aponpIleBON TMHNUN YKa3aHBbI.

Ha ®urype 2B mnokaszana HykjeotumHas mnocienosatenbHOCTh (SEQ ID NO: 56) u
amMuHOKHUCIOoTHas nocnenosatenbHOcTh (SEQ ID NO: 44) BapuabenpHOl 00sacTu JIerkod Lenu
Karna 4eJIoBe4ecKoro MoHoknoHanpHoro anrurtena 26H10. O6nactu CDR1 (SEQ ID NO: 20),
CDR2 (SEQ ID NO: 26) u CDR3 (SEQ ID NO: 32) Bbinenensl, a nepuaunu (HICTOYHUKH) V U
D 3aponpliueBoli TMHUN yKa3aHbI.

Ha ®urype 3A mnokasana HykieotunHas mnocieaoBareabHocTh (SEQ ID NO: 51) u
amuHOkucyoTHast nocienoaresbHocTh (SEQ ID NO: 39) BapuaOenbHON 00nacTu TSKENIOH

LIENH YeIOBEYEeCKOr0 MOHOKJIOHanbHOro anrurena 25E3. Ob6mactu CDR1 (SEQ ID NO: 3),



CDR2 (SEQ ID NO: 9) u CDR3 Brigenensl, a nepubauun (uctounuku)V, D u J 3aponeimesoit
JIMHUYU YKa3aHBL.

Ha ®urype 3B mnokaszana HykjeoruaHas nocienosatesbHOCTh (SEQ ID NO: 57) u
amuHOKucoTHas nocnenosatenbHocTh (SEQ ID NO: 45) BapuabenbHol o0sacTu Jerkoi nenu
Kara 4eJoBe4ecKOro MOHOKJIOHaIbHOro antutena 25E3. O6mactu CDR1 (SEQ ID NO: 21),
CDR2 (SEQ ID NO: 27) u CDR3 (SEQ ID NO: 33) Bbinesnensl, a nepuBauuu (HICTOYHUKH) V U
D 3aponplieBoii TMHUY yKa3aHsbl.

Ha ®urype 4A mnokasana HykieoTuaHas mnocienoBareabHocTh (SEQ ID NO: 52) u
amMuHOKHuCOTHasi mocienoatesbHocTh (SEQ ID NO: 40) BapuaOenbHOH 00JaCTU TSXKENOH
LIeTTH YeJIOBEYECKOro MOHOKJIOHAbHOTO anTtuTesa 8B7. Obnactu CDR1 (SEQ ID NO: 4), CDR2
(SEQ ID NO: 10) u CDR3 (SEQ ID NO: 16) Bbinenensl, a nepuBaiuu (MucTouHukn) V, D u J u3
3apOABIIIEBON JIMHUN YKa3aHBbI.

Ha ®urype 4B mokaszana HykjeotumHas mnocienosatenbHOCTh (SEQ ID NO: 58) u
aMuHOKHUCIOTHAas nocienosatenbHOCTh (SEQ ID NO: 46) BapuabenpHOl 00yacTH JIETKOH Lemu
Karna 4eJoBeYecKoro MoHOKJoHanbHOro aHturena 8B7. Ob6mactu CDR1 (SEQ ID NO: 22),
CDR2 (SEQ ID NO: 28) u CDR3 (SEQ ID NO: 34) Bbinenensl, a nepuBaunu (ICTOYHUKH) V U
D 3aponpliueBoli TMHUN yKa3aHbL.

Ha ®urype S5A mnokazana HykieotunHas mnocienoBareiabHocTh (SEQ ID NO: 53) u
amuHOkucyoTHast mnocienoaresbHocth (SEQ ID NO: 41) BapuaOenbHON 007acTu TSKEIOH
LIENH 4YeIoBeuYecKoro MoHoKiIoHanpHOro antutena 11F2. O6mactu CDR1 (SEQ ID NO: 5),
CDR2 (SEQ ID NO: 11) u CDR3 (SEQ ID NO: 17) Bbinenensl, a aepuBauuu (uctounuku) V, D
1 J U3 3apOJBIIeBOI INHUM YKa3aHbI.

Ha ®urype 5B mokaszana nHykjeoruaHas mnocienosatesbHocTh (SEQ ID NO: 59) u
aMMHOKHCIIOTHas nocienosareabHocTh (SEQ ID NO: 47) BapuabenbHoii 00sacTi Jerkod Lenu
Karna 4ejioBe4eCKoro MoHokJoHanbHOTo aHtutena 11F2. O6nactu CDR1 (SEQ ID NO: 23),
CDR2 (SEQ ID NO: 29) u CDR3 (SEQ ID NO: 35) Bbinenensl, a nepuBauuu (ICTOYHUKH) V U
D 3aponpliueBoii TMHNUN yKa3aHsbl.

Ha ®urype 6A mnokazana HykieorunHas mnocienoBareabHocTh (SEQ ID NO: 54) u
amMuHOKHUCNOTHasi mnocienoBatenbHocTh (SEQ ID NO: 42) BapuaOenbHOH 007acTU TSKENOH
LIETH YeJIOBEYECKOT0 MOHOKJIOHaIbHOro anturena 17ES. Obmactu CDR1 (SEQ ID NO: 6),
CDR2 (SEQ ID NO: 12) u CDR3 (SEQ ID NO: 18) Bbinenensl, a aepuaunu (HCcTouHuKH) V, D
1 J U3 3apOBIIIEBOI JINHIH YKAa3aHbI.

Ha ®urype 6B mokazana HykjeoruaHas mnocienosatesbHOCTh (SEQ ID NO: 60) u
amMuHOKHUCIOTHas nocnenosatenbHocTh (SEQ ID NO: 48) BapuabenpHOl 00sacTu JIerkod nenu
Karna 4ejioBe4eCKoro MoHokJIoHanbHoro anrutena 17ES. Obmactu CDR1 (SEQ ID NO: 24),
CDR2 (SEQ ID NO: 30) u CDR3 (SEQ ID NO: 36) Bbinenensl, a nepuBannu (HICTOYHUKH) V U
D 3aponpliueBoli TMHUN YKa3aHbI.

Ha @urype 7 mnoka3aHO BbIPABHUBAHME aAMUHOKHCIOTHOW IOCIEAOBATENIbHOCTU

BapuabenpHbIX obnacreit Tspkenol nenu anturena 25F7 (SEQ ID NO: 37) ¢ aMUHOKHCIOTHBIMU
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NIOCJIEIOBATENIbHOCTSIMHU YEJIOBEUECKOH 3apoabimeBoi tuHuu Vi 4- 34 u JHSb (SEQ ID NO: 61
U 62, COOTBETCTBEHHO).

Ha @urype 8 mnoka3aHO BbIPABHUBAHME aMUHOKHCIOTHOW IOCIEAOBATENIbHOCTU
BapuabenpHON obOnactu jerkoit nenu anturena 25F7 (SEQ ID NO: 43) ¢ aMUHOKHCIOTHBIMU
IIOCJIEIOBATEIbHOCTAMH YesioBedeckolt 3aponpimesoi quHun Vi L6 u JK2 (SEQ ID NO: 63 u
64, COOTBETCTBEHHO).

Ha ®urype 9 mnoka3aHo BbIpaBHUBAaHHE aMUHOKHCJIOTHOH MOCIEAOBATEIbHOCTU
BapualesibHBIX oOOnacteid Tspkenmou uenm anturena 26H10 (SEQ ID NO: 38) c¢
AMHUHOKHCIIOTHBIMHM TOCJIEIOBATENIBHOCTAMH 4eJIOBEYECKON 3apOoApliieBol JuHUU VH 3- 33 u
JH6B (SEQ ID NO: 65 u 66, COOTBETCTBEHHO).

Ha ®@urype 10 noka3aHO BbIpaBHMBAHHE AMHUHOKUCIOTHOW MOCJIEAOBATENBHOCTU
BapuabenpHON obnactu serkoii nenu antutena 26H10 (SEQ ID NO: 44) ¢ aMUHOKHCIOTHBIMU
NOCJIEIOBATEILHOCTSIMHU YesioBeuecko 3aponpimenoii tuann Vi A27 u JK3 (SEQ ID NO: 67 u
68, COOTBETCTBEHHO).

Ha ®@urype 11 noka3aHoO BBIpaBHUBAHHE AMHUHOKUCJIOTHOW MOCJIEAOBATENBHOCTH
BapuabenpHBIX obnacteit Tspkenoit nenu antutena 25E3 (SEQ ID NO: 39) ¢ aMUHOKHCIOTHBIMU
NOCJIEIOBATENbHOCTSIMHU YEJIOBEUECKOH 3apoabieBoit iuauu Vi 3- 20 u JH4b (SEQ ID NO: 69
u 70, COOTBETCTBEHHO).

Ha ®@urype 12 noka3aHO BBIpaBHUBAHHE AMHUHOKUCJIOTHOW MOCJIEAOBATENIbHOCTH
BapuabenpHON oOnactu snerkoi nenu anrurena 25E3 (SEQ ID NO: 45) ¢ aMUHOKHCIOTHBIMU
NIOCJIEIOBATENBHOCTSMU YeNoBeueckoi 3aponpimesoi muaun Vi L18 u JK2 (SEQ ID NO: 71 u
64, COOTBETCTBEHHO).

Ha ®urype 13 mnoka3aHO BblpaBHMBaHHE AaMHHOKHMCIOTHON MOCJIEAOBATEIbHOCTH
BapuabenbHbIX obnacteil Tsokenoit uenu antutena 8B7 (SEQ ID NO: 40) ¢ aMUHOKHCIOTHBIMU
IIOCJIEIOBATEILHOCTSIMU YeJIOBeUeCcKol 3aponbiiieBoit tuann Vi 4- 34 u JHSb (SEQ ID NO: 61
1 62, COOTBETCTBEHHO).

Ha ®urype 14 noxka3aHO BbIpaBHHUBAHHE AMHUHOKHCJIOTHONW MOCJIEAOBATENIBHOCTU
BapuabenpHON obnactu serkor nernu antutena 8B7 (SEQ ID NO: 46) ¢ aMUHOKHCIOTHBIMU
NIOCJIEIOBATEILHOCTSIMHU YeJIOoBe4YeCKOl 3aponpimenor uaun Vi L6 u JK4 (SEQ ID NO: 63 u
72, COOTBETCTBEHHO).

Ha ®@urype 15 noka3aHO BBIpaBHHUBAHHE AMHUHOKUCJIOTHOW MOCJIEAOBATENBHOCTH
BapuabenpHbIX obnacreit Tspkenoit nenu anturena 11F2 (SEQ ID NO: 41) ¢ aMUHOKHCIOTHBIMU
NOCJIEIOBATENbHOCTSIMHU YEJIOBEUECKOH 3apoabieBoit uanuu Vi 1- 24 u JH4b (SEQ ID NO: 73
u 70, COOTBETCTBEHHO).

Ha ®@urype 16 noka3aHO BbIpaBHUBAHHE AMHUHOKUCJIOTHOW MOCJIEAOBATENBHOCTH
BapuabenpHON obOnactu jerkoit nenu anturena 11F2 (SEQ ID NO: 47) ¢ aMUHOKHCIOTHBIMU
NOCJIEIOBATENBHOCTSIMHU YeJIoBedeckoit 3aponpimesoi Juaun Vi L6 u JK1 (SEQ ID NO: 63 u
74, COOTBETCTBEHHO).

Ha ®urype 17 noka3aHO BbIpaBHUBAaHUE AMHUHOKHCJIOTHOW IOCJIEAOBATENIbHOCTU

BapuabenpHbIX obnacreit Tspkenoit nenu anrurena 17ES (SEQ ID NO: 42) ¢ aMUHOKHCIOTHBIMU
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MIOCJIEIOBATENbHOCTSIMH Y€JIOBEUECKO 3aponbimeBol TuHUU Vi 3- 33 u 2- 2 (SEQ ID NO: 65 u
70, COOTBETCTBEHHO).

Ha ®@urype 18 mnoka3aHO BbIpaBHUBAHUE AMHUHOKHCJIOTHOW IOCJIEAOBATENbHOCTU
BapuabenpHON oOnactu nerkoi nenu anrurena 17ES (SEQ ID NO: 48) ¢ aMUHOKHUCIOTHBIMU
NIOCJIEIOBATENbHOCTSMU YeNioBedeckol 3apozabimeBoil muaun Vi L6 (SEQ ID NO: 63 u 75,
COOTBETCTBEHHO).

Ha ®urype 19 nokaszaHo BelpaBHUBaHNE O€JIKOBOH IOCIENOBATENbHOCTH, KOAUPOBAHHOM
kJIHK LAG- 3 o06e3bsin kion pa23- 5 (SEQ ID NO: 93), ¢ nenonupoBanHoii B Genbank
OenkoBoli mocnenosareabHOCTEIO LAG-3 Makak- pesyc (SEQ ID NO: 94) (PeructpanmioHHbIH
No. B Genbank XM 001108923). O6nacth BHEIIHEH NMENTUAHON METIU U TPAHCMEMOpPaHHBIHI
JOMEeH noguepkHyThl. OHO aMUHOKHCIIOTHOE Pa3jIMuue MEKAY ByMs MOCIEA0BATEIbHOCTIMU
(aMuHOKHCIIOTHOE TIOJIOKEeHUE 419) BBIIETICHO MONTY>KUPHBIM LIPUPTOM.

Tloapo0Hoe onucanue H300peTeHus

Hacrosiiuee packpbITHe OTHOCUTCS K BBIACJICHHBIM MOHOKJIOHAJBHBIM AHTHTENAM, B
YaCTHOCTH, K 4YEJIOBEYECKMM MOHOKJIOHAJbHBIM AaHTUTENAM, KOTOpPbIE CBS3BIBAOTCS C
gyenoeuecknM LAG-3 u obnamator TpeOyeMbiMH (PYHKIIMOHAIBHBIMH CBOHCTBaMHU. B
HEKOTOPBIX BapHAaHTaX W300pPETEHHUs] aHTUTENA M0 M300pPETeHHIO0 00pa3OBaHBI M3 KOHKPETHBIX
NOCJIEIOBATENIbHOCTEH TSDKENBIX M JIETKUX [eTled 3apOXbllIeBON JHMHUW W/WIH HUMEIOT
KOHKPETHBIE CTPYKTYpHble mpu3Haku, Takue kak CDR obnactu, conmepskamue KOHKpETHBIE
AMHHOKHUCJIOTHBIE MOCIIEIOBATENbHOCTU. JJaHHOE pacKpbITHE BKIFOUAET BBIIEICHHBIC AaHTUTEINA,
CHOCOOBI TOJYyYEHHUS] TAKUX AHTHUTE], MMMYHOKOHBIOTATBl M Oucrenuduyeckue MOJEKYJIbL,
cofiepKalllie Takhe aHTuTena, U (papmaueBTHUECKHE KOMIIO3MLIMH, COAEpIKallie AHTUTENA,
UMMYHOKOHBIOTAThl WK Oucnenuduyeckne MOJeKysbl 1Mo n3oOperennto. JlaHHOE pacKphITHE
OTHOCHUTCSl TaKXKe K Ccroco0aM NMPUMEHEHUs] aHTUTeJ, TakuM Kak perekuuss LAG- 3 Oenka, a
TaKke K crocobam npumMeHeHust anturten npotuB LAG-3 nmo m3oOpeTeHuro uis CTUMYISILUH
UMMYHHOTO OTBeTa, CaMOCTOSITENIbHO WITH B KOMOWHAIMU C  JAPYrHMH
UMMYHOCTHUMYJIHPYIOLTUMH aHTHTeIaMU. COOTBETCTBEHHO, JAHHOE PACKPBITHE TAKIKE BKIIOYAET
crnocoObl  mpuMeHeHust aHtuten npotmB LAG- 3 mno wu3o0pereHHio, Hampumep, s
UHrUOMPOBAHUS POCTA ONMYXOJIH WM JICUSHHsI BUPYCHOH HH(EKIIHH.

Jist Toro, 4ToOBI HACTOSIIEE PACKPBITHE CTAJO TIOHSITHEE, MNPEXIE BCEro aeTcs
OINpeNeIeHHe HEKOTOPBIX TEPMHUHOB. JIOMONHHUTENbHBIE OINpENeNeHus] MATCA IO XOAY
MOIPOOHOTO OMHCAHUSI.

Tepmur "LAG-3" otHOocuTCs K reHy aktuBaropy aummdonmros- 3. Tepmun "LAG-3"
BKJIFOYAET BapHAaHThI, W30(OPMBI, TOMOJIOTH, OPTOJIOrM W mapanord. Hampumep, anTuTena,
cneunpuiyeckne K uenoBedeckomy Oenky LAG-3, MOTyT, B HEKOTOPBIX CIIy4asix, MEPEeKPECTHO
pearupoBathb ¢ Oenkom LAG-3 npyroro Buma, Hexxenu denoedeckuii 6enok LAG-3. B apyrux
BapUaHTax M300peTeHusl aHTHUTeNa, creruduueckue kK uenoBedeckomy Oenky LAG-3, moryt
OBITH MOJMHOCTBIO crierpuIeckuMu K uenoBedeckomy Oenky LAG- 3 u MOryT He mposiBIsTH
BUIOBYI0O WJIHM JPYroro THUMNA MEPEKPECTHYIO PEaKTHBHOCTb, WJIM MOIYT IEPEKPECTHO

pearnpoBath ¢ LAG-3 HEKOTOpBIX, HO HE BCEX, (Hampumep, nepekpectHo pearuposath ¢ LAG-3
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o0e3psiHpl, HO He ¢ MbIIuHbIM LAG-3). Tepmun '"genoseuweckuit LAG-3" otHOCHTCS K
yeJioBedeckoll  mocienoBatenbHocTH  LAG-3, Takol Kak TOJHAs ~ aMUHOKHCJIOTHAs
IIOCJIEIOBATENbHOCTDL uenoBeueckoro LAG-3, nmeromas Peructpammonnsiii Homep B Genbank
NP _002277. Tepmun "mpimunbiii LAG- 3" oTHOCHTCS K MBIIINHO nociaenosaTenbHocTH LAG-
3, TakOM Kak IOJIHAs aMHHOKHCIOTHAas MOCIeNoBaTeabHOCTh MblnHOro LAG-3, umeromas
Perucrpaunonnsiii Homep B Genbank NP _032505. B ypoBHe TexHuku LAG-3 Takke U3BeCTeH,
Hanpumep, kak CD223. IlocnenosarenbHOCTh denoBedeckoro LAG-3 MokeT oTiauyarbes OT
yenoBevyeckor mocnenoBatenbHoctd LAG-3, umeromeli Peructpaunonnsiii Homep B Genbank
NP 002277 tem, 4TO OHa MOXXET UMETh, HAIIPUMEP, KOHCEPBATUBHbIE MyTALUU WJIA MYyTallUH B
HEKOHCEpBAaTUBHBIX oOmacTsx u LAG-3 uMeeT NpakTUUECKH TaKyr k€ OHOJIOTHYECKYIO
¢yHkumro, uto u yenoseueckuit LAG-3 u3 Genbank Perucrpanmonnsiii No. NP 002277,
Hanpumep, 6uonorudeckasi ¢pyHkius yenoBedeckoro LAG-3 3akiro4aercst B TOM, 4TO OH UMEET
SMUTON BO BHEKJIETOUHOM aoMeHe LAG-3, koTopelii cienn(UYecKu CBA3aH C aHTUTENIOM IO
HACTOSIIEMY PACKpPBITHIO, WK Ouojornueckoi ¢yHkiueit LAG- 3 sBisieTcs CBSI3bIBAHUE C
monekynamu Knacca I1 TKTT (MHC).

IIpennonaraercs, yro TepmuH "obe3bstHuii LAG-3 (LAG-3 00e3bsiHBI)" OXBaTBIBAET
LAG- 3 Genku, sxcnpeccupyemble B kinetkax obe3bssH Ctaporo m Hosoro Csera, BKItO4ast, HO
6e3 orpanmuenus, LAG-3 o00e3pssH mmHOMONryc u LAG-3 00e3psiH (Makak) pesyc.
Pernpe3enTraTiBHAasE aMUHOKHCIIOTHAS TTOCIEA0BATENBbHOCTD 00e3bsinbero LAG- 3 mpencrasisier
co0ol aMMHOKHUCIIOTHYIO rocnenoBarenbHOCTh LAG- 3 Makak- pesyc, rnokasaHHyr Ha Purype
19 u SEQ ID NO: 85, xoropas Take nernoHupoBaHa B Genbank, Peructpaumonnsii No.
XM 001108923.  Jlpyras  penpe3eHTaTUBHas  aMHWHOKHCJIOTHAsl  IOCJIENOBATENbHOCTh
obesbsiabero LAG-3 mpeacrasisier co00il albTepHATUBHYIO MOCIEAOBATEIbHOCTD MaKaK- pe3yc
KJIOHa pa23- 5, nmokazanHyroo Ha Purype 19 u SEQ ID NO: 84, BrineneHHyI0 Kak OMHMCAaHO B
ITpumepe 3A, noxpasnen 3. JTa anbTepHATUBHASI AMUHOKUCJIOTHASI ITOCIEI0BATEIbHOCTh MAaKaK-
pe3yc HMeeT eOUHCTBEHHOE OTJIMYue, B TMojokeHuu 419, OoT aMUHOKHUCJIOTHOM
MOCJIEIOBATEILHOCTH, IENOHUPOBaHHOU B Genbank.

KonkperHast nocienoBatesibHOCTh dyeoBeueckoro LAG- 3 oObIYHO 1O MEHbIIEH Mepe Ha
90%  waeHTHUYHA  aAMHWHOKHCIIOTHOM  TOC/emoBaTeNlbHOCTH  dYenoBedeckoro  LAG-3,
nenonnpoBanHo B Genbank, Peructpammonneii No. NP 002277, u  comepxwur
AMUHOKHCJIOTHbIE OCTATKH, KOTOPbIE ONPENENSIIOT AMUHOKHUCJIOTHYIO TOCJE0BATENbHOCTh Kak
YeJI0BEYECKYIO MOCJIEI0BATEIbHOCTh npu CpaBHEHUHU c AMUHOKHCIIOTHBIMU
nocienosarenbHocTIMA LAG-3 npyrux BupoB (Hanpumep, MbiimuHoro LAG-3). B HexoTOopbIx
CJIydasix AaMHMHOKHCIIOTHAsl TMOCJENOBaTENbHOCTh uenoBeueckoro LAG-3 moxkeT ObITh 1O
MeHblIel Mepe Ha 95%, win gaxe 1o MeHblueit mepe Ha 96%, 97%, 98% wunu 99% uneHtuyHa
aMUHOKHUCJIOTHOH mocnenoBarenbHoctT  LAG-3 w3 Genbank Peructpaumonssii  No.
NP _002277. B HexoTOpbIX BapuaHTax m3o0pereHuss umeercss He Oojee 10 aMHHOKHCIOTHBIX
pasnuyuil MEeXIy denoBeUeckor nocnenonarenbHOCThi0 LAG-3 u nocnenosarenbHOCThIO LAG-
3 m3 Genbank Peructpanmonneni No. NP 002277. B HeKOTOpbIX BapHaHTax H300peTEeHUs

umeercst He Oonee 5, wnu naxe He Oonee 4, 3, 2 win 1 aMUHOKHCIOTHOTO PA3IMUUS MEXIY
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yenoBeyeckol mnocienosarenbHocThi0 LAG-3 u mocnenosarensHocThi0 LAG-3 m3 Genbank
Perucrpauuonnsnii No. NP 002277, UaeHTHYHOCTb B NPOLIEHTAX ONPEAEIIOT KaK yKa3aHO B
JaHHOM ONMCAaHUU.

Tepmun "UMMyHHBIH OTBET (MMMYHHAsl peakuus)" OTHOCUTCS K NEHCTBHIO, HaIlpUMeD,
TUM(OIUTOB, AHTUTECHIIPE3EHTUPYIOMUX KJIETOK, (harolUTapHbIX KIJETOK, TIPaHYJIOLHUTOB HU
PacCTBOPUMBIX MaKpPOMOJEKYJ, MPOAYLUPYEMBIX BbILIEYKAa3aHHBIMU KJIETKAMHU WU IEYEHbIO
(BKJIFOYAsl aHTUTENa, LUTOKUHBI M KOMIUIEMEHT). KOTOpPO€ TPHUBOAUT K CEJIEKTHBHOMY
MOPAKEHUI0, JAECTPYKLUMHM WIM VAAJIEHHUI0 M3 4YeJIOBEYeCKOro OpraHu3Ma HHBA3UBHBIX
NIATOT€HOB, KJIETOK WJIM TKaHeH, MH(UIIMPOBAHHBIX MATOICHAMH, PAKOBBIX KJIETOK HJIH, B CIIy4dae
ayTOMMMYHHUTETa WIM MaTOJIOTMYECKOr0 BOCHANEHUS, HOPMAJIbHBIX YeJIOBEYECKUX KJIETOK WU
TKaHEH.

Beipaxxenne "aHTureHcneuuguueckuil T-KJIETOUHBIH OTBET" OTHOCUTCS K OTBETY
(peaxkumsim) T kieTkH, KOTOPBIH(BIE) SIBIACTCS] PE3YJIBTATOM CTHMYJISILUN T KJIETKH aHTHTE€HOM,
K Koropomy crnemuduuna T knerka. Heorpanuuusaromue mpumepbl OTBETOB T- KJIETKH Ha
AHTUTEHCTIEU(PHUECKYI0 CTUMYJISILMIO BKJIOYAKOT MPOJHdepanuo 1 MPOAYKLUUI LUTOKHHOB
(manpumep, nponykuuro 1L-2).

TepmuH "aHTUTENO" MO NAHHOMY OMHCAHUIO BKJIIOYAET IIeJIble aHTUTENAa U JII000H nX
AHTUTeHCBS3BIBAIOLINNA (pparMeHT (T.€. "aHTUT€HCBA3BIBAIOIINN YYACTOK") WIIM MX OIMHOYHBIE
nenu. Llenble aHTUTENA MPENCTABISAIOT COOOH TIIMKOIIPOTEUHBI, COAEPIKALINE 110 MEHbIIEH Mepe
nse Tsokenelx (H) mernm m aBe nmerkmx (L) memm, cBsA3aHHBIX Mexay coOoi mucyinbpuIHBIMU
ce3smMu. Kaxknmas Tsokenmass Iienmb COCTOMT U3 BapuaOeNpHOM 00macTh  TSHKENOW Lenu
(cokpaiieHHO 0003HaUYaeMOlN B JAHHOM ONMUCAHUM VH) U KOHCTAHTHOH OOJIACTH TSKEJION LeTH.
KoHcTanTHast 0o0nactb TspKenol nenmu cocTouT u3 Tpex nomeHoB, Cul, Cu2 u Cu3. Kaxnas
JIeTKast IIeTlb COCTOUT U3 BapuaOesnbHOH 00NacTH Jierkod uenu (COKpaleHHO 00O3HavaeMoi B
JaHHOM OMHMCAaHUM VL) M KOHCTAaHTHOW oOyactu jierkoi uenu. KoHcTanTHast 00facTh Jierkoun
nenu coctoutT w3 opgHoro aomeHa, Cr. Ob6nactu Vu u VL MOTyT Takke MOAPa3AEsIThCS Ha
runepeapradenbHbie 00JIaCTH, Ha3bIBAEMble OOJIACTSIMHE, ONPEIENISIOUIIMEI KOMIIEMEHTapHOCTh
(CDR), mnepemeskaromuMucsi ¢ Oojiee KOHCEPBATUBHBIMH  OOJNACTSMH, HAa3bIBA€MbIMHU
kapkacHbiMu obnactsamu (FR). Kaxnas obnacte Va u VL cocrout u3 tpex CDR u yetbipex FR,
PACIIONOKEHHBIX OT aMHHOKOHIIA K KapOoKkcu- koHIy B cieayromem nopsiake: FR1, CDRI1, FR2,
CDR2, FR3, CDR3, FR4. BapuaOenpHbie 00JaCTH TSKEJIOM W JIETKOW Ilemeil comepskaT
CBSI3BIBAIOINUI JOMEH, KOTOPBIH B3auMoOZAeicTByeT ¢ aHTureHoM. KoHCTaHTHBIE 0OJacTu
AHTHUTEJI MOTYT OIOCPENOBAaTh CBSI3bIBAHHE HWMMYHOMNIOOYJIMHA C TKaHIMH Wi (hakropamu
XO3s5IMHA, BKJIFOYAsi Pa3JINYHbIE KJIETKH UMMYHHOU CHCTEeMBbI (Harnpumep, 3PPeKTOpHbIE KIETKH)
u niepBbii KoMIOHEHT (Clq) KJ1acCCHYeCKOro MyTH CUCTEMbI KOMITIEMEHTA.

TepMuH "aHTUTEHCBSI3BIBAIOLINK y4acTOK" aHTHTENA (MM MPOCTO "y4acToK aHTUTena")
[0 JAaHHOMY OIMCAHHWI0O OTHOCUTCS K OJHOMY WM Oosiee (parMEeHTOB AHTHTENA, KOTOPBIE
COXPAHSIOT CIOCOOHOCTh Creun(pUYecKn CBS3bIBATBCA C aHTUreHoM (Hampumep, ¢ LAG-3
Oenxom). bBpulo mOKa3aHO, YTO AHTUTECHCBsA3BIBAKOINAs (YHKIMS AHTHTENA  MOJKET

OCYILIECTBIIATECSL  (pparMeHTaMH IOJHOpa3MepHOro aHTturena. IIpuMepsl CBA3BIBAOIINX
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(bparMeHTOB, OXBAaTHIBAEMBIX TEPMUHOM "aHTUT€HCBI3bIBAIOIINI YIACTOK" aHTUTENA, BKIIOYAIOT
(1) pparment Fab, ogHOBaneHTHBIN GparmeHT, cocTosmmid u3 nfomeHoB Vi, Vi, CL u Cul; (i1)
¢parment F(ab'):, nByxBaneHTHbIH (pparMeHT, KOTOPBII MpakTU4YeCcKH Npeacrasisier codoit Fab
C y4acTKOM InapHupHoi obnactu (cm., Fundamental immunology (Paul ed., 3.sup.rd ed. 1993);
(1v) pparment Fd, cocrosmuii u3 nomenos Vu u Cul; (v) pparment Fv, cocrosmuii u3 noMeHOB
VL u Vi enuanyHoro rieva (pparmenra Fab) anturena, (vi) pparment dAb (Ward ez al., (1989)
Nature 341: 544- 546), kortopblii cocTouT U3 Vu gAoMeHa;, (Vil) BbIIEJICHHYIO
runepBapuadenpHyro odmacts (CDR); u (viil) HaHOTENO, BapuadebHYI0 00JIACTh TSHKEION LEH,
COAEPIKALIYI0 OAMH BapuaOebHBIN JOMEH U JBa KOHCTAaHTHBIX JOMeHa. [IoMUMO 3TOro, XOTs
nBa nomena gparmenta Fv, VL u VH, KOOUPYIOTCS OTHEIbHBIMA T€HAMH, UX MOKHO CBSI3bIBATH,
UCTIOJB3YysT MeTONbI pekoMOnHaHTHON JIHK, CHHTeTHYeCKUM JTMHKEPOM, KOTOPBIH MO3BOJISIET UX
MoJIy4aTh B BHIE €OUHONW OENKOBOH Liemu, B KOTOpoi oOiactu Vi u Vm “cnapuBaroTcs” ¢
o0pa3oBaHMEM OJHOBAJEHTHBIX MOJEKYJ (M3BECTHBIX KaK OAHOLemnodedHslii (parmeHt Fv
(scFv); cm. nanpumep., Bird et al. (1988) Science 242: 423- 426, u Huston et al. (1988) Proc.
Natl. Acad. Sci. USA 85: 5879- 5883). Ilpenmonaraercsi, 4T0 TaKUe OIHOLIENIOYEYHBIE AHTUTENA
TAK)KE€ OXBATHIBAIOTCS TEPMUHOM "aHTHIEHCBSI3bIBAIOLINI y4acTOK" aHTUTENa. DTH (PParMeHThI
aHTHUTENA TOJYYaT OOBIYHBIMH METOJAMHM, M3BECTHBIMHU CHELMAINCTaM B JaHHOH oOjactu
TEXHUKH, U 5TU (ParMeHThl MOABEPrat0T CKPHHUHTY HA MOJIE3HOCTh TAKUMH XK€ METOAMH, KaK
Y MHTaKTHBIE aHTUTEIA.

IIpennonaraercs, 4TO BbIpa)KEHHE '"BBIIEJIEHHOE AHTUTENO" MO AAHHOMY OIHCAHMIO
OTHOCUTCSI K AHTHUTEJy, KOTOPO€ IPAKTHYECKH CBOOOAHO OT APYTUX AHTHUTEN, HMEOLINX
OTJMYHYI0 AHTUTeHHYIO CHeU(PUUHOCTh (HAmpuMep, BbIIEJIEHHOE aHTHUTENO, KOTOpOe
cniemudryecku ceszbiBaeT O6enok LAG-3, mpaktudecku He comepkar (CBOOOZHO OT) aHTHUTEN,
KOTOpBIe CreUU(UIECKH CBA3bIBAIOT AHTUTEHBI, OTIMYHbIe OT OenkoB LAG-3). Brinenennoe
AHTHUTENIO, KOTOpoe crenupuyecku cBs3biBaeT uenoBeueckuil Oenok LAG-3, MoxkeT, OgHAaKO,
y4aCTBOBATh B MEPEKPECTHBIX PEAKLUsX C APYTUMH AHTHIeHaMH, Takumu kKak Oenok LAG-3
apyrux BuOoB. Kpome TOro, BbIIENEHHOE aHTUTEIO MOXKET MPAKTHUECKH HE CONEpKaTh APYroro
KJIETOYHOTO MaTepualia /Ui XUMHYECKIX areHTOB.

TepMuHbl “MOHOKJIOHAJIBHOE AHTUTENO" WM “KOMIIO3ULIUS MOHOKJIOHAJIBHOIO
aHTHUTENA MO JAHHOMY OITMCAHUIO OTHOCSATCS K TMpernapary MOJEKYJ AaHTHTEeNa EIHHOIO
MOJIEKYJISIPHOTO cocTaBa. KOMMO3UIINS MOHOKJIOHAJIBHOTO aHTHUTEJA MPOSIBISIET €IMHCTBEHHYIO
cneun(pUIHOCTD CBA3BIBAHUA U aQPUHHOCTD K KOHKPETHOMY STIHTOIY.

IIpennonaraercs, 4TO TEPMHUH ‘‘UEJIOBEUECKOE AHTUTENO" MO JAaHHOMY OMNMCAHUIO
BKJIFOYAET aHTHUTENA, UMEroIre BapuadebHble 00NACcTH, B KOTOPBIX Kak KapkacHble, Tak 1 CDR
obyactu 0Opa3oBaHbl U3 UMMYHOTJIOOYJIMHOBBIX TMOCIENOBATEIBHOCTEH 3apONBIIIEBON JIMHUU.
Kpome Toro, ecnu aHTHTENO COAEPKUT KOHCTAHTHYIO 00JIacTh, KOHCTAHTHash OOJACTh TaKXkKe
o0Opa3oBaHa M3 YEJIOBEYECKMX HMMYHOINIOOYJIHMHOBBIX IOCJIEIOBATEIBHOCTEH 3apOJBILIeBOM
auHAN. YenoBedeckre aHTUTeNa 1Mo N300PETEHUI0 MOTYT BKJIFOYATh AMUHOKHCIOTHBIE OCTATKH,
HE KOAMPOBAHHBIE T'€HAMM MJISI UYEIOBEUYECKUX HWMMYHOIJIOOYJINHOBBIX MOCIENOBATEIbHOCTEN

3apOJIBILIEBON JTUHUU (HApUMeEp, MyTallUH, BBOAUMBIE CIYHalHBIM WM CalT- crelupUIeCcKuM
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MyTareHe3oM i1 Vilro Wi coMaTudeckoi myrauueid /7 vivo. OQHAKO, Mpennoyiaraercs, 4ro
TEPMHUH “‘4eJIOBEYECKOE AHTUTENO MO AAHHOMY ONMCAHMIO HE BKJIIOUAET aHTUTENA, Y KOTOPBIX
nocienosarenbHocth  CDR,  oOpa3oBaHHble W3 3apOABIIIEBOM JHMHUM JPYroro BHIA
MJIEKONUTAKOINX, TAaKOr0 Kak  Mblllb, TPUBUTBI K  4YEJIOBEUECKUM  KapKaCHBIM
MOCJIEI0BATENBHOCTSIM.

BoipaxkeHue “uenoBeueckoe MOHOKJIOHAJbHOE AaHTHUTENO OTHOCUTCA K AaHTUTENaMm,
NPOSBISIIOIIUM  €JUHCTBEHHYIO CIENM(UYHOCTh CBSI3bIBAHMS, HMEIOLUINM BapHaOebHbIE
o0jacT, B KOTOpBIX Kak kapkacHeie, Tak 1 CDR oOmactu oOpa3oBaHbl M3 4eJOBEYECKUX
UMMYHOTJIOOYJIMHOBBIX MOCJIEIOBATEIbHOCTEH 3apOABIIIEBOH JIMHUU. B OZHOM BapuaHTe
n300peTeHNsI YeIOBEYECKUEe MOHOKJIOHAIBHBIC AHTHTENA IPOAYLIMPYIOTCS THOPUAOMOI, KOTOpast
BKJIFOUaeT B KkileTKy, MONyYeHHYIO OT TPAHCI'€HHOI'O >XMBOTHOTO, OTJIMYHOIO OT YeNIOBEKa,
HalpuMep, TPAHCT€HHON MBIIIH, HMMEOLIEH TEeHOM, COAEp:KalUNd TPaHCTEeH YeIOBEYECKON
TSDKEJION LIENMU U TPAHCTEH JIETKOW LIETH, CIUTYI0 C UMMOPTAJIN30BAHHON KJIETKOM.

BeipaxxeHne “peKOMOMHAHTHOE UYEJNOBEUECKOE AaHTHUTENO MO JaHHOMY OINHCAHHIO
BKJIIOYAET BCE 4YEJIOBEYECKHE AaHTHUTENA, KOTOpble MOJYy4YaroT, 3KCIPECCHUPYIOT, CO3Jal0T WU
BBIIEJSIIOT PEKOMOMHAHTHBIM METO/OM, Takhe Kak (a) aHTHUTENA, BBIACJICHHBIE U3 YKMBOTHOTO
(HarmpuMep, MBIIIN), KOTOpbIE SBISFOTCS TPAHCTEHHBIMH WM “TPAHC- XPOMOCOMHBIMH TIO
YEJIOBEYECKMM T'€HaM HMMYHOIJIOOYJIMHOB, WM TOJY4YeHHblE MpPH HUX HCIOJb30BAHUU
ruOpunomel (moapoOHee omucaHbl HUke), (0) aHTHTENa, BbIIEJICHHBIE IMPH HCIOJIb30BAHUH
KJIETKH- XO35MHA, TPAaHC(HOPMHUPOBAHHON C LENBI0 3KCIPECCHPOBATH YEJIOBEUECKOE AHTHUTEJIO,
Harpumep, TpaHC(PEKTOMBbI, (B) aHTHUTENA, BbIIENIEHHbIE U3 PEKOMOMHAHTHON KOMOMHATOPHOMN
OMONMMOTEKH YeNOBEYECKHX aHTUTeN, M (T) aHTUTeNa, MOJY4YEeHHbIe, 3KCIPECCUPOBAHHBIE,
CO3ZJaHHBIE WJIM BBIICJICHHBbIE JTIOOBIMH JPYTUMH METOAAMH, KOTOPBIE BKJIIOYAIOT CIUIAHCHHT
HOCJIEIOBATENIbHOCTEH TI'eHOB  YeJOBEYECKUX HMMYHOrnoOyiamHoB ¢ apyrumu  JIHK-
HOCJIEIOBATENILHOCTSIMA.  Takue  peKOMOMHAHTHbIE  YEJOBEYECKHE  aHTHUTENla  MMEIOT
BapuabesbHbIe 00JIacTH, B KOTOpbIX KapkacHbie 1 CDR obnacti 0Opa3oBaHbl U3 YEJIOBEUECKUX
UMMYHOTJIOOYJIMHOBBIX TMOCIENOBATEIBHOCTEH 3apobilieBoil JuHUU. OOHAKO, B HEKOTOPBIX
BapUaHTax W300peTeHUs], TAKUE PEKOMOMHAHTHBIC YEJIOBEYECKHE AHTUTENAa MOTYT MOABEPTaThCs
in vitro myrtareHe3dy (WM, €CJIH JKUBOTHOE SIBJIIETCS TPAHCTEHHBIM IO YENIOBEUECKUM Ig

MOCJICAOBATCIIBHOCTAM, in VIVO MyTareHesy) u CJICOIOBATCIILHO, AMHWHOKHCJIOTHBIC

>
nocjenoBaTeibHOCTH obnmacted Vi M VL peKOMOWHAHTHBIX aHTHTEN NPEACTaBISIOT COOOH
MOCJIEIOBATEIBHOCTH, KOTOpble, Oynydnm oOpa3oBaHbl W3 TOCIeNOBaTeNbHOCTEH VH U VL
YeJOBEeYeCKOW 3apoAbILIeBON JIMHUM, MOTYT HE CYIIECTBOBaTb B TMPUPOJAE B CIEKTpe
YeJI0BEUECKUX AHTUTEJT 3apOABbILIEBOMN JINHUH i1 VIVO.

Tepmun “n3oTun’ oTHOCHTCS K Kiaccy aHturen (Hanpumep, IgM nnm 1gG1l), koTopsrii
KOZIUPYETCsl FTeHAMHU KOHCTAHTHOM 00JIaCTH TSIKEIION LIETH.

Beipaxxenuss “aHtuTeno, y3Hawoomee (pacrnosHarollee) aHTHUIeH  H  “aHTUTENO,
cneun(uIeckoe K aHTHUreHy  yrnoTpeOssIoTcss B JaHHOM OIHMCAHWM B3aUMO3AMEHSEMO C

BBIPAKEHHEM “‘@aHTHUTEJNO, KOTOPOE CIIeHU(UIECKH CBSI3bIBAETCS C AHTUTEHOM .
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BeipaxxeHne  “TpOM3BOAHBIE  YEJIOBEUECKOTO AaHTUTENA“ OTHOCHTCS K 00O
MOIU(PHUIIMPOBAHHON (OpPME HYENIOBEUECKOrO AHTHTENA, HAalpUMep, KOHBIOTATy AaHTHTENa U
APYrOMYy areHTy WU aHTUTENy.

IIpennonaraercs, 4TO TEPMUH “TyMaHU3UPOBAHHOE AHTUTENO OTHOCHUTCS K aHTHUTEJaM,
y KoTophIx nocnenoBarenbHocTH CDR, 00pa3zoBaHHbIe U3 3apOBIIIEBON MOCIEOBATEIbHOCTEH
MJIEKOMUTAOLIEr0 APYroro BHJA, TAKOTO KaK MbIIb, NPUBUT K YE€JIOBEYECKUM KAPKACHBIM
NOCJIENOBATENbHOCTSIM. B 4UenoBeueckMx  KapKacHbIX — MOCJIEIOBATENIBHOCTSX  MOKHO
OCYIECTBUTD APYTrHe MOAUPUKALIUN KAPKACHON OONACTH.

[Ipennonaraercs, 4TO TEPMHUH “XUMEPHOE AHTUTENO OTHOCUTCS K AaHTHUTeNaM, y
KOTOPBIX TOCJIEIOBATEIBHOCTH BapuaOenpbHON O0NacTH MOJy4eHbl W3 ONHOTO BHIA, a
NIOCJIEIOBATEIbHOCTA KOHCTAHTHOW O0JIACTH TOJy4Y€Hbl M3 APYroro BUA, HAIIPUMED, aHTUTEJIO,
y KOTOPOTO MOCJIEOBATEIBHOCTH BapraOebHOM 00JIACTH MOJTyUeHbl U3 MBIIIMHOTO aHTUTENA, a
NIOCJIEIOBATENIbHOCTH KOHCTAHTHBIX 00JIACTEH MOJYYEHbI U3 YeJIOBEUECKOrO aHTHUTENA.

Ilpennonaraercsi, 4YTO BBIpAXKEHHE [0 JAHHOMY ONHUCAHMIO "aHTUTENO, KOTOpOe
"cnenuduueckn cBsi3biBaeT uejoBeueckuid LAG-3" OTHOCHTCS K aHTHUTENy, KOTOpOe
cBsi3bIBaeTCsl ¢ denoBedecknM OenmkoM LAG-3 (u, Bo3mMoxkHO, ¢ Oenkom LAG-3 onmHOro wim
Oonee mpyrux BHIOOB, OTJIMYHBIX OT YEJOBEKA), HO MPAKTHYECKH HE CBSA3BIBAETCSA C Oenkamu,
oranuHbiMH 0T Oenka LAG-3. IlpeamodruTenbHO, aHTHTENO CBSA3BIBAETCS C UEIOBEUYECKUM
LAG-3 Genkom c "Bbicokoii apduuHOCTBIO", a umenHo, ¢ Kp 1x107 M unu menee, Gonee
npeanodTuTensHo, 5x10° M unu mMenee, 6onee npeanoutuTensho, 3x10° M unu menee, 6omnee
MPEANOYTUTENBHO, 1x10® M unu menee, Gonee MPEANIOYTUTENBHO, 5x10” M unu MeHee, WiIH
nase 6osee mpeanouTuTensbHo, 1x107° M unu Menee.

BblpakeHne MO JaHHOMY OINUCAHUIO "TPAKTHYECKU HE CBsI3bIBAeTCS" C OEIKOM HIIH
KJIETKOW O3HA4YaeT: He CBS3BIBACTCS] WIIM HE CBSI3BIBAETCS C BBICOKOH a(PUHHOCTBIO ¢ OGenkom
WIN KJIETKOH, T.e. CBA3bIBaeTCA ¢ OenxoM win kietkoil ¢ Kp 1x10° M unu Gonee, Gonee
npeanoututensHo, 1x10° M unu 6onee, 6omee npexnourutensho, 1x10* M unu Gonee, 6omee
npeanoututensHo, 1x107% M unu Gonee, eme Gonee npeanourutensyo, 1x10”2 M unu 6onee.

IIpennonaraercs, uto TepMUH "Kassoc" mmn "K," 1mo naHHOMy ONMCAaHUIO OTHOCHUTCS K
KOHKPETHOMY B3aMMOJENCTBUIO aHTUTENO- aHTUIeH, TOTAa Kak MojararoT, yTo TepMuH "Kais"
umn  "Kg," 1O 1DaHHOMY ONHUCAHUIO, OTHOCUTCS K KOHCTaHT€ CKOPOCTH IHUCCOLMALIAU
KOHKPETHOTO B3aUMOJAEHCTBUS aHTUTENO- aHTureH. lIpeamonaraercs, urto tepmud "Kp," mo
JAHHOMY OMNMCAHUIO OTHOCHUTCS K KOHCTAHTE JUCCOLMALIMHU, KOTOPYIO MOJNYYarOT U3 OTHOLIEHUS
Ka k Ki (1.e., Ko/Ka) 1 BbIpaxkaroT B Buzne MossipHON KoHueHTpauuu (M). Benmnunast Kp s
AaHTUTE] MOXHO  OMNpPENeNsATh  METOJaMH, OOIICTIPUHATBIMM B YPOBHE  TEXHUKH.
IIpennoururensHelM MeTOAOM ompezeneHus Kp aHTurena sBiseTcs METOJ MOBEPXHOCTHOIO
IUTA3MOHHOT'O PE30HAHCA, MPEATIOUTUTENBbHO, C IPUMEHEHNEM OHMOCEHCOPHOH CHCTEMBbI, TaKoH
xak cuctema Biacore®.

Tepmun "Bbicokoadduunoe" nmo orHomennto Kk IgG aHTUTENy, OTHOCUTCS K aHTUTENY,
umeromemy Kp 1x107 M unu menee, Gonee npeanodrurensHo, 5x10® M unu menee, 6omnee

npennoutuTenbHo, 1310 M unu menee, Gonee npennoututensHo, 5x10° M unu menee, 6onee
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NPENNOYTHTENBHO, 1x10° M uam MeHee MO OTHOLIEHHIO K aHTUreHy- mumieHu. OnHako,
"BpICOKOA((PUHHOE" CBSI3BIBAHUE MOXKET MEHATHCA Ui APYTUX M30THIOB aHTUTEN. Hampumep,
"BoicokoadduuHOe" nns IgM M30TMMA OTHOCHTCA K aHTuTedy, uMeromemy Kp 10° M um
MeHee, 6osee npeanoututenasbHo, 107 M unu meHee, emme 6onee npeanouturenbyo, 10 M unu
MEHee.

TepmuH “cyOBekT BKIIOYAET YENOBEKA WJIM OTIMYHOTO OT YeJOBEKa >KUBOTHOTO.
Tepmun “ornuuHOE OT 4YeNoOBeKa >KUBOTHOE BKJIIOUAET BCEX I103BOHOYHBIX, HAINpUMep,
MUIEKOIUTAIOLINX U HE MIJIEKOMHTAIOUINX, TAKUX KaK HEYeJIOBEKOOOpa3HbIE MPHMATHI, OBLIBL
co0aky, KPYIHBIA POTaThld CKOT, KOLIKH, JIOIIAAH, KYpbl, 3¢eMHOBOJIHBIC M PENTHJIMU, XOTS
NPEANOYTUTELHBIMU SIBJISTFOTCSI MJIEKOITUTAOIINE, TAKHE KaK HEYeJIOBEKOOOPa3HbIE MPHUMATHI,
OBIIbI, COOAKH, KOIIKH, KPYITHBIA POTAThI CKOT U JIOLIAIH.

Paznuunble acniekThl n300peTeHHst Oojiee MOAPOOHO OMUCAHBI B HIDKENPUBEICHHBIX
noapasaenax.

Anturena  noporus  LAG-3. obOnanaromue cnenuduyecKuMHd  (PYHKUHMOHAIBLHBIMU

CBOWCTBAMH

AHTHTENAa N0 HM300PETEHHIO0 XapaKTEPU3VIOTCS CIEHUPUIECKUMHU (PYHKLHOHATBHBIMH
NpU3HAKAMHU WJIM CBOWCTBAMM aHTHTEN. Hampumep, aHTHTEeNna crielU(pUYECKH CBSI3bIBAIOTCS C
yenoBeueckuM LAG- 3 u moryT cBs3biBathesi ¢ LAG-3 HEKOTOpPBIX APYrUX BUAOB, HATIPUMED,
LAG-3 o0e3bsiH (Harpumep, 00€3bsiH (Makak) IUHOMOJITYC, MaKak- pe3yc), HO MPaKTUYEeCKU He
ces3biBatoTCl ¢ LAG-3 HEKOTOpBIX Jpyrux BHIOB, Hanpumep, MblmHHbIM LAG-3.
IIpennoyTHTEIBHO, AHTUTEJIO IO H300PETEHHIO CBsI3bIBaeTCs ¢ uenoBedeckuM LAG-3 ¢ BbIcOKOMH
apUHHOCTBIO.

Ha cmocoOHOCTh aHTHUTENa CTUMYJIMPOBATh HMMMYHHBIH  OTBET, TAaKOH Kak
anTureHcrerpduyeckuii T- KI€TOYHBIH OTBET, MOXXET YKa3blBaTh, HAIMPUMEpP, CIIOCOOHOCTD
aHTHUTEJIa CTUMYJIMPOBATh MPOAYKIMIO HHTepaeliknHa-2 (IL-2) nmpu anTurencneunduyueckom T-
KJIETOYHOM OTBeTe. B HEKOTOphIX BapuaHTaX H300PETEHUS AHTHUTENO MO H300PETEHUIO
cBsi3biBaeTcsi ¢ uejoBedecknM LAG-3 W mposiBAsSieT  CHOCOOHOCTh  CTUMYJIMPOBATH
anturercnenduueckuii T- kneToyHsldl oTBeT. B Apyrux BapuaHTax M300pETEHUsT AaHTUTEIO TIO
n300peTEeHNI0 CBs3bIBAaeTCA C 4enoBeueckuM LAG-3, HO He MposBIsIET CHOCOOHOCTH
CTHMYJINPOBaTh aHTUTreHcneunpuieckuidi T- kiaerounslii otBeT. Jpyrue crocoOs! onpeneneHus
CIOCOOHOCTH aHTHUTENAa CTUMYJHPOBATh UMMYHHBIH OTBET BKJIIOYAIOT CHOCOOHOCTH aHTHUTENA
UHrUOMPOBATH POCT OIMYXOJIM, HATIPUMEP, KaK Ha il Vivo MOJENN TPaHCIUIAHTaTa OMyXOJH (CM,
Hanpumep, [Ipumep 6), WM CIOCOOHOCTb AHTHTENA CTHMYJIUPOBATh ayTOMMMYHHBIH OTBET,
TAKyl0 Kak CIOCOOHOCTh WHHUIMHPOBATH (TIPOMOTHPOBATH) PA3BUTHE AayTOMMMYHHOTO
3a0oneBaHsl HA ayTOMMMYHHOH MOZENH, HAlpUMep, CIOCOOHOCTh MPOMOTHPOBATH PAa3BUTHE
nradera Ha NOD wmbimmnOM Mozenu (cM., Haripumep, [lpumep 7).

Cas3piBaHmMe aHTHUTENA 110 N300peTernio ¢ LAG-3 MOXXHO OLleHHBaTh OHUM WM Ooee
MeTOo/aMH, OOLIENPUHATHIMU B YPOBHE Te€XHUKH. Hampumep, B mpeanodYTUTEIbHOM BapHaHTE
M300pETEHNs] AHTUTENI0O MOXKHO IPOBEPSITh METOJOM IPOTOYHON IIUTOMETPUH, B KOTOPOM

AHTUTEJIO pearupyeT ¢ JIMHHUEH KJETOK, 3Kcmpeccupyromux denosedeckuil LAG-3, Takux kak
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kiaerkn CHO, tpancheuupoBanHble TakuM oOpazom, 4YToObl 3KcrpeccupoBatb LAG-3
(manpumep, denoeueckuii LAG-3 wnmu oOesbsnuti LAG-3 (Hanpumep, Makak- pe3yc WM
LIUHOMOJTYC) WM MbIHMHBIN LAG-3) Ha cBOEl KJI€TOUHON MOBEPXHOCTH (COOTBETCTBYIOIIUI
aHanu3 cMm., Hanpumep, B Ilpumepe 3A). Jlpyrue moxaxopmsiiue KJIETKU IJIsl MPUMEHEHUS B
METOAaxX NPOTOYHOM LUTOMETPUU BKJKOYAKT CTUMYJHUPOBaHHblEe aHTUTenamu npotus CD3
aktuBupoBanHbie CD4"™ T kieTku, KOTOpbIe SKCpeccupyroT HaTuBHbIN LAG-3. [Tomumo 31oro,
WUIM B KadyeCTBE AaJbTEPHATHUBBIL, CBS3bIBAHME AHTUTENA, BKJOUYAs KUHETUKY CBSI3bIBAHUS
(Harmpumep, BeamuuHy Kp), MOXKHO OmNpenessiTb ¢ MOMOMIBIO aHAIM30B CBsizbiBaHMs BIAcore
binding assays (COOTBeTCTByIOIIHE aHamu3bl CM., Hampumep, B Ilpumepe 3B). [lpyrue
MOJIXOASIINE aHAU3bl CBA3bIBAHUS BKIIOUatoT Meronbl ELISA, Hanmpumep, ¢ MCHOIp30BaHUEM
pexomOuHanTHOrO LAG-3 Oenka (COOTBETCTBYIOIIME aHAIHM3BI CM., Hanpumep, B [Ipumepe 1).
[IpennouTturenpHO, aHTUTENO MO H300pereHHI0 cBszbiBaercs ¢ LAG-3 Gemkom ¢ Kp
5x10®* M unu menee, csi3biBaercs ¢ LAG-3 6enxom ¢ Kp 2x10® M unu MeHee, CBSI3bIBaeTCA C
LAG-3 6enxom ¢ Kp 510 M unu menee, casasbiBaercsa ¢ LAG-3 6emkom ¢ Kp 4x10° M unu
MeHee, cs3biBaeTcs ¢ LAG-3 6enkom ¢ Kp 3x10” M unu menee, csisbiBaercs ¢ LAG-3 Genxom
¢ Kp 2x10° M wumu menee, cessbBaercs ¢ LAG-3 Gemxom ¢ Kp 1x10° M umu meHee,
ces3piBaercs ¢ LAG-3 6emkom ¢ Kp 5x1071° M unu menee, unu cesizeBaetcs ¢ LAG-3 6enkoMm ¢
Kp 1x107° M unu menee.
Kaxk mpasmiio, antuTeno no nzodpereHuro csizbiBaercsi ¢ LAG-3 B TuM(ONIHBIX TKAHSX,
TAKUX KaK MUHJQJIWHBI, Celle3€HKa WJIM BUJIOYKOBAs JKele3a (TMMYC), YTO MOKHO OOHapy>KHTb
UMMYHOTHCTOXUMHUYeCKUMU MeTtogamu. IlomMumo astoro, kak omucaHo nanee B Ilpumepe 8,
HekoTopble aHTuTena npotuB LAG-3 mo u300peTeHHIo OKpallMBarOT TKaHb THNOpU3a
(HarpuMmep, 3aepKUBAIOTCS B TUIIO(U3E), TP UIMMYHOTHCTOX UMHUYECKOM HCCIIEIOBAHUHU, TOTTA
Kak apyrue aHtutena npotuB LAG-3 mo n3o0peTeHHIo He OKpaLIMBAKOT TKaHb TUNodusa
(Hanmpumep, He 3a[epKUBAIOTCA B rUnoduse), MpH MMMYHOTHMCTOXHMHUYECKOM HCCIIEIOBAHUM.
Tak, B ONHOM BapuaHTe H300peTEHHE BKJIIOYAET UeJIOBeYeCKOoe aHTuTesno npotuB LAG-3,
KOTOpOE OKpAIlMBaeT TKaHb T'Mnodusza mpu UMMYHOTHCTOXHMHYECKOM HCCIIEIOBAHUH, TOTIA
KaKk B JPYroM BapHaHTe H300peTeHHEe BKJIOYAET YejoBeYecKoe aHTUTeNo mnpotuB LAG-3,
KOTOPOE HE OKpAIIMUBAET TKaHb T'MNO(H3a Mpu UMMYHOTHCTOXUMHUECKOM HUCCIIETOBAHHH.
[IpennoyTHTENBHBIMH ~ QHTHTENAMH TI0 HM300PETEHHMIO  SIBIISTIOTCSI  YENIOBEUYECKHUE
MOHOKJIOHaJIbHbIe aHTuTena. [loMrMo 3TOro, wiM B KauecTBE ajbTEPHATUBBIL, aHTUTEIA MOTYT
NPEACTaBISITh COOOM, HATPUMEp, XMMEPHbIE WIM I'YMAaHU3UPOBAHHBIC AHTHTENA.
MonoknonanbHble antutena 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES

HpeI[HOLITI/ITeJ'IbeIMI/I AHTUTCJIaMH 110 I/1306peTeHI/II-O ABJIAKOTCA  YCJIIOBCUCCKUC

MOHOKJIOHaNbHBIEe aHTuTena 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES, BrineneHHble U CTPYKTYPHO
oxXapakTepusoBaHHble Kkak omucano B Ilpumepax 1 wm 2. Vy aMHUHOKHUCIOTHBIE
nocnenoBarenbHocTr antuten 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES nmoka3ansr B8 SEQ ID NO:
37- 42, COOTBETCTBEHHO. Vg aMHHOKHUCIIOTHbIE mocienoBarenbHocTH aHtuten 25F7, 26HI10,
25E3, 8B7, 11F2 u 17ES noka3ansl B SEQ ID NO: 43- 48, cOOTBETCTBEHHO.
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C y4eToM TOro, 4To KakIoe€ U3 3TUX AHTUTEN MOXET CBSI3BIBATHCS C UYEJIOBEYECKUM
LAG-3, nocnenoBarensHocTd Vu B VL MOKHO cMmemmuBaTh (TexHosorus "mixed and matched"),
9TOOBI CO37aTh MOJIEKYJIbI IPYTUX CBs3bIBatOMX aHTUTEN npoTB LAG-3 mo u3o0pereHuro.
IIpennouturenbHO, KOrAa CMELIMBAOTCS UeNU Ve U VL, VH NOCIeI0BATEIbHOCT B KOHKPETHON
nape Vu/VL 3aMeHsieTCss Ha CXOAHYIO IO CTPYKType VH IOCIeN0BaTeIbHOCTh. AHAJOIMYHO,
NPEANOYTUTENBHO, VL MOCIeN0BATEIbHOCTh B KOHKPETHOM nape Vu/VL 3aMeHsIeTCsl Ha CXOTHYHO
0 CTPYKType VL MOCIe0BaTeIbHOCTb.

CoOTBETCTBEHHO, B OIHOM AacCleKkTe MaHHOe W300peTeHHEe BKIIIOYAET BbIIEJIEHHOE
MOHOKJIOHAJIbHOE aHTHUTEJIO, MJIH €r0 aHTUT'€HCBSI3bIBAIOIIHI YUACTOK, coaepkarnee(uii):

(a) BapmabenbHy0 O0NaCTh TSKEJIOW LENMH, COAEPIKAIIYID aMHHOKHCIOTHYIO
MOCJIEIOBATEIBHOCTD, BRIOPAHHYIO U3 Tpymbl, cocTosmei u3 SEQ ID NO: 47-42; u

(6) BapuabenpHyr0 OO0NacCTh JIETKOM IeTH, CONEPKAINYH  aMHHOKHUCJIOTHYIO
MOCJIEIOBATEIPHOCTD, BRIOPAHHYIO U3 Tpymibl, cocTosmei u3 SEQ ID NO: 43- 48;

NpUYEeM aHTHUTENO crieuduecKu csa3bpiBaeT yenoBeueckuii LAG- 3.

[IpennoyrurenpHbIe KOMOWHALIUY TSKEJION U JIETKOH IEeTH BKJIFOYAIOT:

(a) BapmabenpHy0 O0NaCTh TSDKENOHW LENMH, COAEPIKAIIYID aMHHOKHCIOTHYIO
nocnenosatebHOCTE SEQ ID NO: 37, u BapuabenbHyr0 00JacTh JIETKOH LIEMH, CONEPIKALIYIO
aMUHOKHCJIOTHYIO nocnenoBatenbHoCcTh SEQ ID NO: 43;

(6) BapuabenpHyIO 005aCTh TSDKENOW LEMH, COAEPKAIIYID AMHHOKHCIOTHYIO
nocnenosatenbHOCTE SEQ ID NO: 38, u BapuabenbHyro 00JacTh JETKOH LM, CONEPIKAIIyIo
aMUHOKHCJIOTHYIO nocnenoBatenbHoCcTh SEQ ID NO: 44;

(B) BapmabenbHyr0 0O0JacTh TSKENOH LEMH, COAEPXKAIIYI0 AMHHOKHCIOTHYIO
nocnenosatebHOCTE SEQ ID NO: 39, u BapuabenbHyro 00JacTh JETKOH LM, CONEPIKaIlyIo
aMUHOKHUCJIOTHYIO nocnenoBarenbHocTh SEQ ID NO: 45;

(r) BapuabenpHyrO 00JMACTh TSDKENOM LEMH, COAEPKAIYI aMHHOKUCJIOTHYEO
nocnenosateibHOCTE SEQ ID NO: 40, u BapuabenbHyr0 00JacTh JIETKOH LIEMH, COMEPIKALIYIO
aMUHOKHCJIOTHYIO nocnenoBatenbHOCTh SEQ ID NO: 46;

(n) BapuabenmpHyrO 00JACTh TSDKENOW LEMH, COAEPKALIYID AMHHOKHCIOTHYIO
nocnenosateibHOCTE SEQ ID NO: 41, u BapuabenbHyr0 00JacTh JIETKOH LIEMU, CONEPIKALIYIO
aMUHOKHCIIOTHYIO nocnieaosatenbHoCcTh SEQ ID NO: 47; unn

() BapmabenbHy0 O0NAaCTh TSDKEJIOHW LENMH, COAEPIKAIIYKD aMHHOKHCIOTHYIO
nocnenosatebHOCTE SEQ ID NO: 42, u BapuabenbHyr0 00JacTh JIETKOH LM, CONEPIKAIIYIO
aMUHOKHUCJIOTHYO0 nocneaosarenabHocTh SEQ ID NO: 48.

B npyrom acnekre maHHOe pacKpbITHE BKJIFOYAET aHTHTENA, KOTOPbIE COlepKaT 00IacTu
CDR1, CDR2 u CDR3 Tspxenoit u nerkoi neneit anturen 25F7, 26H10, 25E3, 8B7, 11F2 unn
17ES, wnu ux koMOWHAIMH. AMUHOKUCIOTHBIE TocnenoBateabHoCTH Vu CDR1 antuten 25F7,
26H10, 25E3, 8B7, 11F2 u 17ES mnokazanst B SEQ ID NO: 37- 42, COOTBETCTBEHHO.
AmuHOKHCIOTHBIE TocnenoBatenbHocTd Vu CDR2 antuten 25F7, 26H10, 25E3, 8B7, 11F2 u
17ES mnokazanet B SEQ ID NO: 43- 48, COOTBeTCTBEHHO. AMHUHOKHUCJIOTHbBIE
nocnenoBarenbHocT Vu CDR3 anturen 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES noka3aHbl B
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SEQ ID NO: 13- 14, GGY u 16- 18, cooTBeTCTBEHHO. AMHUHOKHCJIOTHBIE IMOCJIEIOBATEIbHOCTH
Vg CDR1 anturen 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES nokazausl 8 SEQ ID NO: 19-24,
COOTBETCTBEHHO. AMHUHOKHCJIOTHBIE TocienoBaTenbHocTn Vg CDR2s anturen 25F7, 26HI10,
25E3, 8B7, 11F2 wu 17E5 mnokazanei B SEQ ID NO: 25-30. AMUHOKHUCJIOTHbBIE
nocnepoBarenbHocT Vg CDR3 anturen 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES5 noka3aHbl B
SEQ ID NO: 31- 36, coorBercrBenHo. O6nactu CDR BeigeneHsl (04epueHbl) ¢ IPUMEHEHUEM
cucrembl Kabat (Kabat er al. (1991) Sequences of Proteins of Immunological Interest, Fifth
Edition, U.S. Department of Health and Human Services, NIH Publication No. 91- 3242).

C yyeTom TOro, 4TO Ka)KJ0€ U3 aHTUTE]T MOXKET CBSI3bIBaThCS ¢ uenoBedeckuMm LAG- 3 u
YTO Crenu(uyuecKkoe CBSI3bIBAHUE C AHTUTCHOM OOECTIeYMBAETCSl MPEKAE BCEro o0JacTIMHU
CDR1, CDR2 u CDR3, nocnenoarenbHoctrt Vg CDR1, CDR2 u CDR3 u nmocienoBaTeIbHOCTH
VL CDRI1, CDR2 u CDR3 moxuo cmemuBaTh ("mixed and matched") (t.e., MOKHO cMeIMBaThH
obmacti CDR U3 pa3NuYHBbIX aHTUTEN, XOTS KaXkKJO€ aHTUTEJO AOJDKHO comepxarh Vu CDRI,
CDR2 u CDR3 u VL CDR1, CDR2 u CDR3), uTo0sl c0o31aTh MOJIEKYJIbI JPYTUX CBSI3BIBAIOLIIX
aaturen npotuB LAG- 3 mo wusoOperenuto. CesspiBanne LAG- 3 TakumMu CMeIIaHHBIMU
(ciiyrannapiMu) ("mixed and matched") anTMTENnaMm MOXHO aHAJIM3HPOBATH, HCIIOJIB3YS
ONHMCaHHBIE BBINIE METOAbI aHanmu3a u Ilpumeps! (Hampumep, aHanmsel ELISA, Biacore®).
IIpennoutnrensHo, korma mnocienoBaredbHOCTH Vi CDR - cmemmBarorcss  (cmecs),
nocienosarenbHocTh CDR1, CDR2 w/unn CDR3 u3 koHkpeTHOH VH TOCIENOBaTENBHOCTH
3aMEHSIIOT Ha CTPYKTypHO aHanorndHyo(bie) CDR nocnenoBaTenbHOCTH(H). AHAJIOTUYHO, KOTIa
nocienoBateabHOCTH VL CDR cMemuBarotcs, nocnenoBareabHocTh CDR1, CDR2 w/umu CDR3
U3 KOHKpeTHOH VL TMOCNenoBaTeNbHOCTH, NPEANOYTUTENIBHO, 3aMEHSIOT Ha CTPYKTYPHO
anajornunyro(ele) CDR mnocnenoBatenbHOCTH(1). ONMBITHOMY CHELHANKICT B JAHHOH 00iacTH
TEXHUKU $ICHO, YTO HOBble VH M VL NOCIEAOBATEIbHOCTH MOXKHO CO3[1aTb, 3aMEHssA
HIOCJIEIOBATENIbHOCTH OfHOM miu Oonee obnacreit CDR neneit Vu w/mnn VL Ha CXOAHBIE IO
cTpykType mocnenoBareabHOCTH M3 CDR mocnenoBaTenbHOCTEH, PacKpbIBAEMBIX B JaHHOM
OINMMCAHMUH AJIs1 MOHOKJIOHaNbHBIX anturen 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES.

COOTBETCTBEHHO, B JPYrOM acleKTe JaHHOE pACKPBITHE BKJIIOYAET BBIIEICHHOE
MOHOKJIOHAJIbHOE aHTUTEJIO, WIIK €r0 aHTHIE€HCBSI3bIBAIOIIHIA YYaCTOK, coeprkariee(Hii):

(a) nmomen CDRI1 BapuabenbHOH  OONACTH  TSDKENOHW — [eMM,  COAEP KAIluid
AMHHOKHUCJIOTHYIO TTOCJIEIOBATENIbHOCTD, BRIOPAaHHYIO U3 rpymibl, coctosuei u3 SEQ ID NO: 1-
6,

(6) nmomen CDR2 BapuabenpHON 00JacTH TSDKENOW  IeMH,  COAEp KaIlUi
AMHHOKHUCJIOTHYIO TTOCJIEIOBATENIbHOCTD, BRIOPAaHHYIO U3 rpymibl, coctosuei u3 SEQ ID NO: 7-
12;

(8) nmomen CDR3 BapuabenbHOH OONACTH  TSOKEJIOW MMM,  COAEP KAIIUN
AMUHOKHCJIOTHYIO TOCJIeIOBATEIbHOCTD, BBIOpaHHYIO W3 rpynmsl, cocrosimeit u3 SEQ ID NO:

13- 14, GGY u 16- 18;
(r) nomern CDRI1 BapuabenbHOM 00JacTH JIETKOH LeTH, COAEP KA aMUHOKHCIOTHYIO

MOCJIEIOBATEIBHOCTD, BBIOPaHHYIO U3 rpymbl, cocTosmei n3 SEQ ID NO: 19- 24;
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(n) momern CDR2 BapmnaOenpHON 001aCTH JIETKOU HETH, COAEP KA aMUHOKHCIOTHYIO
NIOCJIEIOBATENBbHOCTD, BBIOPAHHYIO U3 rpynibl, cocrosimel n3 SEQ ID NO: 25-30; u

(e) nomen CDR3 BapuabenbHOI 00JaCTH JIETKOH e , COAep KA aMUHOKHUCIIOTHYIO
NIOCJIEIOBATENBbHOCTD, BBIOPAaHHYIO U3 rpynibl, cocrosinei n3 SEQ ID NO: 31- 36;

npUYeM aHTUTENO crieuduuecku cs3biBaeT yenoBeueckuii LAG- 3.

B mpeanoytutenbHOM BapHaHTE H300PETEHHSI AaHTUTENO CONEPIKHUT:

(a) mromen CDR 1 BapuabenbHoit obnactu Tspkesol uenu, conepxamuii SEQ ID NO: 1,

(6) nomen CDR2 BapuabenbHOM oOnacTu Tsikenon nenu, cogepskamuii SEQ ID NO: 7;

(8) nomen CDR3 BapuabenpHOIT obnacTu Tsokesoun uemnu, conepxkamuii SEQ ID NO: 13;

(r) momen CDR1 BapuabenbHOM obnactu jerkoi uemu, cogepskamuii SEQ ID NO: 19;

(n) nomen CDR2 BapuabenbHOU obnactu jerkoi nermu, cogepskamuii SEQ ID NO: 25; u

(e) nomen CDR3 BapuabenpHOl obnactu nerkoi nenu, conepxkamuii SEQ ID NO: 31.

B npyrom npeanoyruTebHOM BapHaHTE H300PETEHHST AaHTUTENIO COMEPIKUT:

(a) nomen CDR1 BapuabenpHoli obnactu Tskenol nenwn, conepskamuii SEQ ID NO: 2;

(6) nomen CDR2 BapuabenbHOU obnactu Tsikenon nenu, cogepskamuii SEQ ID NO: 8;

(8) nomer CDR3 BapuabenpHOlN obnacTu Tsikenol nenu, copepskamuid SEQ ID NO: 14;

(r) nomen CDR1 BapuabenbHOM oOnactu jerkoi unemu, cogepskamuii SEQ ID NO: 20;

(n) nomen CDR2 BapuabenbHOl oOnactu jerkoi nemu, cogepskammii SEQ ID NO: 26; u

(e) momen CDR3 BapuabenpHoli obnactu jerkoi nenw, conepxkamuii SEQ ID NO: 32.

B npyrom npeanodyTuTebHOM BapHaHTE H300PETEHUSI AaHTUTENO CONEPIKHUT:

(a) momen CDR1 BapuabenpHol oOnactu Tskenol nenu, conepskammii SEQ ID NO: 3;

(6) nomen CDR2 BapuaOenbHOM oOnactu Tsikenon uenu, cogepxkamuii SEQ ID NO: 9;

(B) nomen CDR3 BapuabenbHOU 00nacTH Tsikenon uenu, conepskamuii GGY';

(r) nomen CDR1 BapuabenbHO# o0nacTu nerkoi uenu, conepskamuii SEQ ID NO: 21;

(n) momen CDR2 BapuabenbHoit obactu nerkoii uenu, conepskamuii SEQ ID NO: 27; u

(e) nomen CDR3 BapuabesbHOM oOnacTu nerkoi nenu, conepxkamuii SEQ ID NO: 33.

B npyrom npeanodyruTebHOM BapHaHTE H300PETEHHSI AaHTUTENIO CONEPIKHUT:

(a) nromen CDR1 BapuabenbHoil obnactu Tspkenol ueny, conepxkamuii SEQ ID NO: 4;

(6) nomen CDR2 BapuabenbHOU oOacTu Tsi:kenon nenu, cogepskamuii SEQ ID NO: 10;

(8) nomen CDR3 BapuabensHOIT obnactu Tsokenoun uemnu, conepxamuii SEQ ID NO: 16;

(r) nomen CDR1 BapuabenbHOM oOnactu jerkoi uemu, cogepskamuii SEQ ID NO: 22;

(n) nomen CDR2 BapuabenbHOlM oOnactu jerkoi nemu, cogepskammii SEQ ID NO: 28; u

(e) nomen CDR3 BapuabenpHoli obnactu erkoi nenu, conepxkammuii SEQ ID NO: 34,

B apyrom npeanodyTuTebHOM BapHaHTE H300PETEHHSI AaHTUTENIO CONEPIKUT:

(a) nomen CDR1 BapuabenpHoii obnactu Tskenol nenwn, conepskamuii SEQ ID NO: 5;

(6) nomen CDR2 BapuabenbHOU o0nactu Tsikenon nenu, cogepskamuii SEQ ID NO: 11;

(8) nomen CDR3 BapuabenbHOI 0bnacTu Tsokenon uemny, copepxamyo SEQ ID NO: 17,

(r) nomen CDR1 BapuaOenbHOM oOnactu jerkoi uemnu, cogepsxkammii SEQ ID NO: 23;

(n) nomen CDR2 BapuaGenbHOl oOnactu jerkoi nernu, cogepskaumii SEQ ID NO: 29; u

(e) nomen CDR3 BapuabenpHoli oOnactu jerkoi nenu, conepxkamuii SEQ ID NO: 35.
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B npyrom npennodYTuTenbHOM BapHaHTE H300PETEHNST AaHTUTENO CONEPIKHUT:

(a) nomen CDR1 BapuabenpHoii obnactu Tskenol nenwn, conepsxkamuii SEQ ID NO: 6;

(6) nomen CDR2 BapuaOenbHOl oOnactu Tsikenon nenu, cogepsxkamuii SEQ ID NO: 12;

(8) nomen CDR3 BapuabenbHOIT obnacTu Tsokenoi uemny, copepxamuii SEQ ID NO: 18;

(r) nomen CDR1 BapuabenpHol obnactu nerkoii neny, copepskamuii SEQ ID NO: 24;

(n) momen CDR2 BapuabenbHoit obactu nerkoii uenu, conepskamuii SEQ ID NO: 30; u

(e) nromen CDR3 BapuabenbHoil oOnactu nerkou renu, copepxkamuii SEQ ID NO: 36.

Xopouio M3BECTHO B YpOBHE TeXHHMKH, uTO noMeH CDR3, He3aBuCHMO OT noMeHa(OB)
CDR1 w/umu CDR2, omwH, MOXET OMNpeNeNsTh CHeU(PUYHOCTh CBS3BIBAHUS AHTHTENA CO
“CBOMM* aHTUT€HOM W 4TO Ha ocHoBe oOmeir CDR3 mocnenoBaTeNbHOCTH MOXKHO C
YBEPEHHOCTBIO TOJIy4aTh HECKOJBKO AHTHUTEN C OJUHAKOBOH CHEIM(PUIHOCTBIO CBS3BIBAHMUSL.
Cwm., manipumep., 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 et 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., BIAjournal 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 ef 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). Cm. Taxxe mateHThl CIIIA No. 6951646; 6914128, 6090382;
6818216; 6156313; 6827925; 5833943; 5762905 u 5760185. Kaknblii U3 3THUX CCBUIOYHBIX
MaTEPHAJIOB BBOAUTCA B JaHHOE OMUCAHUE CCHUIKONU BO BCEU MOJIHOTE.

COOTBETCTBEHHO, HACTOSIIEE PACKPBITHE BKJIKOYAET MOHOKJIOHAJIBHBIE AHTHUTEJA,
conepxkauiie onuH winu Oonee CDR3 1OMEHOB TsIKENOW W/WMIM JIETKOM LEMU W3 aHTUTeNa
YeJoBeka WIM OTJIMYHOIO OT 4YeJNOBeKa >KUBOTHOIO, IPHUYEM MOHOKJIOHAJIBHOE AaHTHUTENO
ciocoObHO criennuuecku CBsA3bIBaThCs ¢ uenoBeueckuM LAG-3. B HekoTOphIX acmekrax
HACTOsSIIEe PACKPBITHE BKJIOUAET MOHOKJIOHAJbHBIE aHTUTENA, COAEpKaIlue OAMH wiu Oonee
CDR3 noMeH TsKENIOi 1W/Uilu JIErKOM e U3 HEYEJIOBEUYECKOr0 aHTUTENIA, TAKOTO KaK aHTHTEJIO
MBI WJIA KPBICHL, TIPUYEM MOHOKJIOHAJIBHOE aHTUTEJIO CIOCOOHO Crieln(UIECKU CBSI3bIBATHCS
¢ uenoBeueckuM LAG-3. B HEKOTOpBIX BapuaHTax HW300pPETEHUs] TaKHE aHTUTENa I10
u3zobpeTeHno, comepskamue onuH win Oonee CDR3 nomeH Tskenoil w/wiv JieTKOH Lenu w3
HEUeJIOBEUECKOTO aHTUTeNA, (2) CIIOCOOHBI KOHKYPHPOBATh 32 CBSI3bIBAHUE C COOTBETCTBYIOIIUM
UCXOIHBIM HEUYEJIOBEUYECKUM aHTUTENOM, (0) COXpaHsIOT (YHKIMOHAJIBHBIE XapaKTEPUCTUKU
COOTBETCTBYIOLIETO UCXOIHOTO HEUEJIOBEYECKOTO aHTHUTENA; (B) CBS3BIBAIOTCS C TEM XK€ CaMbIM
SMUTOIOM, YTO M COOTBETCTBYIOIEE HMCXOAHOE HEYEOBEUECKOE AHTHUTENO, W/WiH (T) UMEIT
apPUHHOCTD CBSA3BIBAHMS, AHAJOTHUHYI ap@UHHOCTH CBA3BIBAHUS COOTBETCTBYIOIIETO
HCXOJTHOTO HEYEIOBEUYECKOr0 aHTUTETIA.

B npyrux acmektax HacTosiee PacKpbITHE BKJIHOYAeT MOHOKJIOHAJBHBIE AHTHUTENA,
conepkamue onuH wim 6oiee CDR3 nomeH Tspkenol w/wiM JIETKON LeNH U3 4YeJI0BEYECKOTO
aHTUTENA, HAIIPUMED, TAKOrO, KaK YeJOBEUYECKOE AHTHUTEJO, MOJyYEHHOE NMPH HUCIOJb30BAHUN

HEYCJIOBCYECKOIr0 JKHMBOTHOTO, MNPUYEM YCJIOBCYCCKOC AHTUTEIIO CIIOCOOHO cneumbnqecm/l
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cBs3bIBaTHCS ¢ yenoBeueckuM LAG-3. B npyrux acmexkrax HacTosllee PacKpbITHE BKIOYAET
MOHOKJIOHAJIbHBIE aHTHTEeNa, conepskamue onuH win 6onee CDR3 nmomen Tskenoit w/mimu
JIETKON LeNM TEepBOTrO 4YeJOBEYECKOro AaHTHUTEeNa, HAaIpuMep, TaKOro, Kak 4eJOBEeuecKoe
AHTUTENIO, TIOJYYEHHOE IIPU HCHOJB30BAHUU  HEUYEJOBEYECKOTrO JKUBOTHOIO, IpUYEM
YeJIOBEYECKOe AHTHUTENIO CIMOCOOHO Creuu(puuecKu CBsI3bIBaTbCs ¢ uejoBedeckuM LAG-3, a
nomeH CDR3 u3 nmepBoro uenoBeueckoro *UBOTHOro 3aMmeHsieT foMeH CDR3 B yenoseueckom
aHTHUTEJIE, Y KOTOPOTO OTCYTCTBYET CrielM(pUIHOCTD CBsi3bIBaHMs ¢ LAG-3, mpu 5TOM NOIy4aroT
BTOpPOE YEJIOBEUECKOe AaHTUTENO, KOTOPOE CHOCOOHO Crneuu(pUuecKd CBS3BIBATBCS €
yenoeuecknM LAG-3. B HekoTopbIX BapwaHTax HW300peTEeHHs] TaKuWe AaHTUTeNa 110
u3o0peTeHuo, comepskamue onuH win Oonee CDR3 nomeH Tskenoil w/wny Jerkod Lenu w3
NEPBOTO  YEJIOBEYECKOro aHTuTesa, (a) CrIocOOHBI KOHKYPHPOBATh 3a CBS3BIBAHHE C
COOTBETCTBYIOLIUM  HCXOJHBIM TMEPBBIM  YEJIOBEYECKUM  aHTHTENOM, (0) COXpaHSIOT
(YHKIMOHAJIbHBIE XAPAKTEPUCTHKH COOTBETCTBYIOIIErO HMCXOJHOIO IEPBOrO HEJOBEYECKOTO
aHTHUTeNa; (B) CBSI3BIBAIOTCS C TEM JKE€ CaMbIM SIIUTOINOM, YTO M COOTBETCTBYIOIEE HCXOIHOE
NepBOE YEJIOBEYECKOE AHTUTENO; W/Hiu (r) uMeoT apUHHOCTD CBSI3BIBAHUS, AHAJIOTUYHYIO
appUHHOCTH CBSA3BIBAHUS COOTBETCTBYIOLIETO HCXOAHOTO TIEPBOrO YEJIOBEYECKOTO aHTUTENA.

AHTI/ITeJ'Ia, HMEIOIINE TOCISNOBATEIbHOCTH KOHKPETHOM 3aPOABIIIEBON JIMHUHI

B HekoTOphIX BapuaHTax HW300pPETEHUs] aHTUTENa 1O U300PETEHHI0 COnep KaT
BapuabeNbHY0 O0JNIACTh TSKENIOW LENH, TOJIYYEHHYIO MPU HUCIOJIBb30BAHUH IeHa TSDKEJION Leru
UMMYHOIJIOOyJIMHA ~ KOHKPETHOW  3apOABIIIEBOM  JIMHUM W/WIM Te€Ha JIETKOH  Lenu
UMMYHOTJIOOYJIMHA KOHKPETHOM 3apOJIBILIEBOI JIUHUH.

Hanpumep, mnpennodyTuTeNnbHbI BapuaHT M300pETEHHs BKIIIOYAET  BBIICJICHHOE
MOHOKJIOHAJIbHO€ aHTHUTEJIO, WJIM €ro AaHTUTEHCBS3bIBAIOLIMI Yy4YacTOK, conepkaee(ui)
BapualeNbHyI0 00JIAaCTh TSKEION Lemy, KOTOpas SIBJIETCS MPOAYKTOM WM OOpa3oBaHa INpH
HCIIOJIb30BAaHUM YeNioBeueckoro rena Vu 3-20, denoBeueckoro reHa Vu 4-34, 4enoBeuecKoro
redHa Vu 3-33 wiu yenoBedeckoro reHa Vy 1-24, npuuem aHTUTENO Crieu(UYecKd CBSI3bIBAET
yenoseuecknit LAG-3. Jlpyrodl mNpeamoyYTUTENbHbI BapUaHT M300pPETEHUS] BKIKOYAET
BbIIEJICHHOE MOHOKJIOHAJIbHOE€ aHTUTENO, WIW €ero aHTUIeHCBA3BIBAIOIIUN  y4YacCTOK,
comepskamiee(uii) BapraOebHYIO OOJIACTh JIETKOH IEMH, KOTOpas SIBJISETCS MPOAYKTOM WJIH
oOpa3oBaHa MpH UCTIOJIB30BAHUH YesioBedeckoro rena Vi L18, uenoBedyeckoro rena Vi L6 wm
YeJI0BEYECKOro reHa Vi A27, mpudeM aHTHUTENO Ceun(pUuIecKy CBs3bIBaeT yenosedecknii LAG-
3 Oenok. Eme oaMH mNpeanoyTHTENbHBI BapUaHT H300PETEHHs BKIIOYAET BBIICJIEHHOE
MOHOKJIOHAJIbHOE aHTHTEJIO, WM €ro AaHTUTCHCBS3bIBAIOIIUI Yy4YacTOK, conepamee(ui)
BapuabenpHyI0 00JIaCTh TSDKENOW LEMH, KOTOpas SIBISIETCS MPOAYKTOM HIM OOpa3oBaHa NpHU
UCIOJIb30BAHUHU 4eJIoBeUeCKOoro reHa Ve 3- 20, U BKJIIOUYAET BBIAENIEHHOE MOHOKJIOHAJIbHOE
AHTHUTEJIO, WJIM €r0 aHTHUTCHCBSI3BIBAIOIINN YYaCTOK, conepskainee(nii) BapuabenbHy0 00JacTh
JETKOM Lemu, KOTOpas SBJSIETCS NPONYKTOM WM 00pa3oBaHa TMPH  HCIOJb30BAHUU
yenoBeyeckoro resa Vi L18, mpuuem anTuTeno crieruduyueck csi3piBaeT yenosedeckuii LAG-
3 Oenok. Eme oaMH mnpeanoyTHTENbHBI BapuUaHT H300PETEHMs BKIIOYAET BBIIECJIECHHOE

MOHOKJIOHAJIbHOE aHTHUTEJIO, WJIM €ro AaHTUTCeHCBS3bIBAIOLIUI Yy4YacTOK, conepkaee(ui)
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BapruabenpHyI0 00JIaCTh TSDKENOW LeMH, KOTOpas SBJSIETCS NMPOAYKTOM HIM OOpa3oBaHa NpHU
UCTIONIb30BAHUH YENIOBEYECKOro reHa Vu 4- 34, W BKIIIOYAET BBIJEIEHHOE MOHOKJIOHAJIBHOE
AHTHUTEJIO, WJIM €r0 aHTHUT'CHCBS3BIBAIOIINN YYacTOK, conepskaiuee(nii) BapuabenpHy0 00JacTh
JETKOM Lemy, KOTOpas SBJSIETCS NPOAYKTOM MWiIM 00pa3oBaHa TMPH  HCIOJb30BAHUU
yenoBedyeckoro resa Vi L6, npudem anturesno cneundudecku cesa3biBaer yenopeueckuii LAG-3
Oenox. Eme oxuH mnpeamodTHUTENbHBbIH BapUaHT M300pETEeHHS BKIIOYAET BbIIENCHHOE
MOHOKJIOHAJIbHO€ aHTHUTEJIO, WJIM €ro AaHTUTeHCBS3bIBAIOLIMI Yy4acTOK, conepkaree(ui)
BapuabenbHyr0 00JIACTh TSDKENIOW LM, KOTOpas SBJSIETCS MPOAYKTOM HIM OOpa3oBaHa TpHU
UCTIOJIb30BAHUM YeJIOBEYECKOro reHa Vu 3- 33, M BKIIIOYAET BBIIEIEHHOE MOHOKJIOHAJIBHOE
AQHTHUTEJIO, WJIM €r0 aHTHUT'€HCBSI3bIBAIOINIUN Y4acTOK, coaepskainee(uii) BapuabenpbHy0 00JacTh
JETKOM Lemu, KOTOpas SBJSIETCS NPONYKTOM WM OOpa3oBaHa TMpPH  HCIOJb30BAHUU
YeJI0BEYECKOro reHa Vi A27, mpudeM aHTHUTENO Creun(pUuIecKy CBsi3bIBaeT yenosedecknii LAG-
3 Oenok. Eme oaMH mNpeanoyTHTENbHBI BapUaHT H300PETEHHs BKIIOYAET BBIICJICHHOE
MOHOKJIOHAJIbHOE aHTHUTEJIO, WJIM €ro AaHTUTCHCBS3bIBAIOIIUI Yy4YacTOK, conepramee(ui)
BapuabenbHyI0 00JIaCTh TSDKENOW LEMH, KOTOpas SIBISIETCS MPOAYKTOM HIM OOpa3oBaHa NpHU
UCTIONIb30BAHUH YeNIOBEYECKOro reHa Vi 1- 24, W BKIIIOYAET BBIOEIEHHOE MOHOKJIOHAJIBHOE
AHTHUTEJIO, WJIM €r0 aHTHUTCHCBSI3BIBAIOIINN YYaCTOK, conepskainee(nii) BapuabenbHy0 00acTh
JETKOM Lemu, KOTOopas SBISIETCS NPONYKTOM WM O0Opa3oBaHa TMPH  HCIOJb30BAHUU
geyoBeyeckoro resa Vi LO, nmpudem anTHuTeno cnenndudecku cBsa3biBaer yenopeueckuii LAG-3
Oenok. Eme oauH mnpennouyTHTENBHBIM BapuUaHT W300pETEHHs BKJIOUAET BBIIEIEHHOE
MOHOKJIOHAJIbHO€ aHTHUTEJIO, WJIM €ro AaHTUTCeHCBS3bIBAIOIIUI Yy4YacTOK, conepamee(ui)
BapuabenpHyr0 00JIaCTh TSDKENOW LIeMH, KOTOpas SBJSIeTCs NMPOAYKTOM HIM OOpa3oBaHa IpU
UCIIOJIb30BAHUHM YEJIOBEYECKOro reHa VH 3-33, M BKIJIIOYAET BBIAECJIEHHOE MOHOKJIOHAJIBHOE
AHTHUTEJNIO, WJIM €r0 aHTHUI'€HCBSI3bIBAIOIIUI y4acTOK, comepskainee(uii) BapuabenbHy0 00J1acTh
JeTKOW Iemu, KOTopas SBJISETCS NPOAYKTOM MJIM 00pa3oBaHa NPH  HCIOJIB30BAHUU
YesioBeYeckoro resa Vi LO, nmpudem aHTHTEN0 cniennuIecku CBs3bIiBaeT yenoeueckuii LAG-3
Oenok.

Takue aHTHTEIa MOTYT UMETh TAKXKE OHY WK OoJiee PyHKIIMOHATIBHBIX XapPAKTEPHUCTUK,
noapoOHO ONMUCAHHBIX BBIIIE, TAKUX KaK BbICOKOA(G(UHHOE CBs3bIBaHUE ¢ YenoBedecknM LAG-
3

cnocoOHocTh MHrubupoBath cesizbiBanne LAG-3 ¢ monexynamu ['KIT (MHC) Knacca 11 w/mnmum

, CBsi3biBaHWe C o00e3bsHbM LAG-3, oTCcyTCTBHE CBsi3bIBaHUSI € MbIIUHBIM LAG-3,
CHOCOOHOCTh CTUMYJIMPOBATh aHTUTeHCTIe(ueckre T- KIeTOYHbIE peakiy (OTBETHI).
IIpumepom anTuTENa, y KOTOporo Vu m Vi mpencrasisitoT codoit Vu 3-20 u Vi L18,
COOTBETCTBEHHO, sBisAeTCcsa aHtureno 25E3. Ilpumepamu aHTuTen, y KOTOpbIX VH U VL
NpencTaBisiioT coboit Vi 4-34 u Vk L6, cooTBeTcTBeHHO, sBNsOTCS aHTUTena 25F7 u 8B7.
IIpumepom anTuTEeNa, y koroporo Vu m VL mpencraeisiror codoit Vu 3- 33 u Vi A27,
COOTBETCTBEHHO, sBisiercst antureno 26HI10. Ilpumepom anturena, y koroporo Vi m VL
npeacTaBisiroT coboit Vu 1-24 u Vk L6, coorBercTBenHO, sBisiercs antuteno 11F2. ITpumepom
aHTUTeNna, y Kotoporo Vu u Vi mpeactaBisitor coboit Vu 3- 33 u Vk L6, COOTBETCTBEHHO,

saBisgercs antureno 17ES.
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B naHHOM OmMMCaHUM 4YEJNOBEUECKOE AHTUTENO CONEPKUT BapuadenbpHble OONacTH
TSDKEJIOW WJIM JIETKOH LeMu, KOTOpble “SBISIFOTCS MPOAYKTOM Hiau  “00pa3oBaHbl IpU
HCTIOJIb30BAHUU* TIOCJIEIOBATEIbBHOCTH KOHKPETHON 3apOJIbIIIEBON JINHUY, €CTH BapuadesbHbIe
00JlacTH aHTHUTENA MOJYYal0T C MOMOIIBIO CUCTEMBI, KOTOPasi UCIIOJIb3y€ET T'€Hbl YeJIOBEYECKOTIO
uMMyHOTIIOOyMHA. Taknue CUCTeMbl BKIIFOYAIOT UMMYHHU3ALMIO TPAHCTEHHBIX MBIIIEH, HECYIUX
TeHbl YeJIOBEYEeCKOrO0 MMMYHOIJIOOy/IMHA C LENeBbIM AHTUT'€HOM WJIM CKPUHUHT (ar-
OUCIUIEHHON OMONMMOTEKN YeNoBEYeCKOr0o HMMYHOIJIOOYJINHA, BU3YAJIN3UPYEMOH IeJIEBBIM
aHTUTeHOM. YeJioBedeCKOe aHTHTENO, KOTOPOe “‘SIBJIAETCS MPOAYKTOM WM “00pa3oBaHO MpHU
UCTIOJIb30BAHUU TE€HOB 3apOJBILIICBON JIMHUM JUISI YeJIOBEYECKHMX HMMYHOTJIOOYJIHHOBBIX
NOCJIEIOBATEIbHOCTEH,  MOKHO  WACHTU(HUIMPOBATh,  CPaBHUBAS  AMHHOKHCIIOTHYIO
MOCJIEIOBATENBHOCTD YEJIOBEUECKOr0 aHTHUTENa C aMHUHOKHCJIOTHBIMU TOCJIEN0OBATEIbHOCTSIMU
YeJIOBEYECKHX HMMMYHOTJIOOYJIMHOB 3apOIBIIIEBON JHMHUM M OTOMpast TMOCIENOBATENIbHOCTD
YeJIOBEYeCKOr0 MMMYHOTJIOOYJIMHA 3apOABIIIeBON JIMHUU, Haubojee OJM3KY0 (T.e. MMEIOIIYIO
HanOONBIINH % MIEHTHYHOCTH) MOCJIEOBATEIbHOCTH YEJIOBEUECKOro aHTuTena. Yenosedyeckoe
AHTHUTEJIO, KOTOpPOe “‘SIBJSIETCS] MPOAYKTOM' WM “00pa30oBaHO TPH HUCIOJB30BAHUU ® T'€HOB
3apOJBILIEBON JIMHUH Ul YEJIOBEYECKHX UMMYHOTJIOOYJIMHOBBIX TOCIIEAOBATENIbLHOCTEH, MOTYT
COJZIEPKaTh AMUHOKUCIIOTHBIE Pa3MiMs IO CPABHEHUIO C MOCJIEA0BATEIbHOCTHIO 3aPO/bILIEBOM
JUHUM BCJEICTBHE, HANpUMEpP, NPUPOAHBIX COMATHUECKMX MyTaluil WM “IpULEIbHOro"
BBEJIEHUs] CaliT- HampasieHHOM MyTauuu. OpfHako, Kak @PaBUJIO, AMHUHOKHCIIOTHas
NOCJIEIOBATEIbHOCTh BBIOPAHHOTO HYEJIOBEUECKOr'0 AaHTHTENa Mo MeHbineld mepe Ha 90%
UJIGHTHYHA aMHUHOKHCJIOTHON MOCJIE€AOBATENIbHOCTH, KOAUPOBAHHOW T'€HOM HMMMYyHOIJIOOYJIHHA
3apOJBILIEBON JIMHUU, U COJAEPKUT aMMHOKHCIOTHBIE OCTAaTKHU, KOTOpbIE HAECHTUPHUIMPYIOT
4eJI0BEYEeCKOE AHTUTENIO HMEHHO KaK 4YeJOBEYEeCKOE IO CPABHEHMIO C AMHUHOKHCIOTHBIMU
HIOCJIEIOBATEILHOCTSIMA UMMYHOTJIOOYJIMHOB 3apOABIIIEBOH JTMHUN APYTHX BUAOB (HampuMmep,
HIOCJIEIOBATEIbHOCTSIMU 3aPOABIIIEBOH JIMHUK MBIIIH). B HEKOTOPBIX CIydasx aMUHOKHCIOTHAS
NIOCJIEIOBATEIbHOCTD YEJIOBEUECKOTO aHTHUTENA MOXKET ObITh MASHTUYHOH MO MEHbLICH Mepe Ha
95%, wnm paxe 1o MeHblmed wmepe Ha 96%, 97%, 98% wumm 99% aMHHOKHCIOTHOMU
NOCJIEIOBATEIbHOCTH, KOIHMPOBAHHOW T'€HOM HWMMYHOIJIOOYJMHA 3apOXBIIIEBON  JIMHHH.
OOBIUHO, YeNOBEYeCKOEe AaHTHUTEJO, OOpPa30BAHHOE W3 KOHKPETHOW TOCIIEAOBATEIbHOCTH
YeJIOBEYECKON 3apOABIIIEeBOH JIMHUK, OOHapykuBaeT He Oonee 10 aMHMHOKHCIIOTHBIX Pa3In4ni
[0 CpPaBHEHUIO C AMUHOKHCJIOTHOW  IOCJENOBAaTEeNbHOCTbIO, KOJHWPOBAHHONH TI'€HOM
YeJI0OBEYECKOr0 MMMYHOTJIOOYJIMHA 3apObIIIEBOH JTUHAN. B HEKOTOPBIX CIydasx 4eJoBedecKoe
AHTUTEJIO MOKET MMeTh He Oonee 5 wiau nmaxke He Oonee 4, 3, 2 win | aMHHOKHCJIOTHOIO
pasiuuus MO CPaBHEHUIO C aMUHOKHCJIOTHON IOCHENOBATENIbHOCTBIO, KOAUPOBAHHONW TI'€HOM
YeJI0BEYECKOr0 MMMYHOTIIOOYJIMHA 3apOIBILIEBON JIMHHUH.

I'oMoJoruyuHbIe aHTUTEIA

Eme B omHOM BapuaHTe W300pETEHUS AHTHTEIO MO U300PETEHUIO COMEPIKHUT
BapralebHble OOJIACTH  TSDKENOH W JIETKOW  IenH, HWMEIOIINe aMHHOKHCIIOTHBIE
HOCJIEI0BATENIbHOCTH, rOMOJIOTHYHbIE AMHHOKHCJIOTHBIM MOCJIEIOBATEILHOCTSIM

NPpEANIOUTUTECIIbHBIX AHTUTECI MO AAHHOMY OINUCAHUIO, W TIPU 5TOM QAHTHUTECJIA COXPAHSIOT
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HeoOxonuMmble (YHKIMOHANbHbIE CBOWCTBA aHTHTen npotuB LAG-3 mo wu3o0peTeHuro.
Hanpumep, naHHOe pacKpbITHE BKIIOYAET BBIIEJIEHHOE MOHOKJIOHAJIBHOE AHTUTENO, WIH €ro
AHTUT€HCBSA3BIBAIOLINN Y4acCTOK, conepskaiee(uil) BapuabenbHyI0 OONACTh TSDKENOW Lenu U
BapuadenbHyI0 00JIaCTh JIETKOH LeTIH, OTJINYAIOLINECs TEM, UTO:

(a) BapmabenpHast  00JacTp  TSDKENOH  LEMU  CONEPXKUT  AMHUHOKHCJIOTHYIO
IOCJIEIOBATENIbHOCTh, MO MeHblned Mepe Ha 80% TOMOJOrMYHYI0 aMHUHOKHCJIOTHOM
IIOCJIEIOBATENIbHOCTH, BBIOpaHHOM U3 rpymmel, cocrosmei n3 SEQ ID NO: 37- 42;

(b) BapuabGenbHasi ~ o0OnacTb  JIETKOH  LEMA  COOEPXKUT  AMUHOKHCJIOTHYIO
MOCJIEIOBATEIbHOCTD, MO MeHbllel Mepe Ha 80% TrOMOJOrMYHYI0 aMHHOKHCIIOTHOM
MOCJIEIOBATEIBHOCTH, BBIOpAHHOH 13 rpymiel, cocrosiuei u3 SEQ ID NO: 43-48; u

(¢) anTHTeno crienupUIeCcKu CBsi3bIBaeTcs ¢ yenoBeyeckum LAG- 3.

IToMHMO 3TOr0 WJIM B Ka4eCTBE AJIBTEPHATUBBI, AHTHTEIO MOXET 00JIalaTh OJHUM HIIH
Oonee cnenyromux (QYHKIMOHAIBHBIX CBOHCTB, OOCY)KOABIIMXCSl BBIME, TaKUX Kak
BbIcOKOa((pUHHOE CBsi3bIBaHME ¢ deyoBedecknM LAG- 3, csisbiBaHue ¢ 00e3bsiHbuM LAG-3,
OTCYTCTBHE CBSI3bIBaHUS C MBIIIMHBIM LAG-3, crtocoOHOCTh MHrHOMpOBaTh cBsidbiBaHue LAG-3
¢ wmonekymamu [KIT (MHC) Kinacca I w/unm  cnocoOHOCTH  CTHMYJIHPOBATH
anTurercnenudrueckue T- KI€TOYHbIE peakuy (OTBETHI).

B pasnmuuHBIX BapuaHTax M300pETEHUS AHTUTENO MOXKET TPENCTaBIsATh COOOM,
HaIpuMep, YeJIOBEUECKOe aHTUTEINO, T'YMAaHU3UPOBAHHOE AHTUTEJIO WIIH XUMEPHOE aHTUTEIO.

B npyrux Bapuantax mzoOpereHust VH W/nii VL aMHHOKHCIIOTHBIE TTOCIIE0BATEIbHOCTH
mMoryT ObITh Ha 85%, 90%, 95%, 96%, 97%, 98% wunu 99% roMoJIOrHYHBI MPEICTABICHHBIM
BBIIIIE TOCJIENOBATEILHOCTIM. AHTHUTENO, UMEIOIIEe MOCIeAOBaTeIbHOCTH Vi U VL obnacTei,
oOnanaroimue ¢ BLICOKOH romosorueit (T.e., 80% wunu Bblle) ¢ MOCIENOBATENBHOCTAMU VH U VL
obnacreil, NpPEeACTaBIEHHBIMU BBIIIE, MOXHO IIOJy4aThb MYyTareHe3oM (HampuMep, CaiT-
HampasieHHbIM wuiau  [I[[P- omocpenoBaHHBIM MyTareHe30M) HYKJIEOTHIHBIX MOJIEKY,
konupyromux SEQ ID NO: 49- 54 wumm 55- 60, ¢ mnocinenyrmuM TeCTHPOBAaHHEM
KOIIMPOBAHHOTO U3MEHEHHOTO aHTHTEJA HA COXPAHEHHYI0 (DYHKIUIO (T.€., HA MPENCTaBICHHbIE
BbIllle (DYHKIHMH) C MPUMEHEHHEM (YHKIIMOHAIBHBIX AHAJIHM30B, MPEICTABICHHBIX B JaHHOM
OTHCAHHH.

B naHHOM ONMMCAHWU TMPOLEHT FOMOJIOTHH (CTEEHb T'OMOJIOTHMH B TPOLIEHTAaX) MEXKIY
IBYMSI aMHHOKHCJIOTHBIMH TOCJIEIOBATENBHOCTSMU 3KBUBAJIEHTEH NPOLEHTY HACHTHYHOCTH
(cTremeHM WACHTUYHOCTH B TMPOLEHTaX) MEXKAY ABYMS MOCIENOBATEIbHOCTSIMU. IIpomeHT
UIGHTHYHOCTH MEXIY NIByMs TMOCIENOBATEIBHOCTSMH TPENCTABISAET COOOH (PYHKIUIO YHCIa
UICHTHYHBIX TIOJIOKEHUH, OOMMX sl TOCJieAoBaTeNbHOCTeH (T.e., % TOMONOTHU=YHCIO
UJICHTHYHBIX TOJIOKeHHI/00mee ynciao nonoxkeHuid x 100), ¢ yueToM 4Ymcia I3MOB U AJTHHBI
KQXJIOTO TI3Ma, KOTOpble HEOOXOAMMO BBECTH MJISI ONTHMAaJbHOIO BBIPABHUBAHHS JBYX
nocienosarenbHocTell.  CpaBHEHHE  IOCIENOBATENIBHOCTEW M ONpeneNieHHe  MpPOLIeHTa
UIGHTHYHOCTH MEXAY JBYMs IIOCJIENOBATENBHOCTSIMH MOXHO IPOBECTH, HCIIONb3Ys
MaTeMaTHYeCKUil ajJropuT™, Kak OIHMCAHO B IIPUBEINEHHBIX HIKE HEOTPAHUYHUBAIOLINX

npuMepax.
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IIpoLieHT MIEHTHMYHOCTH MEXAY IBYMS AMHHOKHCJIOTHBIMH IIOCJIEAOBATENbHOCTIMH
MOKHO ONpenenTh ¢ moMorbio anropurma E. Maiiepca u V. Muiepa (E. Meyers and W.
Miller) (Comput. Appl. Biosci., 4: 11- 17 (1988)), xoropeiii BkimroueH B mporpammy ALIGN
(Bepcust 2.0), ucnonp3ys Tadnuuy Beca octatkos PAM120, mtpad 3a nnuny rana 12 u mrpad 3a
mn 4. IloMuMo 3TOro, NPOLEHT MAEHTUYHOCTH MEXAY ABYMsS aMHUHOKHCIOTHBIMU
IIOCJIEIOBATENILHOCTSIMU  MOKHO ONpPEAeNsATh, MCIONAb3ys anropuT Hupensmana - Bynma
(Needleman and Wunsch) (J. Mol. Biol. 48: 444- 453 (1970)), KOTOpBIii BKIIFOYEH B IIPOrPaMMy
GAP B mporpammaoMm obecnieuenun GCG (moctymHbiii mo azapecy http://www.gcg.com),
ucnonb3ys audo marpuuy Blossum 62, mubo marpunyy PAM250, Bec (CpenHeB3BeIIEHHOE) Iama
16, 14, 12, 10, 8, 6 wnu 4 u cpeaHeB3BelIeHHOE AIUHBI a1, 2, 3, 4, 5 unu 6.

[ToMrMO 3TOr0, WM B KAaueCTBE aJbTEPHATHUBBI, OEJNKOBBIC IMOCIENOBATEIBHOCTH IO
HACTOSIIIEMY PACKPBITHIO MOKHO JIOTIOJIHUTENIbHO HCIIOJIb30BaTh B KaUECTBE "3amparnnBaeMoin
NIOCJIEIOBATENHOCTU" JIJIsl TIPOBEICHUS MTOUCKA B OOIIENOCTYNHBIX 0a3ax MaHHBIX, HAIPUMEP,
Ul UASHTU(UKALMHE POACTBEHHBIX MMOCIENOBATEIBHOCTEH. Takol MOMCK MOXHO HPOBOIUTS,
ucnionb3ys nporpammy XBLAST (Bepcust 2.0) Altschul ef al. (1990) J. Mol. Biol. 215: 403- 10.
ITonck BLAST OenkoB MOKHO OCYIIECTBJISATH ¢ moMoInbto mporpammbl XBLAST, onenxa=>50,
IUTMHA CJIOBA=3, TMOJIy4asi aMUHOKHCIIOTHBIE TOCJIEAOBATENIbHOCTH, TOMOJIOTHYHBIE MOJIEKYJIaM
aHTUTEIN 10 U300peTeHuro. J{Jisi mpoBeneHus ¢ MPUMEHEHHEM I'3II0B C LIEIbI0 CPABHEHHS MOYKHO
ucnosyp3oBath nporpammy Gapped BLAST, omucannyro Altschul ef al., (1997) Nucleic Acids
Res. 25(17): 3389- 3402. Ilpu wucnonp3zoBanuu mporpamm BLAST u Gapped BLAST
INPUMEHSIOT MapaMeTphl MO YMOJNYAHUIO COOTBETCTBYOIMUX nporpamm (Harnpumep, XBLAST u
NBLAST). Cm. www.ncbi.nlm.nih.gov.

AHTHTENA C KOHCEPBATUBHBIMU MOI[I/Id)I/IKaHI/IHMI/I

B HekoTOpbIX BapuaHTax H300peTeHHs AaHTUTENa IO H300PETeHHI0 COoAepIkar
BapuabenbHyr0 00JacTh TSKENOW Lemnu, BKirovaromy nocienosarenbnocty CDR1, CDR2 u
CDR3, BapuabenpHyr0 00JacCTh JIEFKOHW LEMH, BKJIKOYAINYK mochenosateabHocTd CDRI,
CDR2 u CDR3, mpuuyem omna wimm Oonee m3 >tux CDR mocnemoBatenmpHOCTEH conmepkaT
KOHKPETHbIE aMHUHOKHCIIOTHBIE MOCJIEN0BATENIbHOCTU HA OCHOBE MPEANOUYTUTENbHBIX AHTHUTEI,
MPEICTaBJIIEHHbIX B NaHHOM onucanuu (Hampumep, 25F7, 26H10, 25E3, 8B7, 11F2, 17ES), uu
UX KOHCEepBaTHBHbIE MOAM(HKAIMK, W TPU 3TOM AaHTUTENA COXPAHSIIOT HEOOXOIUMbIE
¢yHKkuMOoHaNMBHBIE cBOKCTBAa aHTUTEN NpornB LAG- 3 mo uzobperennto. U3 ypoBHS TeXHUKH
SCHO, YTO MOXHO OCYINECTBHTH  OIPENEeNeHHYH0  MOAM(PHUKAIMIO  KOHCEPBATUBHOU
MOCJIEIOBATENbHOCTH, KOTOpasi HE 3aTPOHET CBsA3bIBaHUSA ¢ aHTureHoM. Cw., Hampumep,
Brummell et al. (1993) Biochem 32: 1180- 8; de Wildt ef al. (1997) Prot. Eng. 10: 835- 41;
Komissarov et 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 et al. (1998) Int.
Immunol. 10: 341- 6 u Beers ef al. (2000) Clin. Can. Res. 6: 2835- 43. COOTBETCTBEHHO, JaHHOE
PaCKpbITHE BKJIIOYAET BbIAEJIEHHOE MOHOKJIOHAIBHOE AHTUTEJNO, WIN €r0 aHTUTe€HCBA3bIBAIOLUI

yYacTOK, BKJIOuaroiiee(uil) BapualenbHYH0 O0NacTh TSDKENOW  LeMH, COAEpIKaIIyIo
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nocienosarenbHocty CDR1, CDR2 u CDR3, u BapmaOenbHyr0 o00nacTb JETrKOH Iiemy,
conepxkainyto nocieaosatenbHoctd CDR1, CDR2 u CDR3, rre:

(a) CDR3 mocnenoBaTebHOCTh BapuadENbHON 00IaCTH TSKENION LEenu MPeacTaBisieT
co0OM aMHHOKHUCJIOTHYIO TIOCJIEAOBATENIbHOCTb, BBIOPAHHYIO W3 TPYIIbI, COCTOSINEH W3
aMUHOKUCIIOTHBIX TmocnenoBarenpHocteit SEQ ID NO: 13- 14, GGY wu 16- 18 u ux
KOHCEPBAaTHBHBIX MOIU(DUKALIHIA;

(6) CDR3 mnocnenoBaTesbHOCTh BapHaOenbHON 00JaCTH JIETKOW LEenHu HpPEeACTaBIseT
co0Ol aMHHOKHUCJIOTHYIO TOCJIE€AOBATENIbHOCTb, BBIOPAHHYIO W3 TPYIIbI, COCTOSIIEH W3
aMUHOKHUCJIOTHBIX mocnenosarenpHocTelt SEQ ID NO: 31- 36 u ux KOHCepBaTUBHBIX
Monu(uKayi; 1

(B) anTuTeno crnierpduuecku cBs3biBaeT yenoeueckuiit LAG- 3.

IToMHMO 3TOr0 WJIM B Ka4eCTBE AJIBTEPHATUBBI, AHTHTEIO MOXET 00JIalaTh OJHUM HIIH
Oonee crnenyrommx — (QYHKIMOHAJNBHBIX  CBOWCTB, OOMHMCAHHBIX  BBINIE, TAKUX  Kak
BbIcOKOa((pUHHOE CBsi3bIBaHUE ¢ 4ejoBeueckuM LAG-3, csspiBaHue ¢ 00e3bssHbEM LAG-3,
OTCYTCTBHE CBSI3bIBaHUS C MBIIIMHBIM LAG-3, crtocoOHOCTh MHrHOMpOBaTh cBsidbiBaHue LAG-3
¢ wmonekymamu [KIT (MHC) Kinacca I w/unm  cnocoOHOCTH  CTHMYJIHPOBATH
anTurercnenudrueckue T- KI€TOYHbIE peakuy (OTBETHI).

B npeamoutrurensHoM  Bapuante —u3oOpereHmss CDR2  mocnenoBaTenpHOCTB
BapraOenpbHOW  OOJNACTH  TSDKEJIOW  LeMd  MpencTaBisieT  coO0OW  aMUHOKHCIIOTHYIO
NOCJIEIOBATENIbHOCTh, ~ BBIOPAHHYK) W3  TIPYNNbI,  COCTOSIIIEH W3  aMMHOKHCIIOTHBIX
nocienosarenbHocTell SEQ ID NO: 7- 12 u ux xoHcepBatuBHbIX Moau¢pukaumii, a CDR2
NOCJIEIOBATEIbHOCTh  BapuabenbHOW — O0nacTM  JIETKOM — Lemu  NpexacTaBiseT  coOoi
AMHHOKHUCJIOTHYIO  TIOCJIEZIOBATENIbHOCTb,  BBIOPAHHYKO M3  TPYIIbI,  COCTOSINEH U3
aMHHOKHUCJIOTHBIX mocnenoBatenpHocTeit SEQ ID NO: 25- 30 M uxX KOHCEPBATHUBHBIX
mogupukamidi. B gpyrom  mpeamoutwrenbHOM — Bapuante — m3oOperenms — CDRI
NOCJIeIOBATEIbHOCTh  BapuabeapbHONH  00JacTH  TSDKENOM  Lenu  mpeacTaBisieT  coOoi
AMHHOKHUCJIOTHYIO  TOCJIEZIOBATENIbHOCTh,  BBIOPAHHYKO M3  TPYINbL,  COCTOSINEH U3
aMUHOKHUCIOTHbIX mnocnenoBarenpHocTed SEQ ID NO: 1- 6 u HUX KOHCEpBaTUBHBIX
monudpukanmit; a CDRI1 mnocrenoBatenbHOCTh BapuadenbHONH 00JaCTH  JIETKOW — IeTH
NpeACTaBIsieT COOOW aMHUHOKHCIOTHYK TOCIENOBATEIbHOCTh, BBIOPAHHYIO W3 TPYIIIHI,
COCTOSIIIEN U3 aMUHOKHUCTIOTHBIX mocnenoBarenbHocTelt SEQ ID NO: 19- 24,

B pasnmuuHBIX BapuaHTax W300PETEHUST AHTUTENO MOXKET TPENCTaBIsATh COOOM,
HaIpuMep, YeJIOBEUECKOe aHTHUTENO, T'YMAaHU3UPOBAHHOE AHTUTEJIO WIIH XUMEPHOE aHTUTEIO.

IIpennonaraercs, 4TO BBIPAKCHHE “momudukannu KOHCEPBAaTUBHOU
NOCJIEOBATENBHOCTH  (“KOHCEPBATUBHBIE MOIU(UKALIUK ) TIO JAHHOMY OMHUCAHUIO OTHOCHUTCS K
AMHHOKHCJIOTHBIM MOIU(HUKAIMAM, KOTOpPbIE HE3HAYUTEIBHO BIUSIOT WIM HE3HAYUTEIBHO
U3MEHSIOT XapaKTEPUCTHKH CBS3BIBAHHSI AHTUTENA, COAEPIKALEero 3Ty AaMHHOKUCIOTHYIO
NOCJIEIOBATENbHOCTh. Takhe KOHCEPBATHBHbIE MOAWU(UKALUN BKIIOYAOT AMHHOKHCIOTHBIE
3aMeHbl, 100aBIeHus U faenenuu. Moandukauuu MOKHO BBOJIUTH B @HTUTEIIO IO U300PETEHUIO

OOBIYHBIMHA METOAaMH, U3BCCTHBIMU B YPOBHC TCXHUKH, TAKUMH KakK CalT- HaﬂpaBHeHHblﬁ
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myTtarenes u IIL[P- onocpenosanubiil MyTareHe3. KoHcepBaTHBHBIE aMUHOKUCIOTHBIE 3aMEHBI
NPEACTABISIIOT COOOH TakWe 3aMeHbl, NMPH KOTOPBIX AMHHOKHCIOTHBIH OCTATOK 3aMEHSIETCS
AMHHOKUCJIOTHBIM ~ OCTaTKOM, HMEIOINUM  CXOAHyI0  OokoByro  1emnb.  CemelicTBa
AMHHOKHUCJIOTHBIX OCTaTKOB CO CXOAHBIMH (aHAJIOTUYHBIMU) OOKOBBIMH LIETISIMH ONpEEIeHbI B
YPOBHE TEXHUKU. JTH CEMENCTBA BKJIOYAIOT AMHHOKHCIJIOTBI C OCHOBHBIMU OOKOBBIMH LIETISIMU
(Hanmpumep, JHM3WH, AapPrHHUH, THCTUAMH). KUCJIbIMH OOKOBBIMHU LEMsMH (Hampumep,
acraparnHoOBasi KUCJIOTA, TJIyTAMHHOBAs KHCJIOTA), HE3apsHKEHHBIMH MOJSPHBIMH OOKOBBIMH
uernsiMu (Hampumep, TJIMLUH, aclapardH, [JIYTaMUH, CEPHH, TPEOHHH, THUPO3WH, LUCTEHH,
TpuntodaH), HEMOJSPHbBIMH OOKOBBIMH LEMsMH (HANpPUMeEp, aJlAHWH, BAJWH, JICHULWH,
W30JIEULIMH, TPOJIUH, (peHUJIAJaHUH, METHOHHWH), OeTa- pa3sBEeTBJIEHHBIMH OOKOBBIMHU IIETISIMU
(HarmpuMep, TPEOHUH, BAJIMH, MU30JEHLNH) U apOMATUYECKUMH OOKOBBIMH LETsIMUA (Hampumep,
TUPO3UH, (¢eHunanaHuH, Tpunrodan, ructuanH). Takum oOpasom, oauH win Oojee
aMHHOKHUCIIOTHBIX ocTaTkoB B CDR obnacTsx aHTHTENa MO M300PETEHHUI0 MOXKHO 3aMEHHTh Ha
Apyrue aMHHOKUCIIOTHBIE OCTaTKHM W3 TOTO K€ CaMOro CeMelcTBa OOKOBBIX LeneH, a
U3MEHEHHOE AHTHTEJIO MOXKHO TECTUPOBaTb Ha COXpPaHEHHYI (YHKOMo (T.e. (YHKUHH,
NPEACTABJICHHBIE BBILIE) C ITOMOIIBIO (PYHKIIMOHANIBHBIX aHAJIH30B MO JAHHOMY OMHCAHUIO.

AHTHTENA, CBSI3LIBAIOIIHUECS C TEM K€ SIUTONOM, UTO M auTuTrena npotus LAG- 3

B npyrom BapmanTe n300peTeHNE BKIIIOYAET AHTUTENA, KOTOPbIE CBSI3BIBAIOTCS C TEM XKe
snutonoM Ha LAG-3, uto m mo0oe W3 MOHOKJIOHANBHBIX aHtuTen nporus LAG-3 mo
n300peTeHno (T.e., aHTuTeNna, O0JamaroIIue CIIOCOOHOCTBIO KOHKYPHUPOBATh 3a CBS3BIBAHHE C
yenoBeueckuM LAG-3 ¢ 0o0bIM U3 MOHOKJOHAJIBHBIX aHTHTEN N0 Hu300pereHuio). B
NPEANOYTUTENBHBIX ~ BapUAHTAX  H300pEeTEHHs] STAJOHHOE AHTUTENO I WU3YYeHUs
KOHKYPEHTHBIX PEaKUi MOXKET MPEeACTaBISATh COOOH OAHO U3 MOHOKJIOHAJbHBIX aHTUTEN 25F7,
26H10, 25E3, 8B7, 11F2 unu 17ES.

Takre KOHKYpPEHTHBbIE AaHTUTENA MOKHO WIACHTU(PUIHPOBATb HA OCHOBAHMMU HX
crocoOHocTH KoHKypupoBarbk ¢ 25F7, 26H10, 25E3, 8B7, 11F2 w/unu 17ES B craHmapTHBIX
aHanuzax cBsasbiBaHus LAG-3. Hanmpumep, MOKHO HCTIOIB30BaTh CTAHJAPTHBIE METObI aHAINU3A
ELISA, B KOTOpBIX peKOMOWHAHTHBIN desoBedeckrit LAG- 3 6enok IMMOOMIM3YIOT Ha TUIALIKE,
OHO W3 aHTUTEN METAT (PIyOPECUEHTHOW METKOW W OLIEHHUBAIOT CIIOCOOHOCTh HEMEYEHBIX
aHTHUTEJl KOHKYpPHUPOBaTh C HEMEUEHbIM aHTUTENIOM 3a CBsi3biBaHHe. Kpome Toro, uian B kauecTse
ANbTEPHATHBBI, U1 OLEHKH CHOCOOHOCTH AHTHTEN KOHKYPHPOBATH MOXKHO HCIOJIB30BAThH
aHanu3 BIAcore. CmocOOHOCTb TECTUPYEMOTO aHTHTEJIAa HHIMOUPOBATEH CBS3bIBAHKE, HATIPUMED,
25F7, 26H10, 25E3, 8B7, 11F2 wunu 17E5 anturen ¢ yenoBeueckum LAG-3 mokasbIBaeT, 4To
TECTUPYEMOE AHTUTEJIO MOXKET KOHKypuposatb ¢ aHturenom 25F7, 26H10, 25E3, 8B7, 11F2
v/ 17E5 3a csispiBanue ¢ yenopedeckuM LAG- 3 U, clieoBaTEIbHO, CBSI3LIBAETCS C TEM K€
CaMbIM 3TTUTONOM Ha 4dejioBeueckoM LAG- 3, uto u 25F7, 26H10, 25E3, 8B7, 11F2 u/unu 17ES.
B npenmnoutuTensHOM BapuaHTe U300PETEHUSI AaHTHTENO, KOTOPOE CBA3BIBAETCS C TEM XK€ CAMbIM
snuTonoM Ha yenoBedeckoM LAG- 3, uro u 25E3, 25F7, 8B7, 26H10, 11F2 unu 17ES, sBnsercs
4eJI0BEYECKMM MOHOKJIOHAJIbHBIM aHTUTENIOM. Takue 4enoBeueckre MOHOKJIOHAIbHbIE AHTUTENA

MOKHO MIOJIy4aThb U BbIACIIATH KaK OIMMHMCAHO B HpI/IMean.
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Kaxk obcysxnaercst nanee B [Ipumepe 3C, ceszpiBanue 25E3, 25F7 u 8B7 ¢ uenoBeueckum
LAG- 3 xaprupoBano B obmactu "BHewmHe#l nernu (extra loop)" B mepBOM BHEKJIETOYHOM
nomene yenoseueckoro LAG-3. ITocnenoBarenbHOCTb 00aCTH BHEKJIETOUHOH (BHEIIHEH) eTIN
npenctasieda B SEQ ID NO: 79. C nomMolpio NenTUIHOTO CKaHUPOBaHUs cBsA3biBaHue 25E3 ¢
00acThiO BHEIIHEH NETIN KapTUPOBAHO B CIENYIOMEH aMIHOKUCIIOTHOHN MOC/IE0BATEIbHOCTH:
PGHPLAPG (SEQ ID NO: 76), Torna kak cBsi3biBaHue 25F7 ¢ 007acTbi0 BHEILIHEH METIH
KapTHPOBAaHO B CJENyIOIIeld aMUHOKHUCIOTHOW mocienoBatenbHocTu: HPAAPSSW (SEQ ID
NO: 77), a cBsasbiBanue 8B7 c 00nacThi0 BHEUIHEW METIM KAPTHPOBAHO B CIEAYIOLIEH
aMUHOKHUCJIOTHOH mocnenoBaTenbHOCTH: PAAPSSWG (SEQ ID NO: 78). CoOTBETCTBEHHO, B
NPEANOYTUTEIbHOM BapHaHTe HU300peTeHue BKIouYaer aHtuteno npotuB LAG-3, kortopoe
cBs3bIBaeT  smuron  4enmoBeueckoro  LAG- 3, comepxamuii  aMUHOKHCJIOTHYIO
nocienosarenbHocts PGHPLAPG (SEQ ID NO: 76). B apyrom mpeanodTHTEIbHOM BapHaHTE
n3o0pereHne BKIOUaeT aHTUTeNo npoTuB LAG-3, KOTOpoe CBS3BIBAET SIMUTOI YEJIOBEYECKOTIO
LAG- 3, comepskammii aMMHOKHUCIIOTHYIO niocnenosarenbHocts HPAAPSSW (SEQ ID NO: 77)
i PAAPSSWG (SEQ ID NO: 78).

I'enHo- WH)KEHEPHEBIE U MOI[I/Id)I/IHI/IDOBaHHbIe AHTHUTECJIa

IToMrMO 3TOrO, MOJKHO MOJy4aTh AHTUTENO MO W300PETEHUI0, WCIOJb3Yys AHTHUTEINO,
uMerIee OfHy WK Oonee mocienoBarenbHOCTed VH Wi VL MO TaHHOMY OINMCAHHIO, B
Ka4eCcTBE MCXOAHOTO MarepHaja JJIsl CO3JaHUs MOAM(DHUIMPOBAHHOTO AHTHUTENA, MPHYEM 3TO
MOIU(HUIIMPOBAHHOE AHTHUTENO MOXET HMEThb W3MEHEHHbIE CBOHCTBA IO CPABHEHUIO C
UCXOIHBIM AQHTUTEJIOM. AHTHTEJIO MOXXHO KOHCTPYHpPOBaTh (CO37aBaTh, IIOJIy4aTh),
MOIUPUIMPYST OOUH WM OoJiee OCTaTKOB B OAHON WM B 00eHnx BapuabenbHBIX 00jacTsx (T.e.
Vu wunu Vi), Hampumep, B onHoM miu Oonee CDR nomeHoB w/wuiau B omHOW wiau Oosee
KapkacHbIX oOnacted. [IoMMMO 3TOro, MM B KauecTBE AJbTEPHATUBBI, AHTUTEIO MOXKHO
co3maBaTh (KOHCTPYMPOBATh), MOAMMHUUHUPYST OCTATKH B KOHCTAHTHOW(BIX) oOMacTH(six),

Harpumep, ¢ 1eNblo u3MeHeHus 3gdexroproii(bix) GyHkmu(ii) aHTHTEA.
B HeKoTOpBIX BapHaHTax U300pPETeHUs ISl CO3MaHus BapuabesbHbIX 00acTel aHTUTeN

MOKHO wucnonp3oBath “ CDR- mnpuBuBky“. AHTHTENa B3aUMOJEHCTBYIOT C LE€JEBbIMU
AHTUT€HaMH, NPEUMYILIECTBEHHO, 3a CUeT AaMHHOKHCJIOTHBIX OCTAaTKOB, JIOKaJM30BAHHBIX B
mectu runepBapuadenpHbix nqomeHax (CDR) tsokenol u serkoit wemeid. Ilo atoii mpuduHe
AMHHOKHUCIIOTHBIE TocaenoBarenbHocTd B CDR uMHAMBHAyadbHBIX aHTUTEN Ooyiee pa3iudHbI
Mexny coboi, Hexkenu mocnenosatepHOCTH BHe CDR. Tak kak mocnemosatenbHocTH CDR
OTBEYAIOT 32 OOJIBIIMHCTBO B3aMMOJAEHCTBUI aHTUTENO- AHTUIeH, TO MOXXHO 3KCIIPECCUPOBATH
PEKOMOMHAHTHBIE AHTHUTENA, KOTOpPble HMHTHPYIOT CBOWCTBAa CHEHU(PHUECKHX MPUPOIHBIX
aHTUTEN, KOHCTPYHUPYys  OKCIpPECCHpYIOIIMe  BeKTOpbl, KkoTopele  BkimroudaroT CDR
NOCJIEIOBATENIbHOCTH M3 CHEeUU(UIECKOro MPUPOJHOIO AHTUTENA, NMPUBUTHIE K KapKACHBIM
NOCJIEIOBATEIbHOCTSAM W3 APYroro AaHTHTeNa C JAPYrMMU CBOWCTBAMH (CM., Hampumep,

Riechmann et al. (1998) Nature 332: 323- 327; Jones et al. (1986) Nature 321: 522- 525; Queen
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et al. (1989) Proc. Natl. Acad. Sci. U.S.A. 86: 10029- 10033; matenrs: CIIIA No. 5225539;
5530101; 5585089; 5693762 u 6180370.)

COOTBETCTBEHHO, OpPYroll BapuaHT M300pETEeHHs] OTHOCUTCS K  BBLACJICHHOMY
MOHOKJIOHAJIbLHOMY AHTUTENy, WIH €ro AaHTUIeHCBS3bIBAIOLIEMY YYacTKy, COAep KalleMy
BapuabenbHyr0 00JaCcTh TSDKENION Leny, BKIouaromyr nocienosareabHoctu CDR1, CDR2, u
CDR3, umeroiue aMUHOKUCIIOTHYIO MOCIEI0BATEIbHOCTD, BBIOPAHHYIO M3 TPYIIIBI, COCTOSIIIEH
u3 SEQ ID NO: 1- 6, SEQ ID NO: 7- 12, u SEQ ID NO: 13- 14, GGY u 16-18, COOTBETCTBEHHO,
U BapuadesbHYI 00JIaCTh JIETKOH 1erw, BKiouaromy nocienoBarenbnoct CDR1, CDR2, u
CDR3, umMeroiyue aMHHOKUCIOTHYIO MOC/IEA0OBATEIbHOCTD, BRIOPAHHYIO M3 TPYIIIbI, COCTOSIIEH
n3 SEQ ID NO: 19- 24, SEQ ID NO: 25- 30, u SEQ ID NO: 31- 36, cooTBeTcTBEHHO. Takum
obOpa3om, >Tu aHtuTena, comepkamme Vu Vi CDR mocnenoBaTeIbHOCTH MOHOKJIOHAJTBHBIX
anturen 25F7, 26HI10, 25E3, 8B7, 11F2 wunu 17ES, w™oryt coaepxaTb KapKacHbIE
MOCJIEI0BATENBHOCTH, OTJINYHBIE OT 3TUX aHTUTEIL.

Takune kapkacHbIe IMOCIENOBATEIBHOCTH MOXHO TNOJy4aTh W3 OOIEAOCTYMHOH 0a3bl
nauHbix JIHK wmmm w3 onyOJNMKOBaHHBIX CCBUIOUHBIX MAaTEpPHANIOB, KOTOPbIE BKIFOYAKOT
MOCJIENOBAaTEIbHOCTY  TE€HOB  aHTUTeN  3apoaplmeBor  jguHuu.  Hampumep,  JIHK-
NOCJIEIOBATENIbHOCTH 3aPOABbIIIEBON JIMHUU JJIsl TeHOB BapuaOenbHBIX OONacTed TSKEeNoW u
JETKOM Lenu MOXXHO HaWTH B 0a3e MAaHHBIX IOCJIENOBATEIBHOCTH 3apOABIIIEBON JIMHUU
yenoBeka "VBase" (Haxonsmeiicss B MHTepHeTe Ha caiite www.mrc-cpe.cam.ac.uk/vbase), a
takke B Kabat ef al. (1991), cm. Bbiue;, 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- 798; u Cox et al. (1994) "A Directory of Human
Germ- line Vu Segments Reveals a Strong Bias in their Usage" Fur. J. Immunol. 24: 827- 836;
COAEpKAaHUE KaXIOro M3 3TUX MaTepHaJioB OAHO3HAYHO BBOAUTCS B JAHHOE OIHCAHUE B
KauecTBe CChUIKU. B kauectse npyroro mpumepa, JHK- nocienoBaTenbHOCTH 3apOAbIIEBOM
JMHUU UL Y4eJIOBEYECKUX TI'eHOB BapHaleNbHbIX O0JaCTeH TSKENOW M JIETKOW LEenH MOXKHO
HaliTn B 0a3e maHHbIx Genbank. Hampumep, ciemyroiiue MmocieqoBaTeIbHOCTH 3aPObILIEBOM
JUHUU a1 Tspkesaou uernu, HaiineHHele B HCo7 HuMAb wmbimm, umerorcss B Genbank mon
npuIaraeMbIMH peructparmoHabME No.: 1- 69 (NG 0010109, NT 024637 & BC070333), 3- 33
(NG 0010109 & NT 024637) u 3- 7 (NG 0010109 & NT 024637). B xauecTBe IOpyroro
NpUMepa, CIAEAYIOLIHE TMOCAEA0BATEIbHOCTH 3apOMAbIIICBON JIMHUM [JId  TSDKEJIOW LenH,
Haiinenusle B HCo7 HuMAb wmbpmmm, wumetorcs B Genbank mox mnpuiaraembeiMu
peructparmonabiME No.: 1- 69 (NG 0010109, NT 024637 & BC070333), 5- 51 (NG_0010109
& NT 024637), 4- 34 (NG _0010109 & NT 024637), 3- 30.3 (CAJS556644) & 3- 23 (AJ406678).

benkoBple TOCIENOBATENBHOCTH AHTUTENA CPABHHUBAIOT C COOpaHHOHN 0a30il MaHHBIX
OENMKOBBIX  MOCJIENOBATENbHOCTEH, WCHONB3Ys OOUH W3 METONOB IIOMCKAa CXOJCTBA
nocienosarenbHocTel, HaspiBaeMblii Gapped BLAST (Altschul er al. (1997), supra),
O0IeN3BECTHBIN B YPOBHE TEXHUKH.

IIpennouTHTENBHBIMH  KapKACHBIMU  IOCJTENOBATENBHOCTSMU Uil TNPUMEHEHHs B

AHTUTECIIaX IIO I/I306peTeHI/IIO SABJIAKOTCA TMOCJIICAOBATCIbHOCTH, aHAJIOTHUYHBIE IO CTPYKTYpE C
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KapKacCHbIMH  TOCJIEOBATEbHOCTSMY, HCIIONb3YeMbIMH B  BBIOPAHHBIX AHTHTENAX IO
M300pEeTeHHIO, HATIPUMEP, AaHAJIOTUYHBIE KapKacHBIM rocyenosareinbHocTsiMe Vi 3- 20 (SEQ ID
NO: 69), Vu 4- 34 (SEQ ID NO: 61), Vg 3- 33 (SEQ ID NO: 65) munu KapKacHbIM
nocnenoBaTebHOCTIM Vi 1- 24 (SEQ ID NO: 73) n/unu kapKaCHBIM MMOCJIEOBATEIBHOCTAM VK
L18 (SEQ ID NO: 71), Vk L6 (SEQ ID NO: 63) unu Vk A27 (SEQ ID NO: 67), ucnonbs3yeMbiM
B MPEANOYTUTENIbHBIX MOHOKJIOHAJIbHBIX aHTHTENax no nzodperenuto. IlocnenoBarensHocT Vi
CDR1, CDR2 u CDR3 u nocnenosatenpHocTd Vk CDR1, CDR2 1 CDR3 M0HO “npuBUTH K
KapKacHbIM OO0JIACTSIM, MMEIOLIUM TOCIENOBATENbHOCTh, HUACHTHYHYIO MOCIEeIOBATEIbHOCTH,
UMEIOIIEHCs] B TeHe UMMYHOIJIOOYJIMHA 3apONbIMIEBON JIMHUM, U3 KOTOPOTO MPOUCXOIUT 3Ta
KapkacHas rmocienoBarenbHOCTh, WiM CDR mocnenoBaTebHOCTH MOXKHO —“TIPUBUTH K
KapKacHbIM 00JIacTsIM, KOTOPBIE COIEpKaT OOHY WM Oojiee MyTalUil MO CpPAaBHEHHIO C
MOCJIEIOBATENbHOCTIMU 3apOAbIeBON TuHUU. Hanpumep, HaliIeHO, YTO B HEKOTOPBIX CIy4asix
11eJ1ecO00Pa3HO OCYLIECTBISITh MYTAIHMIO OCTATKOB B KapPKACHBIX OOJACTSX, YTOOBI COXPAHUTH
WM TIOBBICUTh aHTHUTE€HCBSI3BIBAIOLIYIO CIIOCOOHOCTh aHTUTENa (CM., HarpuMep, natenTsl CIITA
No. 5530101; 5585089; 5693762 u 6180370).

Hpyro#i tun momudukanuu BapuabedpbHOH 00JacTH TpeAcTaBiIsieT COOOH MyTaLHio
aMHHOKUCJIOTHBIX OcTaTKOB B Vy w/munu VL CDR1, CDR2 w/umu CDR3 ob0nactsix ¢ LEb0
MOBBICUTh OAHO WIN OoOJiee CBS3BIBAIOINNX CBOWCTB (Hampumep, apPUHHOCTH LEIeBOro
aHTuTeNna). MOXKHO OCYIIECTBIIATh CalT- HanpaBieHHbIH nin I1L[P- onmocpenoBaHHbIN MyTareHes
IUIsl BBEIEHUs] MyTauMu(Hii), a BIUSHUE HA CBSI3bIBAHUE WJIM APYroe IesieBoe (PyHKIMOHAIBHOE
CBOWCTBO AaHTUTENA MOXHO ONPENENATh C NOMOIUBK) AaHAJIU30B i1 Vilro Wiu 1 Vivo,
NPEACTABICHHBIX B JAHHOM OMMCAaHUM U BKJIHOUeHHBIX B [Ipumepsl. IIpeamodrurenbHO, BBOAAT
KOHCepBaTHBHbIE MyTauuu (oOcyxnaBiinecs Bblme). MyTauuu MOTYT INpPEACTaBisATb COOOM
AMHMHOKHCJIOTHBIE 3aMEHbI, NOOABJICHUS WIM JeNeLMU, HO, MPEANOYTHTENIbHO, OHU SIBJISIOTCS
3ameHamu. [Tomumo 3toro, kak mpasmio B CDR obnactu nsmenstor He Oojee OJHOTO, ABYX,
TPEX, YEThIPEX UJIM MSATH OCTATKOB.

COOTBETCTBEHHO,  Jpyroil  BapWaHT  M300pPETEHUS  BKJIIOYAET  BbIJEJICHHbBIE
MOHOKJIOHaJIbHBIE aHTUTeNa npoTuB LAG-3, WM WX aHTHUIEeHCBS3BIBAIOLINE YYaCTKH,
comep:kaiiie BapuabenpHyr obOnmacte Tspkenod wemrw, umeromyr: (a) Vu CDRI1  gomen,
CoAep KAl aMUHOKHUCIIOTHYIO TIOCIIEOBATENBHOCTD, BEIOPAHHYIO W3 TPYIIIBI, COCTOSLICH W3
SEQ ID NO: 1- 6, unu aMHUHOKHUCJIOTHYIO TOCJEI0BATENIbHOCTb, UMEIOIIYIO OIHY, NIBE, TPH,
YeThIpe WM MATh AMHUHOKHUCJIOTHBIX 3aMEH, Jeeluid uiu nodasjenuii mo cpasaernto ¢ SEQ ID
NO: 1- 6; (6) Va CDR2 pomeH, coaepkKaliuii aMUHOKUCJIOTHYIO TIOCJIEIOBATEIbHOCTD,
BbIOpaHHYl0 u3 rpynmbl, cocrosmeii w3 SEQ ID NO: 7- 12, uiM aMHHOKHCIOTHYIO
MOCJIEI0BATENBHOCTD, UMEIOLIYIO OJIHY, JB€, TPH, YEThIPE WM MATH aMUHOKHUCJOTHBIX 3aMeEH,
neneunii wiam pobasnenudt mo cpasHeHuro ¢ SEQ ID NO: 7-12; (B) Va CDR3 powmew,
cofiep KAl aMUHOKHUCIIOTHYIO TIOCIIEOBATENbHOCTD, BHIOPAHHYIO M3 TPYIIIBI, COCTOSLIEH M3
SEQ ID NO: 13- 14, GGY u 16- 18, unu aMUHOKHUCJIOTHYIO TMOCJIEI0BATEIbHOCTD, UMEIOIIYIO
OIHY, ZIBE, TPH, YETbIpe WU IATh AMHHOKHCJIOTHBIX 3aMeH, AeJeluid wiu 100aBJIeHUil 1o
cpasHeHno ¢ SEQ ID NO: 13- 14, GGY u 16- 18; (r) VL CDRI1 nomeHn, coxpepskamuit
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AMUHOKHCJIOTHYIO TOCJIeIOBATEIbHOCTD, BBIOpaHHYIO W3 rpynmsl, cocrosimeit u3 SEQ ID NO:
19- 24, unu aMUHOKHCJIOTHYKO MOCAEA0BATEIbHOCTh, UMEIOIIYI0 OJHY, ABE, TPH, YEThIPE WIH
ISITh AMUHOKHUCJIOTHBIX 3aMeH, aelieluil win nodasnenuii mo cpasuenuto ¢ SEQ ID NO: 19- 24;
(m) VL CDR2 nowmeH, comepamuii aMHHOKHUCJIOTHYIO IOCJI€IOBATEIbHOCTb, BBIOPAHHYIO W3
rpynnel, cocrosimeit u3 SEQ ID NO: 25- 30, unm aMHUHOKUCIOTHYIO MOCIEA0BATENbHOCTD,
UMEIOLIYI0 OAHY, JBE, TpPH, YEThIpe WIM ISITh AMHUHOKHUCJIOTHBIX 3aME€H, AeNeLuil WIH
nobasnennii mo cpaBHenuro ¢ SEQ ID NO: 25-30; u (e) VL CDR3 nowmeH, conmepskaimuii
AMUHOKHUCJIOTHYIO TMOCJIeIOBATEIbHOCTh, BbIOpaHHYO M3 rpymmbl, cocrosieit u3 SEQ ID NO:
31- 36, UMM aMUHOKHUCJIOTHYIO TOCJIEAOBATEIbHOCTb, UMEIOIIYK) OAHY, NIBE€, TPU, YEThIPE WU
SITh aMUHOKHCIIOTHBIX 3aMeH, neneruil wiu nodasnenuii no cpasHenno ¢ SEQ ID NO: 31- 36.

I'eHHO- WHXXKEHEepHBbIE (CO3/aHHBIC) AHTHUTENA MO W300PETEHHI0 BKJIOYAIOT TaKUe
aHTHUTENla, B KOTOPBIX CHeNlaHbl MOAU(UKALMK B KAapKACHBIX OCTaTkaXx B Vu wuiu Vi,
HampUMep, C LeNbI YJIYYIIUTh CBOHCTBA aHTUTeNna. Kak mpaBmwio, Takue MoOAu(UKAIUH
KapKacHOH TOCJIENOBATENIbHOCTH JAENAl0T, YTOOBl TOHWU3UTh HMMYHOT€HHOCTb aHTHTENA.
Hanpumep, omuH merton mnpezacraBisier coOoil "oOpaTHyro MyTanuio" OmHOro Wi Oonee
KapKaCHBIX OCTATKOB B COOTBETCTBYIOIIYIO TOCJIEAOBATENLHOCTh 3apObILIeBON JTHHUU. bonee
KOHKPETHO, aHTUTEJIO, KOTOPOE IIOABEPraeTcss COMATHYECKOM MYyTalWH, MOXKET COAEpIKaTh
KapKacHbIE OCTATKH, OTJINYAIOIIUECS OT ITOCIEI0BATEIbHOCTH 3aPOBILIEBOI JINHUH, U3 KOTOPOH
0o0pa3oBaHO aHTUTENO. TakWe OCTATKU MOKHO HISHTHU(HUIMPOBATH, CPABHUBAs KapKAaCHBIC
NOCJIEIOBATENIbHOCTH AHTHTENA C IMOCIEeNOBATEIbHOCTSIMH 3apOJbILIEBON JIMHUH, M3 KOTOPBIX
00pa30BaHO AaHTHUTEJIO.

Hamnpumep, B Tabnuie A mokazadsl 00JaCTH, B KOTOPBIX AMHUHOKHUCIIOTHOE MOJIOKEHHE B
KapkacHOH oOnactu (Mcnojb3yercs: cucrema Hymepauun Kabat) orimdaercs ot 3apombliueBoi
JIMHUHU, W KaKyI0 OOpaTHYK MYTAalHIO B 3aPOABIIIEBYI0 JUHUIO MOXKHO OCYINECTBHTH B 3TOM

IMOJIOKEHUH C IMOMOIIBIO YKAa3aHHBIX 3aMECH:!

Tabauua A - TunuyHble 00paTHBIE MYTALMH
AMUHOKHUCJIOTHOE TOJIO’KEHUE B KapKaCHOU 00J1acTH ObpatHas
Ob6nactb
(Hymepanmst mo Kabat) My TalHs

25E3 Vu 72 G72R
25E3 Vu 95 Y95H
25E3 Vu 97 T97A
25E3 Vu 98 T98R
25F7 Vu 69 L691
25F7 Vu 71 L71V
25F7 Vu 83 R83S
25F7 Vu 97 F97R
8B7 Vu 76 K76N
8B7 Vu 79 A79S
8B7 Vu 83 N83S
8B7 Vu 112 P112Q
11F2 Vg 3 D3A
17ES Vu 3 H3Q
8B7 Vu 59 C59Y
8B7 Vu 59 C598
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Jlpyro#i TUI KapKacHOM MOAM(UKAINN BKIIFOYAET MYTALMIO OJHOTO WM OOJiee OCTaTKOB
B KapkacHOW oOnactu, win naxke B oxHou wmin Oonmee CDR obGnacreit, mns ymanenust T-
KJIETOYHBIX 3IMUTOIOB C LEJNbIO MOHU3UTh NMOTEHUHUAJIbHYI0 MMMYHOT'€HHOCTb aHTUTENA. DTOT
METOJ] TaK:Ke Ha3bIBaeTcs "nenMMyHH3alueil", oH Oosee moapoOHO OMUCaH B OMyOJMKOBAHHOMN
nateHTHOH 3asBke CIIIA No. 20030153043.

IToMumo, miM B KauecTBe ajlbTePHATHBBI, MoaupukaimsM B KapkacHoH miu CDR
o05acTsX, MOXHO CO3/1aBaTh (KOHCTPYHPOBATH) aHTHUTENA 1O U300PETEHUIO, KOTOPbIE BKIIFOUAIOT
momudukanmu B Fc obnactu, Kak mNpaBuwiio, C LEJIbI0O M3MEHUTh ONHO WM Ooee
(PYHKLIMOHAJIbHBIX CBOWCTB AaHTUTENIA, TAKUX KaK CBhIBOPOTOYHBIH MEPUOJ TOJYKU3HH,
¢dukcammo KoMIuieMeHTa, Fc perientopHoe CBSI3bIBAHME W/HMIJIM aHTUT€H3aBHCUMYIO KJIETOYHYIO
LIUTOTOKCUYHOCTb. [IOMHMO 3TOro, aHTUTENO O H300PETEHHI0O MOXKHO MOAU(HUIMPOBATH
XUMHYECKUMH METOAaMHU (HarpuMep, OJHY Wi Oojiee XUMHUYECKUX TPYIMI MOXKHO CBSI3aTh C
AHTHUTEJIOM), WJIA €ro MOXHO MOAU(UIMPOBATH, H3MEHssSI €ro TIIIMKO3WJIMPOBAHUE, YTOOBI
U3MEHHUTb OHO MJIH OoJyiee (PYHKIIMOHAIBHBIX CBOWCTB aHTUTENA. Kakaplli U3 3THX BapUaHTOB
n3o0perenust Oomee monpobHO omucan Hwke. Hymepamuss ocratkoB B Fc  obmactu
cootBercTByeT EU ykazaremo Kabat.

B nmpennoururensHOM BapuaHTe M300pETEHUsI aHTUTEIIO NPEACTABISIET COOOH aHTUTENO
IgG4 uzortuna, copepskamee mytanuio Cepuna B IIponuH B NOJOKEHUH, COOTBETCTBYIOLIEM
nonoxennto 228 (S228P; EU ykaszaTenp) Ha IDAPHUPHOM Y4YacTKe KOHCTAHTHOM oOnacTu
TspKenor nernu. Coodmanoch, YTO 3Ta MyTalMsl BbI3bIBAET OTMEHY I'€TEPOT€HHOCTH MEKLIEITHBIX
Iucynb(UAHBIX MOCTHKOB B INapHUpHOIN oOmactu (Angal ef al. cm. Bwime; monoxeHue 241
cooTBeTCTBYeT cucteMe HyMmeparmu Kabat). Hanpumep, B pasnuuHbIx BapuaHTax n3o0peTeHus
antuteno npotuB LAG- 3 mo nu300peTeHnI0 MOXKET COAepKaTh BapHadebHY0 00J1acTh TSKEION
uern anturena 25F7 (SEQ ID NO: 37) unm 26H10 (SEQ ID NO: 38), cBsizaHHyHO C
KOHCTAHTHBIM JIOMeHOM uenoBedeckoro IgG4, B xkxoropom CepuH B  MOJOXEHMH,
COOTBETCTBYIOLIIEM TMoJiokeHnto 241, omucanHomy Angal ef al., cM. BbIlle, MyTHPOBaJl B
IMponun. Tak, B BaprabenbHbIX 00JMacTsIX Tskenoi uenu anturena 25F7 u 26H10, cBsa3aHHBIX ¢
KOHCTAaHTHOH oOmactero IgG4, sta mytaumsi coorBetctByer myTtammu S228P mo EU index
(ykazatenro).

B onHom BapumanTe m3o0pereHus mapHUpHYIO oOnacte nomeHa CH1 monmudummpyror
TakuM 00pa3oM, YTOOBI HYHCIO HUCTEHHOBBIX OCTATKOB B INAPHUPHOW OOJIACTH MEHSJIOCH,
HANpuMep, YBEIHMUHUBAIOCh WIH YMEHbINAJOCh. JlaHHBIH MeTon monpoOHee OMHCaH B MATEHTE
CIIOA No. 5677425, Yucno UMCTEWHOBBIX OCTATKOB B IMapHUpHOW obmactu momena CHI
U3MEHSIOT, HAMPUMEpP, C LENbI0 CIIOCOOCTBOBATH COOpPKE JIETKOM W TSDKENOW wLemnedl wim
MOBBICUTD WJIM TIOHU3UTh YCTOWYMBOCTD AHTUTENA.

B npyrom BapmanTe M300peTeHHsI OCYIIECTBISIOT MyTauuu B Fc mapHupHON oOmactu
aHTHUTENa, YTOObI TOBBICHTH WJIM TOHH3UTb OWOJIOTHYECKHUH MNEPUOJ TONYXKH3HH AHTUTENA.
bonee koHKpeTHO, OomHY WM 0OJee aMUHOKHCIOTHBIX MYyTallMi BBOAAT B OOJIACTh TPAHHULIBI
pasnena CH2- CH3 nomenos Fc- mapHupHOro ¢pparmesra TakuM o0pa3zoM, 4TOOBI CBSI3bIBAHNE

aHTHUTEJNa CO CTaIIIOKOKKOBBIM OenkoM A (SpA) ocnabisiioch 1Mo CpaBHEHUIO CO CBSI3bIBAHHEM
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HatuBHOrO Fc- mapHupHOro nomena ¢ SpA. Dtor mMeron onucaH Oojiee MOAPOOHO B MATEHTE
CIIIA No. 6165745.

B npyrom BapmanTe H300peTeHHs AHTHTENO MOAM(PHUIMPYIOT IJsI TMOBBILICHUS €ro
OMOIOrNYecKoro mepuoaa MoNyKU3HU. Bo3MOXHBI pasnuuHble noxxonsl. Hampumep, MoxHO
BBECTH OAHY Wiu Oonee HupkenpuBeneHHbIX Myrtaumid: T252L, T254S, T256F, kak ommcaHo B
narente CIIIA No. 6277375. Unu ke, 1Uist MOBBIIEHUST OHOJOTHYECKOTrO MEepUOAa MOy KU3HU
artuteno MoxkHo u3MeHATh B CH1 nimm CL obnactu TakuM oOpazom, 4ToOBI OHO COAEpIKalo
STUTOIN CBSI3bIBAHUSI C PELENTOPOM- “MYCOPIIMKOM", 0OpPa30BaHHBIN C MOMOIIBIO ABYX METEJNb
CH2 nomena Fc obnactu IgG, kak onucano B mateHTax CIIIA No. 5869046 u 6121022,

B npyrux Bapmantax uzoOpereHusi Fc o0nacTe MEHSIOT, 3aMEHsl 1O MEHbLIEH Mepe
OIVUH aMUHOKHCIIOTHBIH OCTaTOK Ha JPYrod aMHHOKHCIIOTHBIH OCTATOK, YTOOBI HM3MEHHTH
s¢dexropryro(pie) ¢ynkumo(u). Hanpumep, onny unm Oosiee aMHHOKHCIIOT, BBIOPAHHBIX U3
AMHHOKHUCIJIOTHBIX OCTaTKOB 234, 235, 236, 237, 297, 318, 320 u 322 MOXXHO 3aMEHUTb APYrUM
AMHHOKHUCJIOTHBIM OCTaTKOM TakuM 00pa3oM, 4YTOOBI aHTUTENO HU3MEHsUI0 apPUHHOCTD K
s¢exkTopHON MONEKyJe - JIMraHay, HO COXPAHSJIO AHTUT€HCBS3BIBAIOINYID CHOCOOHOCTH
UCXOnHOTO aHTuTena. JddexkropHblii nurann, apPUHHOCTH K KOTOPOMY H3MEHSIIOT, MOXKET
npeacTaBisiTh codoit, Hanpumep, Fc penentop win C1 KOMIIOHEHT KOMIUIEMEHTA. DTOT TOIXOA
onmcan 6osee moapodHo B matentax CIIIA No. 5624821 u 5648260.

B npyrom mpumepe. ogHy nim Ooiee aMUHOKHCIIOT, BBIOPAHHBIX U3 aMUHOKHCIIOTHBIX
ocratkoB 329, 331 m 322, MOXHO 3aMEHUTb Ha APYrOM AMHUHOKHCJOTHBIA OCTATOK TaKUM
oOpasom, uToObl aHTHTENO wu3MeHsuI0 Clq CBsA3bIBAHWE W/WMIM CHIDKAJIO WM OTMEHSIO
komruieMeHT3aBucumyro uTotokcudHocTh (K3C, CDC). IlonpoOHee Takoi moaxox OnucaH B
natente CIITA No. 6194551.

B npyrom mnpumepe H3MEHSIOT OAMH WIM OoOjieeé aMHHOKHCIOTHBIX OCTAaTKOB B
AMHMHOKHCJIOTHBIX TOJOXeHHsx 231 u 239, mpu 3TOM MeEHseTcs CIOCOOHOCTh aHTUTENa
(uKcupoBaTh KOMIUIEMEHT. JTOT MeTox OoJjiee MOAPOOHO OmMHMCaH B OMyOJMKOBAaHHOMN
MesxnyHaponHotii 3asske PCT WO 94/29351.

Eme B omHOoM mpumepe Fc oGmactb MOmu(UUMPYIOT ISl TOBBIMIEHUS CIIOCOOHOCTH
aHTHUTEJIa OMOCPEOBaTh AHTUTEJIO3aBUCHMYKO KJIeTOUHYI0 HUTOTOKCHYHOCTh (A3KIL], ADCC)
w/wnn st noseitneHus: apdunnocTy antTutena k Fey penenropy 3a cuer mogudukammu ogHON
win OoJiee aMUHOKHCIIOT B CIEAYIOIINX MONoxkeHusx: 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 unu 439. bonee moapoOHO 3TOT MeTON B omyOIuKOBaHHOW MeskayHaponHoit 3asBke PCT
WO 00/42072. TTomumo 3Toro, Ha yenoBeueckoM IgG1 OblTM KapTHPOBAHBI CAMTHI CBS3bIBAHUS
¢ FcyR1, FcyRII, FcyRIIl u FcRn u omucaHbl BapuaHThI C TOBBIIICHHBIM CBSI3bIBAHHEM (CM.
Shields ef al. (2001) J. Biol. Chem. 276: 6591- 6604). IlokazaHo, 4yTo crierudpuecKue MyTaluu

B noJIokeHusiX 256, 290, 298, 333, 334 u 339 nosbimarot ceasbianue ¢ FcyRIIL ITomumo
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3TOrO, TOKA3aHO, YTO CIEAYIOIIHEe KOMOWHHUPOBAHHBIE MYTAHTBHI IOBBIIAIOT CBSA3BIBAHUE
FcyRIIL: T256A/S298A, S298A/E333A, S298A/K224A n S298A/E333A/K334A.

Eme B ogHOM BapmaHTe M300peTeHUs MOAMMDUIMPYIOT TJIUKO3WJIMPOBAHHE AHTUTENA.
Hanpumep, MOXXHO mony4arh “HETIMKO3UIMPOBAHHOE (ArIMKO3UIMPOBAHHOE) aHTUTENO (T.€.
TTIMKO3WIINPOBAHUE aHTUTENA OTCYTCTBYET). [ JIMKO3UIMPOBaHUE MOXKHO H3MEHATh, HAINPUMED,
4yTOOBI MOBBICUTH AQ(UHHOCTh AHTUTENA K aHTUIeHy. Takue yrieBogHble MOIU(PUKAILIMA MOXHO
OCYLIECTBJISATh, HANpPUMEp, HW3MEHsAs OAMH WM Ooyee CalTOB TIJIMKO3WIMPOBAHUS B
AMHHOKHUCJIOTHOM TOCJIEIOBATeIbHOCTH. Hanpumep, MOXHO TpPOBECTH OAHY Wiu Ooee
AMHHOKHUCJIOTHBIX 3aME€H, B pe3yJbTaTe Yero JJIMMHUHUPYETCS OIMH WiIH Ooliee CailToB
TJTUKO3WIIMPOBAHMSI B KAPKACHOM y4YacTKe BapuabenbHOH OONACTH, TeM CaMbIM HMCKIIFOYAETCs
IIIMKO3WIIMPOBaHUE MO  3ToMy  caiity. Takoe — “armuko3mwnupoBaHue”  (OTCYTCTBHE
TJIUKO3WIIMPOBAHMSI) MOXET IMOBBICUTH a((PHUHHOCTH aHTHUTENa K aHTHreHy. Cm., Hampumep,
nateHTbl CIITA No. 5714350 u 6350861,

I[ToMuMO 53TOro, WM B Ka4yeCTBE aJbTEPHATHUBBI, MOXHO TIOJyYaTb AaHTUTENO C
U3MEHEHHbIM THUIIOM TJIMKO3WJIMPOBAHUS, TAaKO€ KaK THIO(PYKO3WIMPOBAHHOE aHTHUTEIIO,
UMEoIIee MOHMKEHHOE YUCIIO (PYKO3MIIBHBIX OCTATKOB, MJIM AHTHTENO, UMEIOLIee YIIyUIIeHHbIE
crpykrypbl GlcNac ¢ 6rccekTopHO# mockocThro. [TokazaHo, YTO Takue H3MEHEHHBIE MTATTEPHbI
rmuko3unupoBanust  nosbimaroT  ADCC  cnocoOGHocTe  aHTHTen.  Takme — yrieBomHbIe
MOIU(HUKALIMNA MOXKHO OCYIIECTBIISITh, HATIPUMED, SKCIPECCUPYST AaHTUTENIO B KJIETKE- XO35UHE C
U3MEHEHHbIM MEXaHM3M [DJIMKO3WJIUpOBaHMsA. Kierknm ¢ HM3MEHEHHbIM MEXaHW3MOM
TJIMKO3WIIMPOBAHMSI ONMCAHBl B YPOBHE TEXHUKH U MOTYT HCIOJb30BATHCS B Ka4ECTBE KIIETOK-
XO03s51eB ANl OKCIPECCHMU B HHUX PEKOMOMHAHTHBIX AHTUTEN IO H300PETEeHHIO C IENIbI0
NPOAYLHPOBAaTh TaKUM OOPa3OM AHTUTENO C W3MEHEHHBIM MaTTEPHOM TIJIMKO3WJIMPOBAHUSL.
Hanpuwmep, B muHusx kietok Ms704, Ms705 u Ms709 orcyTcTByeT reH (GyKo3unTpaHchepasbl,
FUT8 (a (1,6)- dpykosuntpaHcdepasbl), TAK CpeAr YIJIEBOAOB aHTHTEN, SKCIPECCUPOBAHHBIX B
KJIeTOUHbIX JuHUAX Ms704, Ms705 u Ms709, orcyrctByeT ykoza. Knerounsie muaun Ms704,
Ms705 u Ms709 FUTS8”" monmyuaroT HaueneHHbIM pacmanoMm (paspyureHuem) rema FUTS B
kierkax CHO/DG44, ucnons3yst nBa 3amemaromux BekTopa (OmyOnaukoBaHHAs NaTEHTHAs
3asBka CIIHA No. 20040110704 u Yamane- Ohnuki ef al. (2004) Biotechnol Bioeng 87: 614-
22). Hpyroii mpumep, B EBponeiickom matenre EP 1176195 onuceiBaeTcsi JHHUS KIETOK C
HapymeHHoi ¢yukmueir rena FUT8, kotopsiii komupyer Qykosmnrpanchepasy, MmosTomy
HaOro1aeTcsi runo(pyKO3WINPOBAHUE aHTUTEN, SKCIIPECCUPOBAHHBIX B TAKOW JIMHUU KJIETOK 32
CUET YMEHBIIEHHUS WJIN UCKIOUeHus pepmenrta ¢ o- 1,6 cBaspro. B EBponetickom matenre EP
1176195 Taxke OMHUCHIBAIOTCS JIMHUM KJIETOK, OOJNIAJarolnX TIOHMXKEHHOW (hepMEeHTHOH
AKTUBHOCTBIO B PEAKLUU MPUCOETUHEHUsT (PYKO3bI K N- MIFOKO3aMHUHY, KOTOPBIA CBSI3BIBAETCSI C
Fc oOnactero aHTMTENa, WM HE OONAMAIOLINX AKTHBHOCTBIO, HANpPUMEP, JIMHHS KIJIETOK
muenombl YB2/0 (ATCC CRL 1662). B onybnukoBaHHON MekayHapOIHONW MaTEHTHON 3asiBKE
PCT WO 03/035835 omuceiBaercst Bapuant CHO xnerounoit nunum, kietkn Lecl3, ¢
NOHMKEHHOM CIOCOOHOCTBIO MpHUCOenuHATh Pyko3y K Asn(297)- cBS3aHHBIM YIJIEBOZAM, YTO

TAKXKE€ TPUBOAUT K FHHO(bYKOSHHHpOBaHHIO AHTUTECJI, SKCIPECCCUPOBAHHBIX B 5TOM KJIETKE-
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xo3smHe (cM. Tarcke Shields er al (2002) J. Biol. Chem. 277: 26733- 26740). Auturena c
MOIU(PHUIMPOBAHHBIM MPOQUIEM TIIMKO3UIMPOBAHUS TaKXKe MOXHO IIONy4aThb B KYPHHBIX
SIax, Kak OMUCAaHO B oOmyOnukoBaHHOW MexayHaponHoit mateHtHOl 3asiske PCT WO
06/089231. Unu >xe, aHTUTENa ¢ MOAUGULUPOBAHHBIM NMPOGUIEM TITMKO3UIUPOBAHUS MOXKHO
NOJIy4aTh B PACTHTEJBHBIX KJIETKaX, TAaKuX Kak Lemna. MeTonbl NOJIy4YeHUS AHTHUTEN B
pPacTUTENbHON CUCTEME PacKpbIBAOTCs B maTeHTHOI 3asBke CIIIA, cooTBeTCTBYIOIIEH 3asBKE C
perucTpalMOHHbBIM HOMEpPOM B maTeHTHOM peectpe Alston & Bird LLP No. 040989/314911,
nonanHoit 11 aBrycra 2006 rona. B onyGnukoBaHHONH MexayHapoaHOH naTeHTHO#H 3asiBke PCT
WO 99/54342 onuChIBAIOTCS JIUHUM KJIETOK, CO3JaHHble TaKuM O0pa3oM, dYTOObI
SKCIIPECCUPOBATh T[IIMKOMPOTEHH- MOAUDHUIMPYIOIIHE TIHKO3WITpaHchepassl (Hampumep,
B(1,4)- N- anerunrmoko3amuamwiTpanchepasy III (GnTII)), Tak 4YTO y STUX AaHTUTE,
SKCIIPECCUPOBAHHBIX B TE€HHO-  WHXKEHEPHBIX  JIMHUSX  KJIETOK,  HaOJIOJaroTCs
ycoBepuieHcTBOBaHHbIe (GlcNac CTpykTypbl ¢ OHCCEKTOPHOH IUIOCKOCTBIO, YTO BBI3BIBAET
nosbimeHHyI0 ADCC aktuBHOCTh aHtHTen (cM. Takke Umana ef al. (1999) Nat. Biotech. 17:
176- 180). Wnu sxe, $pyKo3HBIE OCTATKHM AHTUTENA MOXKHO OTLICIUISITh, MCIONB3YSl (PepMeHT
IIIFOKO3Ua3y, Hampumep, ¢pykosumasa o- L- dykosupaza ymanser (yKo3UIbHBIE OCTATKH M3
anruren (Tarentino et al. (1975) Biochem. 14: 5516- 23).

Jpyroii MomuduKaued aHTUTEN 10 JAHHOMY ONMHCAHMIO, PACCMAaTPUBAEMON B JAHHOM
PACKpBITUH, SIBISIETCS MErWJIHpOBaHUE. AHTUTENIO MOXHO NETHIMPOBATh, HAMPHUMEp, AJIS
NOBBIEHNsT OMOJIOTHYECKOro (HampuMep, CBhIBOPOTOYHOrO) TMEpHona MONyKu3HU. s
NEeTMIMPOBAHUS AHTUTENO, WM ero (PparMeHT, KaK MPaBUIIO, PearupyeT ¢ MOJU3 THIMHTJIMKOJIEM
(II2I, PEG), TakuM Kak peakIHOHHOCIIOCOOHOE CJOKHOY(DHUPHOE WU aJbIETHIHOE
npousBonHoe [I9I°, B ycnoBusix, B KOTOpbIX ofHa wuiu Oonee rpynn 13D mpucoenunsercs k
aHTUTENy WiIM K (parMeHTy aHTuTena. [IpennodTuTenbHO, MErHJIMPOBAHHE OCYINECTBISIOT
peakiyel aruIMpOBaHUS WM AJKHJIMPOBAHMS pPeaKLHOHHOCTIOCOOHON Mosnekyioi [I3I0 (wmm
AHAJIOTUYHBIM PEAaKIIMOHHOCTIOCOOHBIM BOOPACTBOPUMBIM ToJuMepoM). [Ipennonaraercs, 4to
TePMHUH "TIOJMATHIIEHTJIMKONB" MO JAHHOMY OIMCAHWIO OXBaThiBaeT JtoOyr u3 ¢opm 10T
KOTOPYIO HCIIOJIb3VIOT ISl JI€pHBATH3ALUM Jpyrux Oenkos, Takyro kak MoHo (Cl- C10)
alKOKCH- WU apUJIOKCH- TMOJMATWICHIVIMKOAb WM MOJUATWICHINIUKOIb- Maneumua. B
HEKOTOPBIX BapUaHTaX n300peTeHust neruupyemMoe NpeCTaBIIseT cobotit
HETJIMKO3UJIMPOBAHHOE (ATNIMKO3WIMPOBAHHOE) AHTHUTENO. METONbl NEerHINPOBAaHUS OENKOB
U3BECTHBl B YPOBHE TEXHHKH M MOIYT MPUMEHATbCS MU TETWJINPOBAHUS AHTHTEN TIO
u3odperennto Cm., Hanpumep, EBponeiickue matenter EP 0 154 316 u EP 0 401 384.

dusnyeckue CBONCTBA AHTUTEI

AHTHTENa TIO JAaHHOMY HW300pPETEHHI0 MOJKHO XapakTepu30BaTh  Pa3JIUIHBIMH
¢du3nyeckuMu CBOMCTBAMH, YTOOBI UX AETEKTUPOBATh W/MiH IU((EepeHInpOBaTh Pa3THUHBIE
KJIaCChl aHTHTEIL.

AHTHTENA 1O HACTOSINEMY HM300pETEeHMIO MOTYT COAep»aTh OAWH WM Ooiee cailToB
TIIMKO3WINPOBAHUS B KaXKI0H BapraOenbHON 00JIACTH JIETKON M TSDKeJION nenu. Takue caiThbl

TIIMKO3WINPOBAHUS MOT'YT BbI3bIBATh IMOBBIIICHHYO UMMYHOI'CHHOCTb aHTUTECJIA UJINU U3MCHCHUEC
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pK anTHTENa BcnencTBUE M3MEHEHUs CBs3bIBaHMA ¢ aHTHreHoM (Marshall ef 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). H3BecTHO, dYTO
TTIMKO3WIINPOBAaHUE TMPOUCXOAUT B MOTHUBAX, coiepxauux nocienosarenbHocts N-X-S/T. B
HEKOTOPBIX CIIy4asx MPeNrnoYTUTEIbHO UMeTh aHTUTes0 npotuB LAG- 3, koTopoe He sBisieTCs
IJIMKO3WIMPOBAHHBIM B BapHaOenpHON oO0jacTu. DTOro MOXHO JOCTHYb OTOOPOM aHTHUTEN,
KOTOpbIE HE COAEp’KAaT MOTHBA TJIMKO3WIMPOBAHHsS B BapuaOeNbHOH 00jacTH, WM MyTauuen
OCTaTKOB B O0JIACTH MIMKO3UIHPOBAHUSI.

B npeanouruTenbHOM BapuaHTe M300PETEHHs AHTUTENA MO HACTOSIIIEMY PACKPBITHIO HE
cozepKaT CaliTOB M30MEPUH acraparrHa. JleamunupoBaHue acmapardiHa MOXKET MPOHUCXOAHTH
no nocnenosareabHOCTIM N-G wnu D-G, npuBozast kK 00pa3oBaHUIO0 OCTaTKAa W30aCclapariHOBOMH
KHCJIOTBI, KOTOPasi BBI3bIBAET U3THO (METIIIO0) MOJUIENTHIHON LENH U CHIDKAET €€ YCTOMYNBOCTh
(3¢ dexT n30acmaparuHOBOI KUCIIOTHI).

Kaxnoe aHTHTENO MMeeT YHUKAIBHYIO H303JIEKTPUIEcKyro TouKy (pl), koTopas oObrdHO
Haxoautcs B uHTepBaie pH mexny 6 u 9.5. pl nna anturena IgG1, xak mpasuiio, nonajgaer B
untepsan pH 7-9.5, a pl nna anrtutena IgG4 , kak npasuno, nomnanaer B uHTepsan pH 6-8.
CyimecTByeT runoresa, 4To aHTUTeNa ¢ pl BHe MHTepBaja HOpMalbHBIX 3HaueHui pH moryT 1o
HEKOTOPOH CTENeHU NpeTepneBaTh PacKpydMBaHHE M HEYCTOHYMBOCTb B YCIOBHSAX il ViVo.
Taxum oOpas3oMm, NMpeanoyYTUTEIbHO UMeTh aHTHTeNno npotuB LAG- 3, 3nauenue pl xotoporo
NOMalaeT B MHTEPBAJl HOPMalbHBIX 3HaueHuil pH. Ortoro moxsO moctuup auO0 0TOOpPOM
aHTuten co 3HaueHMeM pl B uHTepBase HOpManbHBIX 3HaueHuit pH, nubo wmytaumei
3apsKEHHBIX TIOBEPXHOCTHBIX OCTATKOB.

Kaxxmoe aHTUTENO UMeeT XapaKTepUCTUIECKYIO TeMIIepaTypy IUIaBJIeHHs, pudeM Oosee
BBICOKAsl TEMIIEpaTypa IUIABJICHUS YKa3blBAeT HA IOBBIIIEHHYI OOLIYI0 CTaOWIBHOCTD
(ycroituuBocts) in vivo (Krishnamurthy R and Manning MC (2002) Curr Pharm Biotechnol 3:
361- 71). Kak mnpaBwio, TMPEANOYTUTENHHO, dYTOOBl Ty (TeMmepaTypa Ha4aJlbHOTO
packpyumBaHusi) Obiia Bblie 60°C, mnpeanouturensHo, Bbime 65°C, eme Oonee
npennoututenbHo, Bbime 70°C. Touky maBieHUs aHTUTENa MOXKHO OIpeneNsiTb METOIOM
mddeperumanproll ckanupyromei kanopumerpun (Chen ef al (2003) Pharm Res 20: 1952- 60;
Ghirlando ef al (1999) Immunol Lett 68: 47- 52) unn MeTonoM KpyroBoro nuxpousma (Murray ef
al. (2002) J. Chromatogr Sci 40: 343- 9).

B npeamoutuTensHOM BapHaHTE H300pETEHMS BBIOMPAIOT AHTUTENA, KOTOPbIE HE
pacmamatorcsi ObicTpo. Pacmanm aHTUTENna MOXKHO KOJIMYECTBEHHO ONPEAENsiTh METOAAMH
kamuisipHoro asektpodopesa (CE) u MALDI-MS (Alexander AJ and Hughes DE (1995) Anal
Chem 67: 3626- 32).

B npyrom mnpennmouTHTENHHOM BapHaHTE W300pETEHUs] BLIOMPAIOT AHTUTENA C
MUHMMAJbHBIM ~ arperaliioHHbIM  3()(EKTOM, KOTOpBI MOMKET TPUBECTH K  3aIMYyCKY
HEXKEJIaTeJIbHOTO ~ MMMYHHOIO  OTB€Ta  W/WIM  HM3MEHEHHbIM  WIM  HEeXeJaTeJIbHBIM

dapmMakoKkuHETHUYECKHM CcBoMcTBaM. Kak mnpaBuio, NpUEMIIEMBIMH SIBIAIOTCS aHTHTENA C
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arperauueii 25% wunmu MeHee, peanovYTuTeabHo, 20% umu MeHee, etne Ooee MPennoYTUTEIBHO,
15% wnmm wmenee, eme Oonee mnpexnmourutenbHo, 10% wnm MeHee u, eme Oosee
MPEaNnoUTUTENbHO, 5% WM MeHee. Arperanui0 KOJWYECTBEHHO ONPENENSIIOT HECKOJIbKUMHU
METOZaMH, BKJIFOUasi KOJIOHOYHYIO BbICOKO3(pdekTuBHy0 renb- xpomartorpaduro (SEC),
BBICOKO3(h (HeKTUBHYIO XKUAKOCTHYIO xpomarorpaduro (BOXKX, HPLC) u paccessHue cBeta.

MeToabl MHKUHUPUHTA AHTUTET

Kak oOcyxnaercss Bbime, anturena npotuB LAG- 3, wumeromme Vi u VLo
NIOCJIEIOBATEIbHOCTA IO JAHHOMY OINHUCAHHIO, MOXHO HMCIIOJBb30BAaTh U CO3JAHHsI HOBBIX
antuten npotuB LAG- 3 Monudukaimei nocjaenoBaTebHOCTeH Vi W/HIH VL WIH CBSI3aHHBIX C
HUMH KOHCTaHTHbIX oOnacteil. Tak, B Apyrom acmekre W300peTeHus CTPYKTYpPHbIE MPU3HAKU
antutena npotuB LAG-3 no uzobperenuto, Hanpumep, 25F7, 26H10, 25E3, 8B7, 11F2 wunwm
17ES, ucnonp3yrOT AJsl CO3/JaHUs POACTBEHHBIX IO CTPyKType aHTtuten npotuB LAG-3,
KOTOpBIE COXPAHAIT IO MEHbIIEH Mepe ONHO (PYHKLHMOHAJIBHOE CBOWCTBO AHTHUTEN II0
U300pETeHHI0, TaKOoe Kak CBs3biBaHUE ¢ denoBeueckum LAG-3. Hampumep, omHy wiu Oonee
obsnacreti CDR antuten 25F7, 26H10, 25E3, 8B7, 11F2 umu 17ES, uian ux MyTaHTBI, MOKHO
o0penuHsITh MeTonamu pekomOuHanTHOW JIHK ¢ M3BeCTHBIMU KapKacCHBIMU OOJIACTSIMU W/WJTU
apyrumu CDR ¢ 11enbto co31aHus TOMOMHUTENBHBIX, TTOTYYEHHBIX METOAAMH PEKOMOMHAHTHON
JHK anTturen mpormB LAG-3 mo wusoOpereHmto, oOCyXIaBLIMXCS Bblme. Jlpyrue THIIBI
MOAU(UKALMKA BKIKOYAIOT TUMBl MOAM(HUKAINMN, OINUCAHHbIE B NPEABIAYINEM pasnele.
HcxomHbIM  MaTepuanoM [JIsl  METOJAa HWH)XHMHUPHUHIA sABISIETCSl OfHA wWid  Oojee
nocyiefoBaTebHOCTEN VH W/unn VL Mo JaHHOMY OMHUCaHWI0, wid ux oawH win Oomee CDR
noMeHOB. [l co3maHus TeHHO- MHXXEHEPHOTO aHTHUTENa HeT HEOOXOOUMOCTH AEHCTBUTEIBHO
noiy4yath (T.e. 3KCIPEeCCHpOBaTh B BHIE Oe€llka) aHTUTENI0, HMMeEllee OAHy WiId Oosee
nocjenoBarenbHocTell Vu w/min VL 10 JaHHOMY ONMMCaHWI0 wiu ee onuH wim Oonee CDR
nomeHoB. Cxopee nHpopMmanus, cogepKaasics B MOCIEA0BATEIbHOCTH(SIX ), UCIIONB3YETCS KaK
UCXOIMHBIA MaTepuan Uil CO3JaHUs MOCIeNOBaTeNIbHOCTH(eH) "BTOpPOro MOKOJeHHs ",
00pa30oBaHHOMN(BIX) u3 OPUTHHAJIbHOM(BIX ) MOCJIEA0BATEIbHOCTH( eH), a  3areMm
MOCJIEIOBATEIPHOCTH(H) "BTOPOrO MOKOJIEHHUS" MOJIyYar0T U SKCIPECCUPYIOT B BUE OeNka.

COOTBETCTBEHHO, APYroil BAPHAHT M300PETEHUS BKJIFOYAET CIIOCO0 MOTyueHUs] aHTUTENA
npotuB LAG-3, conep:xamuii:

(a) mpenocraBienue: (i) MOCIENOBATEIBHOCTH BapHabeIbHOW O0JACTU TSKEIOW Lemnu
aHTHTeNa, copepikamiei mocnenoareabHOCTh CDRI, BBIOpaHHYIO M3 Tpymmbl, COCTOSIIEH H3
SEQ ID NO: 1- 6, mocnenosarensrocts CDR2, BeiOpanHyto u3 rpymbl, cocrosimeii u3 SEQ ID
NO: 7- 12, w/unmu nocnenosatensHocTe CDR3, BeIOpanHyo u3 rpymnmel, cocrosimeii u3 SEQ ID
NO: 13- 14, GGY wu 16- 18; w/unu (il) MOCIEAOBATEIPHOCTH BapHaOeIbHONH OOJNACTH JIETKOM
LIeTH aHTUTeNa, coaepkamieil nociaenosarenbHoct CDR1, BEIOpaHHYIO M3 IPYMIIBI, COCTOSIIEH
u3 SEQ ID NO: 19- 24, nocnenosarensHoct CDR2, BIOpaHHYIO W3 TPYNIbI, COCTOSALIEH M3
SEQ ID NO: 25- 30, w/unu nocnenosarenbHocTs CDR3, BbIOpaHHYIO U3 IPYIIBL, COCTOSALIEH 13
SEQ ID NO: 31- 36;
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(6) wu3MeHeHHWE TIO MeEHbILIEH Mepe OOHOTO AaMHHOKHCIOTHOTO OCTaTka B
NOCJIEIOBATEIbHOCTH  BapuabenpHOW  OOJAacTH  TSDKENOM — Lemu  aHThTeNna  W/Wim
IIOCJIEIOBATENbHOCTH BapuabenbHOW 00NacTH JIErKOH Lenu Al CO3JaHMs 10 MEHbLIeH Mmepe
OIHOU U3MEHEHHOM MOCJIeI0BATEIbHOCTH aHTUTENA, U

(B) 5KCIIpeccHpOBaHUE H3MEHEHHOH MOCIEA0BATENbHOCTH aHTUTEIA B BUIE OeJka.

JUis osydeHuss U SKCIPECCUN aHTUTENA ¢ M3MEHEHHOH MOC/IeA0BaTENbHOCTBIO MOKHO
NPUMEHSTh CTAHAAPTHBIE METOABI MOJIEKYJISIPHON OMOJIOTHH.

[IpennoyTHTENBHO, AHTHTEJO, KOUPOBAHHOE WU3MEHEHHOM(bIMH)
NOCJIEIOBATEIbHOCTBIO(SIMH) T€Ha AaHTHTENa, TNPEACTaBIsieT CoOOH aHTHUTENO, KOTOpOe
COXpaHsieT OJTHO, HEKOTOPBIE MU BCe (PYHKLIMOHAJbHBIE CBOMCTBA aHTUTEN NMPOoTUB LAG- 3 1o
JAHHOMY OITHUCAHUIO, IPUYEM 3TH (PYHKLMOHAIBHBIE CBOMCTBA BKIIFOYAIOT, HO 0€3 OrpaHUYeHUs:

(1) BeICOKOA(GUHHOE CBsI3bIBaHUE C YenoBeuecknM LAG-3;

(i1) cBs3piBanue ¢ LAG-3 00e3bsiH;

(1i1) oTcyTcTBUE CBA3BIBAHUS ¢ MBIIIMHBIM LAG-3;

(iv) ciocobnocTh uHrHOMpoBaTh cesi3biBaHue LAG-3 ¢ monexynamu MHC xnacca II; u

(V) crtocoOHOCTh CTHMYJIMPOBATh HIMMYHHBIH OTBET (HapuMep, aHTUT€HCIeN(pUIeCKUN
T- KJIETOUHBII OTBET).

@DyHKIIMOHAJIbHbIE CBOHCTBA M3MEHEHHBIX AHTUTEJ MOJKHO OLEHHBATH CTaHIAPTHBIMU
METOlaMU AaHaJN3a, W3BECTHBIMH B YPOBHE TEXHUKU W/WIM MPEICTABJIECHHBIMH B JAHHOM
OIMCAaHWH, TAKIMH, KaK METOJIbI, IpUBeAeHHbIE B [Ipumepax.

B HekoTOpBIX BapHaHTaxX METOAOB WH)XXMHUPHUHIA AHTHUTEN 10 H300PETEHHI0 MOXKHO
BBOJIUTh MYTallU{, CIIy4ailHO WJIM CEJIEKTUBHO, B IIOCIENOBATEIbHOCTh, KOAMPYIOLIYIO LIEJIOe
AHTUTEJIO WIM Y4aCTOK aHTHUTENA, a MoJyuyeHHble MOAU(pUIIMpOBaHHbIe aHTUTENa poTtuB LAG-
3 MOXHO TOABEPTHYTh CKPHUHUHIY Ha CBS3BIBAIOLIYIO AKTUBHOCTb W/WIM ApYrue
(yHKIIMOHAIBbHBIE CBOWCTBA MO JAHHOMY OIUCAHUI0. MyTallMOHHBIE METOBI ONMCAHBI B YPOBHE
TeXHUKH (CM., Harnpumep, onyOaukoBaHHbie MesknyHaponubie 3asiBku PCT WO 02/092780 u
WO 03/074679).

HyxkneoTuaHble MOJIEKYJIBL, KOMUPVIOIINE aHTHUTEIA I10 I/1306DeTeHI/IIO

Jlpyroit acmekt u300peTeHHss OTHOCUTCS K HYKJIEOTHAHBIM MOJIEKyJiaM, KOTOpbIe
KOJUPYIOT aHTUTeNa MO u300peTeHnro. HykJIeHHOBbIE KUCIOThI MOTYT HAXOOHUTHCS B LEJBIX
KJI€TKaX, KJIETOYHOM JIM3aTe WM B YACTHMYHO OYHMIIEHHOM WM MPAKTHYECKH YUCTOM BHIE.
HyxnenHosasi kucnora siBisercss "BblAeNeHHON" WM "NpUBENEHHON B IMPaKTHYECKH YUCTOE
COCTOsIHME", €CJIU OHA OYHILNEHa OT JPYTHMX KJIETOYHBIX KOMIIOHEHTOB WJIM APYTHX MpUMECei,
HanpuMep, APYTHX KIJIETOYHBIX HYKJICMHOBBIX KHCJOT WJIM OEJIKOB, CTAHAAPTHBIMH METONAMH,
BKJIIOUasi 00paboTKy B LIeOYHOH 3nekTpodoperndeckoii cucreme ¢ SDS, nuenrpudyruposanue
B pacrBopax CsCl, konoHOouHYyI0 Xpomarorpaduro, 3JeKkTpodope3 B arapo3HOM rejie U Ipyrue
MeTonbl, o0Imen3BecTHIe B ypoBHE TexHUKU. CMm. Ausubel, et al., ed. (1987) Current Protocols
in Molecular Biology, Greene Publishing and Wiley Interscience, New York. Hykneunosas

KUCJIOTa IO M300peTeHnto Moxker npencrasisite cobolt JIHK, PHK u moxker comepikath win He
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COJZIepKaTh MHTPOHHBIE MOCIEAOBATEIbHOCTH WIM HE cofep:kaTb UX. B mpenmoututenbHOM
BapuaHTe N300peTeHUs] HyKJIENHOBAs KUCIoTa npencrasiser codoit JTHK.

HyknenHoBblE KHCIOTHI MO H300PETEHHIO MOXKHO TIONy4aTh OOBIYHBIMH METOJAMH
MOJIEKYJISIpHOW Ouonoruu. B ciyuae aHTHTEN, 3KCHpecCHpyeMbIX THOpUIOMaMu (Hampumep,
ruOpUIOMamMy, IIOJyYEHHBIMH OT TPAHCTE€HHBIX MBbIIIEH, HECYIIUX TIeHbl YeJIOBEYECKHX
UMMYHOTJIOOYJIMHOB, noapoOHee onmucanHble Hike), kK[IHK, xogupyromue Jerkyro u TSKemyro
ey aHTUTeNa, MPOAYLUPYEMOro TrHOPUAOMOM, MOKHO mony4daTh ctaHmaptHou [IIP-
amrundukanuei win kinonuposanuem kJIHK. B ciydae anTuTen, nonydaembix u3 OuOIMOTEKH
T€HOB HMMMYHOTJIOOYJMHOB (Hampumep, ¢ TNPUMEHEHHEM MeTONOB (aroBoro mucruies),
HYKJICHMHOBYIO KHCJIOTY, KOAHMPYIOUIVIO TaKHE AaHTUTENA, MOXKHO BBIACISATh U3 OMOIHOTEKH
T'€HOB.

[IpennoyTHTe BHBIE HYKJIEOTUIHbIE MOJIEKYJIBI 110 W300PETEHUIO MPENCTABISIOT COOOM
TaKl€ HYKJIEOTHJIHbIE MOJIEKYJbl, KOTOpble KOAUPYIOT VH u VL MOCIenoBaTelbHOCTU
MOHOKJIOHaNbHBIX aHTuTeNn 25E3, 25F7, 8B7, 26H10, 11F2 u 17ES. Ilocnenosarensuoctu JIHK,
kopupyrowmue Vu nociaegosatensHocty 25E3, 25F7, 8B7, 26H10, 11F2 u 17ES, noka3aHsl B
SEQ ID NO: 49- 54, cootsercrBenHo. Ilocnenosarensnoctu JIHK, xommpyromme Vi
nocnenoBarenbHocTr antuten 25E3, 25F7, 8B7, 26H10, 11F2 u 17ES, noka3ansr B SEQ ID NO:
55- 60, cOOTBETCTBEHHO.

Korma mnonyuensr JIHK- ¢parmentsr, komupyromue cermentsl Vg u Vi, st JJTHK
¢dbparmMeHTel MOXKHO najiee oOpabarpiBaTh OOBIMHBIMH MeTonamu promOunHanTHoW JIHK,
Harmpumep, uTOOBI MPEBPAaTUTh TI'eHbl BapHaOesNbHOM 00JacTH B TeHbl IOJHOPAa3MEPHOTO
anturena, B reusl pparmenta Fab wnu B ren scFv. Ilpu stom JIHK- ¢parment, xogupyromuit
VL- unu Vu-, pyHKIMOHAIBHO cBA3bIBAIOT ¢ ApyruM JIHK- ¢pparmenrom, koaupyoumum apyroi
OeJoK, TaKOil KaKk KOHCTaHTHas 00NacTh aHTHTeNa WM ruOkuii nuakep. IIpeamonaraercs, 4to
BbIpaKeHUE "(PYHKIIMOHAJIBHO CBS3aHHBIH" B JAHHOM KOHTEKCTE O3HAYaeT, YTO ABa (parMeHTa
JHK  cBsi3bIBaroTCST TakuM 00pa3oM, 4YTOObI aMHHOKHCJIOTHBIE —IOCIEIOBATEIbHOCTH,
xonupyemblie 1Bymst pparmenramu JIHK ocraBanuch B paMke CUUTHIBAHHS.

Beimenennyro  JIHK, kommpyromyro o6nacte  Vh, MOXKHO TpPEBpPaTHTh B TeH
MOJTHOPA3MEPHOU TsKEJION Liernu, (GyHKIMoHanbHO cBsi3biBas JIHK, kopupyromyr Vu, ¢ apyroit
monekynoi JIHK, komupyromeit koHctanTHble oOsactu Tspkenod nenu (CH1, CH2 u CH3).
ITocnenoBaTeTbHOCTH T€HOB KOHCTAHTHBIX OONACTed TSDKEJIOH LeNmud H3BECTHBI B YPOBHE
TexHUKH (Harmpumep, cM. Bbime, Kabat ef al. (1991)), a pparmentrr JIHK, oxBaTeiBaromme 3tu
oOmacty, MOXHO nony4datb oObrgHOHN TILIP- ammmudukanmeli. KoHcranTHast o0nacTe TsDKETON
LI MOXET MPEeACTaBIATh coOOl koHcTanTHyro oOmacte IgGl, IgG2, 1gG3, IgG4, IgA, IgE,
IgM mnu IgD, HO HamOomnee MPenrnoOYTHTENBHO, SIBIAETCS KOHCTAaHTHOH obnacteio IgGl wmmm
IgG4. {ns rena Tspxenoit nenu gparmenra Fab JIHK, koaupyromast Vi, MoxeT yHKLIHOHATBHO
cBsi3bIBaThCs ¢ Mouekynoi apyroit THK, xomupyromeii Togpko KOoHCTaHTHYH0 oOmacte CHI
TSDKEJION LeTH.

Beinenennyro JIHK, komumpyromryro obmacte Vi, MOXHO TIPeBpaTUTh B TIeH

NOJTHOpa3MepHOH JieTKoM 1enu (a Takxke reH jerkoi nernu Fab) 3a cuer QpyHKIMOHAIBHOTO
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ces3piBanus JIHK, kogupyroment Vi, ¢ monekynon npyronn IHK, xoaupyromeln KOHCTaHTHYIO
obnacte serkoit nemu, CL. TTocaenoBaTeIbHOCTH 4Y€JIOBEYECKUX T'€HOB KOHCTAHTHOI 00jacTu
JIETKOM Lleru HM3BECTHbI B ypoBHe TexHuUkH (Hampumep, Kabat ef al, cm. Bbume), a JIHK-
(bparMeHThI, OXBATHIBAIOIINE 3TH 00JIACTH, MOKHO mojy4arh oObraHol [I1P- ammmndukanmeii.
B mpeamodTHTENbHBIX BapHAaHTaX H300peTeHHs KOHCTAHTHAs OOJIACTh JIETKOH LEMH MOXKET
IPECTABIST COOOI KOHCTAHTHYIO 00JIACTh Kamma WiH JIMOa.

Jnst co3manust scFv renma JIHK- ¢parments:, xomgupyromue Vu- u V- obnacry,
(PYHKLIMOHAJILHO CBS3BIBAIOT C APYTUM (ParMeHTOM, KOTUPYIOIIUM THOKHN JIMHKED, HAIpUMeDp,
KOIUPYIOIIMHA  aMHHOKHUCIOTHYI0  mochenoBarenbHoCTh  (Glys - Ser)s, Tak  uro
NOCJIEIOBATEIBHOCTY VH HM VL  MOTYT OKCIPECCUPOBATbCS B BUAE  HEMPEPHIBHOTO
OJHOLIETIOYEUHOro Oeyika, B KOTOpoM oOsnact VL M VH CBsi3aHbl TMOKUM JIMHKEPOM (CM.,
Hanpumep, Bird ef al. (1988) Science 242: 423- 426, Huston ef al. (1988) Proc. Natl. Acad. Sci.
USA 85: 5879- 5883; McCafferty ef al., (1990) Nature 348: 552- 554).

IlonyyueHre MOHOKJIOHAJbHBIX aHTUTE 10 I/1306DeTeHI/II'O

MoHOKJIOHaIbHBIE aHTHTeNa (MAbS) MO HACTOAIIEMY PACKPBITHIO MOKHO IIOJyYaTh
XOpOILIO HW3BECTHBIM METOAOM THOPUAM3ALMN COMATUYECKHX KJIETOK (METOIOM THOPHIOM)
Kohler and Milstein (1975) Nature 256: 495. Jlpyrue BapuaHThl MOJTYYE€HUST MOHOKJIOHAJIBHBIX
aHTUTEN BKJIIOYAIOT TpaHchopManuoo B nuMQOIUTOB ¢ MOMOIIBIO BUPYCOB HJIM OHKOT'€HOB U
MeTronbl  (aroBoro gucruies. XHWMEpHblE HJIM T'YMAHU3MPOBAHHBIE AHTHTENA TaKKe
oOmmen3BecTHbl B ypoBHe TexHuku. Cwm., Hanmpumep, [latenter CIIIA No. 4816567; 5225539;
5530101; 5585089; 5693762 u 6180370, coaepkaHUE KOTOPBIX CIELIUAIBHO BBOIUTCS B JAHHOE
ONMCAHUE CCBIJIKOM BO BCEH IOJHOTE.

B npeanouTuTenbHOM BapuaHTe M300pETEHHsT AHTUTENA 1O M300PETEHHIO MPEICTABIISIOT
coboll uenoBeyeckne MOHOKJIOHAJIbHBIE AHTUTENA. Takue 4YelOBeYeCKHe MOHOKJIOHAJIbHbIC
aHTuTena, cneuuduueckue K denoBedeckomMy LAG-3, MOXHO TONy4aTh, HCIOJB3YS
TPAHCTE€HHBIX WIH “TPaHC- XPOMOCOMHBIX * MBbIIIEH, HECYIINX CKOpee KOMIIOHEHThl UMMYHHOMN
CHCTEMBI YeJIOBEKA, HEXEJIH KOMIIOHEHThI MBIIIUHOW CHUCTEMbl. JTH TPAHCTE€HHbIE M “TpaHC-
XPOMOCOMHBIE™ MBIIIN BKJIFOYAIOT MBIIIEH, HA3bIBAEMbIX B JAaHHOM OmUcaHuU “mbinb HUMAD®
(HuMAb Mouse®) u mpimps KM (KM Mouse®), COOTBETCTBEHHO, U B LIEJIOM HA3bIBAEMBIX B
JaHHOM OMHCaHuM "MbIy, ¢ (Hecymue) Ig uenoseka."

Mebnmn HuMAb (Medarex®, Inc.) comepskaT MHMHHJIOKYChI HEApaHKHPOBAHHBIX T'€HOB
YeJIOBEYECKOr0 MMMYHOIIOOYJINHA, KOTOpBIE KOIUPYIOT YEJIOBEYECKHE MOCIEeNOBATEIbHOCTH
TSDKEJION (L U Y) U JIETKOH LeNH K UMMYHOTJIOOYJIMHA, COBMECTHO C HALIEJICHHBIMH MYTaL[USIMH,
KOTOpble MHAKTUBUPYIOT HIOTEHHBIE JIOKYChI [ U kK wmemeil (cm., Hampumep, Lonberg ef al.
(1994) Nature 368(6474): 856- 859). CoOTBETCTBEHHO, Yy 3THUX MbIlled Habmomaercs
MOHMKEHHAs! SKCIIPEeCCUsl MBIIIMHOTO IgM min k 1ieny, u, B OTBET HA UMMYHH3ALIUIO, BBEICHHBIE
YeJIOBEUECKHE TPAHCTEHBI TSDKENION | JIETKOH IIeNH BbI3BIBAIOT NEPEKIIFOUEHUE KJIacca aHTUTEN U
COMAaTHYECKYI0 MYTALMI0, TeHEepHpys BbICOKOA(P(HUHHBIE YETOBEUECKHE MOHOKJIOHAJBHBIE
anturena IgGk (Lonberg ef al. (1994), cm. Bbuue, o63op B Lonberg (1994) Handbook of
Experimental Pharmacology 113: 49- 101; Lonberg, N. and Huszar, D. (1995) Intern. Rev.
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Immunol. 13: 65- 93, u Harding and Lonberg (1995) Ann. N.Y. Acad. Sci. 764: 536- 546).

® 1 I'€HOMHBIC MOI[I/I(bI/IKaI_II/II/I, KOTOpPbBIC

ITonyuenne u ucnonszoBanue Mbimeit HUMADb Mouse
HECyT 3TU MbIlH, noapoOHee onucanel B 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; Choi et al. (1993) Nature Genetics 4: 117- 123; Chen et al.
(1993) EMBO J. 12: 821- 830; Tuaillon et al. (1994) J. Immunol. 152: 2912- 2920, Taylor et al.
(1994) International Immunology 6: 579- 591; u Fishwild et al. (1996) Nature Biotechnology 14:
845- 851, comepkaHMe BCeX 3THUX MaTEpPHANIOB BBOAUTCS CIELMAIBHO B JaHHOE OIHMCAHHE
ccbutkori Bo Bcedl mosHOTe. Ilomumo storo, cm. mateHtel CIITA No. 5545806, 5569825;
5625126; 5633425, 5789650, 5877397, 5661016; 5814318; 5874299; 5770429, u 5545807,
onybnukoBaHHbIe MexxayHapoaHbie nateHTHbie 3asBku PCT No. WO 92/03918; WO 93/12227;
WO 94/25585, WO 97/13852; WO 98/24884; WO 99/45962 u WO 01/14424, conepxxaHue
KOTOPBIX BBOAUTCS B JAHHOE OMUCAHUE CCBUIKOW BO BCEH MOJHOTE.

B npyrom BapuaHTe M300peTEHHS] MOKHO BBI3BaTh OOPA30BAHHE UEIOBEUYECKUX AHTHTEI
110 U300PETEHHUIO, UCTIONB3YS MBILIb, KOTOPasi HECET MOCIE0BATEIbHOCTH T€HOB YEJIOBEYECKOTO
UMMYHOTJIOOYJIMHA HA TPAHCTEHAX U “TPaHC- XPOMOCOMaX', TAKYIO, KaK MbIIIb, KOTOPasi HECET

TPAHCTEH YEJIOBEYECKON TSDKENION LEeMu U “TPaHC- XPOMOCOMY' YE€JOBEUECKOM JIETKOW LICTIH.
® n

2

Takyro MbIoubp B maHHOM onmcaHuu HasbiBaroT "KM mouse™," oHa moapoOHO omucaHa B
omybnmukoBaHHOW ~ MexnyHaponHoit — mateHtHod  3asBke  PCT WO  02/43478.
MonudunmpoBanHas ¢opMa 3TOH MBIIIH, KOTOPask JOMOJHUTENBHO BKJIIOYAET AU3PYIILUIO MeHa
sHnorenHoro FcyRIIB penentopa B TOMO3ZUIOTHOM COCTOSIHMM, TakKKe ONUCAaHA B
omybsmukoBaHHOW MexayHaponHoi mnarentHoi 3asiBke PCT WO 02/43478 u Ha3bIBaeTcsi B
nanaoM ormcanun Mbimbio "KM/FCGR2D mouse®." TTomumo 5TOr0, MOKHO MCIIOJIb30BaTh
MBILIEH ¢ TpaHCTreHaMu Tspkenoi uenu tudo HCo7, mubo HCol2.

Jlpyrue BapuaHTbl TPAHCTEHHBIX JKMBOTHBIX BKJIIOYAIOT XenoMouse (Abgenix, Inc.,
narentel CIIIA No. 5939598; 6075181; 6114598; 6150584 u 6162963). Jlpyrue BapuaHTbI
u3obperenus BkmovaroT "TC meiueir" (Tomizuka ef al. (2000) Proc. Natl. Acad. Sci. USA 97:
722- 727) u xopoB (KPYIHBIA POraThlii CKOT), HECYIIUX ‘“TPAHC- XPOMOCOMBI® YeJIOBEYECKON
Tsokenon u jerkor unernm (Kuroiwa ef al. (2002) Nature Biotechnology 20: 889- 894;
onybnmukoBanHas MexnyHaponnas 3asiska PCT WO 02/092812). ConepskaHue 3THX MATEHTOB U
ONMyOJIMKOBAHHOW TMATEHTHOW 3asBKU BBOIMTCS CIIELUANBbHO B JAHHOE OMHMCAHUE CCHUTKOH BO
BCEU MOJHOTE.

B opHOM BapuaHTe uW300peTeHMS] YENOBEYECKHE MOHOKJIOHAJBHbIE AHTHTENA II0
M300pETEHNIO TOJNYYalT MeToaaMu (HaroBOro IUCIUIEs] IJsl CKPUHUHTa OHMONMOTEK TIeHOB
4eyioBedeckoro nMMmyHoroOyimuHa. Cm., Hanpumep, matentel CIIIA No. 5223409, 5403484,
5571698; 5427908; 5580717, 5969108; 6172197, 5885793, 6521404, 6544731, 6555313;
6582915; u 6593081, comep:kaHue KOTOPBIX BBOAUTCS B NAHHOE OMHUCAHUE CCBUIKOW BO BCEH
MIOJIHOTE.

UenoBeueckre MOHOKJIOHAJbHBIE AHTHTENa IO M300PETEHHI0O MOXKHO IOJIy4aTh,

ucnonp3dyst Mmbimed SCID, B KOTOpBIX MpOBedEHA Takash PEKOHCTUTYLMSI YeJIOBEYECKUX
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UMMYHHBIX KJIETOK, YTO MNP HMMMYHH3alUH BbIpAaOATBIBAIOTCS YENIOBEUECKHE AaHTUTENa
(anTuTenpHBI OoTBET). CM., Hampumep, nateHTsl CIIIA No. 5476996 u 5698767, conepxanue
KOTOPBIX BBOAUTCS B JAHHOE OMUCAHUE CCBUIKOM BO BCEU MOJHOTE.

B npyrom BapumaHTe m3o0pereHus yenoBedeckue aHturena nporuB LAG-3 momywaror
MeToz1oM (aroBoro AUCIUIEs, B KOTOPOM (aru copepskaT HyKJIEHHOBbIE KHUCJIOTHI, KOIUPYIOIINE
aHTUTENa, BBIPA0ATBIBAIOIIMECS] B  OpPraHM3ME  TPAHCTEHHbIX  JKUBOTHBIX,  3apaHee
UMMYHHU3UpOBaHHBIX Oenkom LAG-3. B mpennmouyruTenbHOM BapuaHTe H300peTeHHs
TPAHCTEHHOE JKUBOTHOE TpeacTtasisier coboit meius HuMab, KM wmm Kirin. Cm., Hanpumep,
nateHT CIIIA No. 6794132, conep:kaHue KOTOPOTrO BBOAUTCS B JAHHOE OMMCAHUE CCHLUIKOH BO
BCEH MOJHOTE.

HUmmyHnsanus mplineii, Hecyiuux yeaoseueckuti Ie (Human Ig)

B opHOM BapmaHTe W300pETEHUs] MBILIEH C YENOBEUYECKUM [g HMMYyHH3HPYIOT
OYMILNEHHBIM WU oOorameHHbIM npenaparoM LAG-3 anturena, pekombunanTHoro 6enka LAG-
3 mnm kaerkamu, skcnpeccupyromumu 0enok LAG-3. Hampumep, Lonberg ef al. (1994), cm.
Boite; Fishwild ef al. (1996), cm. Boie; onyonukoBanHble MesxxnyHapoanslie 3assku PCT WO
98/24884 mm WO 01/14424, conepkaHne KOTOPHIX BBOOUTCS B JAHHOE ONMHMCAHUE CCHUIKON BO
BCel mosmHoTe. B mpennoyruTenbHOM BapHaHTe M300peTeHUsl MBIl B Bo3pacte 6- 16 Henenb
UMMYHHU3UPYIOT, BBOAS 5- 50 Mkr Oenka LAG-3. Unu sxe ncnons3yrot yuactok LAG-3, cnutsiit
¢ oTsindHbIM OT LAG-3 MOJIUIIEnITUIOM.

B omHOM BapuaHTe  HM300peTEHHs]  TPAHCTE€HHBIX  MBIIIEH  HUMMYHH3UPYIOT
uHTpaneputroHeanbHo (IP) wnu BHyTpuBenHo (1V, B.B.) LAG-3 aHTUre€HOM B MOJHOM abIOBAHTE
Opeitnna ¢ nocnenyowen IP wnn IV ummyHnsanueln B HenoaHoMm anbroBante Ppeiinna. B
APYTHX BapHaHTaX M300pETeHUs MCIOJb3YIOT aABIOBAHTHI, OTJIMYHBIE OT aJbloBaHTa PpelnHna,
WIH LieJIble KJIETKU B OTCYTCTBUE aAblOBaHTA. [11a3My MOXKHO OABEPTHYTh CKPUHUHTY METOJOM
ELISA, a xyieTku Mpllel ¢ yJOBJIETBOPUTEIbHBIMU TUTPAMH Y€JIOBEYECKOr0 MIMMYHOIJIOOYINHA
npotuB LAG-3 MOXHO HCTIOJIB30BATh JJIsl CIIMSTHUSL.

HonyueHne ruOpuUAOM, NPOAYIHUPYIOMNX YEJIOBEUECKHE MOHOKJIOHAJIBHBIE aHTUTENA 110

U300pETEeHUIO
JUnist mosydeHust THOPUAOM, MPOAYLHPYIOIIUX YEJIOBEUECKHEe MOHOKJIOHAIbHbIC AHTHTEA

N0 M300PETEeHHI0, CIUIEHOLUWTHl W/HJIM KIETKH JUM(ATUYECKHX Y3JI0B HMMYHH3HPOBAHHBIX
MBIIIEH MOYKHO BBIIENSATh U CIMBATh C COOTBETCTBYIOLIEH JTMHUEH IMMOPTAIN30BAHHBIX KIIETOK,
TAKOM KaK JIMHHS KJIETOK MBIIIMHON Muesombl. [TonyueHHble ruOpUIOMBI MOXKHO TTOABEPTHYTh
CKPMHMHTY Ha TPOAYKLHIO aHTUTreHcnenupuyecknx antuten. llomydeHue ruOpumomM Xopouio
U3BECTHO B ypoBHe TexHHkU. CMm., Hanpumep, Harlow and Lane (1988) Antibodies, A Laboratory
Manual, Cold Spring Harbor Publications, New York.

Ilonyuenue TDaHCd)eKTOM, OpOoAYIHPVYIOIHNX YCJIOBECUCCKUE MOHOKJIOHAJIBHBIC aHTHUTEIA

10 U300pETEHUIO

AHTHTENa TIO M300PETEHHIO MOXHO TaKXKe MPONYLIUPOBATh B KIIETKAX- XO3si€BaxX -
TpaHCeKkTOMax, HCIONb3Ys, HAmpuMep, KOMOMHaImio MeronoB pekombOmHantHoi JIHK u

TpaHC(EKLHNU TeHOB, XOPOIIO M3BECTHBIX B YpOBHE TexHUKH (e.g., Morrison, S. (1985) Science
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229: 1202). B opmHom Bapuante wm3oOperenus JIHK, Komupyromyr 4YacTHYHYE WA
MOJTHOPA3MEPHYIO JIETKYIO U TSDKEJYIO LETlb, IOJTyUYeHHYI0 OObIMHBIMU METOIAMHU MOJIEKYJISIPHON
Ouonoruy, BCTpauBarOT B OAUH WM 0OJiee HKCIIPECCHPYIOINUX BEKTOPOB TAKUM 00pa3oM, YTOObI
reHbl  (DYHKIMOHAJIBbHO  CBSI3bIBAIMCH C  IIOCJIEAOBATENBHOCTSMH,  PETyJUPYIOIIUMU
(perynaTOpHBIMH) TPAHCKPHUILMIO M TpaHcuAuuio. IIpeamonaraercs, 4To B 3TOM KOHTEKCTE
BbIp@XKEHHE "(PYHKLMOHAIBHO CBSI3aHHBIH" O3HAYAET, YTO IeH aHTHTENa CIIUBAIOT C BEKTOPOM
TaKUM 00pa3oM, YTOOBI ITOCNIEIOBATEILHOCTH KOHTPOJISI TPAHCKPHITLIMN U TPAHCISILIMY B BEKTOPE
CITY>KHMJTH UX 33aHHON (QYHKLUHU PETYIISILUN TPAHCKPHUIILIUK U TPAHCISILIUK [eHA aHTHTEJa.

[Ipennomaraercsi, 4YTO TEePMUH "pEryJATOpPHAs IOCJAENOBATENbHOCTh"  BKIIFOYAET
IPOMOTOPBI, SHXAHCEPbl M JPYTHE 3JIEMEHTBl KOHTPOJSI SKCIpPecCHH (HampuMep, CUTHAJbI
NOJIMAICHIJIUPOBAHHUS ), KOTOPbIE KOHTPOJMPYIOT TPAHCKPHITLUIO WM TPAHCISILIHIO T€HOB LIETTH
aHTHUTeNa. Takue perysiITOpHbIE MOCIEeNOBATENbHOCTH onucanbl, Hanpumep, B Goeddel (Gene
Expression Technology. Methods in Enzymology 185, Academic Press, San Diego, CA (1990)).
[IpennoyTHTENBHBIE PETYIISITOPHBIE MTOCIENOBATENILHOCTH ISl SKCIIPECCUH B KIIETKAX- XO035€BaxX
MUJIEKOTTUTAIOLIMX BKJIFOYAIOT BUPYCHBIE 3JIEMEHTBI, KOTOPbIE KOHTPOJHUPYIOT BBICOKHI YPOBEHb
SKCIIPECCUH OeNka B KJIIETKaX MJIEKONHTAIOMINX, TAKHE KaK MPOMOTOPBI W/MJIM 3HXAHCEPhI U3
utomeranosupyca (CMV), Bupyca obesbsiH 40 (SV40), aneHoBupyca (Hampumep, TIIaBHBIN
no3nHui nmpomotop aaenosupyca (AdMLP) u Bupyca nonmuomel. Mnu jke MOKHO HCIIOJIB30BATh
HEBUPYCHBIE PETYJSATOPHBIE ITOCIENOBATENbHOCTH , TaKMe KaK IMPOMOTOpP YOMKBUTHMHA WU
npoMotrop [B- rinobuHa. IloMUMO STOro, peryisITOpHBIE 3JIEMEHTBI, COCTOSIIIHE W3
NIOCJIEIOBATENbHOCTEN M3 Pa3HBIX MCTOYHHKOB, TaKHE KaK MPOMOTOpPHAs CHCTEMa MPOMOTOpa
SRa, kOTOpass COAEP>KUT MOCIEAOBATEIbHOCTU M3 paHHero mpoMoropa SV40 u ANMHHBIN
KOHILIeBOI moBTOp BHpyca T- kierouHoro neiiko3a tuna 1 (Takebe ef al. (1988) Mol. Cell. Biol.
8. 466- 472). DxcnpeccupyroIluii BEKTOP U IOCJEN0BATEIbHOCTH KOHTPOJS HKCIPECCHU
BBIOMPAIOT TAKMM 00pa3oM, 4TOOBI OHU ObUTH COBMECTHUMBI C MCHOJIb3YEMOH Ul SKCIpeccuen
KJIETKON- XO35MHOM.

I'eH jierkoil memu aHTHUTENA W T'€H TSDKENOW LeNH aHTUTEIa MOXKHO BCTPOHTDH B OIWMH H
TOT JK€ OKCIPECCUPYIOIIMH BEKTOP WJIM B pasHble SKCIPECCUPYIOIIHE BEKTOphL. B
NPEANOYTUTENIbHBIX BapUaHTaX H300peTeHuss BapualenbHble O00JaCTH HUCTONB3YIOT —AJIs
CO3JIaHMsI TEHOB TOJHOPA3MEPHBIX AHTHUTEN JOOOr0 H30THIA MyTeM BCTPAMBAHUS HX B
SKCIIPECCUPYIOIINE BEKTOPBIL, YK€ KOTUPYIOIINE KOHCTAHTHBIE OOJIACTH TSKEJION U JISTKOH LIETH
3aIaHHOTO M30THUIMA, TaK 4TOOBl VH CerMeHT (DYHKUHUOHAJIBHO CBs3bIBANCS ¢ CH CerMeHTOM
(cermMeHTamMu) B BEKTOpe, a VL CerMeHT (YHKIUOHAIBHO CBsi3bIBaCS ¢ CL CerMeHToM B
BekTope. [loMUMO »3TOro, WiIM B KadyeCTBE aJbTEPHATHUBBL, BEKTOP IUIA SKCIPECCUU
PEKOMOMHAHTHBIX TE€HOB MOXET KOAMPOBATb CHUIHAJBHBIA MENTHUA, KOTOPbIH CIOCOOCTBYET
CeKpeLMH LeMH aHTHTENa KJIETKOH- XO3AMHOM. ['eH Lemu aHTHTeNa MOMKHO KJIOHHPOBATh B
BEKTOP TaKUM 00pa3oM, YTOOBI CUTHAJIBHBIH MENTH/T CBSA3BIBAJICS B PAMKE CUUTHIBAHUS C AMHHO-
KOHLIOM Lienu aHTtuTena. CUrHANIbHBINA TeNTH MOXKET IPENCTaBISTh COOON CHUTHAIBHBIN MENTH
UMMYHOTJIOOYJIHA WITH Te€TePOJIOTHYHBIN CUTHAJIbHBIN TeNTH] (HanpuMep, CUTHAJIbHBIN MENTH

U3 HEUMMYHOTJIOOYJIMHOBOTO OeKa).
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IToMrMO TeHOB LENM AHTUTENA M PETYJSTOPHBIX IOCIEAOBATENbHOCTEH, BEKTOP LIS
SKCIIPECCUN  PEKOMOMHAHTHBIX T'€HOB 10 H300pPETEHHI0O MOTYT HECTH JOINOJHHUTENbHBIE
NOCJIEIOBATENIbHOCTH, TaKUE KaK IIOCIENOBATEIbHOCTH, KOTOPbIE PEryJUPYIOT PETUIUKALIUIO
BEKTOpa B KJIETKaX- X03s€Bax (HarnpuMep, OPUIKUHBI PEIUIMKALIUN) U CEJIEKTUBHBIE MapKepHbIE
renpl. CenekTHBHBIII MapKepHbIM I'€H CIOCOOCTBYET CENEeKIMM KJIETOK- X031€B, B KOTOpbIE
BBOJAT BeKTOp (cM., Hanpumep, nateHTel CIIIA No. 4399216, 4634665 u 5179017). Hanpuwmep,
KaK MPaBUJIO, CEJIEKTUBHBIN MapKepHBINH I'eH NPUAAaeT yCTOMYMBOCTD K JIEKApCTBaM, TAKUM Kak
G418, rUurpoMHLIMH WJIM METOTPEKCAT, KJIETKe- XO3iMHY, B KOTOPYIO BOIHUTCS BEKTOP.
[IpennoyTHTEIbHbIE CENIEKTUBHBIE MAPKEPHBbIE T'€HbI BKIKOYAIOT T'€H JUTHAPOQOIATPENyKTa3bl
(DHFR) (mans npumenenust B cenekuuw/ammnpukaumun B dhfr- kieTkax XxosseBax B
NPUCYTCTBUH MeTOTpekcata) u reH neo (st G418 cenexkuun).

JUtsi  SKCIpeccuu JIETKOM W TSDKEJIOW memeil  skcnpeccupyromuii(e) BekTop(bl),
KOIUPYIOIINH(€) TSDKEIYIO U JIETKYIO LENH, TPaHPEHPYIOT B KIETKY- XO35IMHA CTAaHAAPTHBIMU
meronamu. Ilpenmonaraercs, 4to pa3inudHble (QOPMBbI TepMHHA "TpaHCQEKLHs!" OXBATHIBAIOT
IIMPOKUI psiT METOAOB, OOBIMHO HCMONBb3yeMbIX st BBemeHus osk3oreHHod JIHK B
NPOKAPUOTUYECKYIO0 WJIM 3YKAPUOTHYECKYIO KJIETKY- XO35MHA, HAmpuMep, 3JIEKTPOIOpPALHUIO,
ocaxxnenne ochaTrom kaabius, TpaHCPEKUUIO ¢ ucrnonb3oBanneM nonmumepa JJOAD (DEAE)-
IEKCTpaHa U T.II. XOTS TEOPETUYECKH BO3MOJKHO HKCIPECCHPOBATH AHTHUTENA MO U300PETEHUIO
KaK B POKAPUOTUYECKHX, TAK U B HYKAPHOTHUECKUX KJIETKAX- X035€BaX, SKCIPECCUS] aHTHUTEN B
SYKAPUOTHYECKUX  KJIETKaX, M HaubOoyiee TMpennouTHUTENbHO, B  KJIETKa-  XO035eBax
MJIGKONIUTAIOLINX,  SIBJIAETCS  HauOoJee  MPeNNOYTHTENbHOHM, IOTOMy, UYTO  Takue
SYKapUOTHYECKHE KJIETKH, M B YACTHOCTH, KIJIETKH MIIEKONUTAIOIUX, CKOpee 4YeM
NPOKAPHOTHYECKUE KIIETKH, COOUPAIOT M CEKPETUPYIOT COOTBETCTBYIOIIUM 00pPa30M CIIOKEHHOE
(uMeroIee MOAXOMSINYI0 IPOCTPAHCTBEHHYIO CTPYKTYPY) U HMMYHOJIOTHYECKH AKTHBHOE
AHTUTEJIO.

[IpennoyTHTE bHBI KJIETKH- XO35IeBa MJICKOMMTAIOMIMX BKIFOYAIOT KJIETKU SIMYHHKA
kutaiickoro xomsiuka (CHO xnerkm) (Bkimtowast dhfr™ CHO knerku, onucanneie B Urlaub and
Chasin, (1980) Proc. Natl. Acad. Sci. USA 77. 4216- 4220, npumensiembie ¢ DHFR
CEeJIEKTHUBHBIM MapkepoM, Hampumep, kak onucano B R. J. Kaufman and P. A. Sharp (1982) J.
Mol. Biol. 159: 601- 621), NSO muenomusie knetku, kietku COS u knetku SP2. B actHoCTH,
apyrasi TPeanoYTHTENIbHAS CHCTEMa 3Kchpeccuu s npuMeHeHus: ¢ NSO MHeTOMHBIMU
KJIeTKaMH Tmpencrasisier coboii GS  cucreMy SKCIPECCHH TEHOB, pPACKPBIBAEMYKO B
MesxnyHapoaHbIX aTeHTHBIX 3asiBkax WO 87/04462, WO 89/01036 u B EBponeiickom maTeHTte
EP 338841. Ecnu BekTOpBI AN PEKOMOWHAHTHON 3KCMPECCHH, KOAMPYIOIIHE T€Hbl aHTUTEI,
BBOJIAT B KJIETKH- X035€Ba MJICKOITUTAIOIINX, aHTUTENA IPOAYLIHUPYIOTCS NP KYJIbTUBHPOBAHUN
KJIETOK- XO35€B B TEUYCHHWE IEPHOAA BPEMEHH, AOCTATOUYHOTO ISl SKCIPECCHH AHTHUTENA B
KJIETKax- X035€Bax WM, Oojiee MPEeNNOYTHTENbHO, sl CEKPELIUH aHTHTENA B KYJbTYPAJIbHYIO
cpeay, B KOTOpPOH BBIPAIIMBAIOTCS KJIETKH- XO03i€Ba. AHTHTENa MOXKHO BBIACISATH U3
KYJIbTYPJIbHON Cpeibl OOBIYHBIMU METOAAMHU OYHCTKH OEJTKOB.

XapakTepHUCTUKA CBI3bIBAHUS AHTUTEIA C AHTUTEHOM




47

AHTHTENa IO N300PETEHNI0 MOJKHO TECTUPOBATh Ha CBsI3bIBaHUE C yesoBedeckuM LAG-
3, Hanpumep, craHgapTtHeiMu Metonamu ELISA. Yenoseueckue IgG mpotus LAG-3 MoxHO
JOTIOJIHUTEIBHO TIPOBEPSTh Ha peakTUBHOCTb B oTHoumeHun LAG-3 anturena Becreps-
OonortuHroM. CrienUUYHOCTD CBSI3BIBAHUS AHTUTENA IO H300PETEHHIO MOXHO TaKkKe
OTIpeAeNATb, MPOBOJAS MOHUTOPUHI CBS3BIBAHUS AHTHUTENA C KJIETKAMH, SKCIPECCHUPYIOLIUMHU
6enox LAG-3, mHanpumep, METOAaMHU MPOTOYHOH LINTOMETPUU. DTU METOIbI U3BECTHBI B YPOBHE
texHuku. Cm., Harpumep, Harlow and Lane (1988), supra.

HNMMYHOKOHBIOTaTHI

AHTHTENAa TO AAHHOMY H300PETEHHUI0 MOTYT KOHBIOTMPOBATBHCS C TEPANIEBTUYECKHM
areHToM ¢ O0Opa3oBaHMEM HMMMYHOKOHBIOIAaTa, TAKOTO KaK KOHBIOraT aHTUTENO - JIEKAPCTBO
(ADC). INomxopsiue TepaneBTUYECKUE areHThl BKIIOYAIOT aHTHMETAOOJUTHI, AJKIIIUPYIOIIUe
areHtol, cBsisyromue manbix Ooposmok JHK, JTHK wntepkamstopwr, JIHK kpocc- nuHKEpHI,
UHTUOUTOPBI 1ealleTHIIa3bl THCTOHOB, HHTHOUTOPBI 3KCTIOPTa U3 SApa, HHTHOUTOPBI IIPOTEACOM,
uHruouTopsl Tonmouszomepasel 1 wiu I, MHrUOUTOPHI OEJIKOB TEIUIOBOTO LIOKA, MHTHOUTOPHI
TUPO3UHKWHA3, AHTUOMOTHKM W AaHTUMUTOTHUeckHe areHTel. B ADC aHtuteno w
TeparneBTUUECKUN areHT, MNPEeANOYTUTEIbHO, KOHBIOTUPYIOTCA C IOMOINBIO OTIIEIISIEMOrO
JMHKEpa, TAaKOr0 KaK MEeNTHIWIbHBIA, AUCYJIb(GHUIHBIA WIM THAPA30HOBbIM JHHKEp. bonee
NPEANOYTUTENBHO, JIMHKEP MPENCTaBIsAeT OO0 MenTUAMIbHBINA JUHKep, Takoi kak Val- Cit,
Ala- Val, Val-Ala-Val, Lys- Lys, Pro-Val-Gly- Val-Val (SEQ ID NO: 15), Ala-Asn-Val, Val-
Leu-Lys, Ala-Ala-Asn, Cit- Cit, Val- Lys, Lys, Cit, Ser umu Glu. Konstoraret ADC Mo:xHO
nosiyyaTth Kak onucano B mareHrax CIIIA No. 7087600; 6989452; u7129261; onyOnuKoBaHHBIX
Mexnaynaponsbix 3asiBkax PCT WO 07/038658; WO 07/051081; WO 07/059404; WO
08/083312; u WO 08/103693; omnyOsaukoBaHHbIX mNaTeHTHbIX 3asiBkax CIIIA 20060024317,
20060004081; u 20060247295, packpbITHEe KOTOPBIX BBOAUTCS B JAHHOE OMNMCAHUE B Ka4eCTBE
CCBUIKH.

Bucneumnduyeckne MOJIEKYJIbI

B npyrom acmekrte HacTosiiee pPacCKpbITHE BKJIIOYAET OHMCrenu(uyuecKrue MOJIEKYJIbL,
conepxxamue antuteno npotuB LAG-3, cBsi3aHHOe TO MeHbILIEH Mepe ¢ OJHOW OTJIMYHOMN
(YHKIMOHAJILHON MOJIEKYJIOH, HApUMep, ¢ APYTUM MENTHIOM Wil OeJKoM (HarpuMep, APyrum
AHTHUTEJIOM WJIW JIMTAHAOM JISl peuenTopa), oopasys Oucnerpduueckyro MOJNeKyiy, KOTopas
CBSI3bIBAETCS, TI0 MEHBIIEH Mepe, C ABYMS Pa3IMYHBIMH CAHTAMH CBS3bIBAHUS WJIM MOJIEKYJIaMU-
mumeHsMa. Takum obpas3om, "Oucnenndpudeckast Mojiekyna" Mo JaHHOMY OIMMCAHHIO BKIFOYAET
MOJIEKYJIbl, KOTOPBIE UMEIOT TPH WiIH Oosiee crienuduuHocTedl. B nmpennouTuTensHOM BapuaHTe
n3o0perenust Oucnenndpuyueckas MOJEKyJa COOEPKUT MEPBYIO CHEUN(UIHOCTb CBS3BIBAHUS C
LAG-3 u BrOpyr0 Ccnenu(puIHOCTH CBSI3BIBAHUS C MOJEKYJIOH, oOnamaroiiell TPHUrTepPHBIMH
CBOWCTBaMH, KOTOpas PEKPYTHPYET LUTOTOKCHUYECKHE 3(PQeKTopHpIe KIETKH, CIOCOOHBIE
yOuBate skcnpeccupyromyo LAG-3 kierky- mumiens. [IpuMepaMu Mogxomsiiqux TPHUITEPHBIX
(3amyckarmux, WHUMUAPYIOMMX) Mojyekyn sBisitorcss CD64, CD89, CD16 u CD3. Cwm,
Hanpumep, Kufer ez al., TRENDS in Biotechnology, 22 (5), 238- 244 (2004).
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B onHom BapmanTe wu300pereHuss Oucnermduueckass MOJEKYJa COAEPIKUT TPETHIO
cneun(UIHOCTh, TOMHUMO CIeHU(pUUHOCTH CBs3biBaHus mnpotuB Fc u  crnemuduunocTn
cBsa3biBaHus npotuB  LAG-3. Tperbs crenuduuHOCTD MOXKET MpPENCTaBIATh COOOH
cneun(puIHOCTh K aHTU- akropy ycunenus (EF), nampumep, k MoJekyne, CBA3BIBAIOIIEHCS C
NOBEPXHOCTHBIM OEJIKOM, KOTOPBIN 3aJeiCTBOBAH B LIUTOTOKCHYECKOH AKTUBHOCTH H TeM
CaMbIM YCHJIMBAaeT MMMYHHBIH OTBET NPOTHB KJIETKU- MuineHn. Hampumep, aHTtu- ¢axTop
YCHUJIEHHSI MOXET CBS3bIBATH LIMTOTOKCHUECKYIO T- KieTky (Hampumep, ¢ nomorusto CD2, CD3,
CD8, CD28, CD4, CD40 uimu ICAM- 1) wiu 1pyryro HMMYHHYIO KJIETKY, BbI3bIBasi B pe3yJIbTaTe
YCHJICHHBII UMMYHHBIA OTBET MPOTUB KJIETKH- MULIEHH.

bucnermduueckue MOJEKyiIbl MOTYT OBITh pa3iM4yHBIX (opmMaTtoB U pasmepoB. OmHy
KpPalHOCTb MPEICTABISIOT COOOH Oucnenmuduyeckre MOJEKYJIbI, COXPAHSIOLUINE OOBIYHBINA
¢dopmar aHTHUTENA 32 UCKIIOYEHUEM TOTO, YTO BMECTO ABYX CBS3BIBAIOIIMX IUICY C HIEHTHYHON
cneun(UIHOCTBIO OHH HMEIOT IBAa CBS3BIBAIOLINX IUIEYa C PA3JIMYHON CIEHU(PUIHOCTHIO.
Jpyryro KpaitHOCTb MPEACTABISIOT COOOH OucnenupuyecKue MOJEKYJIbl, COCTOSIIUE U3 JBYX
¢parmMeHTOB OmHOLENO4YeYHOro aHTurena (ScFv), CBA3aHHBIX MENTHAHOH LEMbi0, TaK
Has3bpiBaeMasi KOHCTpykuust Bs(scFv),. bucnenmduueckne Monekysibl mpoOMeKyTOUHOTO pa3mepa
BKJIFOYAIOT [1Ba pa3inuHbIXx (parmenta F(ab), CBA3aHHBIX NENTUAMIBHBIM JIHHKEPOM.
bucnerduueckue MOJIEKyJIbl STUX U IPYTrux (HOpMAaTOB MOXKHO IOJyYaTh FEHHON MH)KEHEpHUeE
(meromamu pexkomOuHanTHOU JIHK), comarmueckoii rulOpuamzanueil wid XUMHYECKUMU
meronamu. Cm., Hanpumep, Kufer et al, supra; Cao and Suresh, Bioconjugate Chemistry, 9 (6),
635- 644 (1998), u van Spriel ef al., Immunology Today, 21 (8), 391- 397 (2000), u
NPUBEICHHBIE B 3TUX MaTepuaiax CChUIKH.

dapmalieBTUUECKHE KOMITO3UIIUU

B ngpyrom acmekre Hacrosiiee M300peTeHHE BKIIOUAeT  (apMaLEBTUYECKYIO
KOMITO3ULIMIO, CONEP’KAIIYI0 AHTHTEJNO IO HACTOSIIEMY PACKPBITHIO, IPUTOTOBJIEHHOE
COBMECTHO C (papMaleBTHUECKH mpHemieMbIM HocureneM. OHa (KOMIO3HMLMSI) MOXKET
colep:kaTh ONUH Win Oonee (apMaLeBTHUECKH AKTUBHBIX MHIPEIMEHTOB, TAKHUX KaK JIPyroe
AHTHUTENIO WIN JieKapcTBO. PapManeBTHYECKHEe KOMIIO3ULMH TIO M300PETEHHI0 MOJKHO TaKKe
NPUMEHITh B KOMOWHUPOBAHHOH Tepamuu, HAIMpUMeEp, C OPYTUM HMMMYHOCTUMYJHPYIOIIUM
areHTOM, NMPOTHBOPAKOBBIM areHTOM M aHTUBHPYCHBIM areHTOM HJIM BaKLUHOMW, C T€M, YTOOBI
anTtureno npotus LAG- 3 ycunuBano IMMyHHBINH OTBET MPOTUB BaKL[MHBL.

®dapmarieBTHUECKasT KOMIIO3UIMS MOXKET COJEP’KaTh HEKOTOPOE YUCJIO SKCLUIHUEHTOB.
OKCUHUITUEHTHI, KOTOPBIE MOKHO HCIIOJB30BATh, BKIFOYAIOT HOCUTEIH, TOBEPXHOCTHO- AKTUBHBIE
areHThl, 3aryCTHTENIH WJIH O3MYJIbraTopbl, TBEPAbIE CBI3YIOIIUE, ANCIEPTHPYIOLUINE WIN
CYCHEHIUPYIOIINE AareHThl, CONIOOMIN3ATOPBI, KPACUTENH, KOPPUTEHTHl BKyCa WJIM 3araxa,
MOKPBITHUS, PA3PBIXJIUTENH, CMa3KHU, MOACIACTHTENN, KOHCEPBAHTDI, N30TOHNYECKUE areHThl  UX
koMOuHaimu. OTOOp M MpUMEHEHHE MOAXOMAIINX SKCLUUIHEHTOB OMHCAaHBI B PYKOBOJCTBE-
cnpasounnke Gennaro, ed., Remington: The Science and Practice of Pharmacy, 20" Ed.
(Lippincott Williams & Wilkins 2003), packpbiThe KOTOPOrO BBOJUTCSI CCBUIKOW B JaHHOE

OIMMCaHHUC.
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IIpennoururensHo, (papmManeBTHUECKAs KOMIIO3ULIUSA MPUMEHHMa Uil BHYTPUBEHHOTO,
BHYTPUMBIIIEUHOTO, MOJKOKHOTO, MNapEeHTEePAIbHOrO, CIHWHAJIBHOTO WM 3SIHAEPMAJIbHOIO
BBEICHUS (HapuMep, B BUJE HHbEKLNHU WK HHQYy3un (BnuBaHus)). B 3aBucumocTtu ot cnocoba
BBE/ICHUS aKTUBHOE COEAMHEHHE MOXKHO MOKPHIBATH MATEPHAIIOM JUISI €0 3aIMUThI OT AeHCTBUA
KUCJIO U OT JIPYTUX €CTECTBEHHBIX YCJIOBUI, KOTOPblE MOT'YT €r0 MHAKTHBUPOBATh. BhipakeHue
“IapeHTepaibHOE BBEIEHHE MO JAHHOMY ONMCAHUIO O3HAYAeT CIIOCOOBI BBEACHUSI, OTIMYHbBIE
OT SHTEPAJbHOrO (TOHKOKHMIIEYHOTO) M MECTHOIO BBEEHHs, OOBIMHO B BHJAE WHBEKLHH, U
BKJIFOYAET, HO 0Oe3 OrpaHMuYeHMs], BHyTPHUBEHHYIO, BHYTPHMBIIIECYHYIO, BHYTPUAPTEPHAIBHYIO,
WHTpPaTEKaJbHYIO (momobonoveyHyro), BHYTPUKAICYJIbHYIO, UHTPAOPOUTANIbHY IO
(BHYTPUTJIA3HUYHYIO),  BHYTPUCEPACUYHYIO,  UHTPAACPMAIbHYIO,  HMHTPANEPUTOHEATbHYIO
(BHYTPUOPIOIIMHHYIO ), TpaHCTpaxealbHYIO, MOJKOXKHYIO, CYOKYTHKYJISIPHYIO,
BHYTPUCYCTaBHYIO, IOJKATICYJIbHYIO, CyOapaxHOUAATBHYIO, HHTPACITHHAIBHYIO U TMOAJIOKEUHYIO
(HamupeBHYI0) WHBEKIMIO U WHQY3u0. U ske aHTUTENO NO M300PETeHUI0 MOXKHO BBOIUTH
HETIAPEHTEPATIbHBIM MyTEeM, TAKMM KaK TONMWYECKUH (JIOKaJbHBINA, MECTHBIH), SMUASPMAIbHBIN
WIA YPECCIU3UCTBIN (B CIM3UCTYIO OOOJOYKY) MYyTh BBEACHMS, HANPUMEp, HMHTPAHA3AJIBHO,
NepOPaIbHO, BATMHAIBHO, PEKTAJIBHO, CYyOIMHIBAIbHO (MOABSA3BIYHO) WA MECTHO.

dapmaneBTUUECKHE  COEIMHEHHs MO  U300peTeHHr0 MOryT ObITb B BHIE
bapmaneBTHUECKH NpUEMIIEMbIX cosiell. Brelpaxenue “QapmaneBrudecku mpuemsiemasi Coip'
OTHOCUTCSI K COJIM, KOTOpas COXpPAaHSeT HY)XHYIO OHOJIOTHYECKYI) AaKTHBHOCTh HMCXOIHOTO
COEAMHEHUs] U HE BBI3bIBAET HEXKEJNATENbHBIX TOKCHKOJOrmdeckux 3Qpdexron. IIpumepsr Takux
COJIEH BKJIFOYAIOT COJM TPUCOEAMHEHHs] KUCJIOTHI U COJM NpucoeauHeHust ocHosaHus. Conu
NPUCOEIUHEHUS KUCIIOThI BKIKOYAIOT COJIM, 00Opa30BaHHBIE U3 HETOKCHYECKHX HEOPTaHMYECKHX
KHCJIOT, TAKMX KaK XJIOPUCTOBOAOPONHAS, a30THAs, (pochopHasi, cepHasi, OpOMHCTOBOJOPOHAS,
HopucToBonopoaHas, pochopucras u T.I., a TaKKe U3 HETOKCUYECKUX OPTaHHMYECKHX KHUCIIOT,
TaKUX KakK anupaTHIecKue MOHO- U TUKApOOHOBBIE KHUCIIOTHI, (PeHMI3AMEIICHHbIE aJKAHOBBIE
KUCJIOTBI, THIPOKCHUAJKAHOBBIE KHCJOTBI, AapOMATUYECKHE KHCIOThL, anupaTHYEeCKue |
apoMaTu4eckue CyJbpOHOBbIe KUCIOTHI U T.M. CONM MPUCOESAMHEHHS] OCHOBAHUS BKJIFOYAOT
coJIH, 00Opa30BaHHbBIE U3 IIEJIOYHBIX U MEJIOYHO3EMEIbHBIX METAJUIOB. TAKUX KaK HATPUM, KaJIUH,
MarHui, KaJblUid U T.IL., @ TAK)K€ U3 HETOKCHMYECKUX OPTaHUYECKUX aMHUHOB, Takux Kak N, N-
IUOEH3WIdTUIEHANAaMIH, N-  METIUINIIOKAMUH, XJIOPIPOKAWH, XOJHH, JHU3TAHOJAMUH,
STHJIEHANAMUH, TPOKAWH U T.IL

dapmaneBTHIECKHE KOMITO3UIIMKA MOTYT OBITh B BHIE CTEPWIbHBIX BOIHBIX PAaCTBOPOB
win qucriepenid. FIX MOKHO NPUTOTOBHUTH TaKXKe B BUAE MUKPOIMYJIbCHH, JTIUTIOCOM MJIH IPYTUX
YIOPSAOYEHHBIX CTPYKTYP, IPUMEHHMBIX JJISl BBICOKMX KOHLIEHTPALM JIEKapCTBa.

KonnyecTBo aKTUBHOrO HMHIPEAMEHTA, KOTOPOE MOXKHO CMEIIWBAaTh C MaTepHaJIOM
HOCUTENSl Ui TIOJyYeHHsl pPa3oBOW (CTaHOAPTHOW) JIEKAPCTBEHHOW (OPMBI, MEHSETCS B
3aBHCHMOCTH OT CyObBEKTa, MPOXOIAIIEro JieyeHWe, M KOHKPETHOIO Crocoba BBENEHHS HU
OOBIYHO MpPENCTABIAET COOON KOJMUECTBO KOMITO3MIMH, KOTOPOE BBI3BIBAET TEPANEBTHUECKUIN
s¢¢ext. Kak npasuno, u3 100 mponeHToB 3TO KOJIUYECTBO COCTaBIsAET, nMpuMepHo, oT 0.01%,

NpUMEPHO, OO0 ACBAHOCTA ACBATU IPOLHCHTOB AKTUBHOI'O HWHIPEAUCHTA, NPEANOYTUTCIIBHO,
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npumepro, 0.1% - 70%, maubonee mpeanmodTUTENbHO, NpumMepHo, 1% - 30% axTuBHOTO
UHIPEeIUEeHTa B KOMOMHALNY C (PapMaLeBTHUECKH IPUEMIIEMBIM HOCHTEIIEM.

Cxembl mpuemMa JIEKAPCTBEHHOTO CPEACTBA KOPPEKTHUPYIOT TaKHUM 0O0pa3oM, uTOOBI
BbI3BaTh ONTHUMAJbHBIA 3aJaHHBIA OTBET (HampuMmep, TepaneBTHUecKuil oTser). Hampumep,
MOXHO BBOAMTH E€IWHMYHBIA OOJIOC, MOXXHO BBOAMTH HECKOJBKO HEOONBLIMX 03 uepes3
ONpENEIEHHbIE MPOMEXKYTKH BPEMEHH, WIHM 103y MOXHO NPONOPLUOHAIBHO CHWXKATh WIIU
YBEIMYUBATh B 3aBUCHMOCTH OT TepameBTHUeckoil curyarmu. OcOOEHHO NpenrnoYTUTEIBHO
TOTOBUTH KOMITO3UIIMH ISl MAPEHTEPANbHOTO BBEICHHS B BHIE CTAHAAPTHOW (OIHOKPATHON)
JIEKAPCTBEHHOW IO3bI JJII TPOCTOTHI BBENEHHUS U ONHOPOMHOCTH 103. BhIpakeHue “pazosasi‘
(omHOKpaTHasi) JIeKapCTBEHHAsi 103" MO JAHHOMY OIUCAHUK) OTHOCUTCS K (DH3UYECKH
IVCKPETHBIM €IUHHLIAM, NMPUMEHUMBIM B KAa4eCTBE C€JUHHYHOW JIEKAPCTBEHHOW (HOPMBI st
CyOBEKTOB, MOMJIEKAIINX JIEYCHUIO;, KaKAas EeAMHULA COACPKHUT 3aJaHHOE KOJHYECTBO
AKTUBHOTO COCUHEHUS, PACCUUTAHHOE Ha JTOCTIDKEHHE 3aJaHHOTO TepaneBTHIeCKoro 3¢ dexra,
B COYETAHHMH C HYKHBIM (papMarieBTUYECKHM HocuTeneM. M jke, aHTUTEN0 MOXHO BBOAHTH B
BUJIE TIperapara C MPOJOHIMPOBAHHBIM BBICBOOOKIEHHEM, B 3TOM cliydae TpeOyeTcsl He Takoe
4aCTO€ BBEAECHUE.

BBonumbie 103b1 aHTHTENA COCTABISIOT, mpuMepHo, 0.0001-100 mr/kr, game 0.0-5 Mr/kr
Macchl Tena xo3suHa. Hanpumep, 1o3er MOTyT ObITh 0.3 MI/KT Macchl Tea, 1 MI/KT Macchl Tena,
3 MI/Kr Macchl Tena, S MI/Kr Macchl Tejia, wid 10 MI/KT Macchl Tella WM COCTaBJISITh MHTEpPBA 1-
10 mr/kr. TunugHast cxemMa JiedeHHs BKJIFOYAaeT BBEICHHUE ONMH pa3 B HEAEJNIO, OIUH pa3 B IBE
HeZeNy, OAWH pa3 B TPU HEAENH, OAUH pa3 B YEThIPE HENENIU, OJUH Pa3 B MeCsL, OAMH pa3 B 3
MecsAla WIM OIMH pa3 dvepe3 kKaxable 3-0 mecsueB. IlpenmnouyturesnbHble CXE€Mbl BBEACHUS
artutena npotuB LAG-3 mo u300peTeHuro BKJIIOYAIOT BBEJEHHWE | MI/KI MacChl Teja WIH 3
MI/KI Macchl TeJla BHYTPHBEHHO, IIPUYEM AHTUTEJIO MAKOT, MHCHONb3ysl OAHY U3
HIDKETIPUBEICHHBIX CXeM BBeIeHHs 103: (1) IEeCTh 103 KaXIble YeThIpe HEeIeJNH, 3aTeM KaKable
Tpu Mecsna; (i) kaxable Tpu Hexenu, (iii) 3 MI/Kr MacChl Teina OJHOKPATHO, 3aTeM | MI/Kr
MAacChl TeNa KakIple TPU HeAelH. B HEKOTOPBhIX METOAax 03y KOPPEKTHPYIOT TaKHM 00pa3oMm,
9YTOOBI JOCTUYb KOHLIEHTPALMH aHTUTENA B TUIa3Me, NpUMepHO, 1-1000 MKr/mMi1, a B HEKOTOPBIX
MeTonax okoJo 25-300 Mkr/mit.

“Tepanepruueckn >¢dekTuBHas no3a” anturena nporue LAG-3 mo u3obpereHuro,
NPEANOYTUTENBHO, BBI3bIBAET CHHJKCHHE TSDKECTH CHMIITOMOB 3a0OJIeBaHUS, YBEJIUYCHUE
YacTOTbl M JJINTENIbHOCTH OECCHMITOMHBIX NEPHUOJOB 3a00JIeBaHHUS WJIHM TPENyNpeKaCHNE
YXYIUICHNS] COCTOSIHUSI MJTH HETPYOOCIIOCOOHOCTH BenencTre Oonesnn. Hampumep, y nedenus
HOCHUTeNel omyxoJei “reparneBTuueckd 3¢h¢eKTUBHAs 103a°, MPEANOUYTUTENbHO, HHTHOUPYET
POCT OMyXOJiu MO MeHbIIeH Mepe, mpuMmepHo, Ha 20%, Ooiee MPEANnOYTHTEIHHO, MO MEHbINEH
Mmepe, mpuMepHo, Ha 40%, eme Oojee MPEennoOYTHTENBHO, 10 MEHbLIEH Mepe, IPUMEPHO, Ha
60%, u eme Oojiee MPEANOYTHTEBHO, 10 MEeHbIIEH Mepe, mpuMepHO, Ha 80% MO CpaBHEHUIO C
HeTpoJieueHHbIMU cyObekTamu. TepaneBrudecku 3QPeKTUBHOE KOJUYECTBO TEPANIEBTUIECKOTO

COCAUHCHUA MOXET YMCHBIIWUTL pasMEp ONyXOJu MWW HWHBIM o6pa30M YMECHBIINTD
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MHTEHCUBHOCTb CUMIITOMOB y CYOBEKTa, KOTOPBIM, KaK IPABUIIO, SIBJISIETCS YEJIOBEK MIJIU MOXKET
OBITH PYroe MIIEKOIHUTAOLIEE.

dapmaneBTHUECKass KOMIO3MLHUS MOXET IpPENCTaBisATh CcoOOW  mpemapar ¢
KOHTPOJIMPYEMBIM ~ BBICBOOOXKZIEHHEM, BKJIIOYAass MMIUIAHTAThl, TPaHCAEPMAJIbHbBIE M3TYU
(acThIpu) U CUCTEMBI AOCTABKH MHUKPOHHKAICYJIHMPOBAHHBIX NMPOAYKTOB. MOKHO NMPUMEHATH
OuopaspyiaeMele, OHOCOBMECTHMBIE IOJUMEPHI, TaKWe KaK OTHJIEH - BHHWJIALETAT,
NOJUAHTUAPHUABL, TOJMUITIMKOJIEBAss KHUCJIOTA, KOJUIAreH, MOJMOPTO3(UPbI M IOJIUMOJIOYHAS
kuciora. Cwm., Hampumep, Sustained and Controlled Release Drug Delivery Systems, JR.
Robinson, ed., Marcel Dekker, Inc., New York, 1978.

Tepanepruyeckre KOMIIO3ULUU MOXKHO BBOJHUTH C TIOMOIIBI) MEIUIIMHCKUX YCTPOKCTB,
Takux Kak (1) Oe3bIronbHBIE THIOAEPMHYECKHE HHBEKTOPBI (CM., Hampumep, nmarteHTel CIITA
5399163; 5383851; 5312335; 5064413, 4941880; 4790824, wu 4596556), (2)
mukpouHpysnonnsie Hacochl (mateHt CIIIA 4487603); (3) ycrpolicTBa AJsl TpaHCIEPMaIbHON
noctaBku (mareHt CIIIA 4486194); (4) undysuonnsie anmnapats! (marentel CIIA 4447233 u
4447224); u (5) ocmornueckue ycrpoiicrsa (marentel CIIA 4439196 u 4475196); packpbiTue
STHX MATEHTOB BBOIUTCS B JJAHHOE OMICAHUE CCHUTKOM.

B HekoTOphIX BapHaHTax HM300PETEHHS YeNOBEUECKHEe MOHOKJIOHAJbHBIE AHTUTENA 10
N300pPETEHNI0 MOKHO IPHUTOTOBUTH TAaKUM 00pa3oM, YTOOBI TapaHTHUPOBATh HEOOXOIUMOe
pacripenenenue in vivo. Hanpumep, 4ToObl rapaHTUPOBAaTh, YTO TEPANEBTHYECKOE COCTUHEHNE
10 M300PETEHUIO NMPOHUKAET Yepe3 reMarodHuedanndeckii Oappep, UX MOKHO MPUTOTOBHUTH B
JUIOCOMAX, KOTOpbIE, MOMHUMO 3TOr0, MOIYT COJEpKaTh HALEIUBAIOLINE YaCTHIbI IS
AKTUBU3ALMH CEJIEKTHMBHOIO NepeHoca K KOHKPETHBIM KieTkaM uiu opraHaMm. Cwm., Hampumep,
natentbl CIIIA 4522811; 5374548; 5416016; u 5399331; V.V. Ranade (1989) J. Clin.
Pharmacol. 29: 685, Umezawa et al., (1988) Biochem. Biophys. Res. Commun. 153: 1038;
Bloeman et al. (1995) FEBS Lett. 357: 140; M. Owais et al. (1995) Antimicrob. Agents
Chemother. 39: 180; Briscoe et al. (1995) Am. J. Physiol. 1233: 134; Schreier et al. (1994) J.
Biol. Chem. 269: 9090; Keinanen and Laukkanen (1994) FEBS Lett. 346: 123; u Killion and
Fidler (1994) Immunomethods 4: 273.

IIpuMeHeHne U MeTOAbI 0 N300PETEHU

AHTHTENA, KOMIIO3ULIIMUA AHTHUTE] M METOAbl IO HACTOALIEMY H300PETEHHI0 HMEIOT
PA3NUYHYIO in Vifro W in Vivo TIONE3HOCThb, BKJIOYas, Hampumep, obHapyxkeHue LAG-3 wm
yCHJIeHHe NMMYHHOTO OTBeTa ¢ momoueio Ojokansl LAG-3. B npeamodrutenbHOM BapuaHTe
N300peTeHNs] aHTHUTENA IO HACTOSIIEMy H300pPETeHUIO NPENCTABISIIOT COOOH YeOBEeUecKHe
anTutena. Hanpumep, 3TU MOJEKyJIbI MOXKXHO BBOAUTD B KJIETKU B KYJIBTYPE I71 VIfFO UIN €X Vivo,
WU JIFOAAM, HAIpUMeEp, ik Vivo, JJisi NOBBIMIEHUST UMMYHUTETA B PA3JIMYHBIX CUTyaLUAX.
COOTBETCTBEHHO, B OTHOM acIiekTe M300peTeHHe BKIIIOYAET METO MOAU(UKALMH UMMYHHOTO
OTBETa Yy CyOBEeKTa, 3aKIIOYAOLIUICA BO BBENEHMHM CyOBEKTy aHTHTENa, WIH €ro
AHTUT€HCBSA3BIBAIOLIETO YYaCTKA, MO M300PETEHHIO TAKUM 00pa3oM, 4TOObI UMMYHHBIH OTBET Y
cyobekta momuduuuposancs. IIpeanouTuTenbHO, OTBET YCHIIMBAETCS, CTUMYJHPYETCS WU

anperyaupyercsi.
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IIpennouTtHrenpHble CyOBEKTHI BKIFOYAIOT OOJNBHBIX JIOAEH, HYKIAIOIINXCS B YCUIICHUH
UMMYHHOTO OTBeTa. MeTonpl OCOOEHHO NPUMEHHUMBI MAJisl JieueHHs OOJBbHBIX JIIOAEH C
PacCTpOCTBOM, KOTOPOE MOXKHO JIEUUTh, YCUIINBAsK (TIOBBIIIAs) HMMYHHBIH OTBET (Hampumep,
ornocpenoBaHHblll T-kjneTkamMu HUMMyHHBIH OTBeT). B KOHKpeTHOM BapuaHTe H300peTEeHUs
MeToAbl OCOOEHHO TPUrOAHBI Ui JieueHWs paka i vivo. [Jlnd  pocTwkeHHs
AHTUTeHCTIELM(PUIECKOro YCHIIeHHsT UMMyHHUTeTa aHTturena npotuB LAG-3 MOXHO BBOIUTH
BMECTH C LEJEBbIM AHTUT€HOM WM AHTUIE€H MOXET YK€ INPUCYTCTBOBaTb B OpPraHHU3MeE
MOJJIEIKAIIETO JIeUeHUIO CyObekTa (Harmpumep, CyObeKT- HOCHTENb OMYXOJM W HOCHTENb
Bupyca). Korna anturena x LAG-3 BBOmAT BMecTe C IPYrMM areHTOM, JIBa areHTa MOKHO
BBOJIUTH B JIFOOOM MOPSIIKE HIIH OJHOBPEMEHHO.

I[Tomumo 3TOrO, W300pETEHHME BKIKOYAET METOABl OOHApYKEHHsl  (IETEeKLHH)
yenoseyeckoro LAG-3 anTurena B oOpasie, Wi KOJIHYECTBEHHOE ONpPEAETICHUs YeI0OBEYECKOro
LAG-3 aHTHreHa, 3aKIIOYAOLINECs B KOHTAKTHPOBAHUU 00pasua, U KOHTPOJILHOTO obpasia, ¢
YeJIOBEYECKMM MOHOKJIOHAJIBHBIM aHTUTEJIOM, WJIM €ro aHTUT€HCBS3BIBAIOIIUM YYaCTKOM,
KoTOpoe(blii) crienupUIecKr CBs3bIBAETCS C 4enoBeduecknM LAG-3 B yCIOBHSIX, KOTOpBIE
CIOCOOCTBYIOT OOpa30BaHUIO KOMIUIEKCA MEXIy AHTHTEJIOM WM €r0 aHTUT'€HCBS3BIBAIOIINM
ydqacTkoM u 4enoBedeckuM LAG-3. 3ateM neTekTHUPYIOT 0OOpa3oBaHHE KOMILIEKCA, MpUYEM
paznnune B OOpa3OBaHUHM KOMIUIEKCA MeEXAy OO0paslmoM MO CPaBHEHHIO C KOHTPOJIbHBIM
00pa3oM CBUAETENLCTBYET O MPUCYTCTBHH Yesiopeueckoro LAG-3 anturena B obpasue. bonee
toro, aHturena npotuB LAG-3 mo wn300peTeHur0 MOXHO HCIIONB30BaTh Uil OYUCTKU
yenosedeckoro LAG-3 ¢ nomoipio nMMyHoapPpuHHON xpomarorpaduu.

[Ipunumas Bo BHHMaHHE CHOCOOHOCTH aHTuTen npotuB LAG-3 mo wusobpereHuio
unruouposath ces3piBaHne LAG-3 ¢ monexynamu I'KIT (MHC) knacca II u crumynupoBathb
aHTureHcrnenuduyeckuii T-KIeTOUHBIH OTBET, M300peTeHne TaKKe BKIIKOYAET il Vifro W in vivo
METOJIbl IPUMEHEHHUS] aHTHUTEJ 10 N300PETeHUIO Ui CTUMYJISLUH, YCHICHUS UM anperyJsui
aHTUreHcneudpuieckux T- KIeToYHbIX peakiuii (oTBeTOB). Hampumep, n3odpereHue BKIIKOYAET
METOZl CTHUMYJSILUK aHTUTeHCHelM(pUIecKoro T-KJIeTOYHOro OTBeTa, 3aKITIOYAOLIMICA B
KOHTAKTUPOBAHUH YKa3aHHOHN T KJIETKM C aHTHTEJIOM MO U300PETeHUI0 TaKUM 00pa3oM, YTOObI
CTUMYJIUPOBAJICS aHTUreHcnenupudeckuit T- KiIeTouHbld oTBeT. J[s KOJUYeCTBEHHOTO
OTpeNeNIeHUs] aHTUIeHCTIeHU(PUIEeCKOro T- KJIETOYHOrO OTBETa MOXKHO HCIOJIB30BAThH JIFOOOH
MOIXOASIINA UHAUKATOP aHTUTeHCnenupudeckoro T-kieTodHoro orseTa. Heorpanuyusaromime
NPUMEPBI OAXOISALINX HHIUKATOPOB (yKa3aTeseil) BKIIFOYAI0T NMOBBIIEHHYIO nponndepaunto T
KJIETOK B NMPHUCYTCTBUU AHTHUTENA W/WJIM TMOBBIIICHUE NMPOXYKLIHH LHUTOKHHOB B MPHUCYTCTBUU
aHTuTeNa. B mpenamodTuTENPHOM BapuaHTe H300peTeHHMs aHTUreHcnenupuueckmii  T-
KJIETOYHBIN OTBET CTUMYJIUPYET NPOAYKLMIO UHTEPJICHKUHA- 2.

H3o0pereHne BKIIIOYAET TaKXKE€ METOJ CTUMYJSIIMM MMMYHHOTO OTBeTa (Hampumep,
anTurercnenpduueckoro T- KIETOYHOro OTBETa) Yy CYyOBEKTa, 3aKIIOYAIOIIMNACS BO BBEACHUH
aHTHUTENIa IO U300pPETEeHHI0 CYOBEKTy TakuM oOpa3oM, YTOOBI y CyObeKTa CTUMYJIHUPOBAJICS
UMMYHHBIi ~ OoTBeT (Hampumep, aHrtureHcneuududeckuii  T-xnerouneli  oreer). B

NPEANOYTUTENbHOM BapuUaHTe H300peTeHus CyOBeKTOM SBJSIETCS HOCUTENb OMyXOJdH, a
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CTHUMYJIUPYETCS UMMYHHBIH OTBET MPOTHB ONMYyXOJH. B NIpyrom mpenmnouTHTENbHOM BapUaHTE
n300peTeHnst CyOBEKTOM SIBJIIETCS HOCHUTENb BUPYCa, & CTHUMYJIUPYETCS WUMMYHHBIH OTBET
IPOTHUB BUpYCA.

B npyrom acnekte n3o0peTeHHe BKIIOYAET METON MHTHOWPOBAHUS POCTA OMyXOJEBBIX
KJIETOK Y CYyOBEeKTa, 3aKJIFOUAOIIUICS BO BBEICHHH CyOBEKTY aHTHTENA MO U300PETEHUIO TaKUM
o0pasom, 4ToObl y CyObekTa HHrHOMpOBaJCs poCT onyxonu. Eie B 0HOM acniekTe u3oopeTeHue
BKJIIOYAET METOJ| JICYEHUS] BUPYCHOH MH(EKLNU y CyObeKTa, 3aKIFOUAOIINHCS BO BBEICHHH
CyOBEKTy aHTHTENA 0 U300PETeHUI0 TaKUM 00pa3oM, YTOOBI MPOBOAUIIOCH JieueHHe HHPEKIIUN
y cyObekTa.

OTH U APyrUe METOMABI MO U300PETEHUIO MOAPOOHEe OOCYKNAIOTCS HUXKE.

Pax

bnokana LAG-3 aHTuTENnaMu MOXET YCHJIMNTb UMMYHHBIN OTBET Ha PaKOBble KIETKU Y
nanueHTa. B ogHOM acniekte Hacrosimee n300peTeHrne OTHOCUTCS K JISYEHUIO CYOBeKTa i1 Vivo ¢
noMompto antutena npotuB LAG-3 Takum o0pa3oM, 4TOObI MHTHOMPOBAJCS POCT PAKOBBIX
onyxosieil. AHTureno mnpotuB LAG-3 MOXHO HCHOIB30BATh CAMOCTOSITEIBHO ISt
WHTHOUPOBAaHUS pOCTAa PAaKOBBIX omyxojeit. WMmu ke, antureno nporuB LAG-3 MOXKHO
UCTIONB30BAaTh B COYETAHHMM C JAPYTUMH HMMYHOT€HHBIMH  areHTamu, OOBIYHBIMHU
NPOTHBOPAKOBBIMHU JIEKAPCTBEHHBIMHU CPEACTBAMH WJIM APYTMMHU aHTHTEJIAMH, KaK OIHCHIBAETCS
HIDKE.

COOTBETCTBEHHO, B OJIHOM BapHaHTE HM300pETeHHE BKIIOYAET METOA WHTUOMPOBAHUS
pPOCTa PaKOBBIX KIETOK y CYOBEKTa, 3aKIIOUAOIINNCSA BO BBEIEHUH CYOBEKTY TepaneBTHUECKU
3¢ dexTuBHOrO KoauyecTsa anturena npotuB LAG-3, Ui ero aHTUreHCBSA3bIBAIOINETO Y4acTKa.
IIpennouTHTeNbHO, AHTUTENO MpPEACTaBIsAeT cOOOi uenoBeueckoe aHtuteno nporus LAG-3
(Takoe, kak JI000€ M3 YENOBEYECKHX AHTUTENT NPOTHB dYenoBedeckoro LAG-3 mo maHHOMY
onucanuo). IlomMuMo 3TOro, WiM B KauecTBe AaJlbTEPHATHBBI, AHTUTENO MOXET SIBJISATBHCS
XUMEPHBIM WM TYMaHU3UPOBAaHHBIM aHTUTENOM npotuB LAG-3.

[IpennoyTHTe bHBIE PAKOBBIE OMYXOJH, POCT KOTOPBIX MOXHO HHTHOUPOBATH,
UCTIONB3YSl AHTUTENA 1O UW300PETEeHHI0, BKIIIOYAIOT PAKOBBIE OMYXOJIH, Kak MpPaBUJIO,
BOCIIPHMMYHBBIE K MMMYHOTepanuu. HeorpaHHUMBArOIIKE MPUMEPhl MPEANOYTUTENbHBIX IS
JEYSHHsT PAKOBBIX 3a00NIeBaHMN BKJIIOYAIOT MEJAHOMY (HAampuMep, MeTacTaTHYECKYIO
3JIOKQYECTBEHHYIO MEJIAHOMY), PaK MOYKU (HANpUMep, CBETJIOKJIETOYHYIO KapLUHOMY), pak
NpPEACTATeJIbHOW  Jkee3bl  (HampuMep, TOPMOH-  PE3UCTEHTHYK  aleHOKAPLMHOMY
NPEACTATENIbHOW JKeJe3bl), PaKk MOJIOYHOW JKEeNe3bl, paKk TOJCTOW KHUIIKH M PakK JIETKOro
(HarpuMep, HEMEITKOKJIETOUHBIN pak Jierkoro). IloMmumo 3Toro, n3o0peTeHne BKIIOYaeT CTOHKNE
(pe3uCTeHTHBIE WM PELUUAMBUPYIOLINE 3JI0KAUYECTBEHHBIE OIYXOJIM, POCT KOTOPBIX MOXKET
UHTUOUPOBATHCS MO AEHCTBUEM aHTHUTEI 10 N300PETEHUIO.

IIpumepsl Opyrux paxkoBbIX 3a00NI€BaHHMM, KOTOPBIE MOXKHO JIEYHTh METONAMH IIO
N300pETEHNIO, BKIIIOYAIOT PaK KOCTH, PaK IOJKENYAOYHOH >KeNe3bl, paK TOJIOBBI M IIEH,
KOKHYIO WJIM BHYTPHUIJIA3HYIO 3JIOKAYECTBEHHYIO MEJAHOMY, PaK MaTKH, paK SUYHUKA,

pPEeKTaNbHBIN paK, pak aHAJIbHOH OONACTH, paK SKeNyJIKa, TECTHKYJSIPHBIA pak, KapLMHOMY
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¢dannornueBplx TPyO, KapLUUHOMY OHAOMETPHUS, KapLUUHOMY INEHKH MATKH, KapLHHOMY
BJIAraJiMINg, KapLUHOMY HAapY’KHBIX IOJIOBBIX OPTraHOB, O0e3Hb XOIKKHHA, HEXOIKKHHCKYIO
muMdoMy, pak NHINEBOAA, PaKk TOHKOIO KHINEYHHUKA, PaK 3HAOKPUHHOW CHCTEMBI, pak
IIUTOBUIHON >K€Je3bl, PaK MapaIllUTOBHIHON >KeJe3bl, paK HAINOYEUHHKA, CAaPKOMY MSTKOH
TKaHH, PaK ypeTpbl, paK IMEeHHCa, XPOHWYECKUE WIM OCTPble JIEWKO3bI, BKJIIOYAs OCTPBHIH
MHEJIOUIHBIN JIEHKO3, XPOHUYECKUI MHEJOMIHBIN JIEHKO3, OCTpbIi JMM(pOOIACTHBINA JEHKO3,
XpOHHYECKUH JUM(OOIACTHBIM JIEWKO3, COJMHMAHBIE ONYyXOJH Yy JeTed, JUM(OLUTAPHYIO
auMdomy, pak MOYEBOro My3bIpsi, PaKk TOYKH WJIM MOYETOYHHMKA, KAPLUUHOMY TMOYE€YHOMN
JIOXaHKH, OMyXoJib LeHTpaibHoi HepBHOH cucteMbl (LIHC, CNS), nepsuunyro mumdpomy [THC,
AHTUOTEHE3 OIyXOJIEH, OMyXOJib MO3BOHOYHUKA, TJIMOMY CTBOJIA TOJOBHOTO MO3Tra, aJeHOMY
runoduza, capkomy Kamommm, snupepMOUAHBIN pak, MIOCKOKJIETOYHBIH pak. T- KIETOUHYIO
mumpomy, , paxoBble 3a00JNE€BaHUS, BbI3BAHHBIE SKOJOTHMYECKUMH TNPUYMHAMH, BKIOYAs
pakoBble 3a0oNeBaHMs, BbI3BAHHBIE AacOECTO30M, M KOMOHMHALIMM YKa3aHHBIX PAKOBBIX
3aboneannii. Hacrosimee m3oOpeTeHre MPUMEHHMO TAakKXKe ISl JICYeHUS METaCTaTUYeCKHX
¢dopM paka, B HaCTHOCTH, METACTATUYECKOH pakoBOH omyxoiy, skcnpeccupyromeii PD- L1 (Iwai
et al. (2005) Int. Immunol. 17: 133- 144).

HeoOsi3aTensHo, antutena k LAG- 3 MOXXHO OOBENUHSATH C IMMYHOTE€HHBIM areHTOM,
TAKUM KaK pPaKOBbIE KJETKH, OYHIIEHHbIE OITyXOJIEBbI€ AHTUTEHBbI (BKJIFOYAs MOJIEKYJIbI
PEKOMOMHAHTHBIX O€JIKOB, NMENTUAOB M YIJIEBOJOB), KJIETKH U KJIETKH, TpaHC(peUHpOBaHHBIE
reHaMH, KOJUPYIOIUMH UMMyHOCcTHMYMpyrotnne uutokussl (He ef al (2004) J. Immunol. 173
4919- 28). HeorpannuuBarouye mpuMepbl OMyXOJEBbIX BAKLIUH, KOTOPBIE MOXKHO HCIIOJIB30BATb,
BKJIFOUAIOT MENTHUJIbI aHTUTE€HOB MeJIaHOMBI, Takue kak nentunasl gpl100, MAGE anturenos, Trp-
2, MART1 w/unu THpO3UHA3bIL, WU OIYXOJIEBbIE KJIETKH, TPaHC(HELUPOBaHHbIE JJIsl SKCIIPECCUU
uurokuHa GM- CSF (nogpobno obcysknaercs: HuxKe).

ITokazaHo, 4TO y JIOJEH HEKOTOpPbIE ONYXOJH SIBJISIIOTCS MMMYHOTE€HHBIM, Takue Kak
MenaHOMbI. [IoBbIIAs MOPOr aKkTWBAIMKU T- KIETOK C moMoInbto Onmokanbl LAG-3, MOXKHO
AKTUBUPOBATH OTBET (PEAKIIHIO) XO35MHA HA OMyXOJIb.

IMo-Bunumomy, Onokama LAG-3 sBnsercs Oonee 3(QexkTUBHONH B COUETAHUH C
IPOTOKOJIOM BakIMHALWHU. Pa3paboTaHO MHOKECTBO HKCIEPUMEHTAIBHBIX METOIHUK (CTpaTerHii)
BaKIMHALMK TIPOTUB omyxojeil (cMm. 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. 2000, ASCO
Educational Book Spring: 730- 738; cm. Takske Restifo, N. u Sznol, M., Cancer Vaccines, Ch.
61, pp. 3023- 3043 B DeVita ef al. (eds.), 1997, Cancer: Principles and Practice of Oncology,
Fifth Edition). Ilo ogHO! M3 3THX METOAMK BAaKLUMHY TOTOBST, UCTIOJNbB3Ysl ayTOJOTWYHBIE WU
AJNJIOTEHHBbIE OIyXOJieBble KIeTKH. [loka3aHO, 4YTO S5TH KIETOYHbIE BaKLUWHBI HaubOoiee
5 (eKTUBHBL, €CIU OIMyXOJeBble KIETKH TpPaHCHELMPOBaHbBl TaKUM 00pa3oM, YTOOBI
skcnpeccupoBate GM-CSF. O6napyxeno, uro GM-CSF sBisieTcss MOIIHBIM aKTHBATOPOM
NPEe3eHTAllUY aHTUT'eHOB IS BakuMHALMK npotus omyxosed (Dranoff ef al. (1993) Proc. Natl.
Acad. Sci U.S.A. 90: 3539- 43).
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H3ydeHne >KCIpPECCHMM T€HOB M INPUMEPOB KPYIMHOMACIITAOHOW 3KCIPECCHH T'E€HOB
PA3JNNYHBIX OMYXOJISAX MO3BOJIIIIO AATh ONPENEIeHNE TaK HA3bIBAEMBIX OMyXOJeCnelnpUIecKux
antureHoB (Rosenberg, SA (1999) Immunity 10: 281- 7). Bo MHOrux cnydasx O3TH
ornyxoJjecrenupuIeckue aHTUIeHbl NPEICTABISAIOT cOOOH aAudQepeHIUpOBOUHbIE AHTHUIEHBI,
JKCIIPECCHUpPYEeMble B ONyXOJIAX U B KJETKe, U3 KOTOpPOH oOpa3zoBaHa OIyXOJb, HAIpHUMED,
MmenaHouuTapHble anturensl gpl00, MAGE anturenst u Trp- 2. bonee Toro, MoXHO 1MOKa3arTh,
YTO MHOTHE U3 3THX AHTUIEHOB IMPEACTaBIAIT COOOH MumeHHu omyxousecrnenuduiecknx T-
KJIETOK. OOHapy»kuBaeMbIX y xo3siuHa. biokany LAG- 3 MOXHO MCTONB30BaTh B COYETAHUU C
IPYIIOH PEKOMOMHAHTHBIX OENKOB W/WJIM TENTHIOB, SKCIPECCHPYEMBIX B OIMYXOJH, YTOOBI
BbIPaOOTATh UMMYHHBIN OTBET Ha 3TH OeJKH. DTU OEJIKM B HOPME PacCMAaTPUBAIOTCSI UMMYHHOMR
CHCTEMOW KaK ayTOAHTHUIeHbI, W, CJIEAOBATENbHO, K HUM MOAAEPKUBAETCS TOJEPAHTHOCTD.
OnyxoneBblii aHTUTEH MOXKET BKJIIOYaTh OEJIOK TeJoMepasbl, KOTOPBIH Tpedyercs Ui CUHTe3a
TEJIOMEPOB XPOMOCOM M KOTOPBIH 3KcHmpeccupyeTcst Oonee deM B 85% ciydaeB pakoOBBIX
3a00NeBaHM YEJIOBEKAa M JIMIIb B OTPAHUYEHHOM 4YHCiIe comarmyecknx TkaHed (Kim ef al
(1994) Science 266: 2011- 2013). (3T coMaTHUYeCKHE TKAHH MOTYT OBITh 3AIIUIIEHBI OT
UMMYHHOH aTak pa3IMYHbIMU criocobamu). OnyxoJeBblil aHTUTeH MOXKET TaK)Ke MPEICTABISATh
co0oil "HeoaHTHUreH", HKCMIPECCHPYIOMMICS B PAKOBBIX KIETKaX BCJIEICTBHE COMATUYECKUX
MyTAalHi, KOTOPbIe M3MEHSIOT OEJKOBYIO IMOCIENOBATEIbHOCTD, WM CO3/1aBaTh CIHUTHIE OEIKU
MEXIy HBYMSI HECBS3aHHBIMH IMOCieAoBareapbHOCTsIMU (T.€. ber- abl B dunanensduiickoit
xpomocome (xpomocome Philadelphia)), unu upnorun us B- kieToYHBIX OMyXxoJei.

Jlpyrue omyxoseBble BaKLWUHBI MOTYT BKIKOYAaTh OEJNKH BHUPYCOB, OPraHUYECKU
CBSI3aHHBIX C PAKOBBIMHU 3a00JIEBAaHMSIMU YEJIOBEKA, TAKMX KaK BHPYChI NANMJIJIOMBI YE€JIOBEKA
(BITY, HPV), sBupycer remarura (BB (HBV) u BI'C (HCV)) u Bupyc reprmeca,
accounupoBaHHblii ¢ capkomoir  Kamomm  (BI'CK, KHSV). [lpyrum  Bumom
OIyXOJIeCIeLM(PHUUECKOT0 aHTUT€HA, KOTOPbIH MOXXHO HCIIOJIB30BaTh B COYETAHUU C OJOKamoi
LAG-3, sasustorcs ounmeHHble Oenku teruoBoro moka (BT, HSP), BeineneHHble U3 camoii
OIyXOJIEBOW TKaHHU. DTU OEJIKH TEIJIOBOrO IIOKa COAEPIKAaT (PparMeHThl OEIKOB U3 OMyXOJIEBBIX
kietok u 3t HSP  saBjmsroTcst  BbICOKOO(ppeKTHBHBIMH ~ TpH  JOCTaBKE K
AHTUTCHIIPE3CHTUPYIOIIUM KJIETKaM JJIsl BbIIBJIEHHsT HUMMyHHTeTa K omnyxomsiMm (Suot &
Srivastava (1995) Science 269: 1585- 1588; Tamura et al. (1997) Science 278: 117- 120).

JennputHbie KJIETKU (K, DC) NPEACTaBIISAIOT coboit MOII[HbIE
AHTUTEHIIPE3CHTUPYIOIIHNE KIIETKH, KOTOPBIE MOXHO HCIIONIb30BaTh ISl TOTO, YTOOBI BBI3BATH
anTurercnenduueckuiit orser. DC MOryT OBITh NOJYYEHBI €X Vivo U Harpy>KeHbl pa3IHIHbIMU
OeKOBBIMHU U MENTUAHBIMA aHTUTEHAMH, & TAK)Ke SKCTPAKTaMHU OmMyxojeBbix kieTok (Nestle ef
al. (1998) Nature Medicine 4: 328- 332). DC MOXXHO Takke TpaHC(HEHPOBATh T€HETHYECKUMHU
METOZIaMU C LIEJIbIO0 SKCIIPECCUPOBATH 3TH OIMyXoJeBble aHTureHsl. [ nvmmyrnzannu DC Taxoke
HETIOCPEACTBEHHO ClMBasu ¢ onyxoseBbiMH kietkamu (Kugler ef al. (2000) Nature Medicine 6:
332- 336). B xauectBe 3¢ (eKTHBHOrO METOAA BAKIMHALIMHY C LENIBbI0 aKTUBALIMU 0OJIee MOLTHOTO
IPOTHBOOITYXOJIEBOTO OTBETa MOXHO HCHONb30BaTh DC HMMyHH3aLMI0 B COYETAaHUH C
6nokanoit LAG-3
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brokany LAG- 3 MOXHO Takke KOMOMHHPOBaTb C OOBIYHBIMH IPOTHBOPAKOBBIMH
TepaneBTHUeCKUMHU cpenctBamu. biokany LAG-3 MoxHO >(QeKkTHBHO coderaTb C
XuMHoTepanuen. B aTux ciydasx MOKHO CHU3UTDH O3y HA3HAYAEMOTO XUMUOTEPANEBTUUYECKOTO
arenra (Mokyr et al. (1998) Cancer Research 58: 5301- 5304). IIpuMepoM Takoro coueTaHus
ABJSIETCS] TpUMeHeHne antutena npotus LAG-3 B komOuHamu ¢ nakapOa3suHOM IS JICYESHUsI
MeJIaHOMBI. JI[pyruM mpuUMepoM TakoW KOMOHMHAIMM SIBJISIETCS KOMOMHALMSI aHTHUTENla MPOTHB
LAG-3 c¢ wunrepneiikunom-2 (IL-2) npna neueHuss MenmaHoMmbl. HaydHbIM  OOBSICHEHHEM
KOMOWHHUPOBAHHOTO npuMeHeHus1 Oyokanel LAG-3 1 XuMHOTEpanuu SIBJISETCS TO, YTO TUOeNb
KJIETOK,  SIBJSIFOLIAsICS  CJIEACTBHEM  LIUTOTOKCHYECKOro  JEWCTBUSL  OOJIBIIMHCTBA
XUMHOTEPANeBTHUECKUX COEJUHEHHH, OJKHA BbI3BAaThb IOBBIIIEHHbIE YPOBHU OIyXOJIEBOTO
aHTUT€HAa HA MYyTH Ipe3eHTaluuyd aHTureHa. JpyruMu BHUAaMH TepaneBTUYECKUX CpPEICTB,
KOTOpbIe B kKoMOMHaIuH ¢ 6s10kanoit LAG-3 MOryT OKa3bIBaTh CHHEPTHUECKOE NEHCTBUE 32 CUET
ruOeNn KJIETOK, SIBJSIETCS OOJIydeHHe, XUPYPruuecKas onepanisi 1 TOPMOHAIbHAS JeTPUBALIHSL.
Kaxaplif U3 5TUX NPOTOKOJIOB CO3[]a€T UCTOYHHUK OIMYXOJIEBOI'O AHTUI'€HA B OPraHU3Me XO3sIMHA.
WHruOuTopsl aHruoreHe3a Takke MOXKHO couetatb ¢ Onokamoin LAG-3. HWHrubuposanme
aHTUOTeHE3a MPUBOAMT K CMEPTH OMYXOJEBBIX KJETOK, YTO MOXKET OOECIEeYHTh MOCTYIUICHUE
(TOAMUTKY) OMyXOJIEBOTO AHTHI'€HA HA IYTH MPE3CHTALIH aHTHI'€HA XO35IMHA.

Antutena, Onokupyromue LAG-3, MOXHO Takke MPUMEHATh B KOMOWHALMU C
OucrnerpUyecKUMH  aHTUTENAMH,  KOTOpble  HaueiauBaloT  3(P(EeKTOpHbIE  KIIETKH,
skcrnpeccupyromue Feo mnu Fey peuenTop, Ha omyxoneBble KJIE€TKH (CM., HAIIPUMED, MATEHTHI
CHIA No. 5922845 wu 5837243). bucnenuduueckue aHTUTENAa MOXHO IPUMEHSTH IS
HAlleJIMBAaHUS Ha J1BA OTAENbHBIX aHTUreHa. Hanpumep, oucnenuduueckue anrurena npotus Fc
peLenTopa/mpoTuB OINyXOoJeBoro aHTtureHa (Hampumep, Her- 2/neu) MOXHO NpUMEHSTH A
HaLleIMBaHUsl Makpo(daroB Ha y4acTKH ONMyXOJH. DTO HaleJHBaHUE MOXeT Oonee 3P PekTHBHO
AKTUBUPOBATDH OMyXoJjecrnennupuieckue peakiuu. T- KIeTOYHas CoCTaBstomast (“miedo’) aTux
OTBETOB YCHJIMBAETCS TpPU HCIONb3oBaHuu Onokanel LAG-3. Mnu ke, aHTHreH MOKHO
IOCTaBJIATh HemocpeacTBeHHO K DC, npumenss Oucneuudpuyueckue aHTUTENa, KOTOpbIe
CBSI3bIBAIOTCS C OMYXOJIEBBIM AHTHI€HOM U CIIELU(PUIECKUM MapKepPOM KJIETOUYHOW MOBEPXHOCTH
JEHJIPUTHBIX KJIETOK.

Onyxonu yKJIOHSIOTCS OT UMMYHHOTO KOHTPOJIS, MCHOJb3Yysl LBl Psii MEXaHU3MOB.
MHorue U3 3THX MEXaHH3MOB MOKHO MPEONIOJIETh C MIOMOLIBIO WHAKTHUBALIMH OEJIKOB, KOTOpPbIE
SKCIIPECCUPYIOTCS OMYXOJIIMH U KOTOPBIE 00JIaTal0T HIMMYHOCYIIPECCOPHON aKTUBHOCTBIO. DTH
Oenku BrmouaroT, cpenu npounx, TGF- B (Kehrl ef al. (1986) J. Exp. Med. 163: 1037- 1050),
IL- 10 (Howard & O'Garra (1992) Immunology Today 13: 198- 200), u Fas nurann (Hahne e al.
(1996) Science 274: 1363- 1365). AHTUTENa K 3THM CTPYKTYpaMm MOXKHO HCIIONIb30BaTh B
koMOumHaimu ¢ aHtareaoM  npotuB  LAG-3  pmns mpoTHMBOAEHCTBHUS — ACHCTBHIO
MMMYHOCYTIpECCOpa U COeNCTBUS HMMYHHOMY OTBETY XO35IMHA Ha OMYyXOJIb.

B komOunaumu ¢ antutenom mnpotuB LAG-3 MOXHO NPUMEHATh APYTHUe€ aHTUTENA,
KOTOpbI€ AKTHBHPYIOT HMMMYHHBII OTBET XO35iIMHA. JTH aHTHUTENA BKJIKYAIOT MOJIEKYJbI Ha

MOBEPXHOCTH JACHAPUTHBIX KJIETOK, KOTOpble akTUBUPYIOT DC (QYHKLMIO U Ipe3eHTaLHIo
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anturena. Aururena npotus CD40 cniocoOHbI 3¢h(heKTUBHO 3aMelaTh XeNnepHy aKTHBHOCTh
T- xnerox (Ridge ef al. (1998) Nature 393: 474- 478) u MOTyT NPUMEHATHCS B COYETAHUH C
anturenamu npotuB LAG- 3 (Ito et al. (2000) Immunobiology 201 (5) 527- 40). AxtuBupyromue
aHTUTENA K KOCTUMYJIATOPHBIM MojekyiaMm T kierok, TakuMm kak CTLA- 4 (manpumep, maTeHT
CIIOA No. 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), Takxke MOryT oOecreurBaTh MOBBIIIEHHBIH YPOBEHb aKTHBALUU T- KJIeTOK. B
HACTOsILIlee BpeMsl TPAHCIUIAHTALMS KOCTHOTO MO3Ta NMPHUMEHSIETCS Ui JICUEHUS Pa3IudHbIX
OIyXOJIeN TeMOIMO3TUYECKOTO MPOUCXOKAEHHS. XOTs MOCIEACTBHEM 3TOTO JIEUEHUs SIBISIETCS
rOMOJIOrHYHast 0OJIe3Hb (TPAaHCIUIAHTATA- IPOTUB- XO35/MHA), OTBET TPAHCIUIAHTATA HA OMyXOJIb
MOXKET MpPHUHECTH TepaneBTU4YecKyro mnonb3y. bnokagy LAG-3 MOXHO NpUMEHATb JJs
NOBbIIEHHS 3((HEKTUBHOCTH MEPECAKEHHBIX TOHOPCKUX onyxojecnenuduaecknx T- KIeTok.

HNmeroTcss Takke HEKOTOpbIE 3KCIEPUMEHTAlbHBIE IPOTOKOJBI JIEUEHHUs, KOTOpbIe
BKJIFOYAIOT €X ViVO aKTUBALMIO U SKCIIAHCHIO aHTUTIeHCTIeUN(pUIecKux T- KIETOK M aJONTHBHBINA
NEPEeHOC 3TUX KIETOK DPELUNHEHTaM C LeNbl0 CTHMYJUPOBaTh aHTHUreHcrnenududeckue T-
kaetkn npotuB omyxonu (Greenberg & Riddell (1999) Science 285: 546- 51). Otu metonsl
TAKXX€ MOXHO MPUMEHATh JJIl aKTUBALMU - KJIIETOYHBIX peakiui Ha MH(EKIMOHHBIE areHThI,
takue kak CMV. Ex vivo akTtuBauus B IpucyTcTBUM anturen npotuB LAG- 3 MokeT noBBICUTH
4aCTOTY U aKTUBHOCTb aJJONITUBHO NEpeHeCeHHBIX T KJIETOK.

Hunoexyuonnvie 3ab6o0nreeanus

Jpyrue Meronbl 1O HW300pPETEHHIO MPHUMEHSIOTCS JJsl  JIEYEHUs MAIHEeHTOB,
NOABEPIIINXCS ACHCTBUIO KOHKPETHBIX TOKCHHOB WM NaToreHoB. COOTBETCTBEHHO, APYroi
acTeKT W300peTeHust BKIIIOYAeT METOA JieueHHs HH(PEKIMOHHOro 3aboneBaHusi y CyObekTa,
3aKJIIOYAIOINMICS BO  BBEeJeHWH CyOwpekry anTurena nporuB LAG-3, wmm  ero
AHTUTCHCBSI3BIBAIOINETO  Y4YacTKa, TaKUM  00pa3oM, 4YTOObI IPOBOAMIIOCH  JIEUYEHHE
uHpeKIMOHHOrO  3a0oneBaHus.  [IpenmOYTHTENHHO, AHTHTENO  MPEACTABIsieT  COOOH
YeJIOBEYECKOe aHTUTENIO MPOTUB uejoBedueckoro LAG-3 (Takoe kak Jir000€ M3 YeIOBEYECKHX
aaturen mnpotuB LAG-3 mno panHomy onwmcanuio). IloMHMO 3TOro, wimm B KayecTBe
AJIbTEPHATHBBI, AHTUTEJIO MOXET MPENCTABIATh COOOW XHUMEpPHOE WM T'yMaHH3HPOBAHHOE
AHTHTEJIO.

ITonoOHO  oOcykmaBIIeMyCsi  BbIIE TNPUMEHEHUIO ISl JICUEHUS  OMyXOJieH,
aHTuTenoonocpenoBanHas  Omokama LAG-3  MOXeT  NPUMEHSTBCS — WHANBHUAYAJIbHO
(caMOCTOSITENTPHO), WM B KAa4eCTBE aIbIOBAHTA B KOMOMHALIMK C BaKLUHAMH Ui CTUMYJIILUN
UMMYHHOTO OTBETa Ha TIATOTE€HHBbI, TOKCHUHBI M AyTOAHTUTEHbL. lIpUMepbl MAaTOreHOB, B
OTHOIIEHUH KOTOPBIX 3TOT TEPAIEBTUIECKUNH METO MOJKET ObITh OCOOEHHO IMOJIE3€H, BKIIFOYAOT
natoreHel, 3QQexTrBHAs BaKLMHA NPOTUB KOTOPBIX B HACTOSINEE BPEMsl OTCYTCTBYET, HIIU
NaTOT€HBl, MPOTHB KOTOPBIX OOBIYHBIE BAKIIUHBI HENOCTATOYHO 3(PPEKTHBHBI. DTH NMATOTEHBI
BKJIIOUAIOT, HO 0Oe3 orpanmuenuss BUY, rematur (A, B, & C), rpumnm, reprec, iasamOIno3,
MaJIIPUIO, JICWIIMAHUO3, 30JOTHUCTBIA CTa(UIIOKOKK, CHHErHOWHyI manouky (Pseudomonas

aeruginosa). biaokaga LAG-3 ocoOeHHO nmpuMeHnMa MPOTUB YCTOWYUBBIX MH(EKIHMH areHTaMu,
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takuMu  Kak BHY, KoTopble TMpPE3eHTUPYIOT HW3MEHSIOLINECS AHTHIeHbl B MPOLECCe
uHUIPOBaHHUs. DTH HOBBIE SMMTOIBI PACMO3HAIOTCSA KaK YY)KEPOIHBbIE BO BpEMsl BBEICHHS
aHTuTeNna MpoTuB dYenoBeueckoro LAG-3, TeM caMbIM BbI3BIBA€TCS CUJIbHBIN T-KJIE€TOUHBIN
OTBET, KOTOPBIH He ocnabisieTcst (He raCUTCs) HeraTUBHBIMU CUTHaJIaMH ¢ momontbio LAG-3.

HexoTopsle mpuMepbl NaTOT€HHBIX BUPYCOB, BBI3BIBAIOINX MH(PEKIMH, BOCIPUUMYHUBbBIE
K JICUSHHIO MEeTOJaMHu 1o u3odperenuto, BkmouaroT BUY, rematut (A, B wiu C), repniec- Bupyc
(nanpumep, VZV, HSV-1, HAV-6, HSV-II u CMV, Bupyc OmmreiiHa- bapp), ageHoBupyc,
BUpPYC rpummna, (IaBUBUPYCHI, BXOBHPYC, PHHOBHPYC, BHpPyCc KoOkcaku, KOpOHaBHPYC,
PeCIpaToOpHO- CUHIMTHAIBHBIN BUPYC, BUPYC CBUHKH, POTABUPYC, BUPYC KOPHU, BUPYC KOPEBOIt
KpacHyXH, BHUPYC MapBOBHUPYC, BUpPyC KkopoBbel ocnbl, HTLV Bupyc, Bupyc neHre, BHUpYC
NanuIIOMbI, BUPYC KOHTAarMO3HOTO MOJUTIOCKA, BUPYC MOJHOMBI, BUpYC OeleHcTBa, BUupyc JC u
BUpPYC apOOBHPYCHOTO 3HIIe(amuTa.

Hekoropeie  mpumepbl  MATOr€HHbIX  OakTepui,  BbBBIBAIOLIMX  HH(EKIUH,
BOCIIPUMMYHBbIE K JICYEHUIO METOJAMHU MO HACTOSILIEMY H300pPETEeHHIO, BKIFOUAIOT XJIAMHUJINH,
PUKKETCHO3HbIE ~ MHKPOOPTaHU3MbI,  MHKOOAKTEpUH,  CTA(pHIOKOKKH,  CTPENTOKOKKH,
THEBMOKOKKH, MEHMHTOKOKKH M TOHOKOKKH, KJIeOCHeUly, MpOTeH, ceppaTuio, pseudomonas,
JeTHOHEIUTbl, MU TepuitHble OaKTEPHH, CATbMOHEIUTY, MAJOYKOBUIHBIE OAaKTepuu, OaKTepHH-
BO30OYAUTENN XOJIePhI (XOJNIEpHBINH BUOPUOH), CTOJNIOHSIKA, OOTyIM3Ma, CUOMPCKON SI3BBI, YYMBI,
nenrocnuposa u donesnu Jlaiima.

HexoTopbie npuMepbl MATOreHHBIX IPUOOB, BBI3BIBAIOINX HH(EKLIUH, BOCIPUUMYHBbIE K
JIeUeHUI0 MeTomamMu 1o u3obperenuto, BkmodaroT rpudel Candida (C. albicans, C. krusei, C.
glabrata, C. tropicalis, etc.), Cryptococcus neoformans, acneprususl (Aspergillus) (A. fumigatus,
A. niger, etc.), rpubbl cemeiicTBa MykopoBbix (Genus Mucorales) (poma mucor, absidia,
rthizopus), rpuGel Sporothrix schenkii, 6mactomunersr Blastomyces dermatitidis, Bo3Oynutens
onmactomuko3a Paracoccidioides brasiliensis, Bo3Oyaurens koknuauonnosza Coccidioides
imamates 1 Bo30yauTenb rucromiazmos3a Histoplasma capsulatum.

Hekoropeie  mpuMepbl  MAaTOTEHHBIX  MAPA3sHUTOB,  Bb3BIBAIOIIMX  HWH(EKIIHH,
BOCIIPUUMYHBbBIE K JIEYCHHIO METOAAMH MO M300PETEHHIO, BKIIFOYAIOT TU3EHTEPUIHYIO amely
(Entamoeba histolytica), wuHdy3opun bamantuamym komm (Balantidium coli), ameObl
Naegleriafowleri, Acanthamoeba sp., mamOmuu wmu  skuapauu  (Giardia  lamblia),
kpunrocropunuu (Cryptosporidium sp.), Bo30yauTesnp mMHeBMOLMCTO3a Pneumocystis carinii,
BO30yauTens wmanspun Plasmodium vivax, ©6abesuu Babesia microti, TpumaHOCOMBI BUAa
Trypanosoma brucei, Buma Trypanosoma cruzi, neiimmanusi Bupa Leishmania donovani,
tokcoruasmy (Toxoplasma gondii), Hematony Nippostrongylus brasiliensis.

Bo Bcex BblneykaszaHHbIX MeToznax Onokany LAG-3 MOKHO KOMOMHHPOBATh C IPYTUMH
(popMamMu UMMYHOTEpaIuy, TAKOW Kak JiedeHHe IUTOKHHAMHE (Harmpumep, natepdeponamu, GM-
CSF, G-CSF, IL-2), unu Ttepanueit OucnennPUyeCKUMU aHTHUTEJIAMH, 4YTO OOecrneYuBaeT
NOBBIIIEHHYIO TPE3EHTALMI0 OIYyXOJIEBbIX aHTUreHoB (cMm., Hampumep, Holliger (1993) Proc.
Natl. Acad. Sci. USA 90: 6444- 6448; Poljak (1994) Structure 2: 1121- 1123).

Aymoummynnoie peakyuu
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Antnrena npotuB LAG-3 MOryt BbI3bIBaTH M YCHJIMBATh AyTOMMMYHHBIE PEaKIUH.
JIeACTBUTENIBHO, WMHAYKLUS INPOTUBOOIYXOJEBBIX PEAKLUUNA C HCIOJIb30BAHUEM OIyXOJEBOU
KJIETKH U TEeNTHIHBIX BAaKLUWUH IIOKa3bIBAE€T, YTO MHOTHE IPOTHUBOOIYXOJEBbIE pPEAKIIUU
BKJIFOYAIOT “aHTU- ayTOPEAKTUBHOCTH (peakuuro MpoTHB ayroaHtureHoB) (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), cm. Beie; Rosenberg & White (1996) J. Immunother Emphasis
Tumor Immunol 19 (1): 81- 4). CaenoBaTenbHO, MOXKHO PacCMaTpPUBATh MPUMEHEHHE OJIOKaIbI
anturenamMu npotuB LAG-3 B coYeTaHMU C pa3IMYHBIMH COOCTBEHHBIMH O€JKaMu MJist
pa3paboTKH MPOTOKOJIOB BAKIIMHALWK C LENbl0 3()(EeKTUBHON BBIPAOOTKH MMMYHHBIX PEaKIIHMH
MPOTUB OTUX COOCTBEHHBIX OeNkoB st JiedeHusi 3abonesBanusi. Hampumep, Oone3Hb
AnpureiiMepa BKJIIOYA€T HEANEKBATHYKO AaKKyMyJsiOui0 AP mentuaa B aMHJIOHIHBIX
OTJIOXKEHUSIX B TOJIOBHOM MO3re€, aHTHTEJIBHBIH OTBET HAa MHEJOHI CHOCOOEH YCTPaHUTh 3TH
ammionnHble oTiokeHus (Schenk er al., (1999) Nature 400: 173- 177).

Jpyrue coOcTBeHHbIE O€JIKH MOXHO TaK)K€ HCIOJIb30BATh B KAUECTBE MHUILEHEH, TaKUX
kak IgE, nna neuenus amneprum m actMbl, 1 TNFo ans jedeHHs: peBMAaTOUIHOTO apTPUTA.
HakoHen, aHTUTENbHBIH OTBET HA pPA3JIMYHBIE TOPMOHBI MOXKHO WHAYLHPOBATH, NPUMEHSS
antureno npotuB LAG-3. Helrpanusyroomuii aHTUTENbHbII OTBET Ha pPENpPOAYKTHUBHBIE
TFOPMOHBI MO>KHO HCIIOJIB30BATh AJI1 KOHTpauenuuu. HenTpanus3yrommii aHTUTEIbHBINA OTBET Ha
TOPMOHBI U JIPYTHE PacTBOPUMBIE (aKTOPbI, HEOOXOAUMBIE IJIsI POCTa KOHKPETHBIX OMyXOJIeH,
TAKXK€ MOJKHO PacCMaTPUBATh KaK BO3MOXKHbIE MUIIEHU BaKI[MHALINH.

MeTonbl, aHAJIOTHYHBIE BBIIIEONMCAHHBIM METOJaM NPUMEHEHHUs AaHTUTeNa IpPOTHB
LAG-3, MOXXHO NPUMEHSATH Uil UHAYKLUH TEPANeBTHUECKOr0 ayTOUMMYHHOTO OTBETA C LEJIBI0
JIeYeHHs TALMEHTOB C HEaJeKBATHOW AaKKyMyJsIMeH APYrHMX ayTOAHTHIE€HOB , TaKOH Kak
AMIJIOMHBIE OTJIOXKEHUs, BKIo4as AP- menrun npu Ooje3Hu AJjbLreliMepa, IUTOKHHBL, TaKUe
kak TNFa, u IgE.

Baxyunoi

Awnturena nporuB LAG-3 MOXKHO NPUMEHSITh JJIsl CTUMYJISILIMN AHTHUTEHCTIEU(PUUECKUX
UMMYHHBIX PEaKLUH, MCIOJB3Ysi COBMECTHOE BBeIeHME aHTuTena npotuB LAG-3 ¢ ueneBbiM
aHTUTeHOM (Harpumep, BakUuHYy). COOTBETCTBEHHO, B APYrOM acleKTe H300pEeTeHHE BKIIOYAET
METOJl YCHJICHHSI IMMYHHOTO OTBETa Ha aHTUT€H Y CYOBEKTa, 3aKIFOYAIOIIUNCS BO BBEICHUU
cyobekty: (1) antwreHa, u (ii) antutena npotuB LAG-3, WM €ro aHTUTEHCBSI3BIBAIOIIETO
y4acTKa, TAKUM 00pa3oM, 4TOObI IMMYHHBIH OTBET Ha aHTUTEH ycwiuBajics. [IpeqnoyTurenbHo,
AHTHUTENIO SIBJSIETCS YEJIOBEYECKUM AHTUTENIOM NpoTHB denoBedeckoro LAG-3 (Takum Kak
moboe u3 yenoseuecknx aHTutea npotuB LAG-3 mo nanHOMy onmcanuto). Ilomumo sToro, nimm
B KAaueCTBe AQJbTEPHATHBBL, AHTHTEJIO MOXET TMPEICTAaBIATh COOOM XHMEpPHOE WU
I'YMaHU3HPOBAHHOE AHTUTENIO. AHTHUTE€H MOXKET NPEACTaBISATh COOOH, HampuMep, OMyXOJEeBBIN
AaHTUT'eH, BUPYCHBI AaHTHreH, OaKTepHaNbHBI AaHTHIeH WIM AaHTUIeH U3 IaTOreHHA.
Heorpannuuparoye npumMepbl TaKHMX AHTUTEHOB BKJIFOUAIOT AHTUIEHBI, OOCYKAABIIHECS B

MpeOpIayIeM pasfene, Takhue Kak OIMyXOJIEBble AHTUTEHbl (WM OIyXOJIeBbIe BAaKIUHBI),
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oOCy»naBIIMeCs BbIIE, WM AHTUTE€Hbl W3 BUPYCOB, OaKTepWil WM JPYTUX IaTOTEHOB,
OTHCAHHBIX BBILIE.

CooTBercTByIOIME MYTH BBEIACHUS KOMIO3MIMN aHTHTENAa (HANpPUMEP, YEJIOBEYECKHX
MOHOKJIOHAJIbHBIX aHTUTE, MyJIbTUCTIELIN(PUUECKIX (monucnennpuIeckrx) u
oucrerpUUecKux MOJIEKYJ U HMMYHOKOHBIOIaTOB ) MO M300PETEHUIO in Vivo W in Vilro
O0IIen3BECTHB B YPOBHE TEXHHMKH, M MX MOKET BBIOMpATh psinoBOi cnenmanuct. Hampumep,
KOMITO3HMLIUM aHTUTEJ MOKHO BBOJIUTH C NMOMOIIBIO MHBEKLUH (HAaIlpuMep, BHYTPUBEHHON MIIH
noaK0KHOM). COOTBETCTBYIOIIHE NPUMEHSIEMbIE TO3bI MOJIEKYJI 3aBHCSAT OT BO3pPAcTa U MacChl
Tena CyObeKkTa U KOHLEHTPALMU W/IITH COCTaBa KOMIIO3ULUH aHTHUTEJIA.

Kak omuceiBaercss BbIle, 4enoBedeckue anTutena npotuB LAG- 3 no usobpereHwHio
MO’KHO BBOJIUTh COBMECTHO C OJHUM WM 0OJiee APYTHX TePANeBTUYECKHX areHTOB, HAIIPUMED, C
LIUTOTOKCUYECKUM  areHTOM, pPagUOTOKCHYECKHMM areHTOM MM  HWMMYHOCYIPECCOPOM
(MMMyHOZETIpeCCaHTOM).  AHTHTENO MOXeT ObITh CBA3aHO € areHToM (B BHIE
UMMYHOKOMIUIEKCA) WJIM €r0 MOXHO BBOAWTH OTAENBHO OT areHTa. B mocnenHem ciyuae
(pa3menpHOE BBENEHHE) AHTUTENO MOXHO BBOAUTH JO, I[OCIE€ BBEIACHUS areHra Wiu
OJHOBPEMEHHO C BBEIEHHEM AareHTa, WJIH €ro MOXXHO BBOIHTH COBMECTHO C IPYTUMH
TEPANeBTHUECKUMHU CPEACTBAMHM, HAIpUMEp, C MPOTHBOPAKOBOH Tepamuei, Hampumep,
oOnyuenneM. Takue TepaneBTUYECKNE areHThl BKIFOUAIOT, CPEAH MTPOYEro, MPOTHBOOIYXOJIEBbIE
areHThl, TaKue Kak JOKCOPYOMIMH (agpuaMUIMH), LWUCIUIATHH, OJeoMUIMHA Cyibdar,
KapMyCTHH, XJopaMmOyrwi, aakapbasuH u mukiodpochaMus, TMAPOKCUMOYEBHHA, KOTOPBIE,
CaMOCTOSITENBbHO, 3((PEKTUBHBI TOJBKO NMPHU YPOBHAX, TOKCHUYECKUX HIIM CYOTOKCHYECKUX MJIS
nanueHTa. [{ucraTis BBOASAT BHYTPUBEHHO B BUe 103bI 100 MIr/mMi1 OIUH pa3 B 4eThIpE HENENH,
a aJipUaMUIIH BBOAAT BHYTPUBEHHO B BUJE 103bl 60- 75 Mr/mu pa3 yepes 21 nenb. CoBMecTHOE
BBEJIEHHE 4YelloBeueckux aHTuren npotuB LAG-3, mim X aHTUreHCBSI3bIBAIOIINX (PPArMEHTOB,
IO HACTOSIEMy H300pPETEeHHI0 C XHMHOTEpANeBTHYECKUM areHToM o0OecredyrnBaeTr mBa
NPOTHBOPAKOBBIX AreHTa, KOTOPbIE IEHCTBYIOT MO PA3IMYHBIM MEXaHH3MaM, 5TO OKa3bIBAET
LIUTOTOKCUYECKOE JEHCTBHE Ha YEJIOBEYECKUE OIyXOJIeBble KJIETKH. Takoe COBMECTHOE
BBE/ICHHE MO3BOJISIET PEIIUTH MPOOJIEMbI, BEI3BAHHBIC PA3BUTHEM PE3HCTEHTHOCTH K JIEKAPCTBAM
WIA W3MEHEHHEeM AaHTHIe€HHOCTH OIYXOJEBBIX KJIETOK, KOTOpPbIE MOMJIM OBl CHeNaTh WX
HEPEaKIIMOHHOCTIOCOOHBIMU B OTHOLICHUU aHTUTEJIA.

Taxke B 00BeM HacTOSALIETO M300pETEHUs] BXOAAT HaOOPHI, COnepsKaIiue KOMIO3HIIUU
AQHTUTENl TO W300peTeHnI0 (HAampuMep, 4YeJNOBEYeCKHUX AaHTUTEN, OUCTEU(PUISCKUX WU
MYJIBTHCTIEUPUUECKUX MOJIEKYJ, WJIH UMMYHOKOHBIOTATOB) M MHCTPYKIUH JJIST IPUMEHEHHUS.
Kpome Toro, HaOop MOXKeT conep<aTb HOMOJHUTENbHBI peareHT, WM OJHO WiH Oojee
JOTIOJTHUTEIPHBIX ~ YEJIOBEYECKMX AaHTHTEN 10 H300pPEeTeHHI0 (HampuMep, YeJIOBEUeCKOe
AHTUTENIO, MMEIOIIee JTOTMOJIHUTENbHYI0 AKTHBHOCTh, KOTOPOE CBSI3BIBAETCSI C SIHUTOIOM Ha
LAG-3 aHTuTeHe, OTJIMYHBIM OT TEPBOrO HeJOBeUeCKOro aHrurena). Habopel kak mpaBuiio
BKJIFOYAIOT 3TUKETKY, YKa3bIBAIOLIYIO HA IpEAIojaraeMoe NpUMEHEHHe CONEepKIMOro Habopa.
Tepmur »sTukeTka BKIOYaeT JHOOYIO JOKYMEHTALMIO WM IHUCBbMEHHBIM  MaTepual,

NOCTaBJIsIeMble Ha HaOope MK ¢ HabOPOM, UJIM UHBIM CITOCOOOM CONPOBOXKAAOLITNE HAOOP.
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Kombunuposannas mepanusi

B npyrom acnekre u3o0peTeHHE BKJIIOYAET METON KOMOMHHMPOBAHHOW TEpaIiH, B
KOTOpOM aHTHUTeNO npoTtuB LAG-3 BBOASAT COBMECTHO C OJHUM HIH Oojiee JAOMOJTHUTEIBHBIX
anTuten, 3(PQPEKTUBHO CTHUMYJHPYIOIIMX HMMYHHBIH OTBET, T€M CaMbIM JOIOJHUTEIbHO
YCWIMBAIOT, CTUMYJIMPYIOT WM amnperyjiupyloT HMMYHHbIH OTBeT y cyObekta. Hampumep,
n300peTeHne BKIIFOYAET METOJ CTUMYJIILIMH UMMYHHOTO OTBETa Y CYyOBEKTa, 3aKIIFOUAIOIIUICS
BO BBeNeHMU CyObekTy aHTurena npotuB LAG-3 m omHoro uim Oojiee IOTOJHHUTENBHBIX
MMMYHOCTUMYJIUPYIOIIUX aHTUTEJ, TAKUX Kak aHTuteso npotus PD-1, antureno npotus PD-L1
w/umn antureno npotuB CTLA-4, takum oOpa3zom, 4TOOBI y CyObeKTa CTUMYJIHPOBAJICS
UMMYHHBI OTBET, HAmpuMep, WHrUOUPOBAJCS POCT OMNYXOIH WM CTUMYJIHPOBAJICS
AHTHBHPYCHBIH OTBEeT. B omHOM BapuaHTe M300peTeHus CyObEeKTy BBOAST AHTHUTENO MPOTUB
LAG-3 u aatureno npotus PD-1. B npyrom Bapuanrte u3obpereHusi CyObeKTy BBOIST aHTUTEJIO
nporuB LAG-3 u antureno nporus PD-L1. Eme B ogHOM BapuaHTe M300peTeHUsS CYOBEKTY
BBOAST aHtureno npotuB LAG-3 u antureno nporus CTLA- 4. B opHOM BapuaHTte
u3o0perenus antuteno nporus LAG-3 npexncrasisier coOOH 4enoBeYeCKOe aHTUTEINO, TAKOE KaK
aHTUTENIO MO aHHOMY packpbiTuto. Mnu >xe. antureno nporus LAG- 3 MoxkeT npencTasisTh
co0oM, HampuMmep, XMMEPHOE MIIM T'YMaHU3HPOBAHHOE AHTUTENO (HampuMep, MOJYYEHHOE U3
mprrHOrOo mAb nporus LAG-3). B apyrom Bapuante n3oOpereHus: mo MEHbIIEeH Mepe OIHO
JOTOJIHUTEIPHOE MMMYHOCTUMYJIMPYIOIIEEe aHTUTENO (Hampumep, aHTHTENo mnpoTtusB PD- 1,
npotus PD- L1 n/ummn nporus CTLA- 4) npencrasser coboii uenoBeueckoe anTureno. Minu xe,
N0 MEHbLIEH Mepe OIHO MAOMNOJHUTENbHOE HMMYHOCTHUMYJHMPYIOIEE AHTUTENO MOXKET
NPEACTaBIATh COOOH. HampuMmep, XMMEpPHOE WM T'YMAaHH3UPOBAHHOE AHTHUTENO (HAmpumep,
NOJIy4€HHOE M3 MBILIMHOTO anTuTena npotus PD- 1, nporus PD- L1 w/unu npotus CTLA- 4).

B omHoM BapuaHTe HacTOsIee ~M300peTeHHE  BKIIOYAET  METOX  JICYEHUs
runepnpoiudepaTiBHOro 3adoneBaHus (HANpUMEp, paka), 3aKJIFOYAIOIIMHACSI BO BBEACHUH
anturena k LAG- 3 u anturena k CTLA- 4. B ngpyrux BapuaHTax HU300pETEHUS aHTHTEJO
npotuB LAG- 3 BBomsT B cyOrepaneBTuueckoii no3e, antureso npotuB CTLA- 4 BBomsT B
cyOTepaneBTUYeCKOi 03¢, Wi 00a aHTUTENa BBOAAT B CyOTepaneBTHUECKOH n03e. B nmpyrom
BapHaHTe W300pETeHHsI HACTOsllee H300peTeHUe BKIFOYAET METOJ H3MEHEHHsS MOOOYHBIX
SIBJIEHUH,  aCCOLMUPOBAHHBIX C  JIEYCHHEM  THIepnposudepaTHBHOrO  3a00JeBaHUS
UMMYHOCTHUMYJIMPYIOIIUM areHToM, cojepskauiuil BeereHue aHtutena npotus LAG- 3 u
cyorepanesruieckoil no3sl aHTutena nporuB CTLA- 4 cyOpekry. B HEKOTOpBIX BapHaHTax
u3o0perenust antureno nporuB CTLA- 4 mpencrasnser co60ii MOHOKJIOHAJIBHOE aHTUTENO C
YenoBedeckol nmociuenosareabHoCcThi0 10D1 (onmcanHoe B onmyOnuKOBaHHON MesknyHapoaHOH
nateHTHON 3asiske PCT WO 01/14424), a antuteno mporuB LAG- 3 mpexncrasisier co0oit
MOHOKJIOHAJIbHOE AHTHUTEJIO C YEJOBEUECKOM MOCIEN0BATEIbHOCTRIO, Takoe kKak 25F7, 26HI10,
25E3, 8B7, 11F2 umm 17E5 no naHHomy onucanuto. [pyrue antutena npotus CTLA-4,
OXBAaTBIBAEMbIE METOAMHU IO HACTOSIIEMY H300PETEHHIO BKIOYAKOT, HANpPUMeEp, aHTUTEINA,
packpbiBaeMble B: MeKayHapOOHBIX MaTeHTHbIX 3asiBkax WO 98/42752; WO 00/37504; natenre
CIOA No. 6207156; Hurwitz et al. (1998) Proc. Natl. Acad. Sci. USA 95(17): 10067- 10071,
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Camacho ef al. (2004) J. Clin. Oncology 22(145): Abstract No. 2505 (antuteno CP- 675206); u
Mokyr et al. (1998) Cancer Res. 58: 5301- 5304. B HeKOTOpBIX BapHaHTaX H300peTEHHs
antureso npotus CTLA- 4 cessbiBaercs ¢ yenosedeckum CTLA- 4 ¢ Kp 5x10® M unu menee,
csaspiBaeTcss ¢ uenoBeueckuM CTLA- 4 ¢ Kp 1x10® M unm MeHee, CBSI3BIBA€TCS C
yenoseueckuM CTLA- 4 ¢ Kp 510 M unu MeHee, uiu cesisbiBaercsi ¢ yenosedeckum CTLA-4
¢ Kp ot 1x10®*M n0 1x107'° M unu menee.

B omHoM BapmaHTe HacTOsee ~M300peTeHHE  BKIIOYAET  METOHX  JICYEHUs
runepnponudepaTuBHOro 3aboseBaHusi (HApUMeEp, paka), 3aKIFYAIOIIHMICS BO BBEICHUH
anturena kK LAG- 3 u anturena k PD-1. B npyrux Bapuantax n3oOpeTeHUs] aHTUTENIO MPOTHB
LAG- 3 BBOmsST B CyOTepameBTUYECKOW [103e, aHTtuteno mpotuB PD-1  BBomsT B
cyOTepaneBTUYeCKOi 03¢, Wi 00a aHTUTENa BBOAAT B CyOTepaneBTHUECKOH no3e. B nmpyrom
BapHaHTe W300pETeHHsT HACTOsllee H300peTeHUe BKIIFOYAeT METOJ H3MEHEHHs MOOOYHBIX
SIBIEHUH,  aCCOLMUPOBAHHBIX C  JIEYCHHEM  THIepHposudepaTHBHOrO  3a00JeBaHUSA
UMMYHOCTHUMYJIMPYIOIIMM areHToM, cojepskauuil BeereHue aHtutena npotus LAG- 3 u
cyOTepaneBTH4YeCcKOil 103bl aHTHTENna npotuB PD-1 cyOwvekty. B HEKOTOphIX BapHaHTax
n300peTeHnst CyOBbEKTOM SIBIISIETCS YEIOBEK. B HEKOTOPBIX BapuaHTax M300pETEHUs] aHTHTEJO
nporue  PD-1  mpencraBnser co0OH  MOHOKJIOHAJNBHOE  AHTUTENO C  YeJIOBEYECKOH
NOCJIEIOBATENIbHOCTBIO U aHTUTENo npotuB LAG- 3 mpexacraBiser coOOW MOHOKJIOHAJBHOE
AHTHUTEJIO C YEJOBEUECKOM MOCIeN0BaTeNbHOCThIO, Takoe kak 25F7, 26H10, 25E3, 8B7, 11F2
umi 17E5 no panHoMmy onucanuro. Ilpumepel anturen nporus PD- 1 ¢ uenosedeckon
MOCJIEA0BATEIbHOCThIO BKIItOUarOT aHTuTena 17D8, 2D3, 4HI, 5C4 u 4All, onucaHHble B
onyOnukoBaHHOW MesxayHaponHoit mareHtHoil 3asiBke PCT WO 06/121168. B HekoTOpbIX
BapuaHTax u3oOpereHus aHtuteno npotus PD- 1 cesaseiBaercs ¢ venosedeckum PD- 1 ¢ Kp
5x10®% M wmmu Menee, csi3biBaeTcss ¢ uenoBedeckuM PD- 1 ¢ Kp 1x10% M wmu wmenee,
ces3biBaeTcs ¢ uenoedeckuM PD- 1 ¢ Kp 5x10° M uiam MeHee, WIH CBSI3bIBAETCS C
uenoseueckuM PD- 1 ¢ Bemmuunnoii Kp Mexmy 1310 M u 1x1071° M unu menee.

B opgHOoM BapmaHTe Hacrosmiee HM300pETEHHE  BKJIIOYAET METOHN  JICUSHHS
runepnponudepatuBHoro 3aboseBaHusi (HApPUMeEP, paka), 3aKIFYAOINHMICS BO BBEICHUH
antutena kK LAG- 3 u anturena k PD- L1. B npyrux Bapuantax u300peTeHHs! aHTUTENIO TPOTUB
LAG- 3 BBOmar B cyOrepameBTHUeCKOH no3e, aHTuresno npotuB PD- L1 Beomsr B
cyOTepaneBTHYeCKOi 03¢, Wi 00a aHTUTENa BBOAAT B CyOTepaneBTHUECKOH no3e. B nmpyrom
BapHaHTe W300pETeHHsT HACTOsIee W300peTeHHe BKIIFOYAeT METOJ H3MEHEHHs] MOOOYHBIX
SIBIEHUH,  aCCOLMUPOBAHHBIX C  JICYCHHEM  THIeprnpoiaudepaTHBHOrO  3a00JeBaHUS
UMMYHOCTUMYJIMPYIOIIMM areHToM, cojepskauuil BeereHue aHtutena npotus LAG- 3 u
cyOTepaneBTudyeckoil no3bl aHtuTena npotuB PD- L1 cyOwexty. B HekoTOphIX BapmaHTax
n300peTeHnst CyOBEKTOM SIBIISIETCS YEIOBEK. B HEKOTOPBIX BapuaHTax M300pETEHHs] aHTHTEIO
nporus PD- L1 mnpeacraBasier co0oif MOHOKJIOHAJbHOE AHTUTENO C YEJOBEYECKOH
NOCJIEIOBATENbHOCTBIO U aHTUTENo npotuB LAG- 3 mpexacraBiser coOOW MOHOKJIOHAJIBHOE
AHTUTEJIO C YEJOBEUECKOM MOCIEeA0BaTeNbHOCThIO, Takoe kak 25F7, 26H10, 25E3, 8B7, 11F2

umn 17ES no pannomy omumcanuro. lIpumeper anturen mporus PD- L1 ¢ uenosedeckon
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MOCJIeA0BATEIbHOCTHIO BKIFOUarOT antuTena 3G10, 12A4, 10AS, SF8, 10H10, 1B12, 7H1, 11E6,
12B7 n 13G4, onucanHble B onyOnnkoBaHHONH MekayHaponHoi nmateHTHOH 3asBke PCT WO
07/005874. B HekoTOpBIX BapHaHTax u3o0pereHus: antuteno nporus PD- L1 cesasbiBaercs ¢
yenosedyeckuM PD- L1 ¢ Kp 5x10® M unu meHee, csisbiBaercs ¢ yenosedeckum PD- L1 ¢ Kp
1x10® M unu menee, cBs3biBaercs ¢ uenosedeckuM PD- L1 ¢ Kp 5x10° M unu menee, uiu
cBs3bIBaeTCs ¢ yenosedeckuM PD- L1 ¢ semuuunoit Kp mexay 1x10% M u 1x1071° M umu
MEHEE.

brnokana LAG- 3 u ogHoro wiu Oosiee BTOPBIX LEJIEBbIX aHTUreHOB, Takux kak CTLA- 4
w/wnu PD- 1 w/unu PD- L1 anTUTEIaMu MOXKET yCHIIUTh UMMYHHBIH OTBET Ha PAKOBBIE KJIETKH Y
nanueHTa. PakoBble KJIETKH, POCT KOTOPBIX MOXKET WHTMOMPOBATHCS C MOMOINBIO AHTUTEN T10
HACTOALIEMY pPACKpPBITHIO, BKJIIOYAIOT pAaKOBble KJIETKH, KaK IIPaBUJIO, OTBEYarolue Ha
UMMYHOTEpANui0. Pernpe3eHTaTHBHbIE NPHUMEPbl PAaKOBBIX 3a00JE€BaHUN [UIA  JICYCHUS
KOMOMHHUPOBAHHOW TEpaIueil Mo HACTOSIIEMY PACKPBITHIO BKIFOYAKOT PAKOBBIE 3a00JE€BaHUS,
KOHKPETHO TMEePEYHCIICHHBIC BbIIIE IPU OOCYKIEHUH MOHOTEPAITUH C TOMOIIBIO aHTHTEI IPOTUB
LAG-3.

B HekoTOphIX BapHaHTaXx H300pPETEHNUS KOMOWHALMIO TEPANEeBTUUYECKUX AHTHUTEI,
o0CyX/aeMyl0 B HaHHOM ONHCAHWH, MOKHO BBOAWTH OJHOBPEMEHHO B BHIE €IUHON
KOMIIO3UIIMK B (PapMaleBTUYECKH MPHEMJIEMOM HOCUTENe, WIH OJHOBPEMEHHO B BHIE
pa3enabHBIX KOMIO3UIUI C KAKABIM aHTUTENIOM B (papManieBTHUECKH MPpUEMIIEMOM HocuTene. B
OHOM BapHaHTe H300pETeHHs KOMOMHALMIO TEPANEeBTHUECKUX AHTHTE]I MOXKHO BBOAWTH
nocnenosatenbHo. Hanpumep, anturesno npotus CTLA-4 u antureno nporus LAG- 3 MoxHO
BBOJIUTH IOCIIEIOBATEIBHO, TAKUM 00pa3oM, uto antureno npotuB CTLA-4 BBoguTcs nepseiM,
a antuteno npotuB LAG-3 Bropbiv, unu antureno npotus LAG-3 BBoauTCcs mepBbIM, a
anrureno npotus CTLA-4 BropeiM. IToMumoO 3TOro, Uiau B KauecTBe ajbTEPHATUBBI, AHTUTEIO
npotus PD-1 u antureno nporus LAG-3 MOXHO BBOAUTH MOCIEN0BATENbHO, TAK YTO AHTUTENO
npotuB PD- 1 BBogurcs nepsbiv, a aHTUTENO NMPOTUB LAG-3 BTOpBIM, WM aHTUTENO MPOTHB
LAG- 3 BBOguTCs nepBbIM, a anTuTeno npotus PD- 1 BropeiM. [lomumo 3Toro, nim B kauecTse
anbTepHaTuBbl, aHTUTeno nporus PD- L1 u antureno nporuB LAG-3 MOXHO BBOAWTH
MOCJIEIOBATENBHO, TaK 4TO aHTUTeNO npotuB PD- L1 BBOAWTCA mepBbIM, a aHTUTENO NMPOTUB
LAG- 3 BropsiM, unu antuteno npotus LAG-3 BBoguTcs nepsblM, a aHTuTeno npotus PD- L1
BTOPBIM.

Hanee, ecnu Oonee OmHONW [03bI KOMOMHHPOBAHHOTO TEPANEeBTHUECKOrO IIpernapara
BBOAST IIOCIEAOBATENIbHO, MOPSAOK IOCIENOBATENBHOIO BBEAEHMS MOKHO M3MEHUTh Ha
OOpaTHBI WJIM OCTABUTh TOT K€ CaMblii MOPSIOK BBENEHHUS B Ka)XXKIOW BPEMEHHOH TOUKE,
MOCJIEIOBATENIbHOE BBEEHHE MOXKHO COBMELIAaTh C OJHOBPEMEHHBIM BBEJEHHEM WU
UCTIONB30BaTh JMIOOYI0 MX KoMOuHaimioo. Hampumep, nepBoe BBeneHHE KOMOWHAIMM aHTUTENA
npotuB CTLA- 4 u antutena npotuB LAG-3 MoxeT ObITh OTHOBPEMEHHBIM, BTOPOE BBEICHUE
MOKeT OBbITh MoclenoBaTeNbHbIM, npudeM aHTuTeno npotuB CTLA- 4 BBomsT mepBeIM, a
antureno npotuB LAG-3 BTOpEIM, a TPEThe BBEICHNE MOXKET OBITh MOCJIEA0BATEIbHBIM, IPHUEM

antureno npotus LAG-3 BBoxAaT nepseiM, a antureno npotus CTLA-4 sropsim, u T.4. [loMumo
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3TOTO, WM B KQYECTBE aJIbTEPHATHBBI, IEPBOE BBEEHNEe KOMOMHAINU aHTHTeNa npotuB PD-1 u
anturena npotuB LAG-3 MoxeT ObITh OJHOBPEMEHHBIM, BTOPOE BBEIEHHE MOXET OBITh
NOCJIeI0BATENbHBIM, NpUYEeM aHTUTeNno npotuB PD- 1 BBOAST mepBbIM, a aHTUTENO NPOTUB
LAG-3 BTOpBIM, & TPEThE BBEEHHE MOXKET OBITh MOCIEOBATEIbHBIM, IPUYEM aHTHTEJO IPOTUB
LAG-3 BBOasT mepBbM, a aHtuteno npotus PD-1 BropemMm, u T.4. Ilomumo 3toro, unu B
Ka4yeCTBE aJIbTEePHATUBBI, MIEPBOE BBeAeHHEe KOMOUHAMK aHTuTena npotuB PD- L1 u anTuTena
npotuB  LAG-3 MoxeT OBITb OZHOBPEMEHHBIM, BTOpPO€ BBEIEHHE MOXET ObITb
MOCJIEIOBATENbHBIM, NpHUYeM aHTUTeno npotuB PD- L1 BBOAAT mepBbIM, a aHTUTENO MPOTUB
LAG- 3 BTOpBIM, a TpeThe BBEOEHHE MOXKET OBITh MOCIEIOBATENbHBIM, MPHYEM AHTUTEJO
npotuB LAG-3 BBozAT nepsbiM, a antureno rnpotus PD- L1 BropeiM, u T.4. [pyras TunudHas
CXeMa BBEIEHUs JIEKAPCTBEHHOIO CPEICTBA MOJKET BKJIOYATh [E€PBOE BBEIEHHE, SIBISAIOLIEECS
MOCJIeI0BATENbHBIM, IIpUueM aHTuTeno npotuB LAG-3 BBOIAT NepBbIM, a aHTUTENO MPOTUB
CTLA- 4 (w/umm npotus PD- 1 wunu nporus PD- L1) BropbiM, a mocieayroIue BBEACHUS
MOTYT OBITh OTHOBPEMEHHBIMH (KOHKYPEHTHBIMH).

Heobsi3aTenbHo, komOuHammio antutena nporuB LAG-3 u omHoro wuimm Oonee
JOTMOJIHUTENBHBIX aHTUTeN (Hanpumep, antured npotuB CTLA- 4 w/unu nporus PD- 1 w/mmm
nporus PD- L1) moxHO nanee oObeaMHATH C UMMYHOTE€HHBIM areHTOM, TaKUM KakK PaKOBBIE
KJIETKH, OYMIIEHHBIE OINYXOJIEBbIE AHTHIEHBI (BKIIOUAs MOJEKYJbl PEKOMOMHAHTHBIX OEJKOB,
NEeNTUAOB W YIJIEBOAOB), KJIETKH M KIETKH, TPaHC(PEeIMpPOBAaHHBIE T'€HAMH, KOIUPYIOIIUMHU
UMMyHOCTUMYyJMpytoiue uutokunbl (He ef al. (2004) J. Immunol. 173: 4919- 28).
Heorpannuuparomue mnpuMepbl ONYXOJEBbIX BAaKLUH, KOTOPblE MOXHO HCIIOJb30BATD,
BKJIFOYAIOT MENTUABl WM MEJTaHOMHbIE aHTUIeHbI, Takue Kak nentuabl Oenka gpl00, MAGE
antureHos, Trp-2, MART1 u/unu THpO3MHA3bI, WIN OINYXOJIEBbIE KJIETKH, TpaHC(PEeLUpOBAHHbIE
TakuM oOpaszom, 4toObl 3kcrpeccupoBath HUTOKUH GM-CSF (moppoGree oOcyskmarormuics
Hwke). KomOunuposannyto 6nokany LAG- 3 u CTLA- 4 w/unu PD- 1 w/unu PD- L1 moxHO
Jajiee COBMELIAaTh C MPOTOKOJOM BAaKIMHALIMH, TAKUM Kak JIOOOH M3 MPOTOKOJIOB BAKLIMHALUH,
noapoOHO 00CYKIABIIMXCS BBILIE MTPU ONMMCAHIMH MOHOTEpAIHU aHTUTeNaMu npotuB LAG-3.

Kom6unuposannyrw 6nokany LAG-3 u CTLA-4 w/unu PD-1 w/unu PD-L1 moxHO nanee
COBMeELATh CO CTaHAAPTHBIMU MPOTHUBOPAKOBBIMHU TepareBTUUECKUMU cpencTBamMu. Hanpuwmep,
komOuanpoBanHyro Onmokany LAG-3 u CTLA-4 w/wumm PD-1 wwunu PD-L1 moxHO nanee
COBMELAThb C XUMHOTEPANEeBTUYECKUMHU cXeMaMH. B 3Tux ciydasx BO3MOXHO CHU3UTH JIO3Y
APYroro XUMHOTEPANIEBTHYECKOTO peareHTa, BBOAMMOIO C KOMOMHAIMEH IO HACTOSILIEMY
packpeituro (Mokyr ef al. (1998) Cancer Research 58: 5301- 5304). Ilpumepom Takoi
KOMOWHaIWMH siByisieTcst koMOuHanus anturen nporus LAG-3 u aaturten npotus CTLA-4 w/unmu
antuten npotuB PD- 1 w/mnu amtuten mporuB PD- L1 B coderanuu ¢ mgakapOasMHOM JUIs
JeYeHUsT MENAHOMBI. JIpyrum mpumepoMm siBisieTcsi komOuHarmsi aHtuten npotuB LAG- 3 u
aaruren npotuB CTLA- 4 wumu astuten npotus PD- 1 w/mnm anturen mporus PD- L1 B
codetaHun ¢ uHTepieHknHOM- 2 (IL-2) nns neuenus memaHombl. HaydHbIM 0OBsICHEHHEM
komOuHNpoBaHHOTO npumeHeHus: Onokanael LAG-3 u CTLA-4 w/unu PD- 1 w/umm PD-LI

COBMECTHO C XHMHOTepaHHeﬁ ABJIACTCA TO, YTO rudennb KJICTOK, ABJIAKOINAACA CICACTBHEM
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LIUTOTOKCUYECKOrO JeHCTBUA OOJNBIIMHCTBA XUMHOTEPANEBTHUECKUX COCOMHEHUH, IOJDKHA
BbI3BaTh MOBBILICHHBIE YPOBHH OIyXOJIEBOrO aHTUT'€HA HA MyTH MPEe3eHTALUN aHTureHa. [{pyrue
BU/IbI KOMOWHHUPOBAHHOH Tepamnuy, KOTOpble B KOMOWMHAIMKM ¢ KOMOMHMPOBAaHHOM OJOKamoin
LAG-3 u CTLA-4 w/unu PD-1 w/unu PD-L1 MoryT oka3biBaTh CHHEPTHUECKOE NEHCTBUE 3a CUET
rubenu KIETOK, BKJIIOYAIOT OOJNydeHHE, XUPYPrHUeCKyH ONEepalyio MM TOPMOHAJBHYIO
nenpuBanuoo. Kaxapli M3 5TUX NPOTOKOJIOB CO3/Aa€T HUCTOYHMK OIyXOJIEBOIO AHTHIEHA B
opraHusMe Xo3siiHa. MIHruOuTOpB! aHrHOreHes3a Takke MOKHO codetaTh ¢ Onmokanoi LAG-3 u
CTLA-4 w/umu PD-1 w/umun PD- L1. MurubupoBaHue aHrHOTeHe3a MPHBOAMT K CMEPTH
OMYyXOJIEBBIX KJIETOK, YTO MOXET 00ECIe4YHTh MOCTYIUIeHHE (TIOAMUTKY) OMyXOJeBOrO aHTUT€HA
Ha MyTH NPE3eHTAIlNH AHTHIeHA XO35MHA.

KombOunamro Gnokupyromux antuten kK LAG-3 u CTLA-4 w/umu PD-1 w/unmu PD- L1
MOJKHO TakXe TPUMEHATh B COYETAHHMH C OucnermpuyecKuMH aHTUTENaMH, KOTOpBIE
HauenuBaroT 3¢ eKkTopHbIe KIETKH, SKcrpeccupyromue Feo mnn Fey penentop, Ha onmyxosieBbie
kieTku (cM., Harpumep, nateHTsl CIIIA No. 5922845 u 5837243). bucnenuduyeckue antutena
MOXKHO TPHUMEHSATh JJIi HALENWBAaHWs Ha JBa OTHENbHBIX aHTHIeHa. 1- KIeTOYHas
cocraysitomasi (“Tuiedo’) 3TUX OTBETOB YCHIIMBAETCS MPH UCIONBb30BAHUH KOMOWHUPOBAHHOMN
omokaael LAG-3 u CTLA-4 w/unu PD- 1 w/umu PD- L1.

B npyrom mpumepe komOmnaruro anturten npotuB LAG-3 u mporuB CTLA-4 w/mnm
aaturen npotus PD- 1 w/mmm anturen nporuB PD- L1 MOXXHO MCTIONB30BaTh B COYETAHUH C
TIPOTHBOOMYXONEBLIMU AHTHTENAMH, TAKMMH Kak pHTyKcaH © (puTykcumal), repuenTuH®
(TpacTysymab), Gekcap (Bexxar® Tosurymomal), 3esamun® (ubpurymomab), KOMIIAC
(Campath®, anemrysyma6), Lymphocide® (smpartysyma6), aBactun® (6epanusymab) u Tapiesa
(Tarceva®, spnoTunu6) u T.. B kauecTBe mpuMepa U He ejas CBA3BIBATL cebs TeopHei,
JieYeHHe MPOTUBOPAKOBBIM aHTUTEJIOM MUJIM IPOTHBOPAKOBBIM aHTUTEJIOM, KOHBIOIMPOBAHHBIM C
TOKCHHOM, MOXET BbI3BaTb CMEPTh PAKOBBIX KJIETOK (HAIpPUMeEp, OMYyXOJIEBBIX KJIETOK), YTO
MOTJIO OBl YCHUIMBATh UMMYHHBIN 0TBeT, onocpenoBanubiii CTLA- 4, PD-1, PD-L1 umu LAG-3.
Tunuuebll TpUMeEp JIEYEHHs TUNEPNpoIudepaTUBHOrO 3a0ojieBaHUs (HApUMEp, PaKOBOH
OIyXOJIM) MOXKET BKJIIOYATh MPOTHBOPAKOBOE AHTUTENIO B KOMOMHALMHU C AHTHTEJIAMU TPOTUB
LAG-3 u anturenamu nporus CTLA- 4 w/wnu antutenamu nporus PD-1 w/unu anTUTenamu
npotus PD- L1, oqHOBpeMEHHO WIH MOCIEIOBATEIbHO, WM B KOMOWHALIMN OHOBPEMEHHOTO U
NIOCJIEIOBATEILHOTO BBEICHHUS, YTO MOKET YCHJIMBATDH MPOTHBOOIYXOJIEBbI HIMMYHHBIH OTBET
XO3sIMHA.

Onyxonu yKJIOHSIOTCS OT UMMYHHOTO KOHTPOJIS, MCIIONB3Ys LIENBIA Psii MEXaHU3MOB.
MHorue U3 3TUX MEXaHH3MOB MOKHO NPEONIOJIETh C TIOMOLIBI0O WHAKTHUBALIMH OEJIKOB, KOTOpPbIE
SKCIIPECCUPYIOTCS OMYXOJIIMH U KOTOPBIE 00JIaIal0T HIMMYHOCYIIPECCOPHON aKTUBHOCTBIO. DTH
Oenku BrouaroT, cpenu npounx, TGF- B (Kehrl ef al. (1986) J. Exp. Med. 163: 1037- 1050),
IL- 10 (Howard & O'Garra (1992) Immunology Today 13: 198- 200), u Fas nurann (Hahne et al.
(1996) Science 274: 1363- 1365). B npyrom mpumMepe aHTUTENA K KaXIOH U3 3TUX CTPYKTYP

MOJKHO niajiee o0benuHATh ¢ koMOuHanuen anturen npotuB LAG- 3 u nmporus CTLA- 4 w/unu
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npotuB PD- 1 wunu nporus PD- L1nns nporuBogeicTBUsl NEHCTBUI0O UMMYHOCYTIpEccopa |
COJIEHCTBUSI UMMYHHOMY OTBETY XO35IMHA HA OIMyXOJb.

C xombunanmei anturen npotuB LAG-3 u nporus CTLA- 4 w/unu npotus PD- 1 n/unu
npotus PD-L1 MOXHO AOMOIHUTENBHO MPUMEHATb APYTHE AHTUTENA, KOTOPbIE aKTUBUPYIOT
UMMYHHBII OTBET XO0351MHA. DTH aHTUTENA BKJIKYAIOT MOJEKYJIbl HA TTOBEPXHOCTH JEHAPUTHBIX
KJIETOK, KOTOpble akTUBHPYIOT DC (QYHKLHMIO M NMPe3eHTALMIO aHTHIeHa. AHTUTENa MpPOTHUB
CD40 (Ridge et al., cMm. BbllIe) MOTYT NPUMEHSTHCS B COYETAHHHM C KOMOWHALMEH aHTUTEN
npotuB LAG- 3 u nporuB CTLA- 4 w/unu nporus PD- 1 w/unu npotus PD- L1 (Ito ef al., cm.
Bbiie (2000). Jlpyrue akTHBHPYIOLIHME AHTUTENA K KOCTUMYJSITOPHBIM MoOJjieKyynaM T KieTok
(Weinberg et al., cm. Boie, Melero ef al.,cm. Boitie, Hutloff ef al. (1999), cMm. BbIle), Takxke
MOTyT 00€CIIeYnBaTh MOBBIIIEHHBIH YPOBEHb AaKTUBALIMH T- KIIETOK.

Kak ofcyxmaercss Bbllle, B HACTOSIIEE BPEeMsl TPAHCIUIAHTALMSI KOCTHOTO MO3Tra
NpUMEHseTCA Ul JIeYeHUsl pa3IUYHbIX OIMyxoJied TeMOIO3TUYECKOr0 MPOUCXOXKIEHUS.
Kombunuposannyto 6mokany LAG-3 u CTLA-4 w/wnu PD-1 w/uma PD-L1MoxxHO mpuMeHSTH
s ToBbIIEHUsT 3((EeKTUBHOCTH TepecakeHHBIX INOHOPCKUX omyxonecnenupudecknx T-
KJIETOK.

HNmeroTcss Takke HEKOTOpblE 3KCIEPUMEHTalbHBIE IPOTOKOJBI JIEUEHHUs, KOTOpbIe
BKJIFOYAIOT €X ViVO aKTUBALMIO U SKCIIAHCHIO aHTUTreHCTIeUn(pUIeckux T- KIETOK M aJONTHBHBINA
NEPEeHOC 3TUX KIETOK DPELUNHEHTaM C LeNbl0 CTHMYJUPOBaTh aHTHUreHcnenududeckue T-
kiaetkn npotus omyxonu (Greenberg & Riddell, cm. Bpime). ITu MeTombl Takke MOXKHO
NPUMEHSTh Ul aKTHBalMU T- KJIETOYHBIX peaknuii Ha WH(EKIHUOHHBIE areHThl, TaKue Kak
CMV. MosxHo npeamnonaratb, 4TO €x Vivo akTHBaLMs B IpUCYTCTBUU aHTUTeN potuB LAG-3 u
npotuBs CTLA-4 w/mnu npotus PD- 1 w/unu nmpotus PD- L1 MoxeT MOBBICUTH YacTOTy H
AKTUBHOCTb aJIONTUBHO NEPEHECEHHbIX T KIIETOK.

Hekoroprle BapuaHTBl HACTOSAILIErO H300PETEHUs] BKJIIOYAIOT METOX H3MEHEHUs
NOOOYHOrO SIBJICHUSI, aCCOLMMPOBAHHOTO C JIEYeHHEM TrumneprnpoudepaTtnBHOro 3aboieBaHust
(Hampumep, paka) HMMYHOCTHMYJIUPYIOIIMM AareHTOM, CONEpKallui BBeNeHHEe CyOBeKTy
anturena npotuB LAG-3 u cyOrepaneBtuueckoii no3bl antutena npotuB CTLA- 4 wwumm
nporuB PD-1 w/umu nporus PD- L1. Hampumep, meronbl mo HactosimeMy H300pEeTEHUIO
BKJIFOYAIOT ~ METOJ  CHIDKEHHS  YacTOThl ~ KOJMUTa  WJIM  JUaped,  BbI3bIBAEMBIX
UMMYHOCTUMYJHUPYIOIIUM  TEPaneBTUYECKUM  aHTUTEJIOM, BBEJEHHWEM  MallUeHTy He
BcaceiBaemMoro B JKKT crepompma. Tak kak y Jr000ro manueHTa, MOJIYYArOIIEro
MMMYHOCTUMYJIUPYIOIlee TeparneBTUIeCKOe aHTUTENO, UMEETCsl MOBBILICHHBIN PUC MOSBIEHUS
KOJIUTa WJIM JMapey, BbI3bIBAEMBIX TAKUM AaHTUTENOM, JUlsl BCeH STON Ipynmbl MalLMEHTOB
NPUMEHNMa Tepamnusi METOJAaMH IO HACTOSIIEMY M300peTeHHI0. XOTs CTEPOUIbI NMPUMEHSIOTCS
IUI JIEUEHUs] BOCMAJMTENBHOrO 3aboneBaHus kumeuHuka (IBD) m ana mpenynpeskneHus
peunnuBa (obOoctpenusi) IBD, ux MOXHO NPHMEHSATh Al NPEAyNpPexneHus (CHUKEHHUsS
gactoTbl) IBD y mammeHTOB, KOTOpBIM He mocTtaBieH auarHo3 IBD. 3amerHeie moOounble
3¢ dexTr, 00yCIOBIEHHBIE CTEPOUAAMH, AK€ HEBCACHIBAEMBIMU CTEPOWAAMH, MPEMSITCTBYIOT

UX IPUMEHCHUIO C LECJIbIO HpO(bI/I.]'IaKTI/IKI/I.
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B npyrux Bapuantax komOuHarus Onokansl LAG-3 u CTLA- 4 w/unu PD- 1 w/unmu PD-
L1 (T.e. nMmmyHOCTHMYpYIOIIHE TepaneBTHueckue anTurena npotus LAG- 3 u nporus CTLA-4
w/wnn npotuB PD- 1 w/mmu nmporus PD- L1) MOXHO DONMONHUTENBHO KOMOWHHUPOBAaTH C
IIPUMEHEHUEM HEBCAaChIBAEMOI0 CTepouja. TepMHH "HeBcachlBaeMbl CTEpPOUZ"' O3HAYAET
TJIFOKOKOPTHKOWJI, Y KOTOPOrO HAOJFOMAeTCsl MHTEHCUBHBIN NMPECUCTEMHBIH MeTaboNn3M, Mpu
KOTOpPOM, TMocje Merabojn3Ma B IE4YEeHH, OMOOOCTYHNHOCTh CTEpPOHIA SIBISIETCS HU3KOW, a
UMEHHO, HWXe, nmpuMepHo, 20%. B omHOM BapmaHTe M300peTeHHs HEBCACBHIBAEMBIH CTEPOHI
npenctaBisier coboit OyaeHo3un. bynmeHo3un mnpenctaBisieT coOOH TIIFOKOKOPTHKOCTEPOUS
MECTHOTO JeHCTBUS, KOTOPBIH, MOCHE MEePOPATbHOrO MPUEMa, MOABEPraeTcss MHTEHCHBHOMY
merabomusmy B nedenn. ENTOCORT EC® (Astra- Zeneca) npeacrasnser coboii pH- u Bpems-
3aBUCUMBIN TEPOPANIbHBIN Mpenapat OydeHo3uaa, pa3paOOTaHHBI TaKUM OOpa3oM, YTOObI
ONTUMU3HPOBATh JOCTABKY JICKAPCTBA B TIOAB3AOLIHYIO KUIIKY U HA BCEM MPOTSDKEHUH TOJICTON
kumkn. [Ipemapar ENTOCORT EC® ono6pen B CIIA nnst nedyenns 6onesau KpoHa B cTenenu
OT cnaboil 10 YMEPEeHHOH, 3aTparuBaroIlel MOAB3IOIIHYI0 KHINKY WA MPUIETAIOIIYI0
ToscTyro kumKky. O6branas nepopanbHas 10o3a ENTOCORT EC® nnst neuenns Gonesan Kpona
cocrapysier 6-9 mr/mens. ENTOCORT EC® BricBOOOKIAETCA B KHIIEUHHKE TIEpPel TeM, KaK OH
BCAChIBAETCS U COXPAHSAETCS B CIM3UCTOM KHUINEYHUKA. lIpyM MpOXOKAEHWH LEeNeBOW TKaHU
cmmsucroii kumeunnka ENTOCORT EC® nonsepraercst MHTEHCHBHOMY MeETabONM3MY ION
nefictBeM cucteMbl LuToxpomMa P450 B meueHn a0 MeTabONMMTOB € HE3HAYUTETHHOU
TTFOKOKOPTHKOUIHON aKTUBHOCTHIO. [103TOMY OMONOCTYTHOCTD siBJsieTcst HU3Kou (okono 10%).
B pesynbpraTe HU3KOM OMOAOCTYNMHOCTH TEPANEBTHYECKUI MHIEKC OyIeHO3U A SIBIISIETCS HU3KUM
IO CPaBHEHMIO C JPYTUMHU TIJIIOKOKOPTUKOMIAMH C MEHE€ WHTEHCHUBHBIM IPECHCTEMHBIM
MeTta0oau3MoM. bByneHos3un BbI3bIBaeT MeHblIe MOOOUHBIX 3(PQEKTOB, BKIKOYAs MEHBIIYIO
TMNOTANaMO- TUNO(H3apHYI0 HEOOCTATOYHOCTb, Y€M Y CHUCTEMHbIX cTepounoB. OmHako,
nocrosiaHoe npumenerne ENTOCORT EC® MoskeT BbI3BaTh CHCTEMHBIE TFOKOKOPTUKOHIHBIE
3 dEKTEI, TaKHe KaK THIEPKOPTHIIM3M U TIOfaBleHne QyHKImMH Haamodednukos. Cm. PDR 58%
ed. 2004; 608- 610.

B npyrux Bapuanrax uzobperenus: komOuHarms omokanbl LAG- 3 u CTLA- 4 u/unu PD-
1 w/umn PD- L1 (T.e. MMMyHOCTHMYpYIOIIUE TepamneBTudeckue aHturena nportus LAG- 3 u
nporuBs CTLA-4 w/wimu nportuB PD-1 w/umm nporus PD-L1) B couetanun ¢ npuMeHEHHEM
HEBCAChIBAEMOTO CTEPOHa MOXKHO Jajiee KOMOMHHpOBaTh ¢ camummiaroM. Calumunarsl
BKJIFOUAIOT areHThl 5S-ASA, Hampumep, Takue kak: cynbdacanasud (AZULFIDINE®, Pharmacia
& UpJohn); ocanasun (DIPENTUM®, Pharmacia & UpJohn); 6ancanasun (COLAZAL®, Salix
Pharmaceuticals, Inc.); um wmecamamua (ASACOL®, Procter & Gamble Pharmaceuticals;
PENTASA®, Shire US; CANASA®, Axcan Scandipharm, Inc.; ROWASA®, Solvay).

B coorBercTBMM C MeTOZAMH MO HACTOSINEMY H300PETEHHIO CXeMa IMPUMEHEHHs
CaJIMIIIIIATa, BBOAUMOro B KoMOuHanuu ¢ anrurenamu npotus LAG-3 u nporus CTLA-4 w/nnu
npotus PD- 1 w/umu npotus PD- L1 u HeBcackiBaeMbIM CTEPOHIOM, MOXKET BKJIIOUATh JIFOOOE
nepekpbiBatoineecss (M0 BPEMEHH) WIM IOCIENOBATENbHOE BBEIAEHHE CaluIiiaTa U

HEBCACbIBACMOI'O cTeponaa C ECJIbIO CHHOKCHUA HaCTOThI KOJINTA, BbI3BIBACMOTI'O
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UMMYHOCTUMYJHMPYIOIIMMHM aHTUTENaMU. Tak Hampumep, METOAbl CHUXEHHMsI YacTOThI
3a005€BaHMsl KOJHUTOM, BBI3BAHHBIM HMMYHOCTUMYJIHPYIOIIUMH AHTUTEJAMH TI0 HACTOSILIEMY
n300pETEHNIO, OXBATHIBAIOT BBEICHUS CAUIIMIIATA 1 HEBCACHIBAEMOI0 CTEPOUa OTHOBPEMEHHO
WIN TIOCJIEAOBATENbHO (HApUMep, CANULIMIIAT BBOAST depe3 6 4acoB IOCIE HEBCACHIBAEMOI'O
creponna) Wwin B r0O0H ux koMOuHaImu. Jlanee, B COOTBETCTBHH C HACTOSILIIM U300pETEHHUEM,
CaMLMJIAT M HEBCACHIBAEMbIH CTEPOMA MOKHO BBOOUTH TeM XK€ MyTeM (Hampumep, oba
BBOJSITCS IEPOPATIBHO) WIIH PA3IMYHBIME MYTSIMH (HAPUMep, CATMLINIAT BBOAST NEPOPATIBHO, a
HEBCAChIBAEMbIil CTEPOUJ BBOISAT PEKTAIBHO), KOTOPbIE MOTYT OTJIHYATHCS OT NyTH (MyTei)
BBeneHus: anturen npotuB LAG-3 u npotus CTLA-4 w/unu nporus PD- 1 w/unu npotus PD-
L1

Hacrosimee wm3o0OpereHue WMILUTIOCTPHPYETCsS Jajee HIDKENPUBEACHHBIMH TPUMEPAMHU,
KOTOpBIE HE CllelyeT pacCMaTpUBaTh KaK JAOMOJIHUTEIbHO orpaHnuuBaroiiye. Coaep:kaHue Bcex
¢uryp u BCeX CCBUIOYHBIX MaTepHajoB, MocienopareipHOCTe n3 (Genbank, maTteHTOB u
ONMyOJIMKOBAHHBIX MATEHTHBIX 3asBOK OJHO3HAYHO BBOAMTCS B JAHHOE OIMCAHHE B KAa4eCTBE
CChUIKM. B dacTHOCTH, packpbiTHe OnyOJMKOBaHHBIX MexayHaponHbix 3asBok PCT WO
09/045957, WO 09/073533, WO 09/073546 u WO 09/054863 omHO3Ha4YHO BBOAMTCS B IAHHOE
ONMCaHNE B KAYECTBE CCHUIKH.

IIpumep 1: IosyueHue yenoBeveCKHX MOHOKJIOHAJIBHBIX aHTHTeJa npoTtuB LAG-3

UYenoseueckrie MOHOKJIOHaJbHbIE aHTUTENAa NMPOTUB LAG-3 mony4daroT OT TpaHCTE€HHBIX
MBILIEH, KOTOPbIE SKCIIPECCUPYIOT T€HbI AaHTUTEIN, KaK YKA3aHO HIDKE.

AHTUTEHBI

Cnurble Oenku pexoMOuMHaHTHOro dyenoeueckoro LAG-3 ucrmonmp3yroT B KadecTBe
UMMYHOT€Ha JJIsl BBIpAOOTKHM aHTUTEN MpoTHB desjoBeueckoro LAG-3. B HEKOTOpbIX cxemax
UMMYHHU3AI[MM B KaueCTBE MMMYHOT€HA HCIIOJB3YIOT CIHUTBHIH OEJOK, COmepIKalui MOIHYIO
BHEKJIETOUHYI0 oOnacth (momenbl 1- 4) uenoeueckoro LAG-3, ciutyro ¢ Fc nomenom
yenoBeyeckoro uMmyHornoOyianaa (R&D Systems, Catalog #2319-L3) (D1- D4 hFc) uwmm Fc
JOMEHOM MBILIMHOTO UMMyHOroOyimHa (D1- D4 mFc). B apyrux cxemax MMMyHH3aLUU B
Ka4eCTBE HMMMYHOT€HAa HCIOJB3YIOT CIUTBHIA O€NoK, COmepsKalquii TONBKO TepBbIe IBa
BHEKJIETOYHBIX JoMeHa u4enoBedeckoro LAG-3, cmutbie ¢ Fc 1IOMEHOM MBIIIMHOTO
ummyHoroOynuHa (D1- D2 mFc). Caureie Oenkn LAG-3 mony4yaroT OOBIMHBIMH METONAMHU
pexombunanTHOM JTHK.

JIMHUY TPaHCTEHHBIX TPaHC- XpOMOcOoMHbIX Mbiiieir KM Mouse™ u KM/FCGR2D

Mouse™

ITonHOCTRIO deNOBEUECKHE MOHOKJIOHAJbHBIE aHThTena Kk uesjoBedeckomy LAG-3

NOJIYYa0T OT MBILIEH TPAHCTEHHBIX TPaHC- XpoMocoMHbIX nHUI KM Mouse™ u KM/FCGR2D
Mouse™, kOTOpbI€ 3KCIPECCUPYIOT T€HBI YEJIOBEUECKUX AHTUTEIL.

Y wmpiuein guann KM Mouse™ »HIOreHHbI MBIIIUMHBIA TE€H JIETKOW Lenu Kammna
MOJBEPra0T TOMO3UTOTHON au3pynuuu kak ommcaHo B Chen ef al. (1993) EMBO J. 12: 811-
820, a 3HAOTEeHHBIN MBILIMHBINA I'€H TSKEJION LENHU NOABEPrar0T FOMO3ZUTOTHON AU3PYIILUHU KaK

omcano B [Ipumepe 1 onybnukosannoi narentHoi 3asiBku PCT WO 01/09187. TTomumo 3ToTO,
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5Ta JIMHUS MBIIIEN HECET TPAHCTeH uesoBedecKoM Jjerkoil uenu kamma, KCoS, onucaHHbli B
Fishwild ef al., cm. Bbitne. MpIu 3TOH JIMHUU HECYT Takxke TpaHc- xpomocomy SC20, koropast
UMeeT JIOKYC TsDKeJON 1enmu dYenoBedeckoro Ig, kak omucaHo B OMyOJIMKOBAHHOMN
Mexnaynaponsoit 3asske PCT WO 02/43478. Jluans KM/FCGR2D Mouse™ ananorudsa
auaun KM Mouse™ 3a HCKIIFOUEHHEM TOr0, YTO €€ N€HOM TAaKK€ COAEPKUT TOMO3UTOTHYIO
mu3pynuuto sHAorenHoro reHa FcyRIIB. Jluaum wmbimeit KM Mouse™ u KM/FCGR2D
Mouse™ mnoxpoOHO omumcaHbl Takke B omyOiaukoBaHHOM nareHTHOW 3asBke CIIIA No.
20020199213.
Ummynusaius mbimedt tuauii KM Mouse™ u KM/FCGR2D Mouse™:

UTo0Ob! MONMYYHTh MOJTHOCTHIO MOHOKJIOHAJbHBIE aHTUTENa K LAG-3, Mbiel muauit KM

Mouse™ u KM/FCGR2D Mouse™ HMMyHU3UPYIOT OJHMM U3 TPEX OINHUCAHHBIX BBIIIE
pa3IMUHBbIX CIUTBIX OenkoB pekomOmHantHOTO LAG-3 (D1- D4 hFc, D1- D4 mFc, D1- D2,
mFc). Obmue cxembl MMyHH3aunu onucaHel B Lonberg ef al. (1994), cm. Boiue; Fishwild ef
al., cm. Belne, u B omyOnukoBaHHOW MexnynaponHoi 3asiske PCT WO 98/24884. Ilepen
nepBoii wuHQY3WeH aHTUTENa BO3pPAacT Mbled coctaBmier ©O- 16 Hemenb. Mplmei
UMMYHH3UPYIOT HHTpanepuToHeanbHO (B Opromnyro mojsocth) (IP) w/mmm monkoxkuo (SC).
Mpimeii UMMyHU3UPYIOT pa3 B JIB€ HeEIeNu ueTbipe pasa, BBoAs 10 Mkr ciauroro Oenka
pexomOmHanTHOrO LAG- 3, 3areM [BaxIbl HMMMYHU3HPYIOT, BBOAsS 20 MKI TOro ke
UMMYyHOTeHa, ucronb3ysl Ribi B kadecTBe anbproBaHTa. VIMMyHHBIH OTBET KOHTPOJIHPYIOT,
orOupas npoly KpoBH U3 peTpoopOuTanbHOro cuHyca. CKPpUHHMHT IUIa3MBbl IPOBOISAT METOAOM
ELISA (xak ommcaHO HUWXXE), M MbIIeH C yAOBJIETBOPUTENbHBIMU TUTpamu aHTu - LAG- 3
YeJIOBEYECKOr0 HMMMYHOIJIOOYJIMHA MCIONB3YIOT Ml CIUAHUN. MpblliaM BHYTPUBEHHO U
UHTPANEPUTOHEATbHO BBOIAT OycTepHyr m03y, 20 MKI, aHTUIeHa C TOCJEeIYIOLHM
BHYTPUBEHHBIM BBe/leHHEeM OycTepHON 103bl, 20 MKT, aHTUIeHa, 3aTeM YMEPIUBISIIOT U YAASIOT
CEJIE3EHKY.
Ot6op mbiuert KM u KM/FCGR2D, npoayiupyromux anturena npotus LAG- 3

Jlns otOopa Mbllnel, MNPOOYLMPYIOIIMX aHTHTENa, CBs3biBaomue Oenok LAG-3,
CBIBOPOTKY  MbIIIeH, HMMMYHHU3HPOBAaHHBIX CiauThiM Oenmkom DI1-4  hFc, TtectupyroT
momuduimposanHeiM MeronoM ELISA, kak mepBonauyanmbHO ommcaHo Fishwild ef al. (1996).
KopoTko TrOBOpsi, Ha MHKPOTUTPALMOHHBIX IUIAHIIETaX WMMOOWIN3YIOT CIUTBIA OeJoK
pexomOuHanTHOTO LAG-3 ¢ xoHueHTparueii 1 mxr/mia B PBS, 50 mx/nyHka, HHKYOUpPYIOT Tipu
4°C B TeueHune HouH, 3aTeM OnokupyroT ¢ 200 mki/nyHka 5% BSA B PBS. Passenenus mia3msl
MBIIIEeH, IMMYHH3UPOBaHHBIX LAG-3, 100aBISIIOT B KOKAYIO JYHKY M HHKYOHPYIOT B T€UCHHUE
1- 2 gacoB mpu koMmHaTHOH Temmeparype. Ilmanmerst ormbiBatoT B PBS/Tween, a 3arem
UHKYOHPYIOT C MOJIMKJIOHABHBIM aHTHTEJIOM KO3bI MPOTHUB JIETKOH LIETH Kamla YeJIOBEYECKOro
UMMYHOTJIOOYJIMHA, KOHBIOTUPOBAHHBIM ¢ mnepokcuaa3oi xpeHa (HRP), 1 gac mpu xomHaTHOH
temneparype. Ilnanmersr oTMmbiBaroT, obpabateiBatoT cyocTpatom ABTS u aHanmmsupyrooT Ha
cnekrpodoromerpe npu OD 405.

ChIBOPOTKY MBIlIEH, IMMYHU3HPOBAHHBIX cUThIMU Oenkamu D1- D4 mFc umu D1- D2

mFc, aHanu3upyroT HenpsMbIM MeTooM ELISA, ncnonp3yst aHTUTENO KO3bI TPOTUB MBIIIUHOTO
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IgG nns uMMoOOMNIM3aLMK Ha TUIAHIIETAX B TEUEHHE OJHOIO dYaca Mepen MMMOOMIH3auen
aHTUIeHa JJIs1 TOro, YTOOBI HCKJIOUMTh Hecnenn(puvyeckoe CBs3bIBAHME C MBIIHHBIM Fc
y4acTKOM. 3aTeM IpoBOAAT Te ke ctaauu ELISA, koTopble onucaHbl BhILIE.

Mpim  KOTOpeIX 00pabaThiBalM HAUBBICIIMMU TUTpamMu aHtuten npotus LAG-3,
UCHOJB3YKOT A causHui. CIusHUSA OCYLIECTBJIAIOT KaK ONMCAHO HIDKE, a CYyNEpPHATAHTHI
rUOPUIOMHBIX KJIETOK MCTIBITHIBAIOT Ha aKkTHBHOCTH npotiB LAG- 3 metonom ELISA.

IHony4denue FI/I6DI/II[OMHbIX KJICTOK, NPOAYIHPYIOMNX YCJIOBCUCCKHEC

MOHOKJIOHAJIbHBIE aHTUTENA PoTuB benkoB LAG-3

MBIIIHHBIE CILUIEHOLUTHI, BbiAeneHHble U3 Mbimeii KM wmun KM/FCGR2D, cnuBaroT
METOZIOM 3JIEKTPOCIUSIHUSI TIOJ] AEHCTBUEM SJIEKTPUUECKOTO OIS, UCTIONB3Ysl JIEKTPOIOPaTop C
OospIIMMK KIOBETHBIMU Kamepamu st cnusiaus kiietok Cyto Pulse (Cyto Pulse Sciences, Inc.,
Glen Burnie, MD) mist TUHHM KJIETOK MBIIIUHOW MUENOMBbI. Ilony4eHHble THOPHIOMBI 3aTEM
NOJBEPralOT CKPUHUHTY Ha TMPOAYKLUUIO aHTHUreHcneuududeckux antuten. CycrneH3uu
ONUHOYHBIX KIJIETOK JUM(OIUTOB CENe3eHKH MMMYHHU3UPOBAHHBIX MBIIEH CIUBAIOT C OXHOH
yeTBepTOil dacTeio oT umcna P3X63 Ag8.6.53 (ATCC CRL 1580) HecekpeTHpYOLIHX
MHUEJIOMHBIX KJIETOK MbIu. KieTku 3aceBaroT mpu IJIOTHOCTH, mpuMmepHo, 1x105/nyHKka B
IUTOCKOZIOHHBIA MUKPOTHTPALMOHHBIN IJIAHIIET, a 3aTeM OKOJIO IBYX HENeNb WHKYOUPYIOT B
CeJNIeKTUBHOU cpene, comepxkammeii 10% ¢eTanbHON Tenssuybell ChIBOPOTKH, NOMOJHEHHONW T€HOM
ori (IGEN) B RPMI, L- rayramuaom, nupysarom Harpus, HEPES, nennummiuHOM,
crpentamMuiHoM, reHramunuHoM, | x HAT wu - mepkanrostanonom. Yepes 1- 2 nHemenu
KJIETKH KyJbTUBHUPYIOT B cpene, B koropoin HAT 3amenstor Ha HT. 3aTteM oTnenbHble TyHKH
noaBepralorT  ckpuHuHry wmerogqoMm ELISA  (onmcaHHbIM  BbIIIE) HAa  YeNOBEUECKHE
MoHOKJIOHaNbHBIe IgG anTurena mnporuB LAG-3. Korma HauMHaeTcss MHTEHCUBHBIM POCT
rubpunoM, o0buHO uepes 10- 14 mgHeid, KOHTpONUpPYIOT cpeny. ['MOpUIOMBI, CeKpeTHPYOIIUe
aHTHUTEeNa, MEePEeCceBalOT, CHOBA IMOABEPralOT CKPUHUHIY M, €CJIM OHM BCE €lle MO3UTHUBHBI B
OTHOLIEHHH uenoBeueckoro IgG, MoHOKIIOHaNmbHBIE aHTUTe a NMPOTUB LAG- 3 CyOKIOHHPYIOT
IO MEHbIIEeH Mepe ABaKIbl METOIOM CEpUHHBIX pasBeneHuil. CTaOWiIbHBIE CYOKJIOHBI 3aTeM
KYJIBTUBUPYIOT i1 Vilro Uil TIOJYYEeHUs] MaJIbIX KOJMYECTB aHTUTENA B TKAHEBON KyJbTYPaJIbHOM
cpene IS JajibHEeHIero n3y4eHusl.

Kunonsr rubpunomusix knerok 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES orbuparor mms
JaJbHENIIEero aHalnu3a U CeKBEHUPOBAHUS.

IIpumep 2: CTPYKTYpHBIE XapAKTEPUCTHKH YeJI0BeYeCKHX MOHOKJIOHAJIBHBIX

antutes nporus LAG- 3 25F7, 26H10, 2SE3, 8B7, 11F2 and 17ES

IMocnenosarensHoctu k/IHK, komupyromue BapuadenpHbie 00JaCTH TSKEIOW U JIETKOH
neneit mAbs, skcnpeccupyembix kionamu 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES, onucanHbIMu
B IIpumepe 1, CekBEHUPYIOT B COOTBETCTBHM CO CieAyrowuM nportokosom. Toranenyro PHK
MOJIY4ar0T, HCTIONB3Yst 5X106 rHOpruIOMHBIX KJIETOK ¢ mpuMeHeHneM Habopa RNeasy Mini Kit
(Qiagen, Valencia, CA). k/IHK nonyvator B coorBercTBun ¢ nporokosioM 5’- RACE ¢ nabopom
s ammumpukamun kJ[HK SMART RACE ¢cDNA Amplification Kit (Clontech Laboratories,

Inc., Mountain View, CA) u SuperScript II oOparnoii Tpanckpunrasoii (Invitrogen, Carlsbad,
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CA). V- obnactu Ka)kaoro aHTUTENA aMIUTH(UIIPYIOT, UCTIONb3Ys 3’ mpaiimMep, K 4eJI0BEYeCKON
KOHCTAaHTHOH obnactu 3’ mpaiimep, crienuduueckuii K KOHCTAHTHOH O0JIACTH YeJIOBEYECKOTO
umMmyHornoOynuHa, B nape ¢ 5° RACE yHuBepcanbHO# cMechto npaiimepos. IIpoaykrsr I[P,
comepxkamue V- obnacts, kioHuUpyIOT B BekTop pCR4- TOPO (Invitrogen, Carlsbad, CA) u
nepenocsat B wramMm F. coli TOP10 (Invitrogen, Carlsbad, CA). T'orossit o6pasusr aub6o JHK
miniprep, mudo Templiphi (GE Healthcare Biosciences, Piscataway, NJ, USA) u noasepratot
JHK- cexBenupoBanmo JIHK  (Sequetech, Mountain View, CA). IlonyueHHbie
nocnenosatenbHocTd JIHK aHanmu3upyroT Ha peapaH:KUPOBKU B paMKe CUHTBHIBAHUS U JIPyTrHe
XapaKTEPUCTUKU. JKIPECCUPOBAHHBIE OEITKU MCCISAYIOT OOBIYHBIMH METOAAMH XUMHH OEJIKOB.
Haiineno, yto xnons! 25E3, 25F7 u 26H10 skxcnpeccupyroT aHTUTENO, COAEPIKALLEE TKEIYHO
uenp U Karma Jierkyro nenb IgGl, torma kak kimonel 8B7 u 17ES skcnpeccHpyrOT aHTHTEINO,
cofepikallee TsDKENyro Lenb U kKamma Jjerkyto nenb IgG4, a kmon 11F2 skcmpeccupyer
AHTUTEJIO, COepIKalIee TSDKENYIO LeMNb U Karma Jierkyro uernb [gG2.

HykneorunHass M aMHHOKHCIIOTHAsS TMOCJENOBATENBHOCTH BapuadenbHONW o0nacTu
Tskesiol nenu 25F7 nokaszansl Ha @urype 1A u B SEQ ID NO: 49 u 37, cOOTBETCTBEHHO.
HykneornnHast 1 aMUHOKHCIIOTHAS TIOCIIEOBATENIbHOCTH BapHaOeIbHONH O0NAaCTH JIETKOW LenH
kanmna 25F7 nokasanel Ha @urype 1B u B SEQ ID NO: 55 u 43, coorBercrBeHHO. CpaBHEHHE
NOCJIEIOBATEIbHOCTH  TsDKEJOH — uenn  uMMmyHornmoOynimHa — 25F7 ¢ M3BECTHBIMH
NOCJIEIOBATENbHOCTMHU TSDKEJION IeNd MUMMYyHOIJIOOyJInHa 3aponbimeBoi auHuu (®@urypa 7)
MOKA3bIBAET, YTO TsKenask uenb 25F7 ucnonb3yer VH CerMEHT U3 4eJI0BEYECKOU 3apOAbIIIEBON
muann Vy 4- 34 (SEQ ID NO: 61) u JH cerment u3 denoBeueckoit 3apoabiieBoii juauu JHSb
(SEQ ID NO:62). bonee nogpoOHbIii aHamu3 nocienoBatenbHOCTH 25F7 Vy ¢ mpuMeHeHneM
cucrembl Kabat onpenenenust obnactu CDR nossonsier n3obpasuts obmactu CDR1, CDR2 u
CDR3 Tsxenoit nenu, nokasanusle Ha Purype 1A u B SEQ ID NO: 1, 7 u 13, cOOTBETCTBEHHO.
CpaBHEHHE TMOCIENOBATEIbHOCTH JIETKOW Iienmu HMMYyHOrjnoOyianHa 25F7 ¢ u3BeCTHBIMHU
NOCJIEIOBATEIbHOCTSIMU JIETKOW LIEMM MMMYHOTJIOOyJMHA 3apopbiiieBoii juHun (Purypa 8)
MOKa3bIBAECT, 4YTO Jerkas uenb kanna 25F7 wucnonb3yeT VK CErMeHT U3 YelOBEUEeCKOMH
3aponbiieBoii ymann Vg L6 (SEQ ID NO:63) u Jx cerMeHT u3 4enoBedecKOH 3apOAbIIeBOM
muanu JK 2 (SEQ ID NO:64). bonee moapoOHbIii aHammu3 nocnenosareabHoctu 25F7 Vi ¢
npuMeHeHneM cuctembl Kabat ompenenenust obmactu CDR mosBomsier n3o0pasutk obiactu
CDR1, CDR2 u CDR3 nerkoii uenu, nokasanusie Ha @urype 1B u 8 SEQ ID NO: 19, 25 u 31,
COOTBETCTBEHHO.

HykneorunHass M aMHHOKHCIIOTHAs TMOCJTENOBATENBHOCTH BapuadenpbHOW o0nacTH
Tskesiol nenu 26H10 nmokazansl Ha @urype 2A u B SEQ ID NO: 50 u 38, cOOTBETCTBEHHO.
HykneornnHast 1 aMUHOKHCIIOTHAS TIOCIIEOBATENIbHOCTH BapHaOeIbHONH 00NACTH JIETKOW LIenH
26H10 noxazanel Ha @urype 2B u B SEQ ID NO: 56 u 44, coorserctBeHHo. CpaBHeHue
NOCJIEIOBATENIbHOCTH  TSDKEJNOM — memu  UMMyHOornmoOyinmHa  26H10 ¢ u3BecTHBIMH
NOCJIEIOBATENbHOCTAMHU TSDKEJION IIeNd MMMYyHOrJIoOysnHa 3aponbimeBoi auHuu (®@urypa 9)
MOKAa3bIBAET, YTO Tspkenas nenb 26H10 nucnone3yer Vy CErMEHT U3 4esI0BEYECKON 3apOABILLIEBON

muann Vi 3- 33 (SEQ ID NO: 65) u JH cermenT u3 uenoseueckoii 3aposimesoii tuauu JH 6B
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(SEQ ID NO: 66). bonee monpoOHbIil aHanmu3 nocienoBarenbHocTu 26H10 Vi ¢ nmpumMeHeHnem
cucrembl Kabat onpenenenust obmactu CDR nossossier nzobpasute odmactu CDR1, CDR2 u
CDR3 Tsixxenoit uemnu, nokasanHbele Ha @urype 2A u B SEQ ID NO: 2, 8 u 14, COOTBETCTBEHHO.
CpaBHEHHE MOCIIENOBATENIbHOCTH JIETKOW Lienmu HMMMyHorjaoOyiuHa 26H10 ¢ u3BecTHBIMU
NOCJIEIOBATENIbHOCTSAMH JIETKOM Lienu MMMyHoryoOynnHa 3apozbiieBoil sunun (Purypa 10)
MOKa3bIBaeT, 4TO Jierkas uenb kanma 26H10 ucnonedyer Vk CEerMEHT U3 4YelOBEYECKOMN
3apozspieBoi uHuM Vi A27 (SEQ ID NO: 67) u Jk cCerMeHT U3 4el0oBEeYeCKOU 3apObIeBOM
auann JK 3 (SEQ ID NO: 68). Bonee monpoOHbIii aHanu3 nocienoBatenbHocTd 26H10 Vi ¢
npuMeHeHueM cuctembl Kabat ompenenenust obnmactu CDR mosBomsier n3o0pasuth obiactu
CDR1, CDR2 u CDR3 nerkoii uemnu, nokasanubsie Ha @urype 2B u 8 SEQ ID NO: 20, 26 u 32,
COOTBETCTBEHHO.

HykneorunHass M aMHHOKHCIIOTHAs TMOCJTENOBATENBHOCTH BapuaOenbHOW 0o0macTu
Tsokesiol nenu 25E3 mokasanel Ha @urype 3A u B SEQ ID NO: 51 u 39, cooTBETCTBEHHO.
HykneornnHast 1 aMHHOKHCIIOTHAS! TIOCIIEOBATENIbHOCTH BapHaOeIbHONH OONACTH JIETKOW LIenH
25E3 mnokaszanel Ha @urype 3B u B SEQ ID NO: 57 u 45, coorserctBeHHO. CpaBHeHue
NOCJIEIOBATENIbHOCTH  TsDKEJNOH — menmu  uMmMmyHornmoOynmHa  25E3 ¢ u3BecTHBIMH
NOCJIEIOBATENbHOCTMHU TSDKEJIONW LeNMH MMMYHOTJIOOyrHa 3aponbimeBoil muaun (Purypa 11)
MOKA3bIBAET, 4YTO TsKenasi uenb 25E3 ucnonb3dyeT VH CETMEHT U3 4eIOBEUECKOU 3apOABIIIEBON
auann Vi 3- 20 (SEQ ID NO: 69) u JH cermeHT 13 denoBeueckoii 3aponpimesoit uann JH 4B
(SEQ ID NO:70). bonee nmoapobublii ananu3 nocienoarenbHocta 25E3 Vg ¢ npumeHeHHeM
cucremnl Kabat onpenenenus obmactu CDR nossossier nzo6pasute odmactu CDR1, CDR2 u
CDR3 Tsxenoit uenu, nokaszanHele Ha Purype 3A um B SEQ ID NO: 3, 9 u GGY,
cooTBeTcTBeHHO. CpaBHEHHE MOCIEeNOBATEIbHOCTH JIETKOH Iienn MMMyHornoOynuHa 25E3 ¢
U3BECTHBIMHU MOCJIEAOBATEIbHOCTSIMH JIETKOH LN MMMYHOIJIOOYJIMHA 3apOABbIILIEBON JTHMHUH
(@urypa 12) mnokaspiBaeT, 4TO Jierkas uenb kamma 25E3 wucnonmp3dyeT Vi cerMeHT U3
yenoBedeckoii 3aponbimeBoit tuHuu Vg L18 (SEQ ID NO: 71) u Jk cerMeHT U3 4ellOBe4eCKOi
saponbiieBoii uHuM JK 2 (SEQ ID NO:64). bonee nmoapoOHbIi aHAN3 MOCIEN0OBATEIbHOCTU
25E3 Vi ¢ npumenenueMm cuctembl Kabat onpenenenusi odinactu CDR mo3BosisieT n3o0pa3uthb
obsiactu CDR1, CDR2 u CDR3 nerkoii uenu, nokasanusie Ha @urype 3B u 8 SEQ ID NO: 21,
27 1 33, COOTBETCTBEHHO.

HykneorunHass M aMHHOKHCIIOTHAsS TMOCJENOBATENBHOCTH BapuaOenbHOW 00nacTH
Tskesiol nenu 8B7 mokasanel Ha @urype 4A u B SEQ ID NO: 52 u 40, cOOTBETCTBEHHO.
HykneornnHast 1 aMHHOKHCIIOTHAS TIOCIIEOBATEIbHOCTH BapHaOebHONH O0NACTH JIETKOW LIenH
8B7 mnokasanel Ha Purype 4B u B SEQ ID NO: 58 u 46, coorBerctBeHHO. CpaBHEeHHE
NOCJIEIOBATEIbBHOCTH  TsDKEJOH — memd  uMMyHorjoOynmmHa 8B7 ¢ u3BecTHRIMH
NOCJIEIOBATENBHOCTSAMHI TSDKEJION LeNH MMMYHOTJIOOyrHa 3aponbimeBoil muann (Purypa 13)
MOKA3bIBAET, YTO TsKenasi uenb 8B7 mucnone3yerT VH CerMEeHT U3 4eI0BE4ECKOU 3apOAbILIEBOU
muanA Vi 4- 34 (SEQ ID NO: 61) u JH cermeHT u3 denoseueckoii 3aponpimesoit uann JH 5B
(SEQ ID NO:62). bonee monapobubiii aHanu3 mnocienoBatesbHocT 8B7 Vy ¢ mpuMeHeHuem

cucrempl Kabat onpenenenus obmactu CDR nossossier nzobpasute odmactu CDR1, CDR2 u
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CDR3 Tsxenoi uenu, nokazanHbie Ha @urype 4A u B SEQ ID NO: 4, 10 u 16, cOOTBETCTBEHHO.
CpaBHEHHE TOCIENOBATENBHOCTH JIETKOM menu ummyHornoOynuHa 8B7 ¢ u3BecTHBIMHU
NOCJIEIOBATENBHOCTSAMHU JIETKOM I MMMYyHOroOynnHa 3apozbiimeBoil munun (Purypa 14)
MOKA3bIBAET, YTO Jerkas nenb kammna 8B7 wucnonaedyer Vi CErMEHT M3 4YeNOBEYECKOU
3aponbiieoii muHuN Vg L6 (SEQ ID NO: 63) u Jk cerMeHT U3 4eloBe4eCKON 3apOAbIIIeBOH
muanu JK 4 (SEQ ID NO: 72). Bonee noapoOHblii aHanu3 mocienosatenbHoctd 8B7 Vi ¢
npumeHeHneM cucremsl Kabat ompenenenuss obmactu CDR mossossier nzobpasute obnacru
CDR1, CDR2 u CDR3 nerkoii uemnu, nokasanubsie Ha @urype 4B u 8 SEQ ID NO: 22, 28 u 34,
COOTBETCTBEHHO.

HykneotunHass M aMHHOKUCIIOTHAs TMOCJEIOBATENBHOCTH BapuadeNbHONW 00IacTH
Tsokesol nenu 11F2 nmokaszansl Ha Purype SA u B SEQ ID NO: 53 u 41, coOoTBETCTBEHHO.
HykneornaHast 1 aMUHOKHCIIOTHAS TIOCIIEOBATEIbHOCTH BapHaOeTbHONH O0NACTH JIETKOW LIENH
11F2 noxazanel Ha Purype 5B u B SEQ ID NO: 59 u 47, coorBercrBeHHO. CpaBHEHue
NOCJIEIOBATEIbHOCTH  TsDKeJNOH — uenn  uMmyHornmoOynimHa  11F2 ¢ u3BecTHRIMH
NOCJIEIOBATENBHOCTSAMHU TSDKEJION LeNMH MMMYHOTJIOOyIrHa 3aponbimeBoi muaun (Purypa 15)
MOKA3bIBAET, YTO Tskenas uensd 11F2 ucnons3yer VH CerMeHT U3 4e0BEeYeCKON 3apOAbIIIEBON
muann Vy 1- 24 (SEQ ID NO: 73), D cerMeHT U3 4eI0BEYECKOW 3apOMbIIIeBOi uHuU 2- 15 u
JH cermenT u3 yenoseueckoit 3apozsiesoii muann JH 4B (SEQ ID NO: 70). bonee moapoOHbIit
aHanmu3 nocienosarenbHocT 11F2 Vi ¢ mpumenennem cucrembl Kabat onpenenenns obnmactu
CDR mnosBomsier m300pa3uth obmactu CDR1, CDR2 u CDR3 Tspkenolt nemnu, mokasaHHbIE Ha
Q@urype 13A u B SEQ ID NO: 5, 11 u 17, coorBercTBeHHO. CpaBHEHUE IMOCIEA0BATEIBHOCTH
aerkoil nenu ummyHornoOynuHa 11F2 ¢ M3BECTHBIMU MOCNENOBATENBHOCTSIMH JIETKOH IeTH
UMMYHOTIIOOyJIMHA 3apoabimeBoil tuHun (Purypa 16) mokaspiBaer, 4TO Jierkas LENb Karina
11F2 ucnone3yet Vi cermMeHT u3 yesnoBedeckoii 3apoabiuesoit tuaun Vg L6 (SEQ ID NO: 63) u
Jk cermeHT u3 uenosedeckoit 3apoapimesoi uHnK JK 1 (SEQ ID NO: 72). bonee noapoOHsblit
aHanmu3 nocnenosarenabHoctu 11F2 Vi ¢ mpumenennem cuctemsl Kabat onpenenenus obnmactu
CDR mno3Bonsier uzobpasutb obmactu CDR1, CDR2 u CDR3 nerkoii nemnu, mokasaHHbE Ha
®urype 5B u B SEQ ID NO: 23, 29 u 35, COOTBETCTBEHHO.

HykneotunHass M aMHHOKUCIIOTHAs TMOCJTENOBATENBHOCTH BapuadenbHOW 00IacTH
Tsokesiol nenu 17ES mokasanel Ha @urype 6A u B SEQ ID NO: 54 u 42, cOOTBETCTBEHHO.
HykneornnHast 1 aMUHOKHCIIOTHAS! TIOCIIEOBATEIbHOCTH BapHaOeTbHONH OONACTH JIETKOW LIenH
17E5 nokasanel Ha @urype 6B u B SEQ ID NO: 60 u 48, coorserctBeHHO. CpaBHeHue
NOCJIEIOBATENIbHOCTH  TsDKeJNoH — nemu  uMmyHornmoOynuHa  17ES ¢ u3BecTHBIMH
NOCJIEIOBATENbHOCTSAMHU TSDKEJIONH LeNMH MMMYHOTJIOOyIrHa 3aponbimeBoil muaun (Purypa 17)
MOKA3bIBAET, YTO TsKenasi uenb 17ES ucnonb3yeT VH CETMEHT U3 4eIOBEUYECKOU 3apOABIIIEBON
muann Vi 3- 33 (SEQ ID NO: 65), D cermeHT U3 4enoBeuecKol 3apoabiimeBoit iuauu 2- 2 u JH
cerMeHT u3 uenoBedeckor 3aponpimesoi muauu JH 4B (SEQ ID NO: 70). Bonee nmonpoGHbIit
aHanmu3 nociaenosarenbHocTd 17ES Vu ¢ mpumenennem cucrembl Kabat onpenenenus obmactu
CDR mnosBomsier m300pa3uth obmactu CDR1, CDR2 u CDR3 Tspkenoli nemnu, nmokasaHHbIE Ha

Qurype 6A u B SEQ ID NO: 6, 12 u 19, coorBerctBeHHO. CpaBHEHHE IMOCIEIOBATEIbHOCTH
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Jerkod nenu uMMyHOrJoOysnnHa 17ES ¢ M3BECTHBIMH IMOCIENOBATEIBHOCTSIMU JIETKON LENu
UMMyHoroOynuHa 3apoabimeBoi nuHun (Purypa 18) mokaseiBaer, 4TO Jierkasi LENb Karma
17ES ucnionb3yer Vi cerMeHT U3 uenoBeueckoi 3apoapiuesoit tuanu Vi L6 (SEQ ID NO: 63) u
Jk cermeHT u3 uenosedeckoit 3aponpimesoit nuanK JK 5 (SEQ ID NO: 75). bonee noapoOHbIii
ananu3 nocienosatenbHoctd 17ES Vi ¢ mpumenennem cucremsl Kabat onpenenenus obnactu
CDR nosBonsier m3o0pasuth obnactu CDR1, CDR2 u CDR3 nerkoii menu, mokasaHHbIE Ha
Qurype 6B u B SEQ ID NO: 24, 30 u 36, COOTBETCTBEHHO.

BapuabGenbubie obmactu antuten 25F7, 26H10, 25E3, 8B7, 11F2 u 17E5 moxHO
NPEBPATUTH B MOJIHOPA3MEPHBIE aHTHTEJA JIIOOOr0 HY)KHOTO M30THIA CTAHAAPTHBIMH METOIAMHU
pexomOunanTHoi JIHK. Hampumep, JHK, xomupyromyro obmactu Ve U Vi, MOXKHO
KJIOHHUPOBAaTh B SKCIPECCUPYIOIIUN BEKTOP, KOTOPBI HECET KOHCTAHTHbIE OOJACTU TSKEJIONW U
Jerkoi 1uemed Tak, 4YTOOBbl BapwadenbHble O00JaCTH (PYHKUHMOHAJIBHO CBS3BIBAIUCH C
KOHCTAHTHBIMH OOJacTsMu. Mnm ke, IUIs SKCIPECCHH MOJHOPAa3MEPHOW TSDKENOH Lenu u
MOJIHOPA3MEpPHOM JIETKOH LIeNH MOXHO NMPUMEHATh pas3zesibHble BekTophl. HeorpaHndusaromime
IpUMephl IPUMEHEHUs SKCIPECCUPYIOLIUX BEKTOPOB JJI CO3[aHUsl MOJHOPa3MEPHbIX aHTUTEN
BKirouaroT BekTopel pIE, omucanHele B omyOnmkoBaHHOH mnateHTHOH 3asBke CIIIA No.
20050153394.

IIpumep 3: XapaKTepHCTHKH CBA3bIBAIOIIUX CBOHCTB MOHOKJIOHAJIBHBIX

anTures nporus LAG-3

B naHHOM mnpuMepe METONOM NPOTOYHOM LUTOMETPUM M3Y4YarOT CBSI3bIBAHUE
yenoBeuecknx aHturen npotuB LAG-3 ¢ LAG-3 (uenoBeueckuM, OOE€3bSHBHUM M MBIIIUHBIM
LAG-3) xnerounoit nosepxHocTu. IloMumo 3T0ro, n3yyaroT KMHeTUKy cBsisbiBanus ¢ LAG-3 ¢
npuMeHeHneM ontudeckoro Omocencopa BIACORE. Kpome Toro, mpoBOASAT 3MUTONHOE
KapTUPOBaHUE METOAOM NENTUIHOTO CKAHUPOBAHUS.

A. HUccrnenoBaHue METOIOM OPOTOUYHOU HUTOMETPHUA

1. CesspiBanue knerok CHO- yenoseueckuii LAG- 3

JUiss mpoBepKU CIOCOOHOCTH aHTHTeN CBsi3biBaThbCsi ¢ LAG-3 OejKkoM KJIETOYHOM
MOBEPXHOCTH aHTUTE]a WHKYOupyroT ¢ yuHueil kinerok CHO, TpaHcheumpoBaHHONW Takum
o0Opa3om, 4TOOBI 3KcTpeccupoBaTh denoBeueckuii LAG- 3 Ha MOBepXHOCTH KjeTKu. JlenmaroT
CEepUliHbIC pa3BeleHHUs] MOHOKJOHaIbHBIX aHTuTen 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES B
xononHoM 1x PFAE Oydepe (1x PBS+2% FBS, 0.02% a3una Hatpus, 2MM Na EDTA). [{ns
peakuuu CBs3bIBaHMA S0 MKJI Pa3BEAEHHOTO pAcTBOpa aHTUTENa NPUOaBIAOT K 50 MK
KJIETOYHOH CyCreH3uu, cozmepskamei 2x105 KJIeTok, 1 cMech MHKYOHPYIOT Ha JIBAY B TEUCHHUE
30 munyT. 3ateM kieTku oTMbIBAIOT nBaXabl 1x PFAE Gydepom. obasnstor meuernnoe FITC
AHTHUTEJIO KO3bl NPOTHB JIETKOM MMM Kalma 4YelnoBeueckoro uMMyHorjoOymmuaa (Bethyl
Laboratories, Inc., Cat. # A80- 115F) B pa3senenuu 1: 100 u cmech HHKYOUpYyIOT B TedeHue 30
mMuHyT ipu 4°C, a 3aTem ABaKAbl OTMBIBAOT X0oaHbM 1X PFAE Oydepom. ITocne mocnenneit
OTMBIBKM K KaXXIOMy pactBopy mpubasmsaor 150 mxn xomomHoro 1x PFAE Oydepa,
cogepxkamiero 10 mxr/mn mponuausa omuaa (Roche Applied Science, Cat #1 348 639) u
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IIPOBOAST AHAINU3 CBSI3bIBAHUSI AHTUTENA MPOTOYHOW LIUTOMETPUEI HA MPOTOYHOM LIMTOMETpE
FACScalibur (BD Bioscience).

Pesynpratel aHamm3a € NOMOINBIO MPOTOYHON LMTOMETPUUM CYMMHUPOBaHbI HIKE, B
Tabmuue 1, B koTopoii npuonsaTcs: 3HaueHust ECso ansa cBsaspiBanus ¢ CHO- uenoedeckuit
LAG-3, nokassiBaromue, uro anturena 25F7, 26H10, 25E3, 8B7, 11F2 u 17ES5 s¢dexkrusHO
CBs3bIBAIOTCA C yenoBeueckuM LAG- 3 knerouHoll moBepxHocTH, mpudem 3HaueHue ECso
antutena 25F7, mpumepno, B 20 pa3 Hmwke, yeM ECso mns 25E3, HO npuOnusurenbHO
sxBuBajieHTHO ECso mtst anturen 8B7 u 26H10. 3nauenust ECso mst 11F2 u 17E5 Haxopmdarcs B
TOM K€ UHTepBae, uTo u 11s1 25E3.

Tabmuua 1: CesseiBanue adruren  nporus  LLAG- 3 ¢ kuerkamu  CHO,

JKCIIPECCUPYIOMUMU yenoBeueckuii LAG- 3

AHTHTEJI0 ECso (1M)
25F7 0.45-2.52
8B7 1.93-4.44

26H10 1.81-3.64
11F2 15.12
25E3 14.9-25.39
17E5 12.3

2. Csi3bIBaHUE aKTHBUPOBAHHBIX YenoBedeckux CD4™ T kieTok

JList mpoBepKH CIIOCOOHOCTH aHTUTEJ CBSI3bIBATHCS ¢ HATUBHBIM LAG-3 Ha MOBEPXHOCTH
aKTMBUPOBAHHBIX uesoBeueckux T Kierok, mokosiuecs CD4" T KI€TKM BBIIEISIOT U3
OYHINEHHBIX MOHOHYKJICAPHBIX KJIETOK Nepudpepudeckoll KpOBH U MOJABEPralOT CTUMYJISLUH B
TedyeHue Tpex aHel komOuHarmed anturen nporus CD3 u nporus CD28, ¢puxcupoBaHHBIX Ha
MOJIMCTUPONBbHBIX TpaHyiax. [lenaroT cepuiiHble pa3BeleHUs MOHOKJIOHAJbHBIX aHTUTEN 25F7,
8B7 u 26H10 B xonoxguom 1x PFAE Oydepe (1x PBS+2% FBS, 0.02% asuna Hatpus, 2 MM Na
EDTA). insa peakuuu cBsizbiBaHUs SO MKJI pa3BEAEHHOTO PacTBOpa aHTUTENA CMELINBAIOT ¢ 50
Mks MedeHHoro PE anTutena mporus uenosedeckoro CD4 (BD Bioscience, Cat # 555347).
AxtuBupoBaHHble T KIeTkH 0O0pabaThiBalOT B COOTBETCTBUUM C TPUBEACHHBIM BbIIIE
MIPOTOKOJIOM. AHAJIN3 CBSI3bIBAHUS aHTUTENA MPOBOIST KaK OMMCAHO BBILIE.

Pesynbrarel aHanu3a ¢ MOMOIIBIO MPOTOYHONW LUTOMETPUM CYMMHUPOBAHBI HMIXKE, B
Tabnmune 2, B kotopoil mpuBonsarcs 3HaueHuss ECso 1 CBSI3bIBAHMSI C aKTUBUPOBAHHBIMU
uenoseueckumu CD4" T kieTkamu, NOKa3bIBAaIONIME, YTO BCE TPHM AHTHUTENA AHANOTUYHO
CBsI3bIBAIOTCSA € yenoBeueckuM LAG- 3 keTo4HON NOBEPXHOCTH.

Tabmuua 2: Cesspisadue agrutea npotus LAG- 3 ¢ akTUBUPOBAHHBIMU YEJIOBEUECKUMU

CD4" T knetkamu

AHTHTEJIO ECso (1M)
25F7 0.27-0.45
26H10 0.41-0.84

8B7 0.69-1.80

3. CesspiBanue mpimuaoro LAG-3 anturena

JList Toro, 4ToObl ONMpeAeNuThb, BCTYHArOT Jiu anturena npotus LAG-3 B mepekpecTHyio

peaxuuto ¢ mpiunHbIM LAG- 3, nocnenosarenvHocts k/IHK xnonupyror merogom RT- PCR ¢
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ucronb3oBaHueM mnpenapara myna k/JIHK, momyuennoit oOpartHoii Tpanckpunumedn PHK wu3
KOJUTEKIIMM TKAHEBBIX O00pa3lOB Makak LUHOMONTyCc U pesyc. IlocienoBarenbHOCTh CHavana
aMIuUGUIUPYIOT ¢ ucnosib3oBanreM myna k/IHK ¢ momornsto npaiimepos (5° npsiMoit paiimep:
5Mcyn1408; 5’-atgtgggaggctcagttcetg- 37 (SEQ ID NO: 91) & 3’ oOparHbiii mpaiimep:
3Mcyn1408a; 5’-gtcagagetgetecggete-3” (SEQ ID NO: 92)) ¢ npumenennem oboramenHoit GC
IMLP- ammnudukanmonsoit cucremsl (Roche) u xnonupyror B TOPO kioHHMpyromuii BEKTOp
peuumnmuenta (Invitrogen) nans aHamu3a MOCHENOBATENbHOCTH. KIIOHBI, COOTBETCTBYOIIHE
sTaNioHHOoM mocnenosarenbHocT LAG- 3 makak- pesyc B Genbank (Genbank Accession No.
XM _001108923), 3aTeM MOBTOPHO aMILTU(PHULIMPYIOT MPU UCTIOIb30BaHUH KiioHHpyrouero JIHK
Bektopa TOPO ¢ mnpumeHeHuem BTOpOro HabOopa mpaliMepoB, KOTOpPbIE BBOIST CaThI
pPEeCTpUKTa3 Uil HANpPAaBJICHHOTO KJIOHHUPOBAHMS B BEKTOPE, SKCIPECCHPYIOLIEM B KJIIETKAax
MJIEKOIUTAIOLIETO.

Kion pa23-5 ¢ obe3psinbuM LAG-3 BbIIEISIIOT U CEKBEHUPYIOT. BrineneHHast 00e3bsHbsI
NOCJIeI0BaTENbHOCTE Ha 99.6% uaeHTH4Ha STanoHHON mocnenosarenpHocTH LAG- 3 maxak-
pesyc B Genbank. CpaBHeHHe aMHHOKHCIOTHOW mocienoBarenbHoctn kKJIHK kiona pa23- 3
(SEQ ID NO: 93) ¢ mocnenoparenpHocThI0O LAG-3 Mmakak- pesyc (SEQ ID NO: 94) uz Genbank
(Accession No. XM 001108923) mnokazano Ha @urype 19. JIBe moCIenOBaTEIbHOCTH
UJIEHTHYHBI 32 UCKJIFOUEHHEM OHOTO aMHUHOKHCIIOTHOTO Pa3Indus B OJIOkeHn! 419 (aprunux
B KJIOHE pa23- 5 Mo CpaBHEHMIO C TPEOHHMHOM B MOCJIEOBATENbHOCTH Makak- pe3yc B Genbank),
U Ha OCHOBaHMU 5TOro aenaroT BbiBoxa, uto KJHK ko pa23- 5 mnpeacraBisier coOoit
nocyienoBaTeabHOCTh reHa LAG-3 makak- pesyc.

k/IHK knona pa23-5 BBOAAT B OSKCHPECCUPYIOIIYH) KOHCTPYKLHIO, KOTOPYIO
Tpancoeuupyor cycnensuro kietok CHO- S ¢ nomompro Hykineopekunun (Amaxa).
Okcnpeccnto LAG- 3 makak- pe3yc OTCOPTHPOBAHHBIMU, OTOOPAHHBIMHU IO YCTOHYMBOCTH K
nexapctsa kjoHamu nposepsitoT FACS ananmuzom. Oty kinoHansHyro CHO- KJ1€TOUHYI0 JTHUHUIO,
ceepxakcmnpeccupyromyo LAG-3 makak- pesyc, ucnonb3yroT B FACS aHanuzax, aHaJOTHYHBIX
ONMUCAHHBIM BBIIIE, JJIsI KOJIUYECTBEHHOTO OMNpPEAENeHUs TMEePEeKPEeCTHOH PEaKTHBHOCTH K
obe3psinbeMy Oenky. KopoTko roBopsi, HenarT cepuiiHble pa3BeIeHHs MOHOKJIOHAJIbHBIX
aaturen 25F7, 8B7 u 26H10 B xonomuoMm 1x PFAE Oydepe (1x PBS+2% FBS, 0.02% a3una
Hatpust, 2 MM Na EDTA). Jlns peakuuu cBsizbiBaHusi SO MKJT pa3BeIEHHOT'O PacTBOpA aHTHUTENA
npubaBsaroT K S0 MKJI KJIETOYHOW CyCHeH3MH, copepkamend 2x105 KIerok, U CMech
UHKYOMpyroT Ha nbay B TedeHne 30 muHyT. Knerkum oOpabaTbIiBaroT B COOTBETCTBUH C
BBILIEONMMCAHHBIM IPOTOKOJIOM. AHAJIN3 CBSI3bIBAHUS AHTUTEINA TPOBOAST KaK OTMMCAHO BBIIIE.

B ornenbHOM 3KCHepHMEHTE aHTHUTENa MPOBEPSIIOT Ha CBs3biBaHue ¢ LAG-3 00e3bsiH
LIUHOMOJITYC, HMCIIONIb3Ysl aKTUBUPOBAHHbIE T KIIETKH 3THX 00€3bsiH. /1 VifFO aKTUBALUIO 3THX
o0e3psinpux T kieTok ocymecTBisiroT oOpadorkoit T knerok anrurenamu nporus CD3/mpotus
CD28 mpakTU4ecKd B COOTBETCTBHU C TEM K€ CAMBIM IPOTOKOJIOM, ONHUCAHHBIM BBILIE UIS i71
Vifro aKTUBALMM YEJIOBEYECKHUX 1 KIETOK, C TMOCIEAYIOIIUM aHAJU30M METOJOM IMPOTOYHOU
LIUTOMETPUH, OCYLIECTBISIEMBbIM KaK OINMCAHO BbIIIE JUId OKpAIIMBAaHUSA il Vilro

aKTMBUPOBaHHBIX YesioBedeckux CD4™ T kneTok.
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Pesynprara anHammsa MeToAOM MHpoTO4HON Imtomerpuu ¢ npumeHeHuem CHO- pesyc
LAG- 3 kneTok u akTUBHPOBaHHBIX T KJI€TOK 00€3bsSH LUHOMOJIYC CYMMHPOBAHBI HIDKE B
Tabmuue 3, rae npencrasnens! 3HaueHUst ECso 1714 CBA3BIBAHMA C ABYMS Pa3IMYHBIMU THIIAMHU
KJIETOK, Skcmpeccupyromux o0es3bsanii LAG-3. DTH pe3ynbpTaThl IMOKa3bIBAIOT, YTO BCE
anTuTena >pQPexTuBHO CBs3bIBalOTCS Kak ¢ LAG-3 Ha akTuBupoBaHHBIX T KieTkax 0Oe3bsH
nuHOMOuTyc, Tak u ¢ LAG- 3 makak- pesyc (SEQ ID NO: 93), TpancheripoBaHHBIM B KJIETKH
CHO. Opnako, cymecTByer “mepapxus, mkaina ap@uHHOCTEHl CBs3BbIBAHMS, NPUYEM KIIOH
26H10 mposiBisieT HaUBBICIIYIO ad(PUHHOCTh, KOTOpAsi, MPUMEPHO, B 2.5 U B 6 pa3 BBILIE, YEM Y
kioHoB 8B7 m 25F7, cooTBercTBeHHO. Pasnmuuus B mopsake (MepapXuu) CBS3BIBAHHS MEXKIY
OBYMsI ~TUMAMU  KJIETOK MOXKET OTpakaTb  pasdyusl MEXIYy aMHUHOKHCJIOTHBIMU
nocienosatenbHOCTAMU OeikoB LAG- 3 Makak pe3yc U IUHOMOJTYC.

Tabmuua 3: CesasbiBanue anturesa npotus LAG- 3 ¢ LAG- 3 o0e3bsiH

ECso (HM) ECso (1M)
AnTtureno | Akrusuposannbie Cyno CD4" T kaerkn CHO- pe3ve LAG3
26H10 5.19 4,684
25F7 14.18 22.72
8B7 3045 10.01

4. CesaspiBanne Meimngoro LAG-3 agturena

UroObl ompenenuTh, BCTYMAKOT JIM AHTUTENA B MEPEKPECTHYIO PEAKLHI0 C MBIIIHHBIM
LAG-3, npoBozAT ucCleA0BaHNs METOAOM IIPOTOYHON LIUTOMETPUH, AaHAJIOTUYHbIE ONUCAHHBIM
BBILIE, MCIIONIB3YsI B KAUECTBE KJIETOK- MHUIIEHEH JIMHUIO MBIIUHBIX T- KJIETOYHBIX THOpUAOM
(3A9), TpaHcheupoBaHHBIX TaKUM 00pa3oM, 4TOOBI 3KCHpeccupoBaTh MbIIUHBIN LAG-3 Ha
MOBEPXHOCTHU KJETOK, ¢ nocieayromuMm FACS aHanu3om 1sl [eTeKLUU CBA3bIBAHUS AHTHUTENA.
analysis to detect antibody binding. Pe3ynbTaThl MOKa3bIBaIOT, YTO, B OTJIMYHE OT KOHTPOJIBHOTO
aHTuTena npotus MbiuHOro LAG-3, koTopoe naeT MHTEHCHBHOE OKpallUBaHWE, HU OIHO U3
yenoBeueckux aHturen 25E3, 25F7, 8B7 wmnu 26H10 He mnoOKa3bIBaeT CBS3bIBAHUS BBIIIE
(oHOBBIX ypoBHEW ¢ MbIMHBIM LAG-3, T.e. HU OOHO M3 OSTHX AHTUTEN HE BCTYMAeT B
MEPEeKPECTHYIO peakluio ¢ MbIIIUHbIM LAG-3.

b. Ananus ¢ nmomomeio cuctemel BIACORE

Ces3biBanue antuten 25E3, 25F7, 8B7, 26H10 u 17ES ¢ pexombunantHbiM LAG- 3

OeIKOM M3y4aroT ¢ nmoMolubro cuctembl BIAcore™ ucrnosib3ys meron “zaxsara. Kaxmoe us
y )

anturen, 25E3, 25F7, 8B7, 26H10 u 17ES, nMMOOMIHM3YIOT (3aXBaThIBAIO), UCIIOJNIB3YsT aHTUTEIIO
k CHI (aatu- CH1), anTHTENO - peareHt, crenuduueckoe K KOHCTAHTHOH obmactu 1 Tsokenon
nenu 4ejoseueckoro anturena (Zymed, Clone HP6045, Mcxonnast konu. 1.0 mr/mi). AHTH-
CHI1 nanocsT Ha ynnn CM5 (BR-1000- 14, nnst Hay4HO- UCCIEAOBATENBCKUX PadoT) C BBICOKOH
wioTHOCTBIO (9700-11500RU  (oTHOCHTENbHBIX enanHML)). HaHeceHme mnpoBOAST OOBIMHBIM
METOIOM MMMOOWJIM3ANY, PEKOMEHJOBAHHBIM MPOU3BOIUTENIEM. 3aT€M OUYHUINEHHOE aHTUTEIO
25E3, 25F7, 8B7, 26H10 wmm 17ES, ¢ xounenrpauueii B wuntepBasie 0.5- 3 Mkr/mu,
uMMOOUU3yI0T (“3aXBaTBHIBAIOT ) Ha IMOBEPXHOCTH, MOKpeIToW antu- CHI, mpu ckopoctu

noroka 10 mxi/mMuH B TeueHne | MuHyTbl. CIuThblli O€lIOK pPEKOMOWHAHTHOTO YeJIOBEYECKOTIO



78

LAG-3 ¢ enquHcTBeHHOH KOHIeHTpauued (20 HM) MHBEnMpYIOT BbIlE aHTUTENA (TIPOITYCKAKOT
Yepe3 aHTUTENI0) B T€YeHHE 3 MUHYT NPH CKOPOCTU MOTOKAa 25 MKI/MJ. AHTHUTE€H OCTABISIOT
OUCCOLMUPOBATh B TeueHue 7.5 MuHyT. [loBepxHOCTh OHOCeHCOpa (YnIa) pereHepUpyroT Mocie
Ka)KJOro LIMKJIA, MPOMbIBast ee ¢ momoubio 25 Mka 25 MM pactBopa NaOH, a 3arem 30 Mk
HBS- EP. KoHTpOJb M30THIIA HAHOCST HAa YHII, TIOJYyYEHHBbIE PE3YJIbTaThl NPUMEHSIOT, YTOOBI
BBIYECTh Hecrelm(puIeckoe CBsA3bIBAHME. Bce HKCHEepHMEHTbl MPOBOAAT Ha mpudope
MOBEPXHOCTHOTO  TUIA3MOHHOTO pe3oHaHca Biacore 3000, wucnonb3yst  YIpaBJsIFOIIYIO
nporpammy BlIAcore v 3.2. AHamu3 naHHBIX, HMCHONB3ys mnporpammy BiaEvaluation v3.2.
Pesynbrarel mokasanbl Hioke, B Tabnuue 4. Pesynbratel BIAcore ananusa mis 25E3, 25F7, 8B7,
26H10 u 17ES nmoaTBep:kKOalOT Pe3yJbTaThbl, MOJYYEHHbIE METOAOM IMPOTOYHOW LUTOMETPUH,
YTO BCE ISTh AHTHTEN CIIOCOOHBI CBsI3bIBaThCA C ueioBedeckuM LAG- 3 ¢ BBICOKOH
apPUHHOCTBIO.

Tabmuua 4: Kuneruka cpsizbiBadusi antutesa npotus LAG-3 ¢ pekOMOUHAHTHBIM

yenoseueckum LAG-3

AHTHTEJIO Kb x 10 (M)
25E3 0.09
8B7 0.09
26H10 0.10
25F7 0.47
17E5 453

B. DouronHoe xapTupoBaHue

B 6enke LAG-3 uMMyHOrNoOyIMHONOAOOHBIN MEPBbI JOMEH BHEKJIETOYHOW O0JacTH
COAEPKUT  SKCIIOHMPOBAHHYIO  (OTKPBITYKO)  "BHEKJETOUHYIO  MEeTNI0",  HUMEHIIYI0
amMuHOKHUCJIOTHYIO nocnenoBaTenbHOCTh: GPPAAAPGHPLAPGPHPAAPSSWGPRPRRY (SEQ
ID NO: 79). lns usy4enust cBsazbiBanust anturen 25E3, 25F7, 8B7 u 26H10 ¢ sToii 0bnaacTbio
LAG- 3 u xapTUpOBaHMsI SMUTOMNA, CBS3bIBAEMOrO Ka)KIbIM aHTHTEJIOM IO BCEil 3TOi obnactu
MPOBOAAT MenTuaHoe ckaHupoBaHue. [lomyuaroT rpynny u3 10 mepekprIBaOIUXCs MENTHIOB,
KOTOpPbIE CKaHHMPYIOT (MPOCMATPUBAIOT) MO MOJHOW MOCIEIOBATEIbHOCTH BHELIHEH METIH, U
KOHBIOTHPYIOT uX ¢ OwotuHOM. [lnsa anamm3a ELISA HCHONB3YyIOT MHMKPOTUTPALMOHHBIE
IUTAHIIETHI C MPEIBAPUTEIBHO MMMOOMIN30BAaHHBIM cTpenTaBuauHoM (Sigma- Aldrich, Cat #
M5432) ucnonb3yrT s “3aXBaTa” KOHBIOrATOB OWOTHHHIIMPOBAHHBIX TMENTHUIOB METIIH,
KOTOpBIe HAHOCAT B 00beMe 100 MKJI ¢ KOHLIEHTpalen 2 MKI/MII, 1 UHKYOUpYrT 18 uacos npu
4°C, mocne 4Yero IJIaHLIEThl OTMBIBAIOT 3 pa3a U OJIOKUPYIOT NPU KOMHATHOH TemIeparype B
teyenue 1 gaca Onokupyromum Oydepom (1x PBS+10% FBS). 3arem B miaHImeThl MOMEIIAIOT
3%- KkpaTHbIE CepHiiHbIe pa3BEACHUs yenoBeueckux aHturen npotus LAG- 3 B Onmokupyromem
Oydepe, ncxons W3 HadalbHOM KOHLEHTpanmuu 10 MKI/MJ, W IUIAHIIETHI WHKYOHUPYIOT TpHU
KOMHATHOM TeMIepaType B TE€YEHHE 2 4YacoB, a 3aTeM TPWKAbl OTMBIBAIOT. Jlis aerekuuu
CBS3aHHOT'O 4€JIOBEUECKOT0 aHTUTeNa KOHboruposaHHoe ¢ HRP anTuTena k03bl NpOTUB JIETKON
LIeTH Karrma yejoBedeckoro nummyHornoOynuHa (Bethyl Laboratories, Cat #A80-115P) pa3sonsr
10 KOHUeHTpauuu 1 MKr/mi B GiokupyromeM Oydepe v MoMeInarT B JIYHKH JJIsl aHau3a Ha 1

qac, a 3aTeM TPWXKIbl OTMBIBaIOT M HaHocAT cyoctpar TMB (eBioscience, Cat #00-4201-56).
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OnTuyeckyro IJIOTHOCTh ONPENessIIoT NMpH ANUHE BOJHBI 650 HM Ha crnekrpodoromerpe
Spectramax 340PC (Molecular Dynamics, Inc.). Pe3ynpTarThl nmenTHAHOrO CKaHHUPOBAHUS
npezacrasieHbl B Tabmuue 5.

Tabmuua 5: CessbiBanue agtutea npotuB LAG ¢ ¢ nenTUOHBIM CKAHUPOBAHUEM

BHekserouyHoi newu (Extra Loop) LAG-3

IlenTuanoe ckanuposanue BHemHei nerau LAG-3 | SEQ
GPPAAAPGHPLAPGPHPAAPSSWGPRPRRY 79 | 25E3 | 8B7 | 25F7 | 26H10
GPPAAAPGHPLA 80 - - - -
PAAAPGHPLAPG 81 ++ - - -
AAPGHPLAPGPH 82 ++ - - -
PGHPLAPGPHPA 83 + - - -
HPLAPGPHPAAP 84 + - - -
LAPGPHPAAPSS 85 - - - -
PGPHPAAPSSWG 86 - ++ | ++ -
PHPAAPSSWGPR 87 - ++ | ++ -
PAAPSSWGPRPR 88 - ++ + -
APSSWGPRPRRY 89 - - - -

Ha ocHOBaHMHM 3THX pe3yJIbTaTOB ONpenessAoT, 4To antuteno 25E3 y3Haer o0nacte BO
BHEKJIETOYHOM IMeTJIe, COAePKAIYI0 aMUHOKUCIIOTHYIO nocienoBareibHocTe PGHPLAPG (SEQ
ID NO: 76), torma xak antuteno 25F7 y3Haer o0acTh BO BHEKJICTOYHOW TETIIE, COAEPIKAIIYIO
AMUHOKHUCJIOTHYIO rocienoarebHocth HPAAPSSW (SEQ ID NO: 77), a 8B7, no- BuguMomy,
y3HaeT 00JIacTh BO BHEKJIETOUHOM IETJIE, COMEPIKaIly0 aMUHOKUCIIOTHYIO MOCIIE0BATEIbHOCTD
PAAPSSWG (SEQ ID NO: 78). Hamporus, Henb3ss OOHapyKUTb HHKAKOTO CBSI3bIBAHUS
MOJTHOPAa3MEPHOI0 METJIEBHIHOrO MEeNTHAAa WM JF0O0ro u3 Oosee KOPOTKUX CKAHMPYIOLIMX
nentuaoB antutesnoMm 26H10.

OGnactu, wupeHTHPULUMPOBAHHBIE B HAHHOM MHCCIIEOBAHUH, TOTYEPKHYTHl B
MOJIHOPA3MEPHON MOCIEA0BATEIbHOCTH BHEKJIETOYHON NETIIN:

GPPAAAPGHPLAPGPHPAAPSSWGPRPRRY (SEQ ID NO: 79)

25E3 25F7 8B7

Takum 0Opa3om, pe3ysbTaThl MENTUAHOTO CKAHHUPOBAHUS IMOKA3BbIBAKOT, YTO AHTUTENA
25E3, 25F7 u 8B7 CBS3BIBAIOTCS ¢ PA3IUYHBIMU, XOTs OJU3KO PACIIONIOKEHHBIMU STTUTONAMH B
yenoseueckoM LAG- 3.

Jns Gonee moxpoOHOrO W3Y4YEHMsI CBS3BIBAHUS 3TUX AHTUTEN C OOJACThIO MENTHAA
BHEUIHEW TMeTiM MpoBOAAT JomnojHuTenpHele aHanu3bl ELISA. B anammse ELISA c
NPUMEHEHUEM YeJIOBEUECKOro MOJHOpa3MepHoro nentuaa sHeksierouHoi nerin (Extra Loop)
(SEQ ID NO: 79) onpenensiror 3nauenust ECso ans csispiBanust 25E3, 25F7 u 8B7. Ilomumo
3TOro, aHaIOrMuHbIA nentuaHbld aHanu3 ELISA mnpoBomsar, uCnonb3ys MOJHOPa3MEPHYIO
MOCJIEIOBATEIPHOCTD MenTuaa BHekeTouHou netiiu (Extra Loop) 6enka LAG- 3 makak- pesyc,
umerotieit nocienosarebHOCTe GPPAPAPGHPPAPGHRPAAP YSWGPRPRRY (SEQ ID NO:
90), u 3Hauenust ECso mnst cesi3biBaHus onpenessitoT st antuten 25F7 u 8B7. Pesynbrare
npeAcTaBIeHbl HIDKe, B Tabnuue 6. Tu pe3ynbTaThl IOATBEPKAAIOT, YT aHTuTena 25E3, 25F7

u 8B7 crnocoOHbl y3HaBaTh nentuj oOiactu uenosedeckoro Oenka LAG- 3. Kpome Toro,
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antutena 25F7 u 8B7 Takike CBA3BIBAIOTCSA C MNENTUIHON MOCIEAOBATENBHOCTBIO BHEKJIETOUHON
netriu 6enka LAG- 3 mMakak- pe3yc, XOTd U Xy)Ke, 4eM C HeJIOBEUECKON IOCIEA0BATENbHOCTBIO,
YTO MOXET OBITh BBI3BAHO PACXOXKIEHHEM IIOCIENOBATEIPHOCTH JaHHOTO MOJIMIENTHAA,
CBSI3aHHBIM C BUAOM. Pe3ynbraThl Takoke MOATBEp:KIArOT, 4To aHtuteno 26H10 He cmocoOHO
y3HaBaTh MENTH]] BHEKJIETOYHOH netin Oenka LAG- 3.

Tabnuua 6: CesizpiBanue anturea npotuB LAG-3 ¢ NEenTUaoM BHEKJIETOYHON METIIH

oenka LAG- 3 yesioBeka U Makak- pe3yc

AHTHTEJIO0 ECso (HM) yenoBeueckas ECso (1M) BHeKJI€TOUHAS NETJIS
BHEKJIETOYHAS MeTJIs MAKAaK- pe3yc
25E3 0.55 He nposepsinu
25F7 0.29-0.95 13.09
8B7 0.28-1.35 0.60
26H10 CBsi3pIBaHUE OTCYTCTBYET CBsi3pIBaHNE OTCYTCTBYET

Ilpumep 4: Uuruduposanue cBs3biBaHusg LAG-3 ¢ mogexkynamu I'KI' (MHC)
Kaacca II ¢ nomompbro antures nporus LAG-3

Jns mposepku criocobHoctu antuten npotuB LAG-3 uarubuposats ces3biBanne LAG-
3 ¢ monekynamu I'KIT (MHC) Knacca II, mpoBoasT aHanu3 CBS3bIBAHUS il Vifro, B KOTOPOM
ciutbiii 6enok LAG- 3, comepskaluii BHEKJIETOUHBIN JOMEH ueoBedeckoro LAG- 3, ciuThlii ¢
mpinHbIM Fe (WLAG-3-mlg), pearupyer ¢ xnerkamu Jlayan, 3KCIpEeCCHPYIOMUMHI MOJIEKYJIbI
aHTUTeHOB riaBHoOro komruiekca ructocosMectumoct (I'KI, MHC) Knacca II uenoseka.

Jlns TectupoBaHusi MHrHOUpoBaHus antTutTesoM cesisbiBanmst LAG- 3 ¢ MHC Kiacca 11,
nenarT cepulinble passeneHus: anruren 25E3, 25F7, 8B7 u 26H10, HaunHast ¢ KOHUEHTpALUU
20 mxr/ma B PFAE Oydepe, 1 k 5TuM cepuiiHbIM pa3BeAeHUsIM NPUOABISIOT | MKI/MII CIUTOTO
O6enxa hLAG- 3- mlg. Oty cmech uHkyOupyroT B Tedenune 20 MHMHYT NpPU KOMHATHOM
Temnepartype, a 3aTeM nobasnsioT k 2x10° knerok Jlaynm, otmbieix B 1x PFAE. Cwmech
unkyoupyror npu 4°C B teuenune 30 munyT. Knetku ocaxmaroT neHTpupyrupoBaHHeM (TpH
munyThl, 400 xg), ormbiBatoT oxuH pa3 1x PFAE Oydepom u CcHOBa OCaXmarOT
ueHtpudyruposanuem, u onpenessitor csisbiBanne hLAG- 3- mlg ¢ knerkamum [aynm ¢
nomomibtd PE- meueHHoro BTopuuHOro antutena (pearenra) npotuB mlgG Fcy. Ananms
cesizbiBanus LAG- 3- mlg npoBonsaT Ha nporounom ruromerpe FACScalibur (BD Bioscience).
PesynbraTe! npenctasiensl Huxke, B Tabnuue 7, B kKoTopol npuoasTcs 3HaueHus ICso B HM.

Tabnuna 7: Marnbuposanue ceszpiBanus LAG-3 ¢ MHC Knacca Il aHTUTEIaMH IPOTUB
LAG-3

AHTHTEJIO I1Cso (#M)
25E3 0.8-6.78
25F7 0.12-0.92

8B7 0.19-0.95
26H10 0.10

PesynbraThl MOKa3bIBAIOT, YTO BCE 4YeThbipe aHTUTENa 3(P(PEKTUBHO HHIHOUPYIOT
cszbiBanne LAG- 3 ¢ monekynamu anturesos I'KIT (MHC) Knacca 11, npudem Benmauns! ICso
s 25F7, 8B7 u 26H10, npumepHo, B 7-13 pa3 menblue, yem st 25E3.



81

IIpumep S: Crumyasiuus aHTHreHcneuuguyueckoro T- KJIeTOYHOro orBeTra C
nomoumbio mAbs nporus LAG-3

Jdns  mpoBepku  crmocoOHocTH  aHTMTen — npotuB  LAG-3  ctumynmpoBaTh
anTurercnerpduueckuii T- KJI€TOUHBINA OTBET, NPUMEHSIOT aHanu3 cTuMyJisinun 3A9 T kierok
nentunamu (cM., Hanpumep, Workman et al. (2003) J. Immunol. 169: 5392- 5395; Workman et
al. (2002) Eur. J. Immunol. 32: 2255- 2263).

B sToM ananuse mpnuuHble T- kieTouHble ruOpunomMsl, 3A9, cneunduyueckue K NenTuay
HEL4s-62, uCnonb3yroT B kKauecTBe UMMyHOpeakTuBHON T-knetku. MMmyHopeakTuBnyo 3A9 T
KJIETKY TPAHCAYLUUPYIOT C TIOMOINBK pPETPOBUpPyCa TakUM 00Opa3oM, dYTOOBI OHa
sKcnpeccupoBaa aubdo yenoeueckuit LAG-3, mu6o mbivabiii LAG- 3 Ha CBOel MOBEPXHOCTH.
Anturennpesentupyromein  kiaetkoii (APC), wucnonezyemoit mns npencrasieHust HELsgs2
MENTUAHOTO aHTHTeHa KieTkaM 3A9, sBnsercs nuHus kierok LK35.2 mbimm, mo3uTuBHAS K
MHC Knacca II. B oTnenbHOM HUCCIeNOBaHUHN OMPEIENSIOT, YTO CIUTHIN OEJIOK YeJIOBEUeCKOro
LAG-3 crocoben ces3biBatbess ¢ mosekyinamu KT (MHC) Kunacca II mpimm, Tem cambiM
NoATBepkaaercs: npasuiibHOCTh NpuMeHeHns LK35.2 mpimunbix APC B nanHoM ananuse. Ha
AHTUTeHCTIEU(PHUECKYI0 CTUMYJLILMIO KJIETOK 3A9 yKas3blBaeT MPOAYKLUUS WHTEpJICHKHUHA-2
(IL-2), cekpeluro KOTOpPOro KOJUYECTBEHHO omnpenenstoT ¢ nomompio ELISA (mabop ¢
mbimuHbM [L-2 OptEIA kit, BD Bioscience, Cat #555148 B COOTBETCTBUH ¢ PEKOMEHIALUSIMU
WU3rOTOBUTEJIS).

DKTonuYecKas SKCIpeccus yenoBeueckoro win MblmuHoro LAG-3 na 3A9 T knerkax, B
OTCYTCTBHE  Kakoro- JuOO  aHTHUTeNa, OKa3blBAeT WHTHOMpYIOIlee JeHCTBHE  Ha
aHTUreHcneduyueckue peakunu, ecnu Tpancernuposansbie T kinetku nHKyoupyror ¢ LK35.2
APC, npencrasmsiromuuMu HEL4g62 NENTUAHBI AHTUIEH, HAa 4YTO YKAa3bIBAET YBEIMUYEHUE
KOJIUECTBA MENTUIHOIO aHTUIeHa, HEOOXOANMOrO AJIs CTUMYJIALuK nponykuuu IL-2 xnerkamu
3A9, no cpaBHeHHIO ¢ poduieM 103a nentuaa- 3pgexT KOHTPoIbHBIX 3A9 T KieTok.

JUis mpoBepKH CTUMYJISIIMU aHTHreHcneuuduueckoro T- kierounoro orsera APC
(2.5%10* xneTox) cHauana MPEUHKYOUPYIOT C aHTUreHHbIM mentuaoM (200 HM) B Teuenue 30
munyT npu 37°C, a 3A9 T knerku (5.0%10* knetku, sxcnpeccupyromue mLAG-3, hLAG- 3 unu
KOHTPOJIbHBIE KJIETKH) MpPEeUHKYyOupyroT ¢ aHturenom npotuB hLAG- 3 (25E3, 25F7, 8B7,
26H10, 11F2, 17ES), B TpeXKpaTHOM CEpUHHOM pPa3BEICHUH, HAYMHAS C 25 MKI/MJI) B TEUCHUE
15 munyT npu 37°C. 3atem etk 3A9 T npubapisifoT kK akTHBHPOBaHHBIM aHTUTeHOM APC n
KYJIBTYpbl MHKYOHPYIOT B TeueHue 24 uacoB mpu 37°C. 3areM cymepHAaTaHTBl COOMPAOT U
KOJMYECTBEHHO OMPEAEIAIOT MPOonyKunio MbimuHOro IL- 2. Pesynbratel ans 3A9 T kieTok,
skcnpeccupyromux yenosedeckuii LAG-3, npencrasnens B Tabmuie 8, B KOTOpOH MPUBOIATCS
3HaueHus ICso B HM.

Tabmuna 8: Ctumynsaums anturescnermduyeckoro T- KIETOUHOrO OTBETA AHTHTEIAMHU
nporus LAG-3

AHTHTEJI0 3A9-hILAG-3 nenTuaHbIN aHAJIH3

ICso (M)
25F7 0.14-1.94




82

26H10 1.45-6.49

8B7 3.25-13.90

25E3 3.88-70.78

11F2 81.50-240

17ES HWHrubuposaHue OTCYTCTBYET

Pesynbrarsl nokaseiBatoT, uro aHturena 25F7, 8B7 u 26H10, u B MeHbluel CTeneHu
25E3, cnocoOHbl ctumynupoBarh npoxaykuuto IL-2 B ananmse anturencneuuduyeckoro T-
KJIETOYHOrO OTBeTa, Torma Kak aHtureno 11F2 mpossiser MHHUMAaIbHYIO CIOCOOHOCTD
UHruOMpOBaTh, a anTUTeN0 17ES He sIBIseTCS aKTUBHBIM B 3TOM aHanu3e. Hu OfHO W3 aHTUTEN
HE H3MEHseT KOJUYECTBEHHO ompeaeneHHyro npoaykuuro IL- 2 kontponpHeiMu 3A9 T
kiaetkamu win kinetkamu 3A9 T, tpancdeumpoBaHHbiMUH MblMHBIM LAG- 3 Oenkom, 3TO
JIEMOHCTPHUPYET Crielu(pUIHOCTDb 3TOro 3 dekra.

Ilpumep 6: WHruOupoBaHue pocta omyxouu ¢ nmomombi0 mAb nmporus LAG-3,
CaMOCTOSITeJIbHO WJIH B KOMOMHALIMH

Jlns mpoBepku crocoOHOCTH aHTuTena mnpotuB LAG-3, caMOCTOATENhHO WIH B
KOMOWHAIMH C JPYTUM UMMYHOCTHUMYJIMPYIOLIUM aHTUTENO, HHIHOUPOBATH POCT OIyXOJIEBBIX
KJIETOK 71 Vivo, UCHOJB3YIOT JBE€ PAa3JIUYHbIX MBILIIUHBIX MOJENN CHHI€HHBIX OIyXOJEBbIX
TpaHCIUTaHTaTOB. Ha mepBoil Momenn UCONb3YIOT KIETKH MBIIIHHOHN prdpocapkomer SalN. Ha
BTOPOM MOAIENN UCIIOJBb3YIOT MBILIMHYIO JMHUIO KJIETOK paka Tosnctoil kumku MC38.

B mepBom skcnepumenrte kaxmoil mbimu (A/] auHUM) UMIDTAaHTHPYIOT 2X106 KieTok
¢ubpocapkombl SalN B geHb 0 U OMyXOJieBbIe KJIETKU OCTaBJISIFOT PACTH B TEUEHUE CEMU JTHEH.
Ha 7, 10 u 12 gau mocie UMIUIaHTAUUH MbImaMm BBOAST 10 Mr/kr jaubo ogHoro mAb mportus
LAG- 3 (anTureno kpbicel npotuB MeitmuHoro LAG- 3, mAb COB7W; eBioscience, Cat. No. 14-
2231), ognoro anturena npotus PD- L1 (MbinuHoe antuteno nporus PD- L1, mAb 14D8),
aatuteno npotuB LAG- 3 u antrureno mporus PD- L1 B xomOuHaumy, nub0 KOHTPOJIBHOE
antuteno IgGl nzoruna. mAb 14D8 npexncrasnsier coOOH aHTUTENO KPBICHI IPOTHB MBIIIHHOTO
PD- L1, koTopoe mpeBpaiieHO B XHUMEPHOE AHTHTEJIO TakuM 00pa3oM, 4TOObI COIepIKaThb
KOHCTaHTHbIE 007acTi MbIIUHOTO IgG1 M MBIIMHOM Kamnma Hemny.

OOwembl omyxoned y Mbleld H3MepsIoT B TedeHue Oonee yem S50 mHel mocne
UMIUIAHTALUU ¥ ONPENeJSIIOT CpeaHHEe M CepeAuHHbIe (MeOuaHHble) OOBEMBbI OMyXOJIEH.
PaccunThiBarOT cpenHee MHIHOMPOBAHHE POCTA OMYXOJH (C YYETOM TOTO, YTO MHTHOUpPOBAHHE
KOHTposbHOrO antutena uzotuna IgGl cocraBmsier 0%). Pesynbratel Ha 24 neHp mocne
UMILUIAHTALIUY MIPENCTaBIIeHb! HIDKE, B Tabmmue 9:

Tabmuna 9: CpenHee MHrMOMPOBAaHKE POCTA OMYXOJH Ha Mozenu onyxonu SalN

eHb IgsG1 LAG-3 PD-L1 Combo

24 - 68 74.9 95.8

Takum oOpa3oM, BBEIECHHE JIMINb OJHOrO aHTHTena npotuB LAG3, wiu Juib OgHOTO

anTutena npotus PD- L1 npuBonuT K HHrMOMPOBAHUIO POCTA OIMYXOJIH, TOrJA KaK KOMOMHALIUS
Oo0OMX AQHTUTEN BBI3bIBAET 3HAUUTENIBHO elle Oosee 3HAYMTENbHOE HHIHMOHpPOBAaHHE pPOCTa
onyxoyu. YTo Kacaercs 3KCIePpUMEHTANIbHBIX TPy, K KOHLY 3kcniepuMeHnTa y 4 u3 10 Mblmen,

MOJIy4aBUINX TOJNBKO aHTUTENno npotus LAG3, onyxonau OTCYTCTBYIOT, TOT/AA KaK TONBKO Y 1 u3
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10 mbIel, mposedeHHbIX KOHTPoIbHbIM IgG1 anTUTENOM, K KOHIY SKCIIEPUMEHTA OTCYTCTBYET
OnyXxonb. AHaJOru4HO, y 4 u3 11 Mblmel, nponedeHHbIX OAHUM aHTuTesnoM npotus PD-LI,
OINyXOJib OTCYTCTBYeT. JleueHue mblieil komOMHaumeil anturena npotuB LAG3 u anTuTena
npotus PD- L1 npusogur x Tomy, 4to y 9 n3 10 mblnei onyxouu OTCYTCTBYIOT, y MOCIEAHEN
MBILIN OCTA€TCsl MEJICHHO 3a’KUBAIOLIAsl OMYyXOJb, KOTOpash OCTAE€TCS MAJICHbKONH B TEUEHHE
UCCJIEIOBAHMUSL.

B 1ByX [OMOJHUTENBHBIX WCCIEAOBAHMUAX IOAONBITHBIM MBIIIAM HMMILUIAHTUPYIOT
MbInuHbIe KiieTku JuHuu MC38 paka toncroil kumku. B mepsom skcnepumente B aeHb O
kaxnoit mpimu CS57B1/6 ummiantupyroT 2x106 MC38 knerok u Ha 7, 10 u 12 neHp mocne
umIutantauuy BBOmAT mo 200 mkr/mo3a omHoro antutena nporuB LAG- 3 (COB7W mAb),
oxgHoro aHtutena npotuB PD- 1 (4H2 mAb) unu komOunaimro anturena npotuB LAG- 3 u
antutrena npotuB PD- 1. B kadecTBe KOHTPOJIBHOTO AaHTHUTEA HCHOJB3YK) AHTHUTENO,
poncteeHHoe o IgGl usoruny, B konudectee 400 mkr/nosa.. 4H2 mAb npencrasniser codoi
AQHTUTEJIO KpbICHI NMpOTHB MbIIMHOTO PD- L1, xoTOpoe mpeBpameHo B XUMEPHOE aHTUTENO
TakiuM 00pa3oM, 4TOOBI CONepIkaTh KOHCTaHTHbIE 00acT MbImuHOTO IgG1 u MBIIMHON Karma
LEMU.

Cpennuii o0BeM OIMyXONHW, CepenuHHBIN (MenuaHHbIN) o0beM omyxomn U %
BBDKHUBAEMOCTH ONpeEAessitoT yepe3 80 qHel nocne UMILTaHTauuy. Pe3ynbTaTel NOKa3bIBAOT, YTO
Ha oToii Moxmenmu omyxoimu (MC38) monotepanusi antutenom npotuB LAG- 3 mokasbiBaeT
cnabyr aKTUBHOCTh WJIM HE MOKa3bIBAET AKTHBHOCTH B OTHOLIEHWHM HHTHOMPOBAHUS pOCTa
OIyXOJIM, U HU OJIHA U3 MPOJIEYCHHBbIX MBIIIEH HE BbDKUJIA B XOJ€ dKcrnepuMmeHTa. HanpoTus, B
clly4ae MOHOTepamuu aHTUTeNoM npoTuB PD- 1 HaGmonaercs 3HaUMTEIbHASs] AKTUBHOCTD, TaK
YTO K KOHILy 3KcriepuMeHTa y 4 u3 10 Mpimeit onyxons ucdesaer. Ilomumo 3T0ro, aHajgoruaso
pe3ysbTaTam, nony4eHHbIM Ha SalN Mozpenu onyxonn, KOMOMHUPOBAHHAS TEPaIHsl AaHTUTEIOM
npotuB LAG- 3 mumtoc antureno npotus PD- 1 Gonee adpdexruBHa, yem Tepanust r0OBIM OXHUM
AHTUTEJIOM, K KOHIY SKCIIEpUMEHTa y 7 U3 8 MBbIIIEH OMyXOJIb OTCYTCTBYET.

Bo Bropom skcnepumente Ha MC38 momenu B genp O kaxmoit mbimu C57BI1/6
uMriaHTupyroT 2x106 MC38 kierok, a Ha 5, 8 u 11 meHp nmocne umrianTauuy BBoAsAT o 200
MKI/mo3a Tectupyemoro aHturena wuiaum 400 Mkr/mosa kxoHTponbHOoro IgG  aHTuTena
cnenyromum obpaszom: (i) kortponbHoe IgGl anTuTeno; (i) mAb nporus LAG- 3 (COB7TW
mAb) coBmecTHO ¢ KOHTpOJbHbIM IgGl anTuTenom; (iii) antureno mporus PD- 1 (4H2)
COBMECTHO ¢ KOHTposbHBIM IgG1 anTutenom; (iv) anrureno nporus CTLA- 4 (mpiunHOe mAb
9D9 mporus meimmHOro CTLA- 4) coBmectHO ¢ kKoHTponbHBIM IgGl antmTenom; (v) mAb
npotuB LAG- 3 coBmectHO ¢ mAb npotus PD- 1; mnu (vi) mAb nporus LAG- 3 coBmMecTHO ¢
mAb npotus CTLA- 4. 9D9 mAb npencrasisier cOOOH MBIIIMHOE AHTHTEJIO MMPOTHB MBILIIHHOTO
CTLA- 4, BeipalaTbIBaroIneecss y MBIIIH, “HOKAYTHPOBAHHON MO 3HIOT€HHOMY MBILIHHOMY
CTLA- 4.

Cpennuii o0BeM OIyxonHW, CcepenuHHBIN (MenuaHHbIN) oO0beM omyxomun U %
BBDKUBAEMOCTHU onpenessitoT uepe3 100 nHel mocne umIuaHTauuu. Pe3ynbTaThl aHAJIOTMYHbI

pe3yJbTaTaM MepBOro SKCIEPUMEHTa, & UMEHHO, MOHOTepanusl, HanpasiaeHHas npotuB LAG- 3,
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uMeeT cnaldyro aKTHMBHOCTb WMJIM HEAKTHBHA B OTHOIIEHWM WHIHOMPOBAHMS POCTa OIyXOJH
MC38, u Hu OfgHA W3 MPOJIEYEHHBIX MBIIIECH HE BbDKHWJIA B XOHI€ JKCIepuMeHta. B cimyuae
MoHoTtepanuu aHTuTesaoM npotuB CTLA- 4 takke umeer ciadyro aKTUBHOCTD WJIM HEAKTHBHA B
OTHOLIEHUHU MHrubupoBaHus pocra omyxoiau MC38, u HU OAHA M3 NPOJIEUEHHBIX MBbIIIEH He
BBDKMJIA B XOJ€ OSKcmepuMeHTa. Hamportus, mpu MoOHOTepanuu aHTutesaoM npotus PD- 1
HaOJIOaeTCsl 3HAUNTeNIbHAs aKTHBHOCTh, TaK YTO K KOHIy SKcrepuMmeHTa y 4 u3 10 mblmeit
OmyXxoJb ucuesaer. [IoMrUMo 3TOro, onsiTh XKe KOMOMHMPOBaHHAs Tepamnus Oonee >GQeKTuBHa,
4eM MOHOTepanus. B rpyrine Mbliieid, npojiedeHHbIX kKoMOuHalueli anturena npotus LAG- 3 u
antutena npotuB CTLA- 4, k koHLy skcriepuMenTa y 3 u3 10 OTCyTCTBYET OMyXOJib, a B TPYyIIIE
MBIIIEH, MPOJIEYCHHbIX KOMOMHanuei anturena npotuB LAG- 3 u antutena nportus PD- 1,y 8
n3 10 mplel ucyesaer onyxoJib K KOHIY 3KCIIEPUMEHTA.

Taxkum 00pa3oM, BBILIEONHCAHHBIC i1 VIVO HCCIENOBAHUS TPAHCIUIAHTATOB OITyXOJIEBBIX
KJIETOK MOKa3bIBAIOT, YTO MO MEHbINEH Mepe Ha HEKOTOPBIX MOJAENAX OMyXOoJel JiedeHHe OTHUM
anTuTenioM npotuBe LAG mpHBOAMT K 3aMETHOMY WHTMOMPOBAHUIO POCTa OMYyXOJH il Vivo.
Kpome Toro, Ha MOZENsX CIOKHBIX OMyXOJei KOMOMHHPOBAHHAsI TE€PAIUsl aHTHTEIOM IPOTHUB
LAG- 3 coBmectHO ubo ¢ antutenom npotus PD- 1, mubo ¢ anturenom nporus PD-L1, mu6o ¢
aaturesnioM npotuB CTLA- 4 umeer eme 0ojee BBICOKYIO MPOTHBOOMYXOJEBYIO AKTHBHOCTD,
4eM O7IHa MOHOTEpaIusl.

IIpumep 7: Ctumyasinusi ayroummyHutera y NOD mbimeii nyreM HHruOHpoBaHUSA
MOHOKJIOHAJIbLHBIMHU aHTHTeJaaMH (mAb) npotus LAG-3

Jns mpoBepku criocoOHocTH aHTUTena nporuB LAG- 3 cTumynupoBaTh MMMYHHBIN
OTBET, CBUJETENbCTBYIOLIUN O Ppa3BUTHUM ayTOMMMYyHHUTeTa, HUCNOib3yloT NOD MblnHyHO
mozenb auabera. M3sectHO, uTo NOD MbIIIN MpeapacroNoKeHbl K pa3BUTHIO ayTOUMMYHHOTO
nuabera. 3a mporpeccupoBanueM auadera y camok NOD wbimei ciaensr, KOJIUYeCTBEHHO
OIpenessisi ChIBOPOTOYHYIO TIIFOKO3y. TakuM oOpa3oM HM3ydarOT BIIMSIHUE JICYEHUS aHTHTEJIOM
npotuB LAG-3, onHUM Wi B KOMOMHAIIMH C JIFOOBIM UMMYHOCTUMYJTUPYIOIIMM aHTHTEJIOM, Ha
pazButue nuadera y camok NOD mbiineid.

Camkam NOD wbiieii B newb O, Ha 2 u 5 geHb BBomsaT 250 MKr/mosa peareHra
cnenyromum obpasom: (i) koutponpHoe IgGl anrtuteno, (ii) omHo mAb mporus LAG- 3
(COB7W mAb); (iii) ogHo anTuteno npotus PD- 1 (4H2 mAb); (iv) onno mAb nporus CTLA-
4 (9D9 mAb); (v) mAb nporus LAG- 3 coBmecTHO ¢ mAb npotus PD- 1; unu (vi) mAb npoTus
LAG- 3 coBmectHo ¢ mAb npotuB CTLA- 4. Pe3ynbTarsl MOKa3bpIBatOT, YTO 00paboTKa TOJIBKO
aaturenioM npotuB LAG-3 wnu tonpko aHtuTenoMm npotuB PD- 1 treatment alone (HO He
o0paboTka TobpK0 aHTUTENOM NPOTUB CTLA 4) yBeInyuBaeT 4nucio MbIIeH, MPEeBPaIlar0 X Cs
B nuabernueckuii penorun. Kpome toro, komOMHUpOBaHHass 00pabOTKa AHTUTEIOM IMPOTUB
LAG- 3 muroc antutesno npotus PD-1, unu antureno npotus LAG- 3 miroc aHTUTENO MPOTUB
CTLA- 4 ewe 6onee 3¢ ¢dekTHBHO MpeBpaliaeT Mblmel B anadeTndecknii GeHoTumn.

Takum oOpa3om, pe3ysbTaThl MOKA3bIBAKOT, 4TO Ojokana B3aumopeiicteuss LAG- 3 co
CBOMM pELENTOPOM HAKJAAbIBAETCSI HA HEraTUBHBI HMMYHODPETYJSATOPHBIM CHUTHAJ, YTO

criocoOCcTByeT Oonee BBICOKOW MMMYyHosorndeckoi aktuBHoctd NOD wmbimel, u sty Oonee
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BBICOKYIO UMMYHOJIOTHUECKYIO aKTUBHOCTD Yy Mbliel, nomy4aBmux LAG- 3, MOKHO TIOBBICUTh
C TIOMOLIBI0 KOMOMHUPOBAHHOTO BBEACHUS OO ¢ aHTUTENOM npotuB PD- 1, nubo ¢ anTHTEIOM
npotus CTLA- 4.

Ilpumep 8: HNMMyHOrncTOXMMHYECKOe HCCJIEA0BAHME ¢ NpHMeHeHHeM mAbs
nporus LAG-3

B naHHOM skcnepuMeHTe (DIyOpEeCLEeHTHO MEYEHHBbIE YeJIOBEYECKHEe AHTHTENA IPOTHUB
LAG- 3 ucronp3yroT B UMMYHOTHUCTOXUMHUYECKUX HccaenoBaHusax. Mcnonp3yroTes cnenyromue
FITC- wmeuennbie yenoBedeckue antutena nporuB LAG- 3: 25F7- FITC (F:P=29, IgGl
Bapuant); 25F7- G4- FITC (F:P=2.7; IgG4 Bapuanr), 8B7- FITC (F:P=2.6) u 26H10- FITC
(F:P=3.4). Usyuaror maHenb JUMGPOUAHBIX TKaHEH, KOHKPETHO, MHHAAIMH (ABa oOpasma),
ceneseHku (mBa oOpasma) U Tumyca (mBa oOpasua), Hapsay C TKaHbio runodusa (YeThipe
obpasua). Tpanchermposanusie ¢ momombro LAG-3 knerku CHO wucnmonb3yroT Takxke B
Ka4yecTBe KOHTPOJsL. VMCHOJB3YIOT KPHOCTATHBIE Cpe3bl, (PUKCHpOBaHHBIE B aneroHe. Cpesbl
okpammBaroT FITC- wmeuenHsiM anTHTenom mnpotuB LAG-3 (0.2- 5 wmkr/miu), a 3arem
okpammBarT KpoianubuM aHTH- FITC aHTUTENnoM B KadecTBE MOCTHMKOBOTO (COEIMHSIOIIETO)
aHTHTENA, a 3aTEM MPOBOAAT BU3YAIU3ALIMIO, MCIIONB3YsI HAOOp AT BU3YaIN3aLUN KPOJIUIBHX

aaruren EnVision™+ System Kit (Dako USA, Carpinteria, CA). PesynsraTel npuBoasarcss B

Tabmuue 10.

Tabmuua 10: UMMYHOTUCTOXUMHUYECKHUE UCCIENOBAHUs C ONpUMEHeHreM mAbS IpoTus

LAG-3
TkaHb 25F7- FITC 25F7- G4- FITC 8B7- FITC 26H10- FITC
CHO/LAG-3 + + + +
Knerkn (cunbHOE) (cunbHOE) (cunpHOE) (crpHOE)
MuHpanuHel + + + +
(n=2) (cunpHOE; (cunbHOE; (cusbHOE; (cunpHOE;
penkoe B penkoe B penkoe B penkoe B
otnenbHbIX LC, | ormenphbix LC, | otmenpHbx LC, | otmenbHbx LC,
2/2) 2/2) 2/2) 2/2)
Cenesenka + + + +
(n=2) (ouens cnaboe, (ouennb cnaboe, | (oueHn cnaboe, | (oueHsb cnadoe,
TJIABHBIM TJIABHBIM rJIaBHBIM IJIaBHBIM
o0pasom B o0pasom B oOpasom B o0pasom B
KpPaCHOM MyJibIle, | KPaCHO! MyJIbIIE, KpacHOM KPaCHOM MyJibIie,
2/2) 2/2) nynbIe, 2/2) 2/2)
Tumyc + + + +
(n=2) (cunpHOE; OYeHb | (CHIIBHOE; OYEeHb (cunbHOE; (cuipHOE, OYEHD
penkoe B penkoe B OUYEeHb PeIKoe B penkoe B
otnenbHbIX LC, | ormenphbix LC, | otmenpHbx LC, | otmenpHbX LC,
1/2) 1/2) 1/2) 1/2)
Tunous + + a +
(n=4) (cunbHOE; (cunbHOE, (cupHOE;
SMU30AMYECKOE B | ATH30IMIECKOE B SMU30ANYECKOE B
apeHorunodpuze, | ageHorunoduse, azieHoTuIoguse,
3/4) 3/4) 3/4; cnabo-
yMEpPEHHOE,
penkoe, 1/4)
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LC=numdonuT; +=no3uTHBHOE OKPAIIUBAHNE, ~—HETATHBHOE OKPAIINBAHNUE

Kax oxxupanoch, skcrnpeccuro LAG-3 neTekTHpyIOT Ha NaHenu JUMQPOUAHON TKaHH.
ITomumo Toro, ANs ABYX U3 Tpex u3ydeHHbIXx aHtuten npotuB LAG- 3, 25F7 (IgGl u IgG4
BapuaHThl) U 26H10, Habmomaercs ynep>kuBaHue B TKaHU runogusa, TOraa Kak JJisi OXHOTO U3

U3y4eHHbIX aHTUTeN, 8B7, He HabmoaeTcs Takoe yaepkuBanue B runodusapHoii Tkanu. Takum

obpazom,

cybronynsiimu  antuten npotuB LAG- 3, mpudem onHa cyOmomyssinust yOepKUBAeTcs B

HUMMYHOTUCTOXUMHYCCKUE HCCICHOBAHUA TO3BOJIAIOT I/IZ[eHTI/I(bI/ILII/IpOBaTb JBC

runou3apHO TKaHH, a Ipyras CyOnonyJsilys He YAePKUBAETCs B TUIIO(QU3APHON TKAHU.
CBOJIHBLIN CITUCOK HOCJEIOBATEJILHOCTEN

SEQ ID NO: THocaenoBaTeILHOCTD SEQ ID NO: Tloc1enoBaTEILHOCTD
1 Vu CDR1 a.a. 25F7 49 Vau n.t. 25F7
2 Vu CDR1 a.a. 26H10 50 Van.t. 26H10
3 Vu CDRI a.a. 25E3 51 Vu n.t. 25E3
4 Vu CDR1 a.a. 8B7 52 Vu n.t. 8B7
5 Vu CDRI1 a.a. 11F2 53 Vunt 11F2
6 Vu CDRI1 a.a. 17E5 54 Vu n.t. 17E5
7 Vi CDR2 a.a. 25F7 55 Vin.t, 25F7
Vi CDR2 a.a. 26H10 56 Vin.t. 26H10
Vi CDR2 a.a. 25E3 57 Vi n.t. 25E3
10 Vi CDR2 a.a. 8B7 58 Vi n.t. SB7
11 Vi CDR2 a.a. 11F2 59 Vi nt 11F2
12 Vi CDR2 a.a. 17E5 60 Vi n.t. 17E5
13 Vi CDR3 a.a, 25F7 61 Vi 4-34 3aponbieso
JIMHHUH a.a.
14 Vi CDR3 a.a. 26H10 62 Vi TH5b saponbimesoit
JIMHHUH a.a.
15 PVGVV 63 Vi L6 3apoapiiesoit
JIMHUH a.a.
16 Vu CDR3 a.a. SB7 64 Vi JK2 sapopeimesol
JIMHUH a.4a.
17 Vu CDR3 a.a. 11F2 65 Vi 3-33 saponpiuesoi
JIMHUU a.a.
18 Vi CDR3 a.a. 17E5 66 Vit JH6D saponpimesoii
JIMHUU a.a.
67 Vi A 27 3apoabiieBoit
JIMHUH a.a.
19 Vk CDRI1 a.a. 25F7 68 Vi JK3 sapopsimesoi
JIMHUH a.a.
20 Vk CDRI a.a. 26H10 69 Vi 3-20 saponeiuesor
JIMHUH a.a.
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21 Vk CDR1 a.a. 25E3
22 Vk CDR1 a.a. 8B7 70 Vit JH4b saponpmesoii
JIMHUU a.a.
23 Vk CDR1 a.a. 11F2 71 Vi L-18 saponeImesor
JIMHUU a.a.
24 Vk CDR1 a.a. 17E5 72 Vi JK4 saponeimiesoi
JIUHUU a.a.
73 Vu 1-24 3apoarpieBoit
JIMHUU a.a.
25 Vk CDR2 a.a. 25F7 74 Vi JK1 saponeimesoii
JIMHUU a.a.
26 Vk CDR2 a.a. 26H10 75 Vi JKS 3apopeiiuesoi
JIMHUU a.a.
27 Vk CDR2 a.a. 25E3
28 Vk CDR2 a.a. 8B7 76 PGHPLAPG
29 Vk CDR2 a.a. 11F2 77 HPAAPSSW
30 Vk CDR2 a.a. 17E5 78 PAAPSSWG
7 GPPAAAPGHPLAPGPHP
AAPSSWGPRPRRY
31 Vk CDR3 a.a. 25F7 80 GPPAAAPGHPLA
32 Vk CDR3 a.a. 26H10 81 PAAAPGHPLAPG
33 Vk CDR3 a.a. 25E3 82 AAPGHPLAPGPH
34 Vk CDR3 a.a. 8B7 83 PGHPLAPGPHPA
35 Vk CDR3 a.a. 11F2 84 HPLAPGPHPAAP
36 Vk CDR3 a.a. 17E5 85 LAPGPHPAAPSS
86 PGPHPAAPSSWG
37 Vi a.a. 25F7 87 PHPAAPSSWGPR
38 Vi a.a. 26H10 88 PAAPSSWGPRPR
39 Vi a.a. 25E3 89 APSSWGPRPRRY
40 Vi a.a. 8B7 90 Gpigg%};iﬁg}?l)
41 Vi aa. 11F2
42 Vuaa. 17ES 91 atgtgggaggctcagttcctg
92 gtcagagctgctceggete
43 Vk a.a. 25F7 93 LAG-3 maia- pesyc
KJIOH pa23-5 a.a.
44 Vk a.a. 26H10 94 LAG-3 makax- pesyc
(XM_001108923)
45 Vk a.a. 25E3
46 Vk a.a. 8B7
47 Vk a.a. 11F2
48 Vk a.a. 17E5
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a.a.=aMHUHOKMCJIOTA, N.t.=HYKJIEOTU]

TepmuH «coneprkamuiiy, UCMONB3YEMBIN B JAHHOM OMUCAHUU U (GopMysie H300peTeHHs
O3HA4YaeT «COCTOSLMN MO KpanWHeW mepe B 4dacTw». lIpum uHTEprperauuu NpeaIOoKEHUU B
JAHHOM ONHUCaHUU U (opmysie M300peTeHHsi, KOTOpble BKIKYAIOT TEPMUH «COAEpPIKAIIUII»,
Apyrue NpU3HAKU, KPOME MPU3HAKOB, MOAPA3yMEBAEMBIX IO 3TUM TEPMUHOM, TAKKE MOIYT
IPUCYTCTBOBAaTh B KAXAOM MNpenoxkeHUU. CBs3aHHbIE TEPMHHBI, TaKHe€ KaK (COAEPXKUT» U
«COCTOUT M3» CJIEAYET HHTEPIPETUPOBATDH AHATIOTUYHBIM 00Pa30M.

B sToM onmcanuy, rae Obuia cefiaHa CChlIKa Ha OMUCAHMSI TATEHTOB, APYTHUX BHELTHHUX
JOKYMEHTOB WM APYTUX UCTOYHHKOB MH(POPMAILIUH, KAK MPABHIIO C LEJIBIO0 CO3MaHUsI KOHTEKCTa
st oOCyKAaeHusT TPU3HAKOB u300pereHusi. Eciu cnenmaipbHO HE yKa3aHO HMHOE, CChbUTKA Ha
TaKye BHEINHUE NOKYMEHTHI HE JOJUKHA ObITh MCTOJIKOBAHA KaK MPU3HAHUE TOTO, YTO TAKHE
JOOKYMEHTBI, WM TaKhe UCTOYHUKU WH(POpMALUH, B JHOOOH IOPUCIUKIIH, SIBJISIOTCS YPOBHEM

TCXHUKH, WU ABJIAKOTCA 4aCTbIO O6H.I€HpI/IH$ITbIX CBeI[eHI/Iﬁ B I[aHHOfI 00JIACTH TEXHUKH.



$OPMYJIA MBOEPETEHUA

1. dapmMalleBTHMUeCcKas KOMOMHalLMs, cCcomepXallad aHTUTeJIO NpoTuk LAG-3
¥ IOOIOJIHUTEJILHOE UMMMYyHOCTUMYJIMpYIIee aHTUTEJIO OJ4d CTUMYJIALNA
VMMYHHOTO OTBeTa Y CyOBEeKTa, MMeEKIero pak, WM IJ4 JIeUeHMAI paka y
cyOBeKTa.
2. OQapMalleBTMUeCKas KoOMOMHaUMsag TI[IO .1, THOe VMMYHHEM OTRET
npeIcTaBJIgeT COO0O0M aHTUTeHCHelUudrMdeCKUy T-KJIETOUHHI OTBET, OTBeT
[IPOTUBR OIYXOJMU MJIM MX KOMOMHALMI.
3. dapMalleBTHMUeCKas KOoMOMHaLUMA II0 II.1 MM 2, I'Ie pak NpenCcTaBJIgeT
cofoM MeTacTaTUUeCKUM PpakK, Pe3UCTEeHTHYI 3JI0OKaueCTBEHHYK OIIYyXOJb,
PELUOUBUPYIIYID 3JIOKAUECTBEHHY OIIYXOJIb MM MX KOMOMHALIMIO.
4., QdapMaleBTMUecKkasd KoMOMHaumMsa o Jiodomy M3 On.l-3, TOoe pakx
OopencTaBjigeT coBOoM MejlaHOMy, Ppak IIOUKM, pakK IpedcTaTeJIbHOM XeJjle3H,
pakK MOJIOUHOM XeJle3H, pak TOJICTOM KMIIKM MM PakK JIeTKOoTo.
5. OdapmalleBTHMUeCKad KOMOMHalMsa IO I.4, IIOe MeJjlaHOMa I[IpencTaBJisgeT
coBoM  MeTacTaTUUEeCKY 3JIOKAUECTBEHHYI  MeJIaHOMY, pak [IOUKM
IpencTaBjigeT coOOM CBeTJIOKJIETOUHYK KaplLMHOMY, pPakK IpelcTaTelIbHOM
XeJless  IpelcTaBJigeT CcofoM  TOPMOH-PE3MCTEeHTHYHD aleHOKapPLUUMHOMY
npercTaTeJIbHOM  XeJlesH, WIM pakKk JIeTKOoTo IOpenacTaBJjseT cobon
HeMeJIKOKJIETOUHHEM pakK JIeTKOTO.
6. OdapmalleBTHMUeCcKas KoMOMHalUudg o JmoboMy M3 HOI.l-5, THOe pak
npelcTaBJigeT coBoM KOXHYI MIM BHYTPUIJIA3HYKD 3JI0KAUEeCTBEHHYIO
MeJIaHOMY .
7. dapMalleBTHMUeCKas KOMOMHaUMA II0 JIOOMYy M3 III. 1-6, I'Ie aHTUTEeJIO
nporue LAG-3:

(a) ob6jamaeT CIOCOOHOCTBK MHIMOUPOBATEH CBA3EBaHMe LAG-3 C

MOJIeKyJlaMM KJlacca 11 TJIaBHOTO KOMILJIekKCca I'MCTOoCcOBMecTMMoOCTM (MHC) ;

(b) obJjlamaeT CIIOCOOHOCTEBI CTUMYJIMPOBAThE POy KL
VMHTepJeK1Ha -2 (IL-2) IpY  AaHTUTEH-CIeUUdUueCcKoM  T-KJIEeTOUHOM
oTBETE;

(c) IpencTaBJigeT coBon JeJioBeueCcKoe, XVIMEPHOE VI

TYMaHM3UPOBAHHOE aHTUTEJIO;
(d) mpencraBiasgeT cobom mzoTUN 1gG4; MM

(e) MxX koMOMHalLMLg.



8. ®apMalleBTHUUeCcKkasd  KoMOumHaumusa 1o Jwodomy w3 nm.l-7, roe
OOIIOJIHUTEJIbHOE MMMYHOCTHMYyJIMpYIIee aHTUTeJIO IIpelcTaBjsgeT coboln
yeJIOBEUECKOe, XMMEPHOe WM I'YMaHU3UPOBAHHOE AHTUTEJIO.

9. ®apMalleBTHMUYeCcKkasd  KoMOuHaumsa 1o Jwodomy m3 Imn.l-8, roe
OOINOJIHUTEJIbHOE UMMMYHOCTHUMYyJIMpYIee aHTUTEeJIO IIpelcTaBjsgeT cobon
aHTuTeJi0 npoTus PD-1, aHTHTe O HOpoTuB PD-L1 MM aHTUTEJIO IIPOTUB
CTLA-4.

10. dapmauneBTHMUYecKas KOMOMHalMg 10 JOOOMYy M3 IIl.1-9, I'Ie aHTUTEJIO
IIPOTUBR LAG-3 nu OOIIOJIHUTEeJIbLHOE MMMYHOCTUMYJIMPYKIee AHTUTEJIO
COoCTaBJIeHH BMeCTE.

11. dapmauerTHUYecKas KOMOMHaLMA I[IO0 JOOOMYy M3 IIl.1-9, I'Ie aHTUTEJIO
IIPOTUB LAG-3 n OOIIOJIHUTEeJIbHOE MMMYHOCTUMYJIMPpYIIee AHTUTEJIO
IIPUTOTORJIEHE pa3OeJIbHO.

12. Cnocof® cTuMyJALMM MMMyHHOTO OTBeTa Yy CyOBekKTa, MMEKmero pak,
WM JledueHUA paka Yy CcyObekTa, BKJIOUAKIUNM BBeleHMe CyOBeKTY aHTuUTeJa
OpoTre LAG-3 ¥ OOIOJHUTEJIEHOTO MMMYHOCTUMYJIMPYRIETO aHTUTeJa .

13. Cmnoco® mno .12, TIe VMMYyHHBEM OTBeT TIpencTaBjisgeT codon
aHTUTeHCIIelIndrnueckul T-KJIETOUHHM OTBET, OTBET IIPOTUB OIIYXOJU WJINU
X KOMOMHAIIUIO.

14. Cnioco6 mno n.l12 wmum 13, Toe pak IOpencTaBjsgeT cobon
MeTacTaTuueCKUn pak, PEBUCTEHTHYI 3JI0KaUYEeCTBEHHYI OMIYyXOJIb,
PELUOMBUPYIIMYD 3JIOKAUEeCTBEHHYK OINYyXOJIb MM MX KOMOMHALIMI.

15. Cnoco6 mno Jmwodbomy m3 nmn.l2-14, rOoe pak OpencraBygeT cobou
MeJIaHOMY, PpakK IIOUKM, pak OpedcTaTelIbHOM XeJle3n, pakK MOJIOUHOM
XeJle3h, pakK TOJICTOM KUIIKM MM Pak JIeTKUX.

1l6. Crioco® 1o m.15, roe MeJlaHOMa npelcTaBJIgeT cobom
MeTacCTaTUUECKYKD 3JIOKAUeCTBEeHHYK MeJIaHOMY, PaK IIOUYKM IIpeldcTaBJISeT
coboM  CBETJIOKJIETOUHYID  KapLMHOMY, pak nOpeicTaTeJIbHOM  XeJle3H
npelcTaBJIgeT cobom TOPMOH-PE3UCTEHTHY aIeHOKaPLMHOMY
opencraTellbHOM  KeJlesH, WIM pak JerkKoTro IOpelcTaBjigeT cobon
HeMeJIKOKJIETOUHEM pak JIeTKOTO.

17. Cnoco® no JjmboMy M3 mnrn.l2-16, roe pak HOpencTaBjisgeT CcoOOM KOXHYIO
WV BHYTPUIJIA3HYI 3JIOKAUeCTBEHHYK MeJIaHOMY .

18. Cnioco® mo JgmobomMy M3 mnmn. 12-17, Taoe aHTUTEeJO NPpoTUMBR LAG-3:



(a) obOjamaeT CIHOCOOHOCTBIK MHIMOUPOBATHE CBA3BBaHue LAG-3 C

MOJIeKyJlaMM KJlacca 11 TJIlaBHOTO KOMILJIeKCa IMCTOoCcOoBMecTMMoCcTM (MHC) ;

(b) obJjlamaeT CIIOCOBOHOCTEBI CTUMYJIMPOBAThE IPOOYKLMIO
VMHTEepJIeKMHa -2 (IL-2) IpMY  aHTUTEeH-CHeUuMduueCKoM  T-KJEeTOUHOM
oTBETE;

(c) IpencTaBJigeT coBon JeJioBedueCcKoe, XVIMEPHOE NI

T'YMaHMU3UMPOBAHHOE aHTUTEJIO;

(d) npenmcrasJjsgeT cobom mzoTUN 1gG4; MM

(e) Mx KOMOMHALMA.
19. Crioco® 1o JIoOoMy us nmn.l1l2-18, roe OOIIOJIHUTEeJILHOe
VMMYyHOCTUMYJIMPYIlee aHTUTeJIO OpedcTaBJIgeT CcoboM UeJIoBeuecKoe,
XYMEPHOE MJIM T'YMaHM3UPOBAHHOE aHTUTEeJIO.
20. Crioco® 1o JodoMy nu3 nn.l2-19, roe OOIIOJIHUTeJILHOE
VMMYHOCTUMYJIMPYIee aHTUTEeJIO MIpeacTaBjseT coBoM aHTUTEeJO IIPOTHUB
PD-1, auTuTeJio npoTuB PD-L1 wmam a”HTUTeJiO OpoTue CTLA-4.
21. Cnoco® mo Jgmobomy M3 nomn. 12-20, roge:
(a) a”HTHMTeJ O HOPpOoTME LAG-3 BBOIOAT COBMECTHO C OOIOJIHUTEJIbHEM
VIMMYHO CTUMYJIMPYIONUM aHTUTEeJIOM;
(b) a”HTUTesO npoTMB LAG-3 ¥ OONOJHUTEJIbHOE MMMYyHOCTUMYyJIMpYylIee
AHTUTEJIO BBOOAT OIOHOBPEMEHHO B BUIE omoHOM KOMIIO 3ULIUA B
bapMalleBTUUECKM I[IPMEMIIEMOM HOCUTEeJIe WMIM OIOHOBPEMEeHHO B BHIe
OTHOEeJIbHHX  KOMIIO3MUMM C KaxXOuM aHTUTeJIOM B  dapMalleBTUUECKU
nIpreMJIeMOM HOCUTeJIe; WK
(c) a”HTUTeJsO nOpoTuB LAG-3 ¥ OONOJHUTEJIbBHOE MMMYyHOCTHMYyJIMpYyIee
AHTUTEJIO BBOIOAT IIOCJIENOBATEJIBHO.
22. Crocof6 1o JwoboMy M3 II.12-21, »OONOJIHMTEJILHO BKJIOUAIIMMI
BBEIOEeHME XMMMOTepalleBTUUECKOT'O aTl'eHTa, OoOJIydeHue, XUPYPIMUUECKOe
BMEMATEJbECTBO, I'OPMOHAJIBHYK IelNpUBallMil, MHIUMOMTOP aHI'MOoT'eHe3a WU
X KOMOMHAIIU.
23. [TouMeHeHME aHTHMTeJa IIPOTUB LAG-3 n IOOIIOJIHNTEJIEHOT O
VMMYHOCTHUMYJIMPYRIETO aHTUTeJa OJIS CTUMYJISLUUYM WMMYyHHOT'O OTBETa VY
cyOBeKTa, MMEKINero pak, WIM IJ4 JIedeHMHa pakKa y cyOBeKTa.
24 . TlpMMeHeHMe IO II.23, T'Ie MMMYHHBEM OTBeT IMIpelcTaBJdgeT cobon
aHTUTeHCcIelndruueckul T-KJIETOUHHM OTBET, OTBEeT IIPOTUB OIYyXOJU WK

X KOMOMHALMD.



4

25. TIlpuMeHeHMe 1Mo .23 win 24, T'Ie pakK I[OpeacTaBasgeT cobon

MeTacTaTUdeCKUN pak, PEe3UCTEeHTHY 3JI0OKAUECTBEHHYIO Oy XOJIb,

PELUIVBUPYRMY 3JI0KaUYeCTBEeHHYI OINYXOJb MM MX KOMOMHAaLMD.

26. IllpuMeHeHHMe IO JOOMYy M3 MIN.23-25, T'Ie pak OpelcTaBJgeT cobon

MeJIaHOMY, Ppak IIO4YKM, pak I[OIpedCTaTeJIbHOM XeJle3k, pakK MOJIOYHOMU

XeJle3H, pPakK TOJICTOM KUIMKM MIM Pak JIeTKUX.

27. [lpuMeHeHMe [0 I1.26, Toe MeJlaHoOMa  [IpelCcTaBJIgeT cobon

MeTacTaTUUeCKYyl 3JIOKaueCTBEeHHYK MeJlaHOMYy, pak IIOUKM IIpenCcTaBJIsgeT

cofOOM CBEeTJIOKJIETOUHYK KapLUMHOMY, PakK IMIpOoCTaThH IIpelcTaBJgeT coBomn

TOPMOH-PE3UCTEeHTHYD aIleHOKapLMHOMY IPelCcTaTeJIbHOM XeJIe3H, WM pak

JIeETKOTO IIpeACTaBJifeT CODOM HEeMeJIKOKJIETOUHEM pakK JIeTKOTO.

28. IllpuMeHeHMe 110 JwodoMy M3 MI.23-27, TOe pak OpeacTaBjseT cobomn

KOXHY WJIM BHYTPUIJIA3HYK 3JIOKaUeCTBEHHYK MeJlaHOMY .

29. IllpuMeHeHMe IO JOOOMYy M3 M. 23-28, IDOe aHTUTEJIO HpoTuB LAG-3:
(a) oBJjgamaeT CIHOCODHOCTBI MHIMOMPOBaATH CBA3bBaHue LAG-3 C

MOJIEKYJIaMM KJlacca 11 IUIaBHOT'O KOMILJIeKca I'McTocoBMecTmuMocTM (MHC) ;

(b) obJjlamaeT CIIOCOBHOCTBI CTUMYJIUPOBATE IPOOY KNI
MHTepJIeKMHa -2 (IL-2) IpM  aHTUTEeH-ClHeluudpuueCKoM  T-KJIeTOUHOM
oTBeTE;

(c) IpeIcTaBJIgeT cobon ueJioBeueCcKoe, XVIMEPHOE W

T'YMaHM3UMPOBAHHOE aHTUTEJIO;

(d) npencraBjgsgeT cobor mzoTUN 1gG4; MM

(e) MxX xoOMOMHALMA.
30. [lpMeHeHMe 10 JiwbomMy M3 I.23-29, e  IOOIIOJIHUTEeJIbLHOEe
VMMYyHOCTUMYJIMPYIlee aHTUTeJIO OIpedcTaBJgeT Ccobol ueJioBeuecKoe,
XMMEPHOE WMJIM TYMaHM3UMPOBAHHOE aHTUTEJIO.
31. [lpMeHeHMe 10 Jwobomy ™3 1m.23-30, e  IOOIIOJIHUTEJIbHOEe
VMMYHOCTUMYJIMPYIlee aHTUTEeJIO OpeldcTaBJgeT coOoM aHTUTeJIO IIPOTHUB
PD-1, aHTuTesio npoTtms PD-L1 wmium a”HTuUTesio nporme CTLA-4.
32 . IlpmMeHeHMe 1o Jwbomy M3 nmn. 23-31, 1noe:
(a) aHTHUTesO HOpoTMEB LAG-3 BBOIOAT COBMECTHO C IOIOJIHUTEJIbHEM
VIMMYHOCTUMYJIMPYIUM aHTUTEJIOM;
(b) a”HTUTeso npoTuB LAG-3 ¥ OONOJHUTEJIBHOE MMMYyHOCTHMYyJMPYIee
AHTUTEJIO BBOOAT OIOHOBPEMEHHO B BUIE omHOM KOMIIO 3L B

(]_)apMaLLeBTMT{eCKM IIprmeMIsIeMOM HOoCcuUTeJIle nJin OIOHOBPEMEHHO B BUIOEe



OTHOEeJILHHX  KOMIIO3MUMM C KaXOuM aHTUTeJJOM B  dapMalleBTUUECKU
[IPMEMIIEMOM HOCUTEJIe; WU

(c) aHTUTesO0 npoTuB LAG-3 ¥ OONOJIHUTEJIBHOE MVMMYyHOCTHUMYJIMPYRIee
AHTUTEJIO BBOIAT IIOCJIENOBATEJILHO.

33. IlpuMeHeHMe T1I0 JIOOMy M3 IMII.23-32, OOINOJHUTEJIBHO BRJIOUAKIES
BBEIeHME XUMMUOTEPAIIeBTUUECKOT'O al'eHTa, OOJIydeHue, XUPYPIUUECKOE
BMEMAaTEeJIECTBO, I'OPMOHAJIBHYK IelpUBalMi, MHIUOMTOP aHI'MOI'eHe3a WIIU
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