202391330 Al

(19) EBpa3unckoe @) 202391330 13 A1l
naTeHTHOeE
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. CO7K 16/28 (2006.01)
2023.11.30
(22) [ata nonaum 3aaBku
2013.07.02
(54) AHTHU-LAG-3 AHTUTEJIO, OBJIAJAIOIIEE MOBBILIEHHOW CTABUJIBHOCTBIO
(31) 61/667,058 (72) Waobperatens:
(32) 2012.07.02 Jlon6epr Huuic, CpunuBacan Moxau
(33) US (US)
(62) 202090227; 2013.07.02 (74) Mpencrasurens:
(71) 3assurens: _ Measexes B.H. (RU)
BPUCTOJI-MAUEPC CKBUBBb o
KOMITAHH (US)
(57) Hacrosmee wu300peTeHre OTHOCHTCS B BBIICIEHHBIM MOHOKJIOHAJILHBIM —AHTHTENAM, KOTOPBIE

cnemuduynHo ces3biBaloT LAG-3 1 001afaoT oNnTUMU3MPOBAHHBIMU (PYyHKIMOHAIBHBIMUA CBOWCTBaMH
10 CpaBHEHHIO C paHee ONMUCaHHBIMA aHTH-LAG-3 aHTHTEenaMH, TakUMH Kak aHTHTeno 25F7
(3asBka Ha wm3o00perernme CHIA 2011/0150892 Al). JlanHple aHTHTeNna BKJIIOYAIOT YyAAJCHHBIE
CaliThl NIeaMUJNPOBAHUSI M B TO K€ BPEMs COXPAHSIOT BHICOKYIO adduHHOCTH cBszbiBaHus LAG-3
4yermoBeka UM (PpU3MUecKyro (TO eCTh TePMHUYECCKYI0 M XMUMHYECKYI0) CTaOMIBHOCTh. Takke OMMCAHBI
MOJIEKYJIbl HYKJIEHMHOBOIM KHCIIOTBHI, KOAMPYIOIINE aHTHUTENa 110 M300pPETEHHIO, BEKTOPHI HKCIIPECCHH,
KJIETKU-XO035IeBa M CIIOCOOBI JKCIPECCHU AHTUTEN IO HM300pPETEHMIO, a TaKKe HMMYHOKOHBIOTATHI,
Oucnenuduyeckne MOJEKyIbl U (hapMaleBTUYECKHE KOMITO3HIUK, BKJIIOUAIONINE JaHHBIE AHTHTEINA.
Hacrosiee m3o0perenne Taxke OTHOCHUTCS K criocobam aerektupoBanus LAG-3, a Takke K criocodam
JIeYeHHsI HA OCHOBE CTUMYJIMPOBAHMS UMMYHHBIX peaklui ¢ npuMeHeHueM aHTtu-LAG-3 anTHTena mo
n3obperenuro. Taxke onncana KOMOMHUPOBaHHAs TepaIlusl, IPH KOTOPOW aHTHTENA BBOAST COBMECTHO
10 MEHBIIIEH Mepe ¢ OIHUM JOIOIHUTEIFHBIM UMMYHOCTUMYIHPYIOIINM aHTUTEIIOM.
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AHTH- LAG-3 AHTHTEJIO, OBJIAJAIOIIEE IMOBBIIIEHHOM
CTABMJIBHOCTBIO

YpoBeHb TEXHHKH

TepaneBTHueckue aHTHUTENA MNPEACTABISIOT OCOOOW OAMH M3 Haubonee OBICTPOPACTYINMX
CerMEHTOB (papmaueBTHYeCKOH wuHayctpuu. Jna mnopnepxkku 3¢ ¢dexTuBHOCTH (TO €CThb
AKTMBHOCTH) M MHHHMH3AaLUM HUMMYHOTE€HHOCTH AHTHTENa U Jpyrue OeJKOBbIe JIeKapCTBa
JOJDKHBI OBITh 3aIIMINEHBI OT (PU3MYECKOrO0 W XHUMHYECKOTO pachaja NpU MPOU3BOACTBE U
XpaHeHHH. JIefCTBUTENBbHO, OIHA U3 OCHOBHBIX TPYIHOCTEH MpU pa3paboTKe JIeKapCTBEHHBIX
CPEACTB HAa OCHOBE AHTUTEJN MPEICTABJISET COOOW MOTEHLHMANbHBIH UMMYHOT€HHBIH OTBET MPHU
BBEICHUU CYOBEKTYy, YTO MOXET NPUBOIUTH K OBICTPOMY KIHUPEHCY WM Ja)XX€ BbI3bIBATH
yrpokaromue >Ku3HH 1oOouHble 3 QexTs, BKIOYas aHAPUIAKTUYECKUN IIOK. Ha
UMMYHOT€HHOCTb AQHTHTENIa OKa3bIBAOT BJIMSHUE pa3UuYHble (PAKTOPBl, TaKHe KaK €ro
¢u3noxuMHYeCKre CBOWCTBA (HANPHMEP, YWUCTOTA, CTAOMJIBHOCTD WJIH PaCTBOPHUMOCTB),
KJIMHU4Yeckne (HaKkTopsl (HampuMep, 103a, Crocod BBENEHUS, T€TEPOreHHOCTh 3a00JIeBaHUST WITH
XapaKTEPUCTUKH TALMEHTa) U CONMYTCTBYIOLIEE JieueHue NPyruMu cpenacrsamu (Swann et al.
(2008) Curr Opinion Immuol 20:493-499).

NMMyHOTr€HHOCTh aHTUTEN W/HWIM TOTeps AaKTUBHOCTU AHTHTENaMH YacTO CBsA3aHa C
neaMuupoBaHueM. JleamunupoBaHHue INpencTaBiseT cOOOH MpoIece XMMHYECKOrO pacrana,
KOTOPBII CIIOHTAHHO BO3HMKAeT B Oenkax (Hampumep, aHtutenax). [leammuaupoBaHue ynanseT
AMUIHYIO (PYHKIMOHAJIBHYIO TPYIINY M3 aMHHOKHCIOTHOTO OCTaTka, TAaKOro KakK acmapardH M
IJyTaMUH, TaKUM OOpa3oM MOBpeXJas ero amuaconepame OOKOBbIe LENMH. JTO, B CBOIO
o4epe/ib, BBI3bIBAET CTPYKTYPHBIE M OMOJIOrHYeCKre U3MEHEHHS TI0 BceMy OeJKy, TaKiuM 00pazom
coszaBasi reTeporeHHble (OpMbI aHTHTENa. JleamMuaupoBaHHE MPEncTaBysieT cCOOOH OmHYy H3
HauOoJiee pPacIpPOCTPAHEHHBIX MOCTTPAHCISILIMOHHBIX MOAW(UKALUI, KOTOpPbIE BO3HUKAIOT B
MOJIY4E€HHBIX PEKOMOMHAHTHBIMU CIIOCOOAMH TEPANIeBTHYECKIX aHTUTEJNaX.

Hampumep, reTeporeHHOCTb B TSDKENOH LEemd MOHOKJIOHAJNBHOTO  aHTtutena hlB4
(rymanusupoBaHHOe aHTU-CD 18 aHTHTENO0) BCIENCTBIE 1eaMUIUPOBAHIS IPU KYJIbTHUBUPOBAHUN
kiIetok Oputa otmeueHa Tsai et al. (Pharm Res 10(11):1580 (1993)). Kpome Toro,
CHIDKEHHE/TIOTeps]  OMOJIOTMYECKOW AaKTUBHOCTH  BCIEICTBHE IEaAMHIUPOBAHMS  SIBIISUIACH
u3BeCcTHOU mpodnemoii u panee. Hampumep, Kroon et al. xapakrepu3oBaiu pa3andHbIE CAWThI
neamMunnposaHusi B TepanesruueckoM anrurenae OKT3 u cooburanu, uro obOpasubl U3 mapTuu
OKT3 (Bospactom ot 14 mecsaueB o 3 Jer) MMenu akTHUBHOCTb MeHee 75% (Pharm Res
9(11):1386 (1992), ctp.1389, Bropas komoHka). Kpome Toro, obpasust OKT3 ¢ Gompmumu

KOJINMYECTBAMU OKUCJICHHBIX NICTITUAOB B UX KapTaX UMEJIN 3HAYUTCIIbHO CHUKCHHYIO dKTHBHOCTD
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NpU TIpOBeNeHNH aHanu3a 3(pdexTuBHOCTH CBA3bIBaHMA aHTHIeHa (cTp.1390, mepBas KOJOHKA).
ABTOpBI ClI€IalIi BBIBOZ O TOM, UTO ONPEAEICHHbIE CAHThl XMMUYECKOH MOAU(HUKAIMU, KOTOPas
npoucxonutr npu xpaHeHnn OKT3, Obutn uaeHTHOUIMPOBAHBI C IOMOIIBIO MENTHIHOTO
KapTUPOBAHMSI M KOPPEIUPOBAIU C HAOIIOAa€MBbIMU HU3MEHEHUSMU NIPYU XUMUYECKUX aHAM3ax U
Ouonormyecknx aHamm3ax aHrutena (crp.1392, mepsas kosonka). Iloreps Ouonmormyeckoit
AaKTMBHOCTH Takke ObUla OTMEYeHa B OTHOIIEHWM psiia APYIHX AeaMHIUPOBAHHBIX
TeparneBTHYECKUX OeNKoB, BKJIOYas pekomOuHaHTHYr0 JIHa3y uenoseka (Cacia et al. (1993) J.
Chromatogr. 634:229-239) u pexomOuHanTHbII pactBopumblii CD4 (Teshima et al. (1991)
Biochemistry 30:3916-3922).

B nenom, neamMupnpoBaHuE MPENCTABISIET 3HAUYUTENBHYIO M HEMPEACKa3yeMyr mpobiemy s
(apmanieBTHYECKOH WMHAYCTPUH.  YCIJIHS, CBSI3aHHBIE C MOHUTOPHUHIOM BapHaOeIbHOCTH,
BBI3BIBAEMOI ICAMUIMPOBAHUEM B JIEKAPCTBEHHBIX CPEACTBAX HA OCHOBE AHTHUTEJN, B YACTHOCTH,
Kak U cBsizaHHble ¢ FDA omaceHus, CBS3aHHBIE C NAHHON BapraOeTbHOCTBHIO, YBEIHMUYUBAIOT
3aTpaThl M 3aACPKUBAIOT MPOBEACHHE KIMHMYECKHX HCIBITAaHWHA. bojee Toro, cBs3aHHbIE C
TaHHOM MPoOIeMoi MOAN(UKALINH, BKITIOUYAs U3MEHSIOIIHUECS YCIOBUS (HapuMep, TEMIIEPaTypy,
pH u THn kieTok), CBsI3aHHBIE C PEKOMOWHAHTHBIM IOJy4YE€HHEM W/WIA HW3MEHEHUEM
AMHMHOKHCJIOT, KOTOpbIE MOJBEPXKEHbI Ie€aMUIUPOBAHMIO (HANpHUMep, CaNT-HanpaBICHHOMY
MyTareHe3y), MOTyT HETaTHBHO BJIUATH HA CTAOMIBHOCTh U AKTUBHOCTb, OCOOEHHO IPHU BHECEHUHU
U3MEHEHHUH B onpeaersionue kommieMeHTapHocTh yuacTkl (CDR) antutena. CoOTBETCTBEHHO,

CYIECTBYET MOTPEOHOCTh B 0OJIee CTAOMIIBHBIX BEPCUSIX TEPANIEBTUYECKUX aHTUTEIL.

CymHOCTh H300peTeHus

Hacrosimuee n3o0peTeHre OTHOCUTCS K BbIIEJICHHBIM MOHOKJIOHAJIbHBIM aHTUTENaM (Harpumep,
MOHOKJIOHAJIbHBIM aHTHTEJIaM YeJIoBeKa), KoTopble cBs3biBatOT LAG-3 (Hampumep, LAG-3
YeJoBeKa) M O0JNamaroT ONTUMH3HPOBAHHON (PH3MUECKOi CTaOMIBHOCTBIO TIO CPABHEHHUIO C
onucaHHbIMH panee aHTU-LAG-3 anturenamu. B wacTHOCTH, M300peTeHHME OTHOCUTCS K
moauduumuposanHor Qopme antutena 25F7 (US 2011/0150892 Al), koropoe obOmamaer
3HAYUTEIBHO YBEIMUYEHHOW TEPMHUYECKOH W XUMHUYECKOH CTaOMIIBHOCTBIO IO CPABHEHUIO C
HEMOIM(UIIMPOBAHHBIM AHTUTEJNIOM. B YacTHOCTH, ¢ MOMOINBIO HM3MEHEHHUs] KPUTUYECKOTO
csi3bIBaroliero ydactka nomeHa CDR2 Tspkenoi menm antutena 25F7 Obuio mokasaHO, 4TO
MOAN(UIMPOBAHHOE AHTHTENIO JEMOHCTPUPOBAIIO 3HAUUTENBHO 00Jiee BBICOKYIO (PH3UUECKYIO U
TEPMUYECKYI0 CTaOMJIBHOCTb, CHIDKEHHBIH YpOBEHb J€aMHIUPOBAHUS, OoJie€ BBICOKYIO
TEPMUYECKYI0 00OpaTUMOCTh U Oojiee HU3KYIO arperaiuio. B To jke Bpemsi HEOXKUAaHHO ObLIO
OOHaApyKEeHO, YTO MOAU(PHUIUPOBAHHOE AHTHUTENIO COXPAHSAET Ty € BBICOKYIO ah(UHHOCTH

ces3biBaHus ¢ LAG-3 dyenoBeka M (YHKIMOHAJIBHYK) AKTUBHOCTb HEMOAW(ULIMPOBAHHOTO



aHTUTENa, BKIFOYAst CIOCOOHOCTh MHIHOMpOoBaTh cBs3biBaHNEe LAG-3 ¢ MOneKyJamMH TJIaBHOTO
KOMITIeKca rucrocomectumoctu Il kjmacca um crumynampoBarh aHTHreHcrnenuduuseie T-
KJIeTouHble OTBeThl. (COBMECTHOE CYIIECTBEHHOE IOBBILIEHHE CTAOMIBHOCTH U COXPaHEHHE
3G PEeKTUBHOCTH CBs3bIBaHUS / OMONOTHYECKON aKTMBHOCTH MOAM(DHULHPOBAHHOIO AHTHTENA
SBJSUIOCH ~ HEOXXHIOAHHBIM, OcoOeHHO B cBere kputuuHocth CDR  yuactkoB  1uist
(YHKIIHOHMPOBAHMS AHTUTEJL.

AHTHTENna TO W300PETEHHMIO MOTYT TPUMEHSTBHCS UL  PA3JUYHBIX LEeJei, BKIoYas
nerexktupoBanre LAG-3 Genka v CTUMYJTHPOBAHUS aHTUT€HCTIELU(UYHBIX T-KJIETOYHBIX OTBETOB
y CyOBEKTOB C OMYXOJISIMH MJIH BUPYCAMH.

COOTBETCTBEHHO, B OZTHOM aCIMEKTe U300PETeHNE OTHOCUTCS K BBIIEJICHHOMY MOHOKJIOHAJIBHOMY
aHTuUTeNy (HANpUMeEp, AaHTUTENy 4YeJOBeKa) WM €ro aHTHUIEHCBS3bIBAIOIIEH YacTH C
BaprabeTbHBIM YYaCTKOM TSDKEJIOHN LeTH, BKJIFOYA0 UM aMUHOKHCIIOTHYIO TIOCIIEIOBATEIbHOCTD
SEQ ID NO:12. B npyrom BapuaHTe OCYLIECTBICHHS aHTUTENO TAK:Ke BKITFOYAeT BapraOeTbHbIN
y4acCTOK JIETKOH LIeMNH, BKJIIOYAKOLUI aMUHOKHUCIOTHYO nocnenosatensHocts SEQ ID NO:14. B
APYrOM BAapHWaHTE OCYIUECTBJICHHs] aHTUTENIO WM €r0 aHTUI'€HCBS3bIBAIOINASl YaCTh BKJIKOYAET
CDRI1, CDR2 u CDR3 yyactkum BapuaOeNbHOTO YYaCTKa TSDKENOH LEeNH, BKIIFOYAIOIEro
AMUHOKHCJIOTHYIO TociienoBaTenbHOCTE SEQ ID NO:12 (nmampumep, SEQ ID NO: 15, 16 u 17,
COOTBETCTBEHHO). B npyrom Bapuante ocymecTsiieHus aHTuTe o Takxke Bkiouaer CDR1, CDR2
u CDR3 yyactku BapuaOeNbHOTO y4acTKa JIETKOH LeNnH, BKJIFOYAIOUEro aMHHOKHCIIOTHYIO
nocnenosatesibHOCTE SEQ ID NO: 12 (manmpumep, SEQ ID NO: 18, 19 u 20, COOTBETCTBEHHO).

B nmpeamouTHTENbHOM BapUaHTE OCYINECTBJICHMS AHTUTENO OO0JalaeT IMOBBIEHHBIMU
¢du3nueckuMu CBOHCTBAMH (T.€. TEPMHUYECKON U XUMHYECKOH CTaOMIBHOCTBIO) IO CPABHEHHIO C
antutenioMm 25F7, B TO jxe BpeMsi COXpaHsisi, 10 MeHbIIel Mepe, Ty ke apPUHHOCTb CBSI3bIBAHUS
LAG-3 genoBeka, uro u 25F7. Hanpumep, aHTHTEN0 00aTaeT CHUKEHHON BapHaOebHOCThIO
nocaenoBaTelbHOCTH B ydyacTke CDR2 Tspkenmoill Lenu BCIENCTBHE JA€aMUIUPOBAHUS 10
cpaBHeHHIO ¢ aHTHTeJOM 25F7, Hampumep npubnusutensHo 2,5% win MeHee mMoaupukanuei
AMUHOKHCJIOTHOH mocienoBarenbHocTH cnycTs 12 Henmenb mpu 4°C (TO eCTh MpU aHAIU3aX
CTa0MIIbHOCTH "B pealbHOM BpeMeHHU", KaK OMUCAHO 3/1eCh) W/unu npudmmsurensHo 12,0% wm
MeHee MonuUKaIeil aMUHOKUCIIOTHON mocienoBaTenbHocTu cnycts 12 venenb npu 40°C (To
€CThb TPU YCKOPEHHBIX CTPECCOBBIX YCJIOBHUSX, KaK OMHCAHO 371€Ch), B TO JK€ BPEMsI COXPAaHSIA
apduHHOCTD cBsasbiBanus LAG-3 4yenoBeka Ha ypoBHe, Mo MeHblieii Mepe, Kp okono 1 x 107 M
unu Menee (6osee npeanourutensHo Kp 1 x 10® M unu menee, Kp 5 x 10° M unu menee umu Kp
1 x 10° M unu mMeHee). B apyroM BapuaHTe OCYIIECTBIEHHUS aHTHTENO 00J1anaeT TepPMUYECKOI

obpatumocTsio okoso 40% B PBS npu pH 8,0.
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B npyrom BapumaHTe OCYLIECTBIEHHS aHTUTENO oO0nazaer Ooyiee BBICOKOH TeMIepaTypoi
IUIABJICHUS (UTO CBUETENBCTBYET O O0Jee BBICOKOI 0011el cTabuIbHOCTH i1 ViVO) TIO CPABHEHHIO
¢ HemoaudurmposanHbM antutenoM (Krishnamurthy R and Manning MC (2002) Curr Pharm
Biotechnol 3:361-71). B omHOM BapuaHTe OCYIIECTBJIEHUS aHTUTEJIO OOJIamaeT 3HaueHueM Tmi
(Temmepatypa nepBoHadagbHOTO aHdoanunra) 6onee 60°C, Hanpumep Gonee 65°C wmm Gonee
70°C. Touka IUIaBJICHUSI AHTUTENA MOXKET ObITh OMpeAesieHa C MOMOIIbIO Tu( depeHaIbHONR
ckanupyromei kajgopumerpuu (Chen ef al (2003) Pharm Res 20:1952-60; Ghirlando ef al (1999)
Immunol Lett 68:47-52) unu metonom kpyrosoro nuxpousma (Murray et al. (2002) J. Chromatogr
Sci 40:343-9).

B npyrom BapuaHTe OCYINECTBJICHHS] AHTUTENO XapPAKTEPU3YETCSl €ro CONMPOTHUBIIEMOCTBHIO
ObICTpOMY pacrany. Pacrag aHTHTEN MOXKHO ONpPEAENTUTh CIOCOOOM  KaIWLUIIPHOTO
anektpodopesa (CE) u MALDI-MS (Alexander AJ and Hughes DE (1995) Anal Chem 67:3626-
32).

B npyrom BapuaHTe OCYIIECTBJIEHHS] aHTHTEJO O0JIaAaeT MUHUMAJBHBIMH arperandOHHBIMU
cBOMCcTBaMH, HanpuMep arperanueit 25% unu Mene, Harpumep 20% unu mMeHee, 15% unu MeHee,
10% unu menee, 5% unu menee i 4% win MeHee. Arperamusi MOKET MPUBOIUTD K 3aIMyCKY
HEXKEJNATeNIbHOr0O ~ MMMYHHOTO — OTB€Ta  W/HJIM  HM3MEHEHHBIM  WJIM  HEXeJaTeJIbHBIM
(bapMaKOKMHETUIECKIM CBOMCTBaM. Arperanusi MOKeT ObITh H3MepeHa C IIOMOIIBIO PA3JINYHbIX
CrocO0OB, BKJIOYAsl 3KCKIIO3UOHHYI0 KOJOHKY (SEC), BBICOKOA()(PEKTHBHYIO >KUIKOCTHYIO
xpomarorpadpuro (BOXX) u paccesiHue csera.

B npyrom BapuaHTe OCYLIECTBJIEHHs aHTHTENIO Takke O0JiajaeT, Mo MEHbIIEH Mepe, OMHUM U3
CJIENYIOLIUX CBOMCTB:

(a) cBssbiBanue ¢ LAG-3 00e3bsiHBbI;

(b) orcyrcrBue cBsizbiBaHus ¢ LAG-3 mbiiiwy,

(c) wunrubuposanue  cBs3biBaHUS LAG-3 ¢ MoJekyJiamMu  T[JIABHOTO  KOMILJIEKCa
rucrocopmectumoct Il knacca; u

(d) cTumynaHpoBaHHE UMMYHHBIX OTBETOB, B HACTHOCTU aHTHUTCHCHEIU(PUIHBIX T-KIETOYHBIX
OTBETOB.

[IpenmnodrurenpHO, AaHTUTENIO O0IaAET, IO MEHbIIEH Mepe, AByMsl cBolicTBamu u3 (a), (b), (¢) u
(d). bonee mpenmodTUTENBHO AaHTHUTENO O0JIAAET, IO MEHBIIIEH Mepe, TpeMsl U3 CBOUCTB (a), (b),
(c) u (d). Eme Oonee npeAnovYTHTEIHbHO, AHTHTEJIO O0JIAIaeT BCEMH YEThIPbMs M3 CBOWCTB (a),
(b), (¢) m(d).

B npyrom BapuaHTe€ OCYLIECTBIEHHsS AHTHUTEJO CTUMYJHpPYeT aHTureHcneunpuusasii T-
KJIETOUHBI  OTBET, TaKOH Kak mpoayuupoBaHue  wuHrepieiikuna-2  (IL-2) npm

aHTI/IFeHCHeI_II/I(bI/ILIHOM T-xknerounom otBeTe. B APYTUX BapHUaHTaX OCYILICCTBJIICHUS aHTHUTEIIO



CTUMYJIUPYeT HWMMYHHBIH OTBET, TaKOH Kak IPOTHBOOIYXOJIEBBII OTBET (Hampumep,
MHTHOMPOBAaHUE POCTA OMYXOJH B 71 ViVO MOJENU OIyXOJNM C KCEHOTPAHCIUIAHTATOM) HIIU
ayTOMMMYHHBIH OTBeT (Hanpumep, pazputue quadera y NOD wmbimeii).

B npyrom BapuaHTe OCyIIECTBJIEHUS aHTUTENO CBs3biBaeT snuron LAG-3 4yenoseka,
BKJIFOYAIOLINH aMUHOKHCIOTHYIO nocnenoBarenbHocTe PGHPLAPG (SEQ ID NO: 21). B npyrom
BapMaHTE OCYIIECTBIIEHUS AaHTHUTENO CBs3biBaer snuton LAG-3 dYenoBeka, BKIFOYAIOIIHIA
aMUHOKHCJIOTHYIO TiocnienoBateibHOcT HPAAPSSW (SEQ ID NO: 22) unu PAAPSSWG (SEQ
ID NO: 23).

B npyrux BapmaHTax OCYIIECTBJICHHsI AHTHTEJIO OKPAIIWBAET TUMO(PH3HYIO TKaHb C MOMOIIBIO
UMMYHOTHCTOXUMHUH WJIH HE OKPALTUBAET THITO(PH3HYIO TKAHb C TOMOIIBI) HMMYHOTHCTOXUMHH.
AHTHTENa 0 N300PETEHUIO MOTYT MPENCTABIATh COOOH MOTHOPAa3MEPHBIE AaHTHUTEIA, HATIPUMED
mwortumna IgGl, IgG2 nwmm IgG4, reobs3arenbHO ¢ MyTauued ¢ 3aMEHOH CepuHa Ha MPOJIHH B
IIAPHUPHOM YHYaCTKE KOHCTAHTHOTO Y4YacTKa TSDKEJIOH 1enu (B MOJIOKEHUH, COOTBETCTBYIOIIEM
nojoxenuto 241, xak omucano y Angal et al. (1993) Mol. Immunol. 30:105-108), Tak yto
reTEePOTreHHOCTh AUCYJIBPUAHOTO MOCTHKA MEXIY TSKENBIMH LETISIMA CHUYKEHA WJIH YCTPaHEHa.
B onHOM acnekre HW30THUIOM KOHCTAaHTHOro yuactka spisercs [gG4 ¢ myrtanuein B
aMUHOKMCJIOTHBIX oOcTaTkax 228, Hanpumep S228P.  AnbTepHaTUBHO, AaHTUTENa MOTYT
NpeACTaBisITh cOOON (hparmMeHThl aHtuten, Takue kak Fab, Fab’ wmm Fab’2 ¢parmentsr wim
OJTHOLIENIOYEYHBIE AHTUTEIA.

B npyrom acnekre n300peTeHnss aHTUTENO (MJIM €r0 AaHTUT€HCBSA3bIBAIOINAS YaCTh) MPEACTABIISET
co00if 4YacTh MMMYHOKOHBIOTaTa, KOTOPBIH BKIIOYAET TEPANeBTHYECKUH areHT, HarnpuMmep
LIUTOTOKCHH WJIM PaJIMOAKTUBHBIN U30TOII, CBA3aHHBIN C aHTUTENIOM. B apyrom acnekre aHTUTENO
npeAcTaBisieT Cco0Oi  4acTh OucrenuUYHOW MOJIEKYJbI, KOTOpas BKJIIOYAET BTOPYIO
(YHKLHMOHAJIBHYIO TPy (HampuUMep, BTOPOE aHTUTENO), 00NNy HHON CrIeH(ITIHOCTHEO
CBSI3bIBAHUS, YE€M YKA3aHHOE AaHTHUTEJIO WJIH €r0 aHTUT'€HCBS3bIBAIOINAS YaCTh.

Takxxe B 00beM H300peTEHHs] BKJIIOYEHbI KOMIIO3WIUH, BKJIIOYAIOIIME AHTUTENA WIH HX
AHTUTCHCBS3BIBAIOIIME YACTH, WMMYHOKOHBIOTATBl WM OucrerpuyHble MOJIEKYJbI 10
300pETEeHNI0, HEO0sI3aTENIbHO COEAMHEHHBIE C (papMaLleBTHUECKN IPUEMIIEMBIM HOCUTEIIEM.
Taxxe B 00beM M300peTeHHs BKJIFOUEHBI MOJIEKYJIbI HYKJIEHHOBOH KHCJIOTHI IO W300PETEHUIO,
KO PYIOIIHE AHTHTENA WM UX aHTUTCHCBSA3BIBAIOIINE YaCTH (HAIPUMEp, BapHaOesIbHbIC yHACTKH
w/mmm CDR), a Takxe BEKTOPBI SKCIIPECCHU, BKIFOYAIOLINE TaHHBbIE HYKJIEHHOBBIE KHUCIIOTHI U
KJIETKH-XO035€Ba, BKJIOYAIOINNE JaHHBIE BEKTOPBI 3Kcrpeccuu. Takxke B 00beM HM300peTeHus
BKJIFOUEHbI ~ CHocoObl mony4eHuss aHTU-LAG-3 aHTHTET ¢ TOMOINBIO KIIETOK-XO35€B,
BKJIFOYAIOIINX JTAHHBIE BEKTOPbI SKCIIPECCUU, KOTOPBIE MOTYT BKJIFOYATh CJIEAYIOIINe STansl: (1)

SKCIPECCHUIO AaHTUTENA B KJIETKE-X0351MHE U (11) BbIAEICHNE aHTUTENA U3 KIETKU-X0351HA.
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B npyrom acniekte nsoOpereHne OTHOCUTCS K CITOco0aM CTUMYJIMPOBAHMSI IMMYHHBIX OTBETOB C
nomoibto aHTH-LAG-3 antuten no nzodpeTeHno. B ogHOM BapuaHTe OCYIIECTBIIEHUS CITOCOO
BKJIIOYAET  CTUMYJIUPOBaHHE  aHTUTreHcnenupuyHoro  T-KJIE€TOYHOro  OTBETAa  IyTEM
KOHTAKTUPOBaHUs T-KJIETOK C AaHTUTEJIOM MO U300pEeTeHHI0, TakuM o0pa3oM, dYTO
OCYILIECTBIISIETCS  CTUMYJIMpOBaHME aHTUreHcrenuduuHoro T-kieTouHOro oTBeTa. B
NPEANOYTUTENBHO BApUAHTE OCYIIECTBIEHUS] CTUMYJIUPYETCS MPOAYLUPOBAHNE UHTEPIICHKIHA-2
¢ moMouIplo aHtureHcnernuduyunoit T-kinerkn. B npyrom BapmaHTe OCYINECTBICHUS CyOBEKT
npeCTaBysieT CO00M CyOBEKT C OMyXOJIbI0, TIPH 3TOM CTUMYJIUPYETCS UMMYHHBIH OTBET MPOTHB
OnyxoJyii. B 1pyrom BapuaHTe OCyIeCTBIEHHs CYObEKT MPEACTABISET COOOH CyOBEKT C BUPYCOM,
IIPU 5TOM CTUMYJIUPYETCS] UMMYHHBIN OTBET IPOTUB BUPYCA.

B npyrom BapuaHTe OCyIIECTBJIEHHsI H300pETEHHE OTHOCUTCS K CITOCO0y MHTHOMPOBAHUS POCTA
OINMyXOJIEBBIX KJIETKaX Yy CyOBEeKTa, BKIIOYAIOLIEMY BBEACHHE CYOBEKTY aHTUTENA WU €ro
AHTUTEHCBS3BIBAIOIIEH YaCTH MO U300PETEHHUIO, TAK YTO HHIHOUPYETCSI POCT OMYXOJIN y CYOBEKTa.
B npyrom BapmaHTe OCYLIECTBJIEHHs M300pETEHHE OTHOCHTCS K CHOCOOY JIEYeHHsT BUPYCHOH
uHpeknmu y cyObekTa, BKJIIOUYAIOIIEMY BBEICHHE CYObEKTy aHTUTEeNa WIH ero
AHTUTCHCBS3BIBAIOIIEH YacTH MO H300PETEeHHIO, TaK YTO BUPYCHAs MH(PEKIHsS MOABEpPraercs
JeUeHnto y cyObekra. B apyroMm BapmaHTe OCYIIECTBJIEHUS] AAaHHBIE CIIOCOOBI BKIFOYAIOT
BBEICHNE KOMITO3UINH, ONCTIEIM(PUIHOTO aHTUTENA NI UMMYHOKOHBIOTATA 110 N300 PETEHHIO.
B npyrom BapuaHTe OCyIIECTBIEHHUS M300pETEHHE OTHOCUTCS K CIOCOOY CTUMYJIHPOBAHUSA
UMMYHHOTO OTBETa y CyOBEKTa, BKIIOYAIOLIEMY BBEIEHHIO CYOBEKTy aHTHTENa WU €ro
AHTUTEHCBSI3BIBAIOLIEH YaCTH 10 M300PETEHHIO M, IO MEHbLIEH Mepe, OJHOTO AOMOJIHUTEIbHOTO
UMMYHOCTUMYJIMPYIOIIETO aHTUTENA, Takoro kak aHtu-PD-1 antureno, antu-PD-L1 anTuTeno
w/vm anT-CTLA-4 aHTUTENO, TaK 4TO Y CyOBEKTa CTUMYJINPYETCS HMMYHHBIH OTBET, HATIPUMED
11t FHTHOMPOBAHHUSI POCTA OMYXOJIU WJIH CTUMYJIMPOBAHKS IPOTHBOBUPYCHOTO OTBeTa. B omHOM
BAPUAHTE OCYIIECTBJICHUs JONOJHUTEIbHOE MMMYHOCTUMYJIUPYIOLIEE AHTUTENO MPEACTABISAET
coboii antH-PD-1 aHTHTENO. B npyroMm BapuaHTe OCYINECTBJICHMsS IONOJHUTEIbHBIN
UMMYHOCTHUMYJIUPYIOIIMIA areHT TNpeacTaBisieT cobol aHtu-PD-L1 antureno. B npyrom
BAPUAHTE OCYIIECTBJEHUS [ONOJHUTENIbHbI HWMMYHOCTHUMYJIMPYIOIIMNA AareHT NpeACTaBisieT
coboii aHTH-CTLA-4 anTHTeno. B apyrom BapuaHTe OCYINECTBJICHHS AHTUTENO WU €ro
AHTUT€HCBS3BIBAIOIIAS YACTh MO M300PETEHHI0 BBOAMTCSA C MUTOKUHOM (Hampumep, IL-2 w/mmm
IL-21) unm xoCcTUMYIHpYROIUM aHTuUTeNoM (Hampumep, aHTu-CD137 w/mmm  antu-GITR
AHTUTENIOM). AHTHTEJa MOTYT MPEACTABJIATh COOOH, HANPUMEp, AHTHUTENA YEJIOBEKA, XUMEPHbIE
WM TYMaHU3UPOBAHHBIE AHTUTENA.

B npyrom acnekre m3oOpereHue oTHocuTcs K aHTU-LAG-3 aHTHUTENaM M KOMIIO3ULUSM IO

I/1306p6TeHI/I}O AJis1 IPUMEHCHUSA B paMKaX BbIMICYKA3aHHBIX CIIocOOOB MIIH AJis1 IPOU3BOACTBA
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JIEKAPCTBEHHOTO CPENCTBA JJISi MPUMEHEHHsI B paMKaX BBIIIEYKA3aHHBIX CMOCOO0B (Hampumep,
IUTSL JICUEHUST ).

JIpyrue oCOOEHHOCTH U MPEUMYIIECTBA HACTOALIETO OMUCAHUS OYAyT MOHSATHBI U3 CIEAYIOIIETO
noApoOHOrO OMHCAHUST U TMPUMEPOB, KOTOPble HE MOJIKHBI PAacCMATPUBAThCS B KavyeCTBE
OTPaHUYUBAOLIHX. CopepkaHne Bcex ccbUIOK, 0a3 nmaHHbix Genbank, mnaTeHTOB W
ONMyOJIMKOBAHHBIX MATEHTHBIX 3asIBOK, LUTHPYEMBbIX B HACTOSIIIEH 3asiBKE, TOJHOCTBIO MMPUBEICHO

34€Chb OJIA CChUIKH.

KDaTKOC ONMHCAHHE YepPTeKeH

Ha ®ur.1A nokaszana Hykieotuanas nocnenosareabHocTh (SEQ ID NO:1) u aMHUHOKHCTIOTHAS
nocienosateibHOCTE (SEQ ID NO:2) BapuabebHOTO y4acTKa TSKEJIOH e MOHOKJIOHAJIBHOTO
anrutena 25F7 venoseka. CDR1 (SEQ ID NO:5), CDR2 (SEQ ID NO:6) u CDR3 (SEQ ID NO:7)
Y4aCTKHU MTOKA3aHbl NIPEPBIBUCTON JIMHUEN U YKa3aHbl AepUBALUU 3apOAbIIEBON JuHuu V, D nJ.
CDR yyacTku moka3aHbl IPEPBHIBUCTON JIMHUEH ¢ Mcnojib3oBaHueM cuctembl Kabat (Kabat ef al.
(1991) Sequences of Proteins of Immunological Interest, 5-e u3x., U.S. Department of Health and
Human Services, NIH Publication No. 91-3242).

Ha ®wur. 1B nokasana HykiaeotunHas nociaenosareabHocTh (SEQ ID NO: 3) 1 aMHHOKHCIIOTHAS
nocienoBateibHOCTE (SEQ ID NO: 4) BapuabenpbHOro yuacTka Kamma JIETKOW Lemnd
MoHoksoHaspHOTO anturena 25F7 venoseka. CDR1 (SEQ ID NO:8), CDR2 (SEQ ID NO:9) u
CDR3 (SEQ ID NO:10) yyacTku mOKa3aHbl NpPEpPBIBUCTON JHMHMEH W yKa3aHbl AepUBALUU
3apoapieBoi iuHuM V u J. TlonHOpa3sMepHble aMUHOKHUCIIOTHBIE TOCIE0BATEIbHOCTH TSXKEION
u nerkoi uenu anturena 25F7 nokazansl B SEQ ID NO: 32 u 34, COOTBETCTBEHHO.

Ha ®ur.2A nokaszana HykjeoruaHas nocienoBareabHocTh (SEQ ID NO: 12) BapuabenapbHOro
y4dacTKa TSKENOH 1ien MOHOKIoHanbHOoro antutena LAG-3.5. CDR1 (SEQ ID NO: 15), CDR2
(SEQ ID NO: 16) u CDR3 (SEQ ID NO: 17) y4acTku BbleJeHbl KOHTYpoM. IlomHOpa3mepHbie
aMHUHOKHCJIOTHBIE MTOCJIEA0BATENbHOCTH TskeNol u serkoil uenu anturena LAG3.5 noka3aHel B
SEQ ID NO: 35 u 37, COOTBETCTBEHHO.

Ha ®ur.2B nokasana HyksieotuaHas nocienosareiabHocTh (SEQ ID NO: 13) n aMUHOKHCITIOTHAS
nocienosateibHOCTE (SEQ ID NO: 14) BapuabenbHOro y4acTKa Kamma JIErKOH Iemnd
moHoksoHanpHOTO anTuTena LAG3.5. CDR1 (SEQ ID NO: 18), CDR2 (SEQ ID NO: 19) u CDR3
(SEQ ID NO: 20) yyacTk# BbIIEI€HBI KOHTYPOM.

Ha ®wur.3 mnoka3aHbl aMHHOKHCIIOTHBIE mocienoBateapHocT CDR2 BapuabenbHOTO ydacTka
Tspkenol nenu BapuanToB LAG-3 LAG3.5 (SEQ ID NO: 42), LAG3.6 (SEQ ID NO: 43), LAG3.7
(SEQ ID NO: 44) u LAG3.8 (SEQ ID NO: 45) nmo cpaBHEHHIO C aMHHOKHCIIOTHOM

nocnenosatenbHocThi0 CDR2 BapnaGenbHoOro yuactka tsprenoit nenu anturena 25F7 (LAG3.1)



(SEQ ID NO: 41) u cooTBETCTBYIOILIEH MOCIENOBATEIBHOCTHIO 3aPOIBbIIIEBON JTUHUH YeJIOBEKa
(SEQ ID NO: 27). CDR2 BapuabenbHbIii yuacTok Tspkenoi nenu LAG3.5 otnmugaercs ot CDR2
BapuabenpHOro ydactka Tspkenod nemu 25F7 aprununom (R) B monoxennu 54 (mpoTus
acraparuta (N)) u cepuna (S) B nonoxenun 56 (nporus acnaparusa (N)). Ocransabie CDR
LAG3.5 25F7 sBnsirorest unpenTuaHbiMu. Ha ®@ur.3 Taxke nokazana SEQ ID NO: 40.

@ur.4A u 4B npencTaBisroT co00i rpaduKy, MOKa3bIBAIOLINE aKTUBHOCTD cBs3biBaHUA (ECso u
a(ppuHHOCTD, cooTBeTCcTBeHHO) anTuTen LAG3.1 (25F7), LAG3.2, LAG3.5, LAG3.6, LAG3.7 u
LAG3.8 c aktrusupoBanasiMu CD4+ T-knerkamu uenoseka. Ha ®@ur.4B nokazaner SEQ ID NOS
41, 42, 45, 44 u 43, COOTBETCTBEHHO, B MOPSIAKE CICIOBAHUS.

@ur.5A, B, C, D u E npencrasisitor co0oii rpaduku, MOKa3bIBAIOIINE KPUBbIE TEPMUYECKOTO
iaBJieHus (To ectb TepMuueckoil crabmiapHocTH) anturen LAG3.1 (25F7), LAG3.5, LAG3.6,
LAG3.7 u LAG3.8, cOOTBETCTBEHHO.

@ur.6A, B, C, D u E npencraBisiroT coboli rpaduky, NMOKa3bIBAOIIHE KPUBBIE TEPMHUYECKOM
oOpatumocTH (TO ecTh TepMHudeckol crabmnbHocTH) anTuTena LAG3.1 (25F7), LAG3.5, LAG3.6,
LAG3.7 and LAG3.8, COOTBETCTBEHHO.

@ur.7 npencrasnser coboi rpaduK, MOKA3BIBAIOIINN aKTUBHOCTD CBsI3bIBaHUs aHTHTEeN LAG3.1
(25F7) u LAG3.5 ¢ aktuBupoBaHHbiMH CD4+ T-kneTkamu 4yenoBeKa U CBS3bIBAHHE AHTUTEHA
(Biacore).

Ha @ur.8 mnokas3aHel pe3yJbTaTbl NENTUAHOTO KApPTUPOBAaHUSA C TNPUMEHEHUEM Macc-
CIEKTPOMETPUHN (XMMHUYECKHEe MOAM(UKAIUU / MOJEKYJSpHAs CTAOMJIBHOCTB) IJII aHTHUTEN
LAG3.1 (25F7) u LAG3.5, otpaxamomue IeaMUAUPOBAHHE U H3OMEPHU3ALMUIO0 TIOCHe
KYJbTUBUPOBAHUS B T€UEHUE 5 THEH NPU YCKOPEHHBIX CTPECCOBBIX YCIOBUSIX, KAK OMUCAHO 371€Ch.
Ha ®wur.8 nokazausl SEQ ID NO 46-52, COOTBETCTBEHHO, B MOPSIAKE CIICOBAHUS.

@ur.9 npexncrasisier coboii rpaduk cpaBHeHus npoduneit runpododnoctu anturen LAG3.1
(25F7)u LAG3.5.

@ur.10 A, B, C u D npencrasnsitor codoii rpaduku cpaBHeHUs: apPUHHOCTH U (PU3HUECKON
CTaOUIIBHOCTH (TO €CTh TEPMUYECKON 1 XUMHUeCKol crabmipHOCTH) anTtuTen LAG3.1 u LAG3.5
npu 4C° u 40C°, TO ecTh 000UX YCKOPEHHBIX CTPECCOBBIX YCIOBUSAX U aHAJHM3bI CTAOMIIBHOCTH "B
peasbHOM BPEMEHH ", KaK OTHCAHO 3/1€Ch.

@dur.11 A wu B mnpencrasnstor coOoil rpaduKu CpaBHEHUS IONH MOIU(PUIMPOBAHUS

aMUHOKHUCIIOTHBIX nocnenoBatenbHocTel anturen LAG3.1 u LAG3.5 mpu 4C° u 40C°.

TloapoOHoe onucanue H300peTeHus

O)_'[I/IH n3 aCIICKTOB I/1306peTeHI/I$I BKJIHOYAE€T BBIACJICHHOC MOHOKJIOHAJIBbHOC aHTUTCIO WU

€r0 AHTUIEHCBSA3BIBAIOINAS YacTb, KOTOpoe cCBsA3biBaeT LAG-3 uenoseka, BKIIIOHAMOLIEe
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BapuabeNbHbIe YYACTKH TSDKEJIOH M JIETKOH IenH, MPU 5TOM BapHaOeNbHbIH Y4aCTOK TSDKEION
uernu BKro4aer CDR1, CDR2 u CDR3 yuacTku u3 BapuadenbHOro y4actka Tsokeson nemu SEQ
ID NO: 12.

B ogHOM M3 acnexToB, aHTUTENO UM €r0 AHTUTNE€HCBA3bIBAIOIIAS YaCTh OTIIMYAIOTCS TEM,
yro CDR1, CDR2 u CDR3 y4acTku TsDKeNOH Lenu BKIIOYAOT aMHUHOKHCIOTHBIE
nocnenoBateabHoCcTH SEQ ID NO: 15, 16 u 17, COOTBETCTBEHHO.

B ogHOM M3 acnekToB, aHTUTENO UM €r0 AHTHUI€HCBSA3BIBAIOIIAS YaCTh OTIMYAIOTCS TEM,
yro BapuabenbHbId ydacTok Jserkoi menu Bkiatouaer CDR1, CDR2 u CDR3 yyactku
BapuabenpHOTO yuacTka jierkoi neru SEQ ID NO: 14,

B ogHOM M3 acnekToB, aHTUTEJO UM €r0 AHTUI€HCBSA3bIBAIOIIAS YaCTh OTIMYAIOTCS TEM,
yro CDRI1, CDR2 wu CDR3 yuacTku JIerkoil LeNnu BKIKOYAIOT aMUHOKHCIIOTHBIE
nocienoareabHocTH SEQ ID NO: 18, 19 1 20, COOTBETCTBEHHO.

B ogHOM M3 acnekToB, aHTUTEJIO UM €r0 aHTUTNE€HCBA3bIBAOIIAS YaCTh OTIMUYAIOTCS TEM,
4TO BapuabeNbHBIN YYACTOK TSKEJON LEeNH BKIIOYAET aMUHOKHCIOTHYIO TOCIIENOBATENIbHOCTD

SEQ ID NO: 12.

B ogHOM M3 acmekToB, aHTUTENIO WJIM €r0 AHTHIE€HCBSI3BIBAOLIAS YACTh OTJIUYAIOTCS TEM, YTO
BapuabeNbHbIN YUACTOK JIETKOH IIETH BKJII0OYAET aMUHOKUCIIOTHYIO nocnienoBarenbHocTh SEQ ID
NO: 14.

OnuH U3 acneKToB M300pETeHMs BKIIIOYAET BBIAECIEHHOE MOHOKJIOHAJBHOE AHTHTENIO WJIIH €ro
AHTUT€HCBS3BIBAIOIAS YaCTh, KoTOpoe cBs3biBaeT LAG-3 uenoseka, Bkmouatomee CDR1, CDR2
1 CDR3 y4acTku TsKeNoH 1 Ierkoi ey, BKII0YaroIie aMIHOKHUCIIOTHBIE TIOCIIE0BATEIbHOCTH
SEQ ID NO: 15, 16, 17 u SEQ ID NO: 18, 19 u 20, COOTBETCTBEHHO.

OnvH U3 acmeKTOB M300pETeHHs BKIIFOYAET BBIACJIEHHOE MOHOKJIOHAJbHOE AHTHTEIO HIIH €ro
AHTUTEHCBS3BIBAIOINAS ~ 4acTh, KOTOpoe cBsisbiBaeT LAG-3  denoBeka, BKJIIOYArOIIee
BapuaOeNbHbIE YYACTKU TSDKEIOM W JIETKOM LenH, BKIKOYAIIHEe aMHUHOKHCIOTHBIE
nocienoparebHOCTH SEQ ID NO: 12 u 14, COOTBETCTBEHHO.

OnuH U3 acrekToB M300pETeHUsT BKIIFOYAET AHTUTENIO WM €r0 aHTUT'€HCBSA3BIBAIOINAS YaCTh 110

moOOMy U3 MpPenbIOyLINX IYHKTOB, OONafarolnee OJHUM WIM KOMOWHAIMEH CIeIyOINX

CBONCTB!

(a) csi3biBaHue LAG-3 00e3bsiHbI,

(b) orcytcTBre cBsi3biBaHus LAG-3 MbImy;

(c) ces3piBaHue LAG-3 ¢ MonekyJaMH TJIaBHOTO KOMIUIEKCA TUCTOCOBMeCTUMOCTH 11

KJ1acca,
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(d) uHruOupoBanue CBs3biBaHuss LAG-3 ¢ MoOJeKyjJaMH TJIaBHOTO  KOMILIEKCa
ructocopmectumoctH Il knacca; unu

(e) CTUMYJINPOBAHHUE UMMYHHOMN peaKLuu.

B onHOM U3 acmekTOB AHTUTENO WJIM €ro AHTUIEHCBA3BIBAIOLIAS YacTh CTHUMYJUPYET
npoayuuposanue nHrepierkuHa-2 ((IL-2) npu anrurencnermduanoii T-kaeTouHON peakium.

B onHOM M3 acmekTOB AHTUTENO WJIM €ro AaHTUIEHCBA3BIBAIOLIAS YacTh CTUMYJUPYET
MPOTHUBOOITYX0JIEBYI0 HMMYHHYIO PEaKIIHIO.

B ogHOM M3 aCrieKTOB aHTHUTENIO WIIH €T0 AaHTUTE€HCBS3BIBAIOIIAS YacTh CBs3biBaeT sruton LAG-3
YeJIOBEKa, BKIIOYAIOIUI aMHHOKUCIIOTHYO nocienosarebHoctb PGHPLAPG (SEQ ID NO: 21).
B ogHOM M3 acrieKTOB aHTHUTENO WIIM €T0 AHTUTE€HCBSA3BIBAIOLIAS YaCTh CBs3biBaeT snuton LAG-3
YeJIOBEKa, BKIIFOYAIO NN aMUHOKUCIIOTHYIO nocnenoBareabHocTs HPAAPSSW (SEQ ID NO: 22)
wiu PAAPSSWG (SEQ ID NO: 23).

B opHOM U3 acmekToB aHTUTENIO WM €ro aHTUTCHCBS3bIBAIOIIAsl 4acTh CBsidbiBaeT LAG-3

uesoseka npu 3Hadenun Kp 0,27 x 10 M unu Menee.

B opgHOM M3 acneKTOB aHTHTENO WM €ro aHTHIEHCBS3BIBAOLIAs YacTh MPEACTaBIsET COOOH
OTHOCSIIIEECS K YEIOBEKY, T'YMaHHU3UPOBAHHOE WJIM XUMEPHOE aHTHUTEJIO.

B ogHOM 13 aCIEKTOB aHTHUTEINO WK €70 AHTUTeHCBA3BIBAIOIAs YaCTh OTHOCHUTCS K 3oty IgGl,
IgG2 unm IgG4.

B opgHOM M3 acneKkTOB AHTHUTENO WM €ro aHTHUIEHCBS3BIBAIOLIAsl YacTh MPEACTaBiIsAeT COOON
(parMeHT aHTUTENa WK OHOLETIOUYEYHOE AHTUTEJIO.

OnuH M3 acmexToB H300peTeHHs] BKIIOYAaeT OucCrenu(puyUeckyl0 MOJIEKYyJy, BKIIOYAIOIIAYIO
AHTUTEJI0 WM €ro AaHTUIeHCBSI3BIBAIOLIYKD HYacTh W BTOPOE AHTHTEJIO WM  €ro
AHTUTCHCBS3BIBAIOIIYIO YaCTb.

OnuH U3 aceKTOB N300pPETEeHUs BKIFOYA€T MMMYHOKOHBIOTAT, BKJIFOYAIOIIUN AHTHTEJIO WJIN €ro
AHTUTEHCBS3BIBAIOIIYIO YACTh, CBA3AHHOE C TEPANEBTUUYECKUM areHTOM.

OnvH M3 acmekToB W300pEeTeHUs] BKIOYA€T MMMYHOKOHBIOTAT, OTJIMYAKOLIMHACS TEM, YTO
TEPANeBTHUECKUI areHT MPEACTaBIsIET COOOH IUTOTOKCHH HIIM PaJMOAKTUBHBIA U30TOI.

OnmuH n3 acnexToB M300peTeHHs BKJIIOYAET KOMIO3UIHMIO, COAEPKALIYI0 AHTUTENIO WIH €ro
AHTUTCHCBS3BIBAIOIIYIO YacTh, OWUCMENU(PUUECKYI0 MOJIEKYJIy WIH HMMYHOKOHBIOTAT, U
(apMarieBTUYECKH MPHEMIIEMbII HOCUTENb.

B onHOM U3 aCeKTOB KOMITO3ULIHS, JOMOJHUTEIBHO CONEPKUT MPOTUBOPAKOBBII areHT.

B onHOM M3 acmeKTOB KOMIO3UIMSA OTIMYAETCS TEM, YTO areHT MPEeACTaBiIsieT cOO0H aHTUTENO

Wi XI/IMI/IOTepaHeBTI/ILIeCKI/Iﬁ ArcHT.
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OnvH U3 acreKkToB M300PETEHHS BKJIIOYAET BbIIEICHHYIO HYKJIEHHOBYIO KHUCIIOTY, KOAHPYIOLIYIO
BaprabeNbHbIN YYaCTOK TSDKENIOH W/WIIM JIErKOW LIeNM aHTUTENa WIIM €r0 aHTUT€HCBS3bIBAIOIIEH
YaCTH KaK OINPEENIEHO BbILIE.

OnvH U3 acmeKTOB M300pETeHUs] BKJIIOYAET BEKTOP SKCIIPECCHH, BKIOYANOLIUN HYKJIEHHOBYIO
KUCJIOTY KaK OIPEENIEHO BhILIE.

OnuH U3 acmekToB M300PETeHUs] BKIFOUAET KIIETKY-XO3SMH, BKJIIOYAIOLIAs BEKTOP 3KCIPECCHH
KaK OIpeJIeJIeHO BhILIE.

OnvH W3 acmeKkToB HM300peTeHus BKJIHOYaeT crnocod monydeHus aHTU-LAG-3 aHTHTena,
BKJIFOUAIOLIHI 3KCTPECCHI0 AHTHTENA B KIETKE-XO35IMHE KaK OMpPEIENICHO BBIIIE M BbIIEICHUE
aHTUTENA U3 KJIETKU-XO35HHA.

OnvH M3 acnekToB M300pETeHHs BKJIIOYAET CHOCOO CTHUMYJIMPOBAHHS WMMYHHOW PEaKIHH Y
cyObeKTa, BKJIIOYAIOIIUN BBEACHHE AaHTUTENA WM €ro AaHTUICHCBS3BIBAIOINEH YacTH Kak
ONpeneNeHo  Bbimle, Oucnermduyeckoldl  MOJNEKYJIbl KaK  ONPEAeNeHO  BbIE MU
UMMYHOKOHBIOTATa KaK OINPENEJICHO BbIIE CYOBEKTYy TaKuM O0pa3oM, YTO OCYINECTBIISETCS
CTHMYJIMPOBAHHE UMMYHHOU peakiuy y CyOBeKTa.

B onHOM M3 acmekToB croco0 OTIMYAETCSl TeM, UYTO CYOBEKT MPEACTaBIsIeT COOON CYOBEKT ¢
OIYXOJIBIO, TIPH 3TOM CTHUMYJIUPYETCS IMMYHHBIN OTBET MPOTUB OIMYXOJIH.

B ogHOM U3 acmekToB Croco0 OTIMYAETCS TEM, YTO YTO CyOBEKT MPencTaBisieT CO00M CyOBbeKT ¢
BUPYCOM, IIPU 3TOM CTUMYJIHPYETCSl HMMYHHBII OTBET IPOTHUB BUpYCA.

B ongHOM M3 acnekToB croco0 OTIMYAETCA TE€M, YTO MMMYHHAsl PEeakLUsl MPENCTaBiseT cOOOMH
aHTUreHcrneupuyHyo T-KIeTOYHYI0 peakuui TakuM 00pa3oM, YTO OCYIIECTBISETCS
CTUMYJIMPOBaHNE aHTHreHCnennpuaHoN T-KIeTOUHON peakiuH.

B ogHOM M3 acmekToB Croco0 OTJIIMYAETCSl TEM, YTO YTO OCYLIECTBISIETCS CTUMYJIMPOBAHHE
NPONYLHUPOBAHUS MHTEPJICHKIHA-2 aHTUreHcnermduuHoi T-kaeTKou.

OnuH 13 acnekToB N300PETEHHsI BKJIOYAET CIIOCO0 MHIMONPOBAHUS POCTA OMYXOJIEBBIX KJIETOK Y
cyOBbeKTa, BKIIFOUAIOLINI BBEIEHUE CYOBEKTY aHTUTEIA HITH €T0 AaHTUTeHCBS3BIBAIOIIEH YaCcTH KaKk
OTpENeNIEHO BbIIIE, ONUCTIeHM(UYECKON KaK ONpPENesIeHO BBbIIIE MM HMMYHOKOHBIOTaTa Kak
OTIPEIENIEHO BBIIIE TAKUM 00pa30M, YTO HHTHOUPYETCS POCT OMYXOJIU Y CyOBeKTa.

OnvH U3 acmekToB M300pETeHHsT BKIIFOYAET CIIOCO0 JIEYeHUs] BUPYCHOH MH(EKUNN Y CyOBeKTa,
BKJIFOYAIOIIMI BBENEHHE CYyOBEKTY AaHTHTENa WM €ro aHTUIeHCBS3bIBAIOINEH YacTH Kak
OTpENeNIEHO BbIIE, OMCTIeHU(UUECKON KaK OINpPENeseHO BBbINIE MM NMMYHOKOHBIOTaTa Kak
OTIPENENIEHO BBIIE TAaKUM OOpa30M, UTO OCYLIECTBISETCS JIeYeHHE BUPYCHON HH(peKnnHu y
CyOBeKTa.

B omHOM u3 acnmekToB cmoco0 Takke BKIIOYAET BBEIEHHE, 10 MEHbIIEH Mepe, OIHOro

AOMOJIHUTEJIbHOI'O UMMYHOCTUMYJIUPYIOLECTO aHTUTEIA.
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B onmHOoM w3 acmekToB cmoco® OTIMYAaeTcs TEM, YTO IO MeHbIIEH Mepe, OIHO
UMMYHOCTHMYJIMPYIOLIEE TOMOJTHUTENBHOE aHTUTEIIO TIpeACTaBisieT coboit antu-PD-1 anTureno.
B ogHOM U3 acnekToB cnoco0 OTIMYAETCS TEM, UTO IO MEHbIIEil Mepe, OAHO JOMOJHUTENIbHOE
UMMYHOCTHMYJIMPYIOLIEe aHTUTENO IpeAcTaBisieT codboit antu-PD-L1 antuTeno.

B onHOM n3 acmekToB Croco0 OTIMYAETCS TEM, YTO IO MEHbIIeil Mepe, OJHO JOMOJIHUTENbHOE
UMMYHOCTUMYJIUPYIOLIee aHTUTENO npeacrasisier codoit antu-CTLA-4 antureno.

OmmH W3  acmekToB  W300peTeHHs  BKJIKOYAeT INPUMEHEHHe aHTHUTeNa WM ero
AHTUTCHCBS3BIBAIOIICH YaCTH KaK OMPENEJICHO BbIlIe, ONCrenu(uuecKoil Kak ONMpeaesieHO BhIIIe
WIN UMMYHOKOHBIOTaTa KaK OMNPEAENeHO BBILIC Ui CTUMYJUPOBAHHS MMMYHHOW pPEaKLUH,
HeoOs13aTenbHO aHTUTreHcneunpuyHoi T-KIeTOYHOH peakluy, WIM WHrHOMPOBAaHUS pPOCTa

OIyXOJIEBBIX KJIETOK WJIH JICYCHUSI BUPYCHON MH(EKLUNHU Y CyObeKTa.

OmH W3  acmeKTOB  HM300peTeHHsT  BKJIIOYAeT TNPUMEHEHWe aHTUTeNa WIH  ero
AHTHTE€HCBS3BIBAIOIIEH YaCTH KaK OMPENeNICHO BbIlIe, OUCTe(pUIeCcKOi KaK OMPENesIeHO BhIIIe
WJIM IMMYHOKOHBIOTATa KaK ONMPEEJICHO BBILIE IIPU MPOU3BOACTBE JIEKAPCTBEHHOTO CPEICTBA IS
CTUMYJIIPOBAHUS UMMYHHOH peakIuy, HeoOsi3aTeNIbHO aHTUreHcnenuduaHoi T-KiI1eTodHOM
peaKkuy, Wi UHTHOUPOBAHUS POCTA OIMYXOJIEBBIX KJIETOK WJIH JICUCHUS] BUPYCHOW HH(EKIUU Y

CyOBeKTa.

JUnis Jydiiero MOHUMAHUS HACTOSIILErO ONUCAHMS HUXKe NMPUBOIAUTCS ONpeesieHHe HEKOTOPBIX
TEPMHHOB. JIONOJHUTENBHBIE ONPEAEICHUS IPUBEAEHBI 110 TEKCTY MOAPOOHOTO OMUCAHMSL.
Tepmunsr "25F7," "antureno 25F7", "antureno LAG3.1" u "LAG3.1" o3HauaroT crieruduanoe
k LAG-3 wuenoseka anrureno, omnmcannoe B US2011/0150892 Al. Hykneoruanas
nocienosateibHOCTE (SEQ ID NO: 1), konupyromas BapraOebHbId y4aCTOK TSIKEJIOW LENu
25F7 (LAG3.1) u COOTBETCTBYIOIIYIO aMUHOKHUCIOTHYIO nocienoaTesibHOCTh (SEQ ID NO: 2),
noka3aHa Ha @wur.1A (¢ CDR nocnenosarensHocTsIMU, 0003HaueHHbIMU Kak SEQ ID NO: 4, S u
7, cootBeTcTBeHHO). Hykneorunnas nocnenosarenbHocth (SEQ ID NO: 3), xomupyrommas
BapuabenbHbIil yuacTok yerkod nenu 25F7 (LAG3.1) u cooTBEeTCTBYIOLIAs aMHUHOKHCIIOTHAS
nocienoBateibHOCTE (SEQ ID NO: 4) nokazansl Ha @ur.1B (¢ CDR mocnenosaTenbHOCTSIMH,
obo3naueHHbME Kak SEQ ID NO: 8, 9 u 10, COOTBETCTBEHHO).

Tepmun "LAG-3" o3nausaer reH axrmBauuu juMmponuroB 3. Tepmmn "LAG-3" Brmouaer
BapUaHTHI, N30(OPMBI, TOMOJIOTH, OPTOJIOTH U napajorn. Hanmpumep, anturena, cnenuduyaHbie K
6enxy LAG-3 denoBeka, MOTYT, B HEKOTOPBIX CIy4asx BCTYIATh B MEPEKPECTHYIO PEAKIHIO C
6enxom LAG-3 BUAOB, OTIIMYHBIX OT YeNOBEKa. B APYrux BapuaHTax OCYLIECTBIIECHUS aHTUTEA,

cneunduynbie k 0enky LAG-3 uenoseka, MOryT ObITh NOJHOCTBIO crielnpuIHbIME K Oenky LAG-
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3 denoBeKa U MOTYT He 00J1aiaTh BUAOBOH MIIM MHBIMU TUTIAMH NIEPEKPECTHON PEAaKTUBHOCTH WIIN
MOTYT BCTYNaThb B MepeKpecTHyro peakuuto ¢ LAG-3 HEeKOTOpBIX Ipyrux BHIOB, HO HE BCEX
APyTUX BUAOB (HampuMep, BCTYNATh B NepekpecTHyo peakunto ¢ LAG-3 o0e3bsiHbl, HO He LAG-
3 mbimm). Tepmun "LAG-3 yenoseka" o3Hauaer nocnepoBarenbHocTh LAG-3 yenoBeka, Takyro
KaKk TOJIHAs AaMHUHOKHCJIOTHas mnocienoBatenbHocTh LAG-3 4yenoBeka, uMerOImas HOMEP
NP 002277 B 6aze mannbix Genbank (SEQ ID NO: 29). Tepmun "LAG-3 mbiun" o3HavdaeT
nocnenoBaTesibHOCTb LAG-3 MbIIIH, Takyr Kak MOJIHAsE aMUHOKUCIIOTHAs TTOCJIE€A0BATENIBHOCTD
LAG-3 mbimu, umeromas Homep NP_032505 B 6a3e nannbix Genbank. LAG-3 Takke u3BecTeH
U3 ypOBHs TeXHUKU Kak, Hampumep, CD223. IlocnenoBarenpHocTh LAG-3 uenoBeka MOXeT
omin4arbest oT LAG-3 uenoseka, umeromero Homep NP 002277 B 6a3e nanubix Genbank, 3a cuet
HAJIMYMS, HAMPUMEDP, COXPAHEHHBIX MyTalWH HJIM MyTalUUH B HECOXPAHEHHBIX YyYacTKaxX, NpPHU
sToM LAG-3 obnafaer B 3HaYUTEIIBHOM CTETIEHH TOH ke Ouonorndeckoit pynkuuei, uto u LAG-
3, nmerouuii Homep NP 002277 B 6a3e nanHbix Genbank. Hanpumep, Gnonoruueckast pyHKIuS
LAG-3 yenoBeka 3akiro4aercs B HAJIMYUM SMUTOMNA BO BHEKJIeTOUHOM aoMeHe LAG-3, koTopsiii
crieun(pUIHO CBsI3aHA AHTUTENIOM I10 HACTOSIIEMY OITMCAHUIO Wik Ononorndeckas Gpynkus LAG-
3 yenoseka 3akimovaercs B cBsa3biBaHuU ¢ MHC monexymnamu II knacca.

Tepmun "LAG-3 o0e3psiHpl" mpennasHauen mins onucanuss LAG-3 6enkoB, 3KCIpeccCHpyeMBbIX
obespstnamu  Ctaporo u Hosoro Csera, Bkiroudas, 0Oe3 orpanuuenus, LAG-3 o00e3bsiHbI
uHoMonryc u LAG-3 makaku pesyc. COOTBETCTBYIOIAasi aMUHOKHCIJIOTHAsI IOCJIEI0BATENbHOCTD
LAG-3 o0e3bsHbI peacTanisieT co00l aMUHOKUCIIOTHYIO nocienoBaTenbHocTh LAG-3 Makaku
pe3yc, kotopasi Takxke aernoHupoBaHa B Genbank mox momepom XM 001108923, [Ipyras
COOTBETCTBYIOIAsE AMUHOKHCJIOTHAsE mocienoBatebHOCTh LAG-3 00e3bsiHBl INpeAcTaBIsieT
co0OH aNbTepPHATHBHYIO MOCJIEAOBATEILHOCT MaKaKu pe3yc KioHa pa23-5, kak omucano B US
2011/0150892 Al. AnbpTepHaTUBHAs MOCJIENOBATENILHOCTD Pe3yc 00JaAaeT OMHUM OTJIHYUEM B
aMHHOKHUCJIOTe B mnojoxkennn 419 mno cpaBHeHur0 ¢ JenoHupoBaHHON B Genbank
MIOCJIE10BATEbHOCTHIO.

KoHnkperHast nocnenoratenbHOCT LAG-3 denoBeka B 11e5ioM Oyzer, Mo MeHblei mepe, Ha 90%
UJIEHTHYHA aMUHOKHUCIOTHOW mocnenosareiabHocTd LAG-3 uenoseka Genbank NP 002277 u
CONEP)KUT  AMUHOKHCIOTHBIE  OCTaTKH,  KOTOpPble  TO3BOJSIFOT  HACHTU(PHUIMPOBATH
AMHHOKHCJIOTHYIO MOCJIE€ZOBATEIbHOCTh KaK OTHOCSIIYIOCS K 4YeNOBEKY IpU CpPaBHEHHHU C
AMHMHOKHUCJIOTHBIMU TocnenoBareabHOCTAMU LAG-3 npyrux BuaoB (Hampumep, mbimu). B
onpeneneHHbIX ciaydasx LAG-3 yenoBeka MOkeT ObITh, 1O MEHbIIEH Mepe, Ha 95% wiu naxe, 1o
MeHblie Mepe, Ha 96%, 97%, 98% wmm 99% wuneHTHUEH 1O AaMHHOKHCJIOTHOMN
nocnenosarenvHoctd  LAG-3  Genbank NP _002277. B omnpeneneHHBIX BapHaHTax

OCYyLIECTBIEHUs nocienoBareabHOCTh LAG-3 uenoBeka OyneT AEMOHCTPHPOBATH PA3HUILYy HE
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Oonee wem 10 amuHOKMCcHOT OT mocienmosarenbHocTH LAG-3  Genbank NP 002277. B
OTpeeNIeHHBIX BapuaHTax ocymectsieHns LAG-3 uenoBeka MOXKET IEMOHCTPUPOBATh He Ooee
5 unu naxe He Oojee 4, 3, 2 u 1 oTaMYMil MO aMHHOKHUCJIOTaM OT mocienoBareabHoctu LAG-3
Genbank NP _002277. Jlons HAEHTUYHOCTH MOXKET ObITh ONpeesieHa Kak OIMUCAHO 37eCh.
TepmuH "UMMyHHBIH OTBeT' O3Ha4aeT JEWCTBUE, HAaNpUMep, JUMQPOLUTOB, AHTUIEH-
NPE3CHTUPYIOUMX  KJIETOK, (aroluTapHbIX  KJIETOK, TIPaHyJIOLNUTOB U  PaCTBOPUMBIX
MaKpOMOJIEKYJI, TPOAYLUPYEMBIX BbILIIEYKa3aHHbIMU KJIETKAMH WJIH T€YeHbI0 (BKIHOYAs
AHTUTEJNA, IUTOKUHBI M KOMIUIEMEHT), YTO PUBOIUT K CEJIEKTUBHOMY MOPAXKEHUIO, AECTPYKLIUU
WIM YIOAJIeHUI0 W3 OpraHM3Ma 4YeJOBeKa HWHBA3WBHBIX [ATOTEHOB, KJIETOK WM TKaHeH,
UHQHULUUPOBAHHBIX IMATOT€HAMH, PAKOBBIX KJIETOK HJIH, B Cly4ae ayTOMMMYHHOTO WU
MaTOJOrMUECKOro BOCMANIEH!Us, HOPMAJIbHBIX KJI€TOK UM TKaHel yenoBeka.
"AnTurencnenuduuHblii T-KI€TOYHBIA OTBET" O3HAYAET OTBETHI, Omocpenyemble T-KieTkamu,
KOTOpbl€ BO3HUKAIOT BCJENCTBHUE CTUMYJIMPOBaHUS T-KJIETKH aHTUIE€HOM, MO OTHOIIEHUIO K
kotopomy T-kinerka obmamaer crienuduuHocThio. Heorpannuusaromue npumepsl OTBETOB T-
KJIETKH TIPU AHTUTCHCHEeUM(PUIHOM CTUMYJIMPOBAHWH BKIIOUAIOT mpojudeparmo U
NPONYLHUPOBAHUE LIMTOKMHOB (Hanpumep, npoayuuposanue 1L-2).

B cooTBeTcTBUM C HCIOJB3yEMBbIM 37€Ch 3HAYEHHEM TEpPMUH "aHTUTENO" O3HA4aeT LieJbHbIE
aHTUTEeNa W MX JIIOOOW aHTUIeHCBS3bIBAOIUI (parMeHT (TO eCTh "aHTUT€HCBS3BIBAIOIIYIO
4acTh") WM UX OTAENbHbIE Ienu. llenbHble aHTUTENAa MPEACTABIAIT COOOH TIIMKOMPOTEHHBI,
BKJIIOYAIOLINE, 10 MeHbInel mepe, nse Tspkenble (H) nenu u nee nerkue (L) nenu, cBsizaHHbIE
Mexny coboil nucynbhuaHbMu CBsi3siMH. Kaknas Tspkenash Lenb COCTOMT U3 BapHAOEIbHOTO
y4acTKa TspKeJIoH nenu (0003Ha4aeMoro 3/1eCh Kak Vi) U KOHCTAHTHOTO YYaCcTKa TSDKEJION LTI,
KoHcTanTHBIN y4acTOK TsiKesnon memu cocTtouT u3 Tpex aomeHoB, Cul, Cu2 u Cu3. Kaxnas
JIeTKasi IeTlb COCTOUT M3 BapHa0eIbHOTO Y4acTKa JIerKo 1enu (0003Ha4aeMoro 371ech Kak Vi) U
KOHCTAHTHOI'O y4acTKa JIerko nenu. KOHCTaHTHBIN y4acTOK JIETKOW LIEMH COCTOUT U3 OJHOIO
nomeHa, CL. Vu u VL y4acTku MOTyT OBbITh IOMOJIHUTENBHO IONPA3IEJICHbl HAa Y4aCTKH
TUTIEPBAPHAOEIbHOCTH, Ha3bIBAEMbIE ONPENEIIIOIUMHI KOMITIEeMeHTapHOCTh yuactkamu (CDR),
pa3OpocaHHbBIE MEXy Y4aCTKaMH, KOTOPbIE SIBIISIIOTCS O0Jiee KOHCEPBATUBHBIMHU, HA3bIBAEMBbIMU
kapkacHeiMu y4dacTkamu (FR). Kaxnmeii Vu u Vo coctoutr u3 tpex CDR u uetsipex FR,
PACIIONOKEHHBIX OT aMHHO-KOHIA 0 KapOOKCHJIBHOIO KOHLA B cienyromeM nopsiake: FRI1,
CDRI1, FR2, CDR2, FR3, CDR3, FR4. BapuaOejnbHble y4aCTKHU JISTKOW M TSKEJION Iemnei
COZECPIKAT CBS3BIBAIOIIMN JOMEH, KOTOPBIM B3aUMOAEHCTBYET C aHTUreHOM.  KoHCTaHTHBIE
YUYaCTKH aHTUTEN MOTYT OMOCPEIOBAThH CBSA3bIBAHME UMMYHOTJIOOYINHA C TKAHSIMH XO35HHA UITH
dakTopamy, BKIIFOYAsl PA3UYHBbIE KJIETKH HMMYHHOH cHCTeMbl (Hampumep, 3¢¢exTopHbIe

KJIETKH), ¥ epBbIM komrnoHeHTOoM (Clq) kiaccuyeckol CHCTEMbl KOMITJIEMEHTA.
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TepmuH "aHTHUTreHCBS3bIBAIOINAS YacTh' aHTHTENa (WIM TPOCcTO "4acTh aHTUTENna") B
COOTBETCTBHH C HUCHOJb3YEMBIM 3[1€Ch 3HAUEHHEM O3HAUaeT OAWH WIJIM HECKOJBKO (pparmMeHTOB
aHTUTENA, KOTOPBIE COXPAHSIOT CIOCOOHOCTh CHNEUU(PUUECKH CBA3BIBATBCS C AHTHIE€HOM
(manmpumep, 6enkom LAG-3). bbuto mokasaHo, 4TO aHTHUT€HCBSI3bIBAIOINAs (PYHKLHS aHTHTENA
MOXKET OCYLIECTBIIATHCS (PparMeHTaMH TOJIHOPa3MEPHOTO aHTHTeNa. [IprMepbl CBS3BIBAIOIIIX
(parMeHTOB, OXBaThIBAEMbIX TEPMUHOM "aHTHT€HCBSI3bIBAIOIAS YACTh" aHTUTENA, BKITIOUAIOT (1)
Fab-dparment, moHoBaneHTHbI (pparment, coctosuuii u3 Vi, Vu, Co u Cul nomenos; (ii)
F(ab')2-pparment, OuBaneHTHbIN (parMeHT, BrIOYaromuii nBa Fab-¢gparMeHTa, CBsSI3aHHBIX
IUCYJIbUIHBIM MOCTHKOM B IIapHUPHOM yuacTtke; (iii) Fd-pparment, cocrosmmii u3 Vu u Cul
noMeHoB; (1v) Fv-¢parmenr, cocrosimuii u3 Vu u Cul nomenos; (v) Fv-gparment, cocrosmmii u3
noMeHoB VL U Vu onmHoro ruteda anrurena; (vi) dAb-pparment (Ward ef al., (1989) Nature
341:544-546), xoTOphIi COCTOUT W3 VH JOMeHa, (Vil) BbIIECJNCHHBIA ONMpPEIeSIO UM
koMIieMeHTapHOCTh y4acTok (CDR); u (viil) HaHOTENO, BaprHaOeNbHbIH yYaCTOK TSDKEIION LeTH,
coeprKaLIHii ONUH BapruaOenbHbBII JOMEH 1 ABa KOHCTAHTHBIX JOMeHa. bonee Toro, HecMoTpst Ha
TO, uTO ABa noMmeHa Fv-pparmenta, VL U VH, KOAUPYIOTCS pa3HbIMH T'€HAMH, OHU MOTYT OBITh
COEIMHEHBI C MPUMEHEHHEM PEKOMOWHAHTHBIX CIIOCOOOB C HUCMOJIb30BAHUEM CHHTETUYECKOTO
JIMHKEPa, KOTOPBIH 1a€T BO3MOXKHOCTH MOJYy4aTh UX B BHJE €AUHON OENKOBOW LEMH, B KOTOPOH
VL u Vu y4acTKH CrapuBarOTCs ¢ 0Opa3oBaHUEM MOHOBAJIEHTHBIX MOJIEKYJ (M3BECTHBIX Kak
oxpHouenoveunslit Fv (scFv); ey, nanpumep, Bird et al. (1988) Science 242:423-426; n Huston ef
al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). JlaHHbIE OTHOLIENIOYEYHBIE AHTUTENA TAKKE
OXBATBIBAIOTCS TEPMUHOM "aHTHUIEHCBS3bIBAIOLIAash 4acTh' aHTUTena.  JlaHHBIE (parMeHThI
AHTUTEJ TOJIy4al0T C NMPUMEHEHHEM OOIIETIPUHSTBHIX CIOCOOOB, M3BECTHBIX CIEIMAINCTAM B
JaHHOW OOJNACTH, TMPH 3TOM JaHHbIE (PPArMEHThI TOABEPTaOT CKPUHHUHTY JUI OLIEHKH
NPUMEHHMOCTH TAKUM ke 00pa30M, YTO U MHTAKTHBIC AaHTUTENA.

B cooTBeTcTBHUM C HCTIONB3YEMBIM 3/1€Ch 3HAUEHHEM "BbIIEJIEHHOE AHTUTENO" 03HAYaeT aHTUTEJIO,
SBJISTFOINEECS] TPAKTUYECKH CBOOOAHBIM OT JAPYTHX AHTHTEN, OOJamaromux APYTHMH
AHTUTCHHBIMH CIIEIM(PUIHOCTSIMH (HAIPUMED, BBIIEJIEHHOE aHTHUTEJO, KOTOpOe Crelu(pUIecKH
ces3piBaeT Oenmok LAG-3, sBiseTcss NPaKTUYECKH CBOOOOHBIM OT AHTHUTEN, KOTOPbIE
cnenUUecKn CBS3BIBAIOT AHTHIeHBI, OTIHYHbIe OT OenkoB LAG-3). OnnHako BbIIEICHHOE
aHTUTENO, KOTOpoe crenuduuecku cBs3biBaer Oenok LAG-3 yemoBeka, MoxeT obianath
NEePEKPECTHON PEaKTHBHOCTHIO 10 OTHOLIEHMIO K IPYTMM aHTUTE€HaM, TakuM Kak Oemku LAG-3
APYrux BUIOB. bosee Toro, BbIAEIEHHOE aHTHTEIIO MOKET SIBJSITHCS IIPAKTHIECKH CBOOOIHBIM OT
MHOT'O KJIETOYHOTO MaTepHaja Wi XUMUYECKUX COeTUHEHHUH.

B cooTBeTcTBUH C HCMOIBb3YEMBIM 3€Ch 3HAUEHNUEM TEPMUHBI "MOHOKJIOHAJIbHOE AaHTUTENO" WU

"KOMITO3UILIMSI MOHOKJIOHAJIbHBIX AHTUTEN" O3HAYalOT MpernapaT MOJIEKYJ aHTUTENa, UMEFOLINX
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OIVH U TOT K€ MOJIEKYJISIpHBIN cocTaB. KOMIO3UIMS MOHOKJIOHAIBHOTO aHTHUTENA TPOSIBIISET
€IMHCTBEHHYIO CIEeUU(PUIHOCTh CBSA3bIBAHUA U a(p(UHHOCTH B OTHOIIEHWH KOHKPETHOTO
SIUTOIA.

B cooTBercTBUH € HUCIONB3yEMbIM 371€Chb 3HAYEHHEM TEPMHUH "aHTUTENO 4esNoBeka" BKIIIOYAeT
aHTUTENa, UMelMe BapuadeibHble Y4YacTKH, B KOTOpbIX KapkacHble u CDR  yuactkm
00pa30BaHbl U3 MMMYHOTJIOOYJIMHOBBIX IOCJEIOBATENbHOCTEH 3apO/BIIIEBON JIMHIN YEJIOBEKa.
bonee Toro, ecnu aHTUTENO COAEPKUT KOHCTAHTHBIN Y4aCTOK, TO KOHCTAHTHBIN y4aCTOK TaKKe
MPOMCXOIUT U3 UMMYHOTJIOOYJIMHOBBIX MOCIENOBATEIBHOCTEH 3apOABIIIEBON JTUHUN YEJIOBEKA.
AHTHTENa dYeJOBeKa MO W300PETEeHHUI0 MOTYT BKJIIOYaTh AMHHOKUCJIOTHBIE OCTaTKH, HeE
KOIUPYEeMble HIMMYHOTJIOOYJIMHOBBIMHU TIOCIIEOBATENbHOCTSMH 3aPOABIILIEBON JTMHUU YEJIOBEKa
(HampuMep, MyTaLuH, BBEICHHBIE CITyYalHBIM WJIH CAUT-CIIEIU(PUIECKUM MYTareHe3oM il Vitro,
WU COMaTHYeCKast MyTanus in vivo). (OIHAKO TepMUH "aHTUTEJIO YeJIOBeKa", B COOTBETCTBHH C
UCTIOJIB3YEMBIM 3716Ch 3HAUEHHEM, HEe BKIIFOUAET aHTHTENA, B KOTOPBIX nocyenoBarenbHOCTH CDR,
NOJTIYYE€HHBIE U3 3aPOJIbIIIEBON JIMHUH IPYTUX BUAOB MJIEKOMUTAIOINX, TAKUX KaK MbIIIb, ObUTH
nepecakeHbl B KAPKACHBIE MOCIIEOBATENIbHOCTH YEJIOBEKA.

TepmuH "MOHOKIIOHAJIBHOE AHTUTEJIO UENOBEKA" O3HAYaeT aHTUTENa, MPOSBISFOIINE
€IMHCTBEHHYI0 CHEeIM(UIHOCTh CBS3BIBAHMSA, KOTOpPbIE HMEIOT BapualOeibHbIE YYaCTKH, B
KOTOPbIX KapkacHele y4acTku U ydacTku CDR mosnydeHel W3 HMMYHOITIOOYJIHHOBBIX
NIOCJIEZIOBATENIPHOCTEH 3apOABIIIEBON JIMHUU 4YelioBeka. B OgHOM BapuaHTe OCYINECTBIICHUS
MOHOKJIOHAJIbHBIE AHTHTENAa YeJOBeKa IOJNy4alOT C TNPUMEHEHHEM T'HOPHIOMBI, KOTOpas
BKJIIOYaeT B-kiieTKy, MosnyueHHyI W3 TPAHCIE€HHOIO HE SIBJISIOINEroCs 4eJIOBEKOM JKMBOTHOTO,
HampuMep TPAHCT€HHON MBIIIM, UMEIOLEeH NeHOM, BKJIIOYAKOLIMN TPAHCTeH TSKEJIOW Lenu U
TPAHCTEH JIETKOU LIENHU YEJIOBEKa, CIUThIE C UMMOPTAIM30BAHHOMN KJIETKOM.

TepmuH "peKOMOMHAHTHOE AHTUTENIO YEJOBEKAa', B COOTBETCTBHU C HCIIOJNB3yEMbIM 3]1€Ch
3HAYEHHUEM, BKJIFOUAET BCE AHTHUTEJA YEJIOBEKA, KOTOPBIE MOJIYHYaArOT, SKCIPECCUPYIOT, CO3AAI0T
WIA BBIIEJSIOT PEKOMOMHAHTHBIMHU CIIOCOOaMU, Takve Kak (a) aHTUTENa, BbIIEJCHHbBIE W3
JKHBOTHOTO (HAmpuMep, MBIIIHN), KOTOPOE SIBIISIETCS] TPAHCTEHHBIM HJIM TPAHCXPOMOCOMHBIM B
OTHOILIEHUH T€HOB MMMYHOTJIOOYJIMHOB YeJIOBEKA, MJIM M3 THOPHIOMBI, MOJYYEHHON Ha OCHOBE
sToro (onucaHo Huke), (b) aHTUTENa, BBIEICHHBIE U3 KJIETKH-X0351HA, TPAHC(OPMHUPOBAHHOM
IS KCTIPECCUH aHTHUTENA YeJIOBEeKa, HAPUMEp U3 TPAHC(HEKTOMBI, (C) aHTUTENA, BBIACIECHHBIE U3
PeKOMOWHAHTHOW KOMOWHATOPHOU OMOTMOTEKH aHTUTEN YeJIOBeKa, U (d) aHTHTeNa, OJyYeHHBIE,
SKCIPECCUPOBAHHBIE, CO3JJAHHbIE WM BBIAENIEHHbIE JEOOBIMH APYTUMH CHOCOOaMH, KOTOpbIE
BKJIFOYAIOT CIUIAHCHHT T€HHBIX MOCIIEeN0BATEIbHOCTEH NMMYHOINIOOYJINHA YeJIOBeKa C JPYTUMHU
nocnenosarenpHocTsMu JIHK.  JlanHble peKOMOMHAHTHBIE AHTHTENA YEJOBEKAa BKIIFOYAIOT

BapuabenbHbIE YYaCTKH, B KOTOpbIX KapkacHble u CDR  yuacTku mojydeHel U3
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NIOCJIEZIOBATENIbHOCTEH  3apOJBILIEBON JMHUM HMMMYHOTJIOOYJIMHA 4YeJIOBeKa. Opnako B
OTIpEeNIEHHBIX BAPUAHTAX OCYILIECTBICHUS JaHHbIE PEKOMOWHAHTHBIE AHTUTEJNA YEIOBEKa MOTYT
OBITb TOABEPTHYTHI i1 Vifro MyTareHe3y (WM, KOTrAa NPUMEHSIOT JKUBOTHOE, TPAHCTEHHOE B
OTHOLIEHHH IOCIIEI0BATEIbHOCTEN Ig UuenoBeka, in vivo COMaTHUECKOMY MYTareHesy), U, TaKUM
00pa3oM, aMUHOKHCJIOTHBIE TTOCIEOBATENbHOCTH VH M VL Y4aCTKOB PEKOMOMHAHTHBIX aHTUTEI
NPENCTaBISIIOT ~ COOOH  MOCHEeNOBAaTeNbHOCTH,  KOTOpble, XOTS W TOJY4YeHbl U3
NOCJIEeA0BATENbHOCTEN VH U VL 3apOAbIIEBON JIMHUU Y€JIOBEKAa WU SIBJISIFOTCS POACTBEHHBIMU
UM, MOTYT He CYLIECTBOBATh B IIPUPOJIE B perepTyape 3apOAbILIEBON JMHUU aHTUTEI YeJIOBeKa if
Vivo.

Tepmun "usotun" o3Havaer kiacc anturen (Hanpumep, IgM wnm IgGl), xoropwlil kogupyercs
reHaM{ KOHCTaHTHOT'O y4acTKa TSKEeNIOH e .

BripaxkeHust "aHTHTENO, paclo3HAIOIIee aHTUIeH" U "aHTUTENO, creun(pruIeckoe K aHTHIeHY"
NPUMEHSFOTCST 3[1€Ch B3aMMO3aMEHSIEMO C BBIPAKEHHEM "aHTUTENO, KOTOpOe CreLu(pUIecKn
CBSI3bIBAETCS C AHTUTEHOM".

TepmuH "mpOM3BONHBIE AHTUTEN 4YeNoBeKa" O3HauaeT JOOYH MoaudHuIUpPOBaHHYI (GopMmy
aHTHUTeJa YeJIOBeKa, HallpUMep KOHBIOTAT aHTUTENAa U PYTrOro areHTa Wil aHTUTeNa.

TepMuH "ryMaHH3UpOBAHHOE AHTUTENO" MPEAHA3HAYEH JJisi 0003HAUSHHS] AHTUTEN, B KOTOPBIX B
CDR nocnenoBaTeNnbHOCTH, MOJY4YE€HHbIE U3  3apOABILIEBON JMHUM  JApPYroro BHAA
MJIEKOTIMTAIOLINX, TAaKOro KakK Mbllllb, OBUIM  TPAHCIUIAHTUPOBAHBI B  KapKacHbIE
NIOCJIEZIOBATEIbHOCTH YeNIOBeKa. B KapKacHBIX MOCJIENOBATENBbHOCTAX 4YEJIOBEKA MOTYT OBITh
NPOU3BEACHBI IOTIOJIHUTENIbHbIE MOTU(UKAINN KAPKACHOTO YHaCTKA.

Tepmun "xumepHoe aHTHTENO" mpenHa3HaueH Ui OOO3HAYEHHs] AHTUTEN, B KOTOPBIX
NOCJIEIOBATEIbBHOCTH ~ BapuabeIbHOrO  y4acTKa  IMOJYy4YeHbl OT  OJHOTO  BHAA, a
MOCJIeI0BATEIbHOCTH KOHCTAHTHOTO Y4acTKa IMOJIY4YeHbI OT IPYroro BUAa, TakKUe Kak aHTUTENO, Y
KOTOPOTO MOCJIEIOBATEIPHOCTH BapHUadeNbHOrO yYaCcTKa IOJYYEHbl M3 AHTUTENIA MBIIIH, a
MOCJIEI0BATEIbHOCTH KOHCTAHTHOTO YYACTKa MOJyUeHbl OT aHTUTENIa YeJIOBEeKa.

B cooTBeTcTBUM C HCMONB3YEMBIM 3/1€Ch 3HAYEHHEM, aHTHUTENO, KOTOopoe "crenudpudecku
cesi3biBaeT LAG-3 uenoBeka" 03HavaeT aHTUTENO, KOTOpoe cBsa3biBaeT Oenok LAG-3 yenoseka (u,
BO3MOXKHO, 0etok LAG-3 0IHOro MM HECKOJBKUX HE SIBJITFOLIMXCS] YEJIOBEKOM BHUIOB), HO TIO
CYIIECTBY He CBsi3bIBaeTCs ¢ He sBisromumucs LAG-3 Oenkamu. [IpeanouTuTenbHO, aHTHTENO
cBsizbiBaeTcsi ¢ Oenkom LAG-3 uenoeka ¢ "Boicokol aduHHOCTBIO", OOjiee KOHKPETHO CO
snauenreM Kp 1 x 107 M unu menee, Gonee npennourutensio 1 x 10®* M unu menee, Gonee
npeanoytuTenbHoS X 10 M unu Menee, Gosee npeanoututensol x 10 M unu MeHee.
Tepmun "mo cymecTBy He CBsi3biBaeTCs' C O€JIKOM WM KJIETKaMH, B COOTBETCTBHU C

UCIOJIB3YEMbIM 3€Ch 3HAUCHUEM, O3HAYACT "He CBS3bIBAETCS WJIM HE CBSI3bIBAETCS C BBICOKOM
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apPUHHOCTBIO C OETKOM WM KJIETKaMH", TO €CThb CBsI3bIBaeTCs ¢ OenkoMm win kierkamu ¢ Kp
1x10° M unu Bbime, 6onee npeanoututeabHo 1 x 10 M unu Bbile, 6osiee IPEANOYTHTENBHO
1x10* M unu Bbume, Gomee mpenmoutuTenbHo 1x 10° M unu BbIme M eme Gonee
MPEANIOUYTUTENBHO 1X 10”2 M wju BbiLIe.

Tepmun "Kaccor" nmm "K,", B COOTBETCTBUH € UCIOJIb3YEMBIM 3/1€Ch 3HaYSHHEM, MpeIHA3HAYEeH
ansi 00O3HAUeHHsT CKOPOCTH acCOLMAIMU KOHKPETHOTO B3aMMOJEWCTBUS AHTHTENIO-aHTUTEH,

torna kak TepMuH "Kgue" mmum "Ky", B COOTBETCTBUM C HCIOJB3YEMBIM 311€Chb 3HAUEHUEM,
npeaHa3HaYeH [Jisi OOO3HAYEHUs] CKOPOCTH JTUCCOLMALMM KOHKPETHOTO B3aMMOAEHCTBUSI

AHTUTEJIO-AaHTUTEH. Tepmun "Kp", B COOTBETCTBUM C HCIIOJNB3YEMBbIM 371€Ch 3HAUYEHUEM,

>
npefHa3HaYeH Uit 0003HAYEHHUS KOHCTAHThl AMCCOLMALIUH, KOTOPYIO BBIYUCISAIOT HCXOAS W3
orHomenuss Kqg k Ka (to ectp K¢/Ka) U BhIpakaroT B BUAE MOJSIPHOH KOHUeHTpauuu (M).
3nauennss Kp ans aHtuTen MoryTt ObITh OINpeneNeHbl ¢ NMPUMEHEHHEM CIIOCOOOB, XOPOLIO
U3BECTHBIX M3 YPOBHA TeXHUKU. llpenmoururenpHbiil criocod ompenenenust Kp aHturtena
npeacTaBisieT COOOH MOBEPXHOCTHBIH TIA3MEHHBIN PE3OHAHC, MPENNOYTHTENBHO C TIPUMEHEHUEM
OMOCEHCOPHOI CHCTEMBI, TAKOH Kak cucteMa Biacore®.

Tepmun "Boicokast appuHHOCTE" B OTHOIIEHNH aHTUTeNa IgG 03Hauaer anTUTENO, OONManaroIIee
Kp B oTHOImeHu: antureHa-mumenu 1 x 107 M unu meHee, 6onee npeanodturensho 5 x 10° M
WM MeHee, eme 6osee npennoutuTensbho 1x10® M unu menee, ere 6oiee MpeaNOYTHTENBHO 5
x 10° M unu meHee u eme Gosee npennourutensho 1 x 10° M unu menee.  OnHako "BbICOKast
apPUHHOCTB" CBA3BIBAHUS MOXKET OTJIMYATBCS Ul aHTUTEN APYrHX u3oTurnos. Hampumep,
"BbIcOKas aUHHOCTL" CBA3bIBaHUs M30THNA IgM o3HauaeT antutesio ¢ Kp 10° M unu menee,
6onee npeanourutensho 107 M unu menee, 6onee npeanouturensbho 10 M unu menee.
Tepmun "nmeamunupoBaHue" O3HaYaeT MPOLECC XMMHYECKOIO pacrajna, KOTOPBIM CIOHTAHHO
BO3HHKaeT B Oenkax (Hampumep, AaHTUTENAX). JeamuaupoBaHue yaanser aMUIHYIO
(PYHKLMOHAJIBHYIO TPYIIY W3 aMHHOKHCJIOTHOTO OCTaTKa, TAKOrO KaK aclapardH W TIIyTaMUH,
TaKuM 00pa3oM MOBpEKIasl ero aMmuacoaep:x amue OOKoBbIe 1enu. B yacTHOCTH, OOKOBasi Liemb
acrmaparuHa aTakyeT OJM3JIeKalyr0 MEeNnTHIHYK TIpymmy, o0pasys CHMMETPHYHOE
CYKLUMHMMMJIHOE Tpou3BoAHoe. CuMMeTpus MPOU3BOAHOIO MPUBOAUT K IOJIYYEHHUIO JABYX
NPOAYKTOB MMIPOJIN3a, acrapTaTa WM u3oacnaprarta. AHAJOTMYHas peakiys MOXXET BO3HUKATh
B OOKOBBIX LEMSIX acmapTara, MPUBOAS K YaCTUYHOMY Nepexoay B M3oacmaprar. B ciyuae
IIyTaMUHA CKOPOCTb A€aMHIUPOBAHUs B 1I€JIOM COCTaBJISIET B IECATh pa3 MEHee, YEM B Ciydae
acraparmHa, OJHAKO MEXaHH3M IO CYILIECTBY SIBJISIETCS] aHAJIOTWYHBIM M TPEOYIOLIUM TOJBKO
MOJIEKYJI BOZIBL.

Tepmun "cyOpext" BKIIFOUaeT JI000E JKUBOTHOE, ABIISIOLIEECS WU HE SIBJISIOINEECS YEJIOBEKOM.

Tepmun "He sBIAIOLIEECS YEIOBEKOM >KMBOTHOE" BKJIHOYAET BCEX IMO3BOHOYHBIX, HANPUMED,
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MJIEKOMTUTAOIINX U HEMJIEKOMUTAIOIIMNX, TAKUX KaK HE SIBJIAIOLINECS YEJIOBEKOM NPUMAThI, OBLIBL,
co0aky, KOIIKH, KOPOBBI, JIOIIAMH, Kypbl, 3€MHOBOJAHBIE U TPECMBIKAOIUECS, XOTS
MJIEKOMUTAOIINE SIBJIAIOTCA MNPEANOYTUTENIbHBIMY, HAlPUMEpP HE SIBJSAIOLIMECS YEJIOBEKOM
MPUMATBI, OBIbI, COOAKH, KOIIKH, KOPOBBI U JIOIAH.

PaznuuHble acriekThl H300peTeH s ONUCaHbl Ooee MoaAPOOHO B HUKECIENYIOIUX TOApa3aenax.

Autu-LAG-3 anTuTeNa C IOBBINEHHOU CTAa0WIBHOCTBIO K MHOJE3HBbIMU (DYHKIIMOHAJILHBIMU

CBONCTBAMHU

AntHTena mo m3oOpereHHI0 creuuduyuecku cBsasbiBaroTes ¢ LAG-3 yenoBeka m 0o0namaroT
ONTUMH3HPOBAHHON CTa0MJIBHOCTBEO IO CPAaBHEHHIO C ONHCAHHBIMU paHee aHTH-LAG-3
aHTUTEJIAMH, B YaCTHOCTH TO cpaBHEeHUIO ¢ aHTHTeNnoM 25F7 (LAG3.1). JlaHHas onTuMu3anus
BKJIFOYAET TOHWKEHHOE JeaMHUANpPOBaHWE  (HANpPUMEp, TMOBBIMIEHHYID  XUMHYECKYIO
CTa0MJIPHOCTB) W TOBBIIEHHBIH TEPMUYECKHH pedoNauHr (HAMPUMEp, MOBBIIICHHYIO
(U3UYECKYI0 CTAaOMIIBHOCTH), PU COXPAHEHHH B TO K€ BpeMsi BBICOKOW appUHHOCTH CBSI3bIBAHHSI
LAG-3 uyenosexa.

CriocoObl  mneHTH(UKAIMK CAHTOB [E€aMHIUPOBAHUS H3BECTHbI M3 YPOBHS TEXHUKH (CM.,
HarpuMmep Xpomatorpaduo Ha OCHOBE HOHHOTO oOMeHa, oOpatHO# ¢asbl u ruppodobHOro
B3aMMOJICHCTBUS U MENTHIHOE KapTUPOBaHUe nporeonutudeckoro pacmervieaus (BOXX-MC)).
INonxonsmue aHanu3bl JUII W3MEPEHUs (PU3NUECKON CTAOMIBHOCTH BKIIIOYAIOT, HANpPHUMED,
aHalu3 TOYeK IUIAaBJeHUs WHiu pedonauHra CTPYKTYphl AHTHTENA IIOCHE JeHATypaLuu
(HanpuMmep, noneBast OOpPaTUMOCTD, KaK OMUCAHO, HanpuMmep, B [Ipumepe 3, Pasnen 3).
CasaspiBanne ¢ LAG-3 uenoBeka MOXeT OBITh MPOAHAJIM3UPOBAHO C MPUMEHEHHEM OJIHOTO MJIH
HECKOJIBKUX CIOCOOOB, XOPOIIO M3BECTHBIX M3 YPOBHS TEXHHKH. Hampumep, aHTUTENIO MOKET
OBITh TIPOTECTUPOBAHO C MPHMEHEHHUEM AaHaJIM3a Ha OCHOBE MPOTOYHOH LUTOMETPUH, TPHU
KOTOPOM aHTUTEJIO pearrupyer ¢ KJIEeTOYHOU JuHuel, kotopas skcnpeccupyer LAG-3 uenosexka,
takoit kak CHO kiietku, koTopsle Obutu Tpanchuimpoans! A skcnpeccuu LAG-3 (manpumep,
LAG-3 gyenoseka miu LAG-3 o06e3bstHbI (Hanpumep, pe3yc win quaoMonryc) uian LAG-3 mpim)
Ha UX KJIETOYHOM NOBEPXHOCTH. Jpyrue noaxoasiine KIeTKH A IPUMEHEHUs B paMKax aHajau3a
Ha OCHOBE NPOTOYHOM UUTOMETpHU  BKmOuUaroT  aHTH-CD3-ctumymupyembie  CD4"
aKTUBUPOBaHHbIE T-KIETKH, KOTOpPbIE dKcHpeccupyroT HaTuBHbIN LAG-3. JIonOIHUTENbHO WU
aNbTEPHATUBHO, CBSI3bIBAHWE AaHTUTEJNA, BKJOUAas KUHETHYECKHUE TII0Ka3aTesld CBsI3bIBaHMS
(marpumep, 3HadeHne Kp), MOryT ObITh NPOTECTHPOBAHBI C IMOMOLIBIO aHamu30B BIAcore.
Jpyrue mnoaxonsiue aHajau3bl CBA3bIBAHUS BKMOYaoT aHanu3el ELISA, nHanpumep c

NpUMeHEeHneM pekoMOnHaHTHoro oenka LAG-3.
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AHTHTENa 1O M300PETEHHIO MPEANOYTUTENBHO CBsi3biBatOTCsA ¢ OenkomM LAG-3 dyenoseka co
snauenneM Kp 1 x 107 M unu menee, 6onee npennodrurensho 1 x 10° M unu menee, 5 x 10° M
unu Meree unn 1 x 10° M unu menee.

Kak npaBuio, antureno cessbiBaercs ¢ LAG-3 B 1uMpOUIHBIX TKAHIX, TAKUX KaK MUHJAJINHA,
CeJIe3eHKa WM TUMYC, YTO MOXET OBbITh I€TEKTUPOBAHO € TIOMOIIBI0 HMMYHOTUCTOX UMUYECKOTO
aHaiau3a. B OJHOM BapWaHTE OCYINECTBICHUS AHTUTENIO OKpPAILIMBAET TUIOPU3HYIO TKaHb
(Harmpumep, HaKaIIMBaeTcs B runoduse), 4YTO  BBUIBJISIETCS € MOMOIIBIO
UMMYHOTHCTOXUMHUYECKOTO aHaiu3a. B apyroM BapuaHTe OCYINECTBIEHHS AaHTUTENO He
OKpaIluBaeT TUMO(GH3HYI TKaHb (TO €CTh HE HAKAIUIMBAETCS B TMIIO(U3E), YTO BBISIBJISETCS C
MOMOIIIBIO UMMYHOTHCTOXUMHUYECKOTO aHAJIM3A.

JlonoHUTENbHbIE (YHKIIMOHAJIBHBIE CBOHCTBA BKIIIOYAIOT MEPEKPECTHYIO peakTUBHOCTH ¢ LAG-
3 mpyrux BumoB. Hampumep, aHTuTeno moxert cBsi3piBatbesi ¢ LAG-3 00e3bsiHbI (Hampumep,
00e3bsHbI [IMHOMOJTYC, MAaKakKu Pe3yC), HO NPaKTHUECKH He cBsi3biBaeTcsi ¢ LAG-3 MbImu.
[IpennoyruTenbHO, aHTUTENO MO HM300peTeHuto cBs3biBaeTcst ¢ LAG-3 denoBeka C BBICOKOH
apPUHHOCTHIO.

Jpyrue (QyHKUMOHAJBbHbIE CBOHCTBA BKJIIOYAIOT CHOCOOHOCTh AHTHTENA CTUMYJIHPOBATH
UMMYHHBIH OTBET, TaKOH Kak aHTUreHcrnenuuyHbii T-KIeTouHBI OTBET. DTO MOXET OBITH
OTNpENEeNIEHO, HANpUMeEp, C TIOMOLIBI0 aHaNMW3a CIIOCOOHOCTH AaHTUTENa CTHMYJHPOBATh
nponyuupoBanue unrtepiaelikuHa-2 (IL-2) npu anturencneunguynom T-kinerounom oreere. B
HEKOTOPBIX BApUAHTAX OCYINECTBJEHUs aHTUTEeNO cBs3biBaeTcss ¢ LAG-3 uenoBeka
CTUMYJIUPYET aHTHIeHCIIeM(UIHBIN T-KIeTOYHbIH OTBET. B Apyrux BapuaHTax OCYyLIECTBICHHS
anTuTeno cessbiBaercss ¢ LAG-3 dyenoBeka, HO He CTUMyJIMpyeT aHTUreHcrneuuduunbii T-
KJIETOUHBI OTBeT. Jlpyrue cpencrBa AJisi OLEHKH CIMOCOOHOCTH aHTHTENA CTHMYJIMPOBATH
UMMYHHBIH OTBET BKJIFOYAIOT TECTHPOBAHHE €ro CIIOCOOHOCTH HHIHOMPOBATH POCT OMYXOJIH,
TaKOHW Kak in vivo MOZAENb ONMyXOJU C KCEeHOTpPaHCIIaHTaToM (cM., Hampumep, [Ipumep 6) wnu
CIIOCOOHOCTH CTUMYJIMPOBATh ayTOMMMYHHBIH OTBET, TAKOH KaK CIIOCOOHOCTb MPOMOTHPOBATH
pa3BUTHE AayTOMMMYHHOTO 3a00NieBaHHMS B ayTOMMMYHHOH MOZEINH, HAmpuMep CHocOOHOCThb
MPOMOTHPOBATh pa3ButThe nuadera B moaenu ¢ NOD Mbrmamu.

[IpennoyruTenbHbIE aHTHTENAa MO HM300PETEHHIO MPENCTABISIOT COOO0H MOHOKJIOHAJIbHBIC
aHTUTeNna 4ejioBeka.  JIOMONHUTENbHO WM albT€PHATUBHO, aHTUTENA MOTYT MpPEACTaBISThH

co0oH, HarpUMep, XUMEPHbIE WA TYMaHU3HPOBAHHBIE MOHOKJIOHAJIbHBIE aHTHTEIIA.

Mounoxgosansuoe anrureno LAG3.5

IIpeanouTuTenbHOE AHTUTENO 110 U300PETEHUIO MPEACTABIIAET COO0H MOHOKIOHAIBHOE AHTUTEIIO

yenoBeka, LAG3.5, CTpyKTypHO M XHUMHYECKU XapaKTepU3yeMOe€ KaK OINHCAHO HHXKE B
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HIDKenpuBeneHHbIX [Ipumepax. AMuHOkHCIOTHas nocnenosarenpbHocTh Va LAG3.5 nokasaHa B
SEQ ID NO:12 (®ur.2A). AMuHOKHCIOTHas nocienosarenbHocTh VL LAG3.5 nokasana B SEQ
ID NO:14 (®wur.2B).

Vu u VL nocnenosarenbrocTu (miu CDR nocnenosatenbHocTH) npyrux aHTu-LAG— aHTUTEN,
KoTopble CBsi3biBalOT LAG-3 wyenoBeka, Moryt ObITh "cMemanbl U cmapeHbl” ¢ Vi u VL
nocnenosarenbHocTsiMa - (mmn CDR - mocnenoBarenbHocTsiMu) — antutena  LAG3.S.
IIpennodrureabHO, MPU CMELTUBAHUY U criapuBaHuu Vu v Vi uenei (i CDR B qaHHBIX LETsIX)
VH NOCNeA0BaTeIbHOCTD U3 KOHKPETHOrO VH /VL-CiapuBaHUs 3aMeIIAeTCs CTPYKTYPHO CXOIHON
VH NOC/IeA0BaTEIbHOCTBIO. AHAJOTHYHBIM 00pa3oM, VL MOCHeI0BaTeIbHOCTh U3 KOHKPETHOTO
Vu/VL-ciapuBaHus 3aMelaeTcsi CTPYKTYPHO CXOMHOH V1 MOCIeN0BaTEIbHOCTHIO.
COOTBETCTBEHHO, B OJHOM BapHaHTE OCYIICCTBJICHUS AaHTUTENAa MO HM300PETeHHI0 WIH HX
AHTUTCHCBS3BIBAIOIIHNE YACTH BKIIFOYAIOT:

(a) BapmalenpHBIA  y4aCTOK  TSDKEJNOH  Iemy,  BKJIIOYAIOUIMH  aMHUHOKHCJIOTHYIO
nocnenosarenbHocTh SEQ ID NO: 12 (to ectb Vu LAG3.5); u

(b) BaprabenbHBIN Y4aCTOK JIETKOH LEIH, BKIFOYAOINH aMUHOKHUCIOTHYIO TIOCIIEOBATENbHOCTD
SEQ ID NO: 14 (to ectb VL LAG3.5) wnu VL apyroro antu-LAG3 antuTtena (To €CTh OTJIIMYHOTO
or LAG3.5);

IPU 3TOM aHTHUTENO crieuduaHO cBsa3biBaeT LAG-3 yenosexa.

B npyrom BapmaHTe OCYIIECTBJICHUS aHTUTENA MO M300PETEHNUIO WIIM UX aHTUI€HCBS3BIBAIOIINE
YaCTH BKJIIOYAIOT:

(a) CDR1, CDR2 u CDR3 yuactku BapuabenbHOr0 y4acTKa TSDKEJOW LEeNH, BKIIOYArOLIEero
aMUHOKUCIIOTHYIO mocnenosatesbHOCTh SEQ ID NO: 12 (to ecte CDR mocnenoBatensHOCTH
LAG3.5, SEQ ID NO:15, 16 u 17, COOTBETCTBEHHO); U

(b) CDRI1, CDR2 u CDR3 yuyactku BapuabesbHOrO y4acTKa JIETKOW LENH, BKIIFOYAIOIIEro
amMuHOKHCJIOTHBIE mocienoBarenbHocT SEQ ID NO: 14 (to ecth CDR mocnenoBaTeibHOCTH
LAG3.5, SEQ ID NO:18, 19 u 20, coorBercTBeHHO0) ruin CDR apyroro antu-LAG3 anrurena (to
ectb oTanyHOro ot LAG3.5);

NPU 3TOM aHTHUTENO crieuduaHO cBs3biBaeT LAG-3 yenoseka.

B npyrom BapmaHTe OCYIIECTBICHHS aHTUTENO WM €r0 aHTUT€HCBA3bIBAIOIIAS YaCTh BKJIFOYAET
Bapuabenprbiii CDR2 yuactok Tsoxenoit neru LAG3.5, oobennnennsiii ¢ CDR npyrux antuTen,
kotopble cBs3bIBalOT LAG-3 uenoseka, Hanpumep CDR1 w/mmu CDR3 u3 BapnabenbHOro yuacrka
msoxenol nenu w/unu CDRI1, CDR2 w/mnmu CDR3 u3 BapnabeiapbHOro y4acTka JIETKOW Lemu
apyroro antu-LAG-3 anturena.

Kpome Toro, u3 ypoBHsl TeXxHUKH Xxopoio u3BecTHo, yto CDR3 nomen HeszaBucumo ot CDRI1

w/mmn CDR2 nomeHa(HOB) CaMOCTOATEIBHO MOXKET ONpPeAessTh CIelM(PUUHOCTh CBSI3bIBAHUS
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aHTWTENAa B OTHOLIEHWH €ro aHTHUIeHa M 4YTO MHOXECTBO AaHTHUTEN C ONHOH U TOH Ke
cneur(pUIHOCTBIO CBSA3BIBAHHS MOTYT OBITH IPOTHO3UPYEMO IONTyueHbl Ha ocHOBe o0mmel CDR3
nocnenosarenvbHoctu. Cam., nanpumep, Klimka et al., British J. of Cancer 83(2):252-260 (2000);,
Beiboer et al., J. Mol. Biol. 296:833-849 (2000); Rader et al., Proc. Natl. Acad. Sci. U.S.A.
95:8910-8915 (1998); Barbas 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., BlAjournal 8:Scientific Review 8 (2001); Igarashi ef al., J. Biochem (Tokyo)
117:452-7 (1995); Bourgeois et al., J. Virol 72:807-10 (1998); Levi et al., Proc. Natl. Acad. Sci.
U.S.A. 90:4374-8 (1993); Polymenis and Stoller, J. Immunol. 152:5218-5329 (1994) u Xu and
Davis, Immunity 13:37-45 (2000). Cwm. Ttaxxke marentol CIIIA 6951646, 6914128; 6090382;
6818216; 6156313; 6827925; 5833943; 5762905 u 5760185. Kaxnas u3z sTux nyOnukauui
MOJTHOCTBIO MPUBENEHA 311€Ch JUIsI CCHUIKHL.

COOTBETCTBEHHO, B APYrOM BapHaHTE OCYINECTBJICHUS aHTUTENA MO W300PETEHHIO BKIIOYAIOT
CDR2 BapmabenbHoro yuactka Tsokenmon uenu LAG3.5 u, mo wmenbmeit mepe, CDR3
BapuabenpHOro yuacTka Tspkenor n/nimm gerkod uenu LAG3.5 (SEQ ID NO: 17 w/unm 20) wnn
CDR3 BapuabenpHOTO yuacTKa TsDKEJION W/ uiu jierkoit nernu npyroro LAG-3 anTuTena, npu 3Tom
AHTHUTENIO CMOCOOHO crenuduaHo CBsi3biBaTbCs ¢ LAG-3 uenoBeka.  [lanHble aHTHTENA
NPEANOYTUTENIbHO (a) KOHKYPUPYIOT 3a CBs3biBaHue, (b) COXpPaHSIOT (PYHKUHOHAIBHbIE
XapaKTepUCTUKH, (C) CBS3BIBAIOTCS € ofgHuUM osnuronoM, w/win (d) oOnamator TOH ke
apurHOCTHIO cBs13bIBaHus, uTO U LAG3.5. B npyrom BapuaHTe OCyIIeCTBIEHUS aHTUTENIA TAK)KE
moryT BKimodate CDR2 Bapuabenbhoro yuactka serkoii nenu LAG3.5 (SEQ ID NO: 17 w/unn
20) umu CDR2 BapuabenpHOro y4actka jerkod nemu apyroro LAG-3 antutena, mpu 3Tom
AHTUTENO CHOCOOHO crenuduyHo cBs3bBaThcss ¢ LAG-3 uenoBeka. B npyrom BapuaHTe
OCYLIECTBJICHHUsI aHTHTENAa MO u300peTeHuro Takxke MmoryT Bkitodate CDRI1 BapuabenpHOrO
yuactka Tspkenod w/mimm gerkoit nermm LAG3.5 (SEQ ID NO: 17 w/wm 20) wim CDRI1
BapuabeNbHOrO ydYacTKa TsDKENoWuan jerkod nenu napyroro LAG-3 aHtuTena, mpu 3Tom

aHTUTEJNO CIIOCOOHO crienndryHO cBsi3biBaThbCsA ¢ LAG-3 uenosexa.

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

B npyrom BapuaHTe OCYIIECTBIEHHS AHTUTEIA IO H300PETEHHIO BKIIIOYAIOT MTOCIIEI0OBATEbHOCTH
BapualenpbHOro y4actka Tspkenod w/wim  yerkoit wemu  CDRI, CDR2 u CDR3
MOCJIEIOBATEIbHOCTEH, KOTOPBIE OTJIUYAIOTCA OT NaHHbBIX nocnenoBarenbHocTeit LAG3.5 ogHoi
W HECKOJIbKUMH KOHCEPBATUBHBIMU MogupUKarmsaMu. OIHAKO B IPEANOYTUTENILHOM BapHUAHTE
ocyiiecTsiaeHust octatku 54 u 56 CDR2 Vy coxpasstoTcs B BUAE aprMHMHA U CEpPHUHA,

COOTBETCTBEHHO (TO €CThb He mnoaBeprarorcs Mytauuu).  OYeBHOHO, YTO MOIYT OBITH
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OCYILIECTBIIEHbl TAaKHE€ KOHCEPBATHBHBbIE MOAM(PHUKAINK MOCIENOBATENBHOCTEH, KOTOpBIE He
NPUBOJIAT K MOTEPE CIIOCOOHOCTH CBs3bIBaTh aHTUreH. CM., Hanpumep, Brummell ef al. (1993)
Biochem 32:1180-8; de Wildt et 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 ef al. (1998) Int. Immunol. 10:341-6 and Beers ef al.
(2000) Clin. Can. Res. 6:2835-43. COOTBETCTBEHHO, B OJTHOM BapHAHTE OCYLIECTBJICHHUS] aHTHTEJIO
BKJIFOYaeT BapuabeNbHbIH ydacTok Tsokenoi mermu, Bkimodaromuii CDR1, CDR2 u CDR3
MOCJIEIOBATEIbHOCTH W/WTH BapHraOebHbIN y4acTOK Jierkoi uenu, Bkmodaronuii CDR1, CDR2
1 CDR3 nocnenoBaTebHOCTH, TIPU 3TOM:

(a) CDR1 mocnenoBaTelbHOCTb BApUAOENIBbHOTO yuacTKa Tsokesioi nenu skmoudaer SEQ ID NO:
15 w/unu ee KOHCepBAaTUBHBIE MOAU(DHUKAIINH, 32 UCKITIOUEHUEM MOJIOKEHHH 54 u 56, u/wunu
(b) CDR3 nocnenoBaTeIbHOCTh BapralOeIbHOrO y4acTka Tspkeson nenu Bkirodaer SEQ ID NO:
17 u ee KOHCepBaTUBHBIE MOANDUKALNY; H/HIIH
(c) CDR1 w/unu CDR2 w/unu CDR3 nocnenoBareabHOCTH BapruabeIbHOrO yUaCcTKa JIETKOH Lenn
BmouaroT SEQ ID NO: 18 w/mmu SEQ ID NO: 19 w/umu SEQ ID NO: 20 w/wim ux
KOHCEPBATHUBHbIE MOAU(DHUKAINN; U
(d) aaTuTeno cnenuduueckn ceszpiBaeT LAG-3 denoseka.
JIONIOJTHUTENBHO WM AJIbTEPHATHBHO, AHTUTEJIO MOKET O0JNafaTh OIHOM WM HECKOJBbKUMHU U3
CIeAYIOMNX (PYHKIMOHANBHBIX CBONCTB, ONMMCAHHBIX BbIIIE, TAaKUX Kak cBssbiBaHne LAG-3
4eyoBeka C BbICOKOH adpuHHOCTBIO, cBsi3biBaHUe LAG-3 00e3bsiHbl, OTCYTCTBHE CBSI3bIBAHUS
LAG-3 mpiuu, cnocobnocts nHrnduposats csspianne LAG-3 ¢ MHC monexynamu II kiacca
W/ UM CIOCOOHOCTH CTHMYJIMPOBATh AHTUTeHCTIeLU(pIUHbIe T-KIIeTOUHBIE OTBETHI.
B pasnuyHbIX BapraHTaX OCYIIECTBJCHUS AHTHTEIO MOXKET MPENCTaBIISATh COOOH, Hampumep,
AHTUTEJIO YeJIOBEKA, T'YMaHH3UPOBAHHOE AHTHUTEJIO WM XUMEPHOE aHTUTEIO.
B cooTBeTcTBMM € UCHOJIB3YEMBIM 371€Ch 3HAUEHHEM TEPMUH "KOHCEPBATUBHBIC MOAU(UKAIIMH
NIOCJIEIOBATEIbHOCTH" O3HAYaeT aMUHOKUCJIOTHbIE MOAW(UKALNHK, KOTOPbIE HE3HAYUTEIBHO
BIIMSTFOT WJIH U3MEHSIFOT XapaKTEPUCTUKHU CBA3BIBAHHS AHTUTEJA, COAEPIKALETO AMUHOKHUCIIOTHYIO
NOCJIEIOBATENIbHOCTb.  JlaHHBIE KOHCEPBATUBHBIE MOAM(DHUKAIIMY BKIIOYAIOT AMUHOKHCIIOTHBIE
3aMerneHus1, 100aBiIeHus Wik aeneund. Monupukalul MOTYT OBITh BBEAECHBI B aHTUTEJO IO
M300pETEHNI0 CTAaHIAPTHBIMU CIIOCOOaMHM, U3BECTHBIMH M3 YPOBHS TEXHUKH, TAKUMHU KaK CaMT-
HanpasieHHbll MyTtareHe3 u III[P-onmocpenoBaHHBI MyTareHes. KoncepsaTtusHbIe
AMHMHOKHCJIOTHBIE 3aMELICHHUS MTPEICTABISIOT COOON 3aMEeIIeHNs, IPU KOTOPBIX AMUHOKHCIIOTHBIN
OCTaTOK 3aMeINaeTCsi IPYTHM aMHUHOKHCIIOTHBIM OCTaTKOM C aHAJIOTUYHON OOKOBOM Lembio. B
YPOBHE TEXHHUKHU OIpeAeNeHbl CeMelCTBa aMUHOKHCIIOTHBIX OCTaTKOB, NMEIOIIIE aHAJIOTHYHBIE

OOKOBBIE LOCIIH. Takue ceMelcTBa BKIIIOYAIOT aMHHOKHUCIIOTHI C OCHOBHBIMH OOKOBBIMU OersIMu
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(HampuMmep, JM3WH, APTrUHUH, THCTUAWH), KHUCIOTHBIMU OOKOBBIMH LEIsIMH (Hampumep,
acriaparuHoOBasi KHUCJIOTA, TJIyTAMUHOBAs KHUCIIOTA), HE3apsHKEHHBIMU TOJSPHBIMH OOKOBBIMHU
nenssMy (Hampumep, TJIMLMH, aclaparkH, [IYTaMUH, CEPHH, TPEOHHH, THUPO3UH, LHCTEHH,
TpunTodaH), HEMOJSIPHBIMU OOKOBBIMH LIETISIMU (HATIPUMED, aJTAHUH, BAJIHH, JISHLIUH, U30JICHLINH,
NpoJHH, (PEeHWJIAJaHWH, METHOHHUH), OeTa-pa3BeTBICHHBIMH OOKOBBIMH LEMSIMH (HAaIpUMep,
TPEOHUH, BAJMH, W30JEHIMH) U apOMAaTHYeCKUMH OOKOBBIMH LEMSMH (HAIpuMep, THUPO3HH,
benunananuH, TpunTodan, ructTuarH). TakuM 00pa3oM, OXUH HIIH HECKOJIBKO aMUHOKHUCIIOTHBIX
ocratkoB B CDR ywacTkax aHTHUTeNna mo HM300pPETeHHI0 MOTYT OBITh 3aMEHEHbl Ha Ipyrue
AMHHOKHCJIOTHBIE OCTaTKH CEMEHCTBa C TeMH k& OOKOBBIMH LIETMSIMHU, MPU 3TOM H3MEHEHHOE
AHTUTEJIO MOXET OBbITh NMPOBEPEHO HAa TNPEAMET COXpaHeHHWs! (PYHKUMU (2 UMEHHO (PYHKLHUH,

YKa3aHHbIX BBILHe) C MIPUMCHCHUEM OINMUCAHHBIX 3A€CH (I)YHKLII/IOHaJ'IbeIX AHAJIN30B.

CKOHCTPpYUPOBaHHBIE U MOAU(DULUPOBAHHBIE AHTUTEJIA

AHTHTENA 10 N300PETEHHIO MOTYT OBITH MOJYYEeHBI C IPUMEHEHUEM aHTHTENA, IMEIOLIETr0 OTHY
Wi HeckoJibko Vu w/uimn VL nocnenosarensHocTein LAG3.5 B kauecTBe HCXOMHOTO MaTepHasia
Ui KOHCTPYMPOBAaHUS MOIU(UIIMPOBAHHOTO AaHTHTENA. AHTHTENIO MOXET OBITh
CKOHCTPYHPOBAHO € TIOMOIIBK0 MOAM(HUKALNN OAHOTO MM HECKOJIBKUX OCTATKOB B OJHOM HIIH
oboux BapuabeIpHBIX yUacTKax (To ecTb Vu W/niu VL), Hanpumep B OAHOM miu Heckonbkux CDR
yyacTKax W/WIM B OIHOM HJIM HECKOJBKHMX KapKacCHbIX ydacTkax. JlomomHutenpHO wimu
aJbTEPHATHBHO, AHTUTENO MOXET ObIThb CKOHCTPYMPOBAHO IyTeM MOAU(HUKAILMH OCTATKOB B
KOHCTAHTHOM y4acTke(ax), Harpumep 11t u3sMeneHus ¢ dexropHoit GpyHkumu(ii) anturena.

B onpeneneHHbIX BapuaHTax OCYLIECTBJIEHUS MOXET MPHUMEHAThCS TpaHcruiantupoBaHue CDR
IJI KOHCTPYMPOBAHUSI BapHaOENbHBIX YYaCTKOB AHTHTEN. AHTHTENIa B3aUMOIEHCTBYIOT C
AHTUM€HAMU-MHUIIEHSIMU TPEUMYILIECTBEHHO Yepe3 aMHUHOKHCJIOTHBIE OCTAaTKH, KOTOpbIE
PACTIONIOKEHBI B LIECTH ONMPENEIIIOINX KOMIUIEMEHTapHOCTh yyacTkax (CDR) Tsokenoit u erkoi
nernu.  [lo 3TOH mpuYMHE aMUHOKUCIIOTHBIE mocienosarenbHocTd B CDR sBnsiroTcst Oonee
Pa3HOOOpPa3HBIMH MEXKAY OTHENbHbIMH aHTUTENaMH, 4eM mocienosareinbHocTn BHe CDR.
IMockonbky CDR mocnenoBaTeIbHOCTH OTBEYAIOT 33 OOJIBIIMHCTBO B3aUMOJEHCTBUI aHTUTEIO-
aHTUTEH, SBIIETCS BO3MOXKHBIM JKCIIPECCUPOBATh PEKOMOMHAHTHBIE AHTUTENA, KOTOPBIE
UMHTHPYIOT CBOMCTBA CIIELM(PIUECKIX BCTPEUAOIIHUXCS B IPUPOJIE AHTHTEN, KOHCTPYHPOBAHHUEM
SKCIIPECCUPYIOIIUX  BEKTOpOB, koropble BkmodaroT CDR  mocnenosatenbHOCTH U3
cneun(pUIecKOro BCTPEYAOLIETrocsl B MPUPOE AaHTHTENA, TPAHCIUIAHTHPOBAHHBIE B KapKaCHbBIE
NOCJIEIOBATENIbHOCTH M3 IPYTOro aHTUTENA C MHBIMU CBOMCTBaMU (cu., Hanpumep, Riechmann ef

al. (1998) Nature 332:323-327; Jones ef al. (1986) Nature 321:522-525; Queen et al. (1989) Proc.



25

Natl. Acad. See. U.S.A. 86:10029-10033; matenter CIIIA 5225539; 5530101; 5585089; 5693762
u 6180370).

COOTBETCTBEHHO, APYroM BAapHAHT OCYINECTBJIEHUS HM300PETEHUs] OTHOCUTCS K BBIIEJIEHHOMY
MOHOKJIOHAJIbHOMY aHTHUTENy, €r0 aHTUI€HCBS3bIBAIOIIEH YacTH, BKIJIIOYAIOIIEH BapuadenbHbIN
yuacTok Tspkenoit wenw, Bmoudaromuii CDRI, CDR2 u CDR3 mnocnenoBatenbHOCTH,
srmovarone SEQ ID NO: 15, 16, 17, cOOTBETCTBEHHO, W/ MK BapHaOEbHbIH Y4aCTOK JIETKOH
neny, Brmovaromui CDR1, CDR2 u CDR3 nocnenoBarenbHocTH, BKioyaomue SEQ ID NO:
18, 19, 20, coorBercTBeHHO (TO ecTh CDR LAG3.5). B To Bpemsi kak JaHHbIE aHTUTENA COAEPIKAT
CDR nocnenosarensHocTd VH U VL MOHOKIIOHaNbHOTO anTuTena LAG3.5, onu MoryT conepxarthb
WHBIE KAPKACHBIE TIOCJIEAOBATEIEHOCTH.

JlaHHBIE KapKaCHBbIE IOCJIEAOBATEIBHOCTH MOTYT OBITh MOJyYeHbl M3 OOIIENOCTYMHBIX 0a3
nannbix JIHK mnm onmyOnMKOBaHHBIX MCTOYHHMKOB, KOTOPBIE BKJIIOYAIOT MOCIIENOBATENBHOCTH
I'€HOB aHTHTEN 3apoablmeBoi juHun.  Hanpumep, nocnenosarensHoct JIHK 3aponbimesoit
JIMHWUH TS TEHOB BapHaOeIbHOrO Y4acTKa TSUKENIONW U JIETKOW Liernel YeoBeKa MOJKHO HAWTH B
0aze NMaHHBIX IOCIIEAOBATENLHOCTEH 3apOABIIIEBON JMHUHM 4YeloBeka "VBase" (Ha caiite B
www.mrc-cpe.cam.ac.uk/vbase), a Taxke B nmyonukanmsax Kabat ef al. (1991), nutupoBaHHBIX
Beite; Tomlinson ef al. (1992) "The Repertoire of Human Germline Vi Sequences Reveals about
Fifty Groups of Vu Segments with Different Hypervariable Loops" J. Mol. Biol. 227:776-798; and
Cox ef al. (1994) "A Directory of Human Germ-line Vi Segments Reveals a Strong Bias in their
Usage" Eur. J. Immunol. 24:827-836, conepaHue KaxaoH U3 KOTOPBIX MOJHOCTBHIO MPUBENEHO
3nech Ui ccbUlKU. B kaudectBe apyroro mpumepa, JJHK nocnenoBaTenbHOCTH 3apOablllieBON
JIMHUHU T€HOB BapuabesbHbIX yYaCTKOB TSKEJION U JIETKOI Lierneil YeoBeKka MOTYT ObITh HaliIeHbI
B Oaze manHbIX Genbank. Hanpumep, creayroinue MOCIeI0BATEIbHOCTH TSIKEIOH Lemnu
3aponbiieBoi uHum, Bxomsuue B coctaB HCo7 HuMAD mbiu, noctymusl B 6a3ze Genbank nmon
HoMmepamu: 1-69 (NG 0010109, NT 024637 & BC070333), 3-33 (NG_0010109 & NT 024637)
u 3-7 (NG 0010109 & NT 024637). B xauectBe ngpyroro mnpumepa, CIEAYIOIIHE
TIOCJIEIOBATEIbHOCTH 3aPOIBILIEBOM JIMHUY TsikeNon e, Bxonasiue B coctaB HCol2 HUMAD
MbIH, 1ocTynHbl B GenBank mox Homepamu: 1-69 (NG 0010109, NT 024637 & BC070333), 5-
51 (NG _0010109 & NT 024637), 4-34 (NG _0010109 & NT 024637), 3-30.3 (CAJ556644) & 3-
23 (AJ406678).

benkoBble MOCIENOBATENBHOCTH AHTUTENA CPABHUBAIOTCS C IOCIENOBATEIBHOCTAMU OEIKOB,
UMEIOILIUXCSl B KOMITMJIMPOBAHHONW 0a3e MaHHBIX, C MPUMEHEHHEM OJIHOTO U3 CIIOCOOOB MOUCKA
cxoncTBa nocyenoBarenpHocTel, HazpiBaeMblx Gapped BLAST (Altschul ef al. (1997), sviue),

KOTOPBIC XOPOLIO U3BECTHBI U3 YPOBHA TCXHHUKU.
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IIpennoururenpHble KapKacHblEe IOCJIENOBATEIBHOCTU MJid TNPUMEHEHHs] B aHTUTeNax IIo
M300pETEHNIO TPENCTABNIsAET COOOM aHTUTENAa, KOTOPbIE CTPYKTYPHO CXOMAHBI C KapKaCHBIMHU
NIOCJIEZIOBATENIbHOCTSIMH, TPUMEHSIEMBIMH B BBIOPAHHBIX AHTUTENAX 110 H300PETEHUIO, HATIPUMED,
cxonHple ¢ VH 4-34 KkapKacHBIMH IOCHeOBaTeNbHOCTSIMM w/mnmu Vk L6  kapkacHbIMU
NIOCJIEZIOBATENIbHOCTSIMH, IPUMEHSIEMBIMU B IPENIOYTUTEIbHBIX MOHOKJIOHAJIBHBIX AaHTUTENAX 110
mobperennto. CDR1, CDR2 u CDR3 Vg nocnenosarensroctn u CDR1, CDR2 u CDR3 Vk
MIOCJIEZIOBATEIbBHOCTU MOTYT OBbITh TPAHCILJIAHTUPOBAHBI B KAPKACHBIE YYaCTKH, KOTOPBIE UMEIOT
NOCJIEIOBATEIbBHOCT, ~ WACHTUYHYIO  TOCIENOBATEJIbHOCTH,  OOHApy)XeHHOW B  TEHE
UMMYHOTJIOOYJIMHA 3apOJBILIEBON JIMHUW, W3 KOTOPOH TMOJlydyeHa YyKa3aHHAas KapKacHas
NIOCJIeIOBATENIbHOCTD, MK Takre CDR mocnenoBaTebHOCTH MOTYT OBITh TPAHCIJIAHTHPOBAHBI B
KapKacHble YYaCTKH, KOTOpbIE COJAEp>KaT OAHY WM HECKOJBbKO MyTalUil B CpaBHEHUH C
NIOCJIEIOBATEIbHOCTSIMH 3apObIlieBoi TiuHNK. Hanprumep, 6110 00HApYyKEHO, YTO B HEKOTOPBIX
CllydasiX MpPENNOUYTUTENbHO OCYIECTBUTh MYTAllMI0 OCTATKOB B KAapKACHBIX YydacTKax il
COXpPAHEHHsI WM TIOBBILICHNS aHTUTCHCBS3BIBAIOIIEH CIIOCOOHOCTH aHTHUTENa (CM., HampuMep,
narentsl CIITA 5530101; 5585089; 5693762 u 6180370).

Hpyro#i Tun Momudukaimu BapuabeNbHOrO ydYacTKa TPENCTaBisieT COOOH MyTHpPOBaHUE
amMuHOKHCJIOTHBIX ocTtaTkoB B CDR1, CDR2 w/umu CDR3 Vy wwmwm Vi ydactkax uis
o0ecrieyeHusi, TakUM OOpa3oM, YJIYYLIEHHS OJHOTO MJIM HECKOJIbKUX CBOWMCTB CBSI3bIBAHUS
(manmpumep, adhPUHHOCTH) MPEACTABISIOUIErO UHTEpeC aHTuTena. J{isi BBemeHus Mytanun(ii)
MOXeT OBITb OCYLIECTBJIEH cair-cneundudecknii myrareHes wnn [ILP-onmocpenoBanHbIi
MyTareHes, NpU 5TOM BJMsIHHE HA CBS3bIBAHUE AaHTUTENA WM JAPYroe HHTepecyroliee
(YHKLMOHAJILHOE CBOMCTBO MOXKET OBITh OLIEHEHO B i1 Vilro WIW i1 Vivo aHaJIn3aX, OMHUCAHHBIX
3MeCh U YKa3aHHbIX B pasgene [lpumepsl. IIpennoyrurenbHO BBOASTCS KOHCEPBATHUBHBIC
mMoaudukarmu (00CykaaemMbie Bbile). MyTanuu MOTYyT HIPEACTABIATh COO0N aMUHOKHCIIOTHBIE
3aMeIleHus, AO0aBIEHHUs] WIM JAEJICLUH, HO TNPENNOYTUTENbHO OHH MPEACTABISIFOT COOOM
3amerieHusi. bonee Toro, oObIMHO He Oosiee YeM ONWH, ABA, TPH, YEThIPE MU ISATh OCTATKOB B
CDR yu4acTtke SBISFOTCS MOTU(DULIPOBAHHBIMH.

COOTBETCTBEHHO, B JPYrOM BapHUaHTE OCYIIECTBICHUS M300PETEHNE OTHOCUTCS K BBIICIEHHBIM
aHTu-LAG-3 MOHOKJIOHAJbHBIM aHTHUTENaM WM WX AHTUTCHCBS3BIBAIOIIUM  YacTsM,
BKJIFOYAOIINM BapuabeNbHbIN y4acTOK TspKenol nenu, Bxmodaromui: (a) Vu CDRI1 yuacTok,
Brirovaromuil SEQ ID NO: 15 unn aMHHOKHUCIOTHYIO TOCHIEA0BATENbHOCTD, UMEIOLIYI0 OJTHO,
IBa, TPH, YETBIPE WM IATh AMUHOKHCJIOTHBIX 3aMELISHWH, NeNelil Win No0aBJIeHHI Mo
cpaBaenuto ¢ SEQ ID NO: 15; (b) Vu CDR2 yuacrok, Bxmouatomuii SEQ ID NO: 16 wm
AMHHOKHCJIOTHYKO TIOCJE€A0BAaTENbHOCTb, HMEIOIIYI OJHO, 7Ba, TPH, 4YETbIpE WU IISTh

AMMHOKHCJIOTHBIX 3aMelleHHH, aenennii min nodasnenuit no cpasHeHmo ¢ SEQ ID NO: 16
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(mpenmoyTHTENBHO TAE NoJoXkeHusa 54 u 56 takue xe, uto U B SEQ ID NO:16); (¢) Vu CDR3
yuactok, Bkirodarouuit SEQ ID NO: 17 unu aMUHOKUCIOTHYIO TTOC/IEIOBATEIbHOCTD, UMEIOIIY IO
OJITHO, JBA, TPH, YEThIPE HJIU MATh AMUHOKHUCJIOTHBIX 3aMELIeHUH, Aesieuii Wik 100aBIeHHUH 10
cpaBaenuro ¢ SEQ ID NO: 17; (d) VL CDR1 yuacrok, Brmouarouuii SEQ ID NO: 18 wunm
AMHHOKHCJIOTHYKO TIOCJIE€IOBATEIbHOCTh, HMMEIOIIYI) OIHO, 1BAa, TPH, YEeThIpe WU TIISITh
AMHMHOKHCJIOTHBIX 3aMeIleHul, nejeunii win nodasnenuii no cpasuenuto ¢ SEQ ID NO: 18; (e)
Vi CDR2 yuyactok, Bxirovaromuii SEQ ID NO: 19 unn aMUHOKUCTIOTHYIO MOCIEA0BATEIbHOCTD,
UMEIOIIYI0 OJHO, N1Ba, TPH, YEThIPE WJIM TSITh AMUHOKUCJIOTHBIX 3aMEIICHUN, NeNelUil WIIH
nobasienunii o cpasHenuro ¢ SEQ ID NO: 19; u (f) VL CDR3 yuactok, Bkitouaromuii SEQ ID
NO: 20 unm aMMHOKHUCJIOTHYIO MOCHEAOBATENbHOCTh, UMEIOIIYIO OJTHO, 1BA, TPHU, YETHIPE HIIH
ISITh AMUHOKHUCJIOTHBIX 3aMelleHuH, nenennii win nodasienuii no cpasaennto ¢ SEQ ID NO: 20.
CKOHCTpYyHpPOBaHHBIE AHTUTEJA 11O U300PETEHHUIO BKIIIOUAIOT AHTUTEINA, B KOTOPBIX OBUTH CEAHBI
MOMU(UKAIMA B KAPKACHBIX OCTaTKaX B Vg WM Vi, HanpuMep IJIsl YJy4IIeHWs] CBOMCTB
antutena. Kak mpaBmio, Takve MOAU(PUKALNNA B KaPKACHOM YYacTKe OCYIIECTBJISTFOT IJIsI
CHIDKEHUSI UIMMYHOT@HHOCTH aHTUTeNna. Hanpumep, OOWH MOAXOMA 3aKJTI0YAETCS B TOM, YTOOBI
"MyTHpOBaTh OOPATHO" OIUH WK HECKOJIBKO KAPKACHBIX OCTATKOB B COOTBETCTBYIOLIHE OCTATKU
MOCJIIOBATEIbHOCTH 3apOABIIIEBON JIMHUU.  bojiee KOHKPETHO, aHTUTENO, KOTOpoe ObLIO
MOJBEPTHYTO COMATHYECKOW MYyTalUM, MOXKET COJep:KaThb KapKaCHbIE OCTATKH, KOTOpBIE
OTJIMYAIOTCS OT TOCJIEAOBATEIHPHOCTH 3apPOJBIIIEBON JIMHUM, W3 KOTOPOH MOJY4E€HO NaHHOE
AHTHTEJIO. Takue octarku MOTyT OBITh WACHTUYULHUPOBAHBI CPAaBHEHHEM KapKaCHBIX
MOCJIEIOBATEIbHOCTEN aHTUTENA C IMOCJIENOBATeIbHOCTAMH 3apOJbIIIEBON JIMHUHU, U3 KOTOPOH
MOJIY4€HO JaHHOE AHTHUTEJO.

Jpyroii Tun kapkacHOH MOIU(GUKAIIMK BKJIFOYAET MYTALIUIO OTHOTO UJIH HECKOJBKUX OCTATKOB B
KapKaCHOM Y4acTKe WU Jake B ogHOM miu Heckoipkux CDR yuactkax nns ynaneHust T-
KJIETOYHBIX 3TIUTOIOB, YTOOBI TEM CAMBIM ITOHU3UTh NOTEHI[UATBHY) UMMYHOT€HHOCTh AHTHUTEIA.
JlaHHBIN MOAXON Takke O0O3HAYAIOT KaK "IeMMMyHHU3alus', U OH OoJjiee MOAPOOHO OMKCAH B
nareHTHOH myOmukarmu CLIA 20030153043,

B xadecTBe MOMOJHEHUS WIN aJIbTEPHATUBBI MOTU(PUKALIUSAM, TPOU3BOJUMBIM B KAPKACHBIX WU
CDR yuactkax, aHTUTENA 110 U300PETEHUIO MOTYT ObITh CKOHCTPYHPOBAHBI TAKUM 0Opa3oM, 4TO
OHU BKJIIOUAIOT Monudukauuu B Fc ydacTke, 0ObIMHO ISl MI3MEHEHHSI OIHOTO HJIH HECKOJIbKUX
(YHKIIMOHAJIbHBIX CBOWCTB aHTHUTEJNA, TAKUX KAK MEPUOJ MOJYKU3HU B CHIBOPOTKE, (HHKCAIHSI
KOMIUIEMEHTa, CBsi3blBaHWE FC  permentopa W/WIM  aHTUTCH-3aBHCHMAsi  KJIETOYHAsI
IIUTOTOKCUYHOCTh.  boJjiee TOro, aHTHUTENIO MO M300PETEHUI0 MOKET OBITh TaKXKe XUMUYECKH
MOIU(PULIUPOBAHO (HAMPUMEP, K AHTUTENY MOTYT OBITh MPUCOEIUHEHBI OJHA WM HECKOJIBKO

XUMHUYECKHX TPYIIIT) UIH MOXKET ObITh MOANPUIIUPOBAHO AJI1 U3MEHEHUS €r0 INIUNKO3MJINPOBAHMS,
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OIATh JJIs1 U3MEHEHUs OTHOTO WJIM HECKOJBKUX (PYHKIMOHAJIBHBIX CBOMCTB JAHHOTO aHTHTEJNA.
Kaxknplii 13 naHHBIX BapUAHTOB OMHUCaH Ooyiee moapobHO Hike. Hymepauwmst ocratkos B Fe
yuacTke cooTBeTcTByeT HyMmepauuu no EU-unnekcy Kabat.

B mpeamoyruTenbHOM BapuUaHTE OCYIIECTBJIEHUS AHTUTENO MPEACTaBIsieT COOOH aHTUTENO
msotuna IgG4, BkrOHaromee MyTalMIO C 3aMeElleHHeM CepHHAa Ha IMPOJUH B IOJOXEHHH,
cooTBeTcTBYIOIEeM nosoxeHmo 228 (S228P; EU unaekc) B IIapHUPHOM Y4aCTKE KOHCTAHTHOTO
y4acTKa TsDKEJIOW Lenu. bpiio OTMEYeHO, uTO AaHHAash MyTalLUU yCTPAHSET IeTepOreHHOCTHb
IUCYIbPUAHBIX MOCTHKOB MEXKAY TSKEJIBIMU LIETISIMU B IAPHUPHOM y4acTke (Angal ef al. eviuse,
nojioskeHue 241 Ha ocHOBe cucTeMbl Hymepanuu Kabat).

B onHOM BapuanTe ocyiiecTBieHus mwapHupHblid yaactok CH1 Mmonnguimposan Takium o0pasom,
YTO KOJIMYECTBO OCTATKOB LIUCTENHA B IIAPHUPHOM y4aCTKE U3MEHEHO, HAIIPUMED YBEINUEHO UITH
ymeHbllieHo. JlaHHbI noaxon Taxke onucad B nateHre CIIIA 5677425, KonndecTBo OCTaTKOB
cTenHa B mwapHupHoM yuactke CH1 m3MeHsoT, Hanpumep, 1t oOnerdeHnst COOPKH JIETKUX U
TSDKEJIBIX LETIeH WITH Ui YBEIMYEHHS NJIH YMEHBIICHUS CTa0MIIBHOCTH aHTHTENA.

B npyrom BapuaHTe OCyliecTBiIeHMs MyTauus B FC IIapHUPHOM y4acCTKe aHTHUTENAa MOHMKAET
Ouonorndeckuii MeprUos MOy KU3HU aHTuTeNa. bojiee KOHKPETHO, OHY MIJIN HECKOJIBKO MyTaLui
AMHMHOKUCJIOT BBOZAT B y4acTok KoHTakta CH2-CH3 nomena Fc-mapaupHOro gpparmenra takum
oOpazom, uToObl ocimabnsanock cBsa3biBaHME aHTuTena ¢ Staphylococcyl Oenxom A (SpA) mo
CPaBHEHHUIO CO CBsi3bIBAHHEM HaTUBHOIO Fc-mapHupHoro nomeHa SpA. JlaHHbIN NOIXOJ TaKXke
onucad B natenre CIIIA 6165745.

B npyrom BapuaHTe OCYIIECTBJIEHHS AaHTHTENO MOAU(GULUUPYIOT JUI MOBBIMLIEHUS €ro
OMONOrMYecKOro mepuosa MOJyKU3HU. B03MOXXHBI pasnuuHble nmoaxonel. Hampumep, mMoryt
ObITh BBEIEHBI OJTHA MJIM HECKOJIBKO crieayromux myTanuii: T252L, T254S, T256F, kak onucaHo
B marente CIIIA 6277375. AJIBTEPHATUBHO, AJIS YBEJWYEHHUS OHOJOrMYECKOro MepHona
TOJTY>KU3HU aHTUTENIO MOXKeT ObiTh n3MeneHo B CH1 unu CH2 y4acTtke TakuM 00pa3oM, 4TO OHO
COZEPKUT SMUTOI CBS3BIBAHHS PELIETITOPA PEYTHIIN3ALNH, 00pa30BaHHOTO U3 NByX neresnsr CH2
nomeHa Fc yuactka IgG, xak onucano B narentax CIIA 5869046 u 6121022.

B npyrux BapuaHTax OCyIIECTBJIEHHs FC y4acTOK U3MEHSIIOT, 3aMeHsis, IO MEHbIIEH Mepe, OJUH
AMHUHOKHCJIOTHBII OCTATOK HAa JPYroll aMUHOKUCJIOTHBIM OCTAaTOK I M3MeHeHUs 3P PeKTOPHOM
¢ynkumu(it) anTUTENA. Hanmpumep, omgHa WM HECKOJBKO aMHHOKHCIIOT, BBIOPAHHBIX W3
AMUHOKHCJIOTHBIX OCTaTkoB 234, 235, 236, 237, 297, 318, 320 u 322 , MoryT ObITh 3aMEHEHBI
OPYTUM aMHHOKHCJIOTHBIM OCTaTKOM TakKUM OOpa3oM, 4YTO AHTUTENO HMEET H3MEHEHHYIO
appuHHOCTL B OTHOIIEHHH 3(PPEKTOPHOrO JMraHga, HO COXPAHSIET AHTUTCHCBSA3BIBAIOILYIO
CIIOCOOHOCTh HMCXOAHOTO AHTUTENA. O¢pdexTopHbIM JTUraHAOM, B OTHOIIEHHH KOTOPOTO

apPUHHOCTb H3MEHSIETCs, MOXET NPEeACTaBATh coOol, Hampumep, Fc peuenrop mmu Cl-
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KOMIIOHEHT KoMruiemMeHTa. JlaHHb moaxon Takske ommcaH B mareHtax CIITA 5624821 wu
5648260.

B npyrom mpumepe ogHa MM HECKOJNBKO AMHHOKHCIIOT, BBIOPAHHBIX W3 aMHHOKHUCIIOTHBIX
ocratkoB 329, 331 u 322, MOryT ObITh 3aMEHEHBI JPYTUM aMHUHOKUCJIOTHBIM OCTaTKOM TaKUM
o0pa3oM, 4YTO AHTUTENO HMeeT H3MeHeHHOoe cBs3biBaHue Clq W/MIM YMEHBLUICHHYI WM
YCTPAHEHHYI KOMILIEMEHT3aBUCUMYI0 LUTOTOKCHYHOCTh (CDC).  JlaHHBIN NMOIXOX TaKKe
ornucad B natenre CIIIA 6194551.

B npyrom npumepe U3MEHSIOT OJUH HJIM HECKOJbKO aMUHOKHUCJIOTHBIX OCTATKOB B IMOJIOKEHHSIX
amMuHOKHCJIOT 231 m 239, TakuMm 00pa3oM U3MEHssi CIOCOOHOCTb aHTUTeNa (UKCHPOBATh
koMmrieMeHT. JaHHbIl moaxon Takke onucad B nmydsukauun PCT WO 94/29351.

B npyrom mpumepe Fc ywdacTok MOmuGUIUPYIOT Al MOBBIIIEHUS CHOCOOHOCTH aHTHTENA
OMOCPEIOBaTh AHTHUTENO-3aBUCUMYIO KJIETOYHYI LuTOoTOKcHdHOCTh (ADCC) wwunmu s
noBbimeHnst apPUHHOCTH aHTHTENa MO OTHOWEHWIO K Fcy penenropy myrem moauduxanuu
OHOM WJIM HECKOJIbKUX aMUHOKHUCJIOT B CIEAYIOLINX NMONOKEeHUsX: 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 wn 439. Jlannbiii moaxox takke onucal B myomukauuu PCT WO 00/42072. Bonee
toro, caiirl cBsizbiBaHus Ha IgGl uemoexa mnmsa FcyR1, FcyRIL FcyRIII u FcRn  Obumn
KapTHPOBAHbL, P 3TOM OBLIN ONMUCAHBI BAPUAHTHI C YIYUIIEHHBIM CBsi3bIBaHUEM (cm. Shields ef
al. (2001) J. Biol. Chem. 276:6591-6604). bbl10 NMOKa3aHO, YTO ONpENENeHHbIE MYyTaLUH B
noJioxeHusix 256, 290, 298, 333, 334 u 339 yayuwmarot cBsizbiBanue ¢ FcyRIIL. Kpowme Toro, 6b110
MOKA3aHO, 4YTO CJEAYIIIUE COYeTaHHble MyTauuu yiaydmaroT cBsisbiBanue FceyRIIL
T256A/S298A, S298A/E333A, S298A/K224A u S298A/E333A/K334A.

B  ngpyrom  BapuaHTe  OCYINECTBJICHMsS  TIJUKO3UJIMPOBAHHE  aHTUTENA  SIBJISETCS
mMoauduumupoBaHHbIM. Hanpumep, MOXKeT ObITh MOJYUYEHO ariMKO3MINPOBAHHOE aHTUTEINO (TO
€CThb aHTUTENO 0e3 TIMKO3WINPOBaHUsA). [ IMKO3WINPOBAHHE MOXKET OBITh M3MEHEHO C LIEJIBIO,
Harpumep, yBeaudeHus: ah(GUHHOCTH aHTUTENA K aHTUTeHy. Takue MOOu(UKAIHUU YIIIEBOIOB
MOTYT OBITH OCYIIECTBJIEHBI, HATIPUMEP, MyTEM H3MEHEHHs OIHOrO WJIM HECKOJIbKUX CAaiTOB
TJIMKO3MIIMPOBAHMS B MOCIEOBATEIBHOCTH aHTUTENa. Hampumep, MOTYT ObITh OCYIIECTBIICHBI
OJTHO WJIM HECKOJIBKO aMUHOKHCJIOTHBIX 3aMeLleHUI, KOTOpbIe MPUBOAST K YCTPAHEHUIO OJTHOTO
WIN HECKOJIbKUX CaiTOB TNIMKO3WJIMPOBAHHUS KAapKaCHOTO y4YacTKa BapHaOeNbHOrO y4YacTKa,
Onaronmapst ueMy yCTpaHsI€TCsl [NIMKO3WINPOBAHUE B TaHHOM caiite. J[aHHOE ariaMKO3WINpOaHue
MOKET yBeJNnYnBaTh aQ()UHHOCTh aHTUTEJIA B OTHOLICHUU aHTureHa. Cm., Hanpumep, MaTeHTb

CIIIA 5714350 n 6350861.
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JIOTIOJTHUTENBHO WM allbTEPHATUBHO, AaHTUTEJIO MOXKET OBITh MOJYYEHO TAaKUM 00pa3oM, Y4TOObI
OHO MMEJIO U3MEHEHHBIN THIT TJIMKO3WINPOBAHUS, HATPUMEP rUIOpYKO3UINPOBAHHOE aHTHUTEJIO,
coziepkalliee CHIDKEHHOE KOJIMYECTBO OCTATKOB (PYKO3bl, WM AHTUTEJO, COJAEpiKalnee
NOBBIIIEHHOE KOJH4YecTBO nByxaHTeHHbIX GlcNac ctpyktyp. bBpuio mnokasano, 4ro Ttakue
M3MEHEHHbIEe NaTTepHbI IIUKO3MmIpoBanus nosbiatoT ADCC-criocoOHOCTh anTUTENn.  JlaHHBIE
MOAM(UKAIMN YIJIEBOIOB MOTYT OBITh BBINOJHEHBI, HATIPIMEp, IIyTeM SKCIIPECCHU aHTUTENA B
KJIETKE- XO3fMHE C W3MEHEHHbIM MEXaHHU3MOM IJIMKO3WIMpoBaHUs. KIleTku ¢ M3MeHEHHbIM
MEXaHH3MOM TJIMKO3WJIMPOBAHUS ObUIM OMHCAHBI B YPOBHE TEXHUKH U MOTYT NPUMEHSTHCS B
Ka4eCTBE KJIETOK-XO35€B ISl SKCTIPECCHU B HUX PEKOMOWHAHTHBIX AHTHTEN MO U300pPETEeHHIO,
9TOOBI TAKUM 00pa30M MOJYYHTh AHTUTENIO C M3MEHEHHBbIM MIIMKO3WINpoBaHueM. Hampumep, B
TMHUSAX KieTok Ms704, Ms705 u Ms709 orcyrerByer ren ¢ykozunrpancdepaser, FUTS (a (1,6)-
¢dykosunrpanchepasza), Tak YTO B aHTHTENAX, IKcrpeccupyembix B Ms704, Ms705 u Ms709
KJIETOYHBIX IMHHSX, OTCYTCTBYeET (yko3a B yrnesonax. FUTS” kinerounsie nunun Ms704, Ms705
1 Ms709 6bun co3nanbl TapreTupoBaHHbM paspymenneM reHa FUT8 8 CHO/DG44 knetkax ¢
NPUMEHEHHEM JIBYX 3aMeINaroIuX BEKTOpoB (cM. myOnmkanuio marenta CIIIA 20040110704 u
Yamane-Ohnuki ef al. (2004) Biotechnol Bioeng 87:614-22). B xauectse npyroro npumepa, B EP
1176195 onmcana kieTrodHast TUHUA ¢ (PYHKIHMOHANBHO paspymeHHbIM reHoM FUTS, koTopsrit
Konupyer ¢pykosunTpaHcdeppasy, Tak UTO y aHTHUTEN, SKCIPECCUPYEMBIX B TaKOH KJIETOYHOMN
JUHUY, HaOmomaercss TMNOo(yKO3WINPOBAHHUE 3a CUET CHIKEHHs WM yCTpaHEHUus (pepMmeHTa,
UMeEIoIIero oTHomeHue k a-1,6-csazu. B EP 1176195 Taxke ommucaHbl KJIETOYHBIC JIMHUY,
KOTOpBIE UMEIOT HU3KYIO (DepMEHTATUBHYIO aKTHBHOCTb B OTHOIIEHMH NMPUCOENTUHEHUS (PYKO3bI
K N-aUeTWINIIOKO3aMUHY, KOTOPBIN CBsI3bIBa€TCs ¢ FC ydacTKOM aHTHTeNna WM HE UMEET
(bepMEHTATUBHOM AKTHBHOCTH, HAIpUMep KJIETOYHAsl JUHHUS MueloMbl Kpbickl YB2/0 (ATCC
CRL 1662). B ny6nukauuu PCT WO 03/035835 onucan Bapuant kiaerounoi auauu CHO, Lecl3
KJIETKH, C YMEHBLIEHHOH CHOCOOHOCTBIO MNPHUCOENUHATh (GYyKo3y K Asn(297)-cBsi3aHHBIM
yIJIEBOAAM, YTO TAK)KE MPHUBOAUT K TMMO(PYKO3WIMPOBAHHIO AHTUTEN, SKCIPECCHPYEMBIX B
naHHOM kyeTke-xo3simHe (cM. Takxke Shields er al (2002) J. Biol. Chem. 277:26733-26740).
AnTHTENa ¢ MOAM(PHULIMPOBAHHBIM MPOPUIEM MIUKO3UIHPOBAHUS MOTYT OBITh ITOJTyYEHBI B SHIAX
Kyp, kak omucaHo B PCT nybmukammm WO 06/089231. AnbTepHATHBHO, aHTUTENA C
MOAU(PHUIHMPOBAHHBIM TPOPHUIEM TNIUKO3WIMPOBAHUS MOTYT OBITh IOJYyYEHbI B KJIETKAax
pacteHuii, Takux kak Lemna. CriocoObl MOMy4YEHHs aHTUTEI B PACTUTEIIbHON CUCTEME OIHCaHbI
B 3asiBke CIIIA, cooTBeTCTBYyIOIIEH HOMEPY /eNa B KHHUTre 3anuceil moseperHoro Alston & Bird
LLP 040989/314911, nonmannoii 11 aBrycra 2006. B ny6mukamuu PCT WO 99/54342 onucansr
KJIETOUHBIE JINHUH, CKOHCTPYHPOBAHHBIE AJI 3KCIPECCUU TJIHKOIPOTEUH-MOAU(PHULIUPYIOIINX

rnuko3unTpancdepas (Hanpumep, B(1,4)-N-anernnrmoxozamununrpancepasst 111 (GnTIID))
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TakKUM 00pa3oM, YTO AHTUTENA, SKCIPECCHPYEMbIe B TAKHX CKOHCTPYHUPOBAHHBIX KJIETOYHBIX
JUHUSX, TPOSBIAIOT YBEJIWYEHHOE pasneieHune Ha nse nojoBuHbl GlcNac cTpykryp, 9ro
npuBonuT K yBenmueHHOH ADCC aktuBHocTH aHTHTen (cM. Takke Umana ef al. (1999) Nat.
Biotech. 17:176-180). AnpTepHaTUBHO, OCTATKU (PyKO3bl AHTUTENA MOTYT OBITH OTIIEIUIEHBI C
noMoupo  pepmeHta ¢ykosumasbl, Hampumep (Qykosumaza o-L-dpykosumaza ymanser
dyxo3mnbHble ocTaTku u3 anturen (Tarentino ef al. (1975) Biochem. 14:5516-23).

Hpyras momudukamuss aHTUTET MO0 H300PETEHUI0 MPENCTaBisieT COOOH MATHIMPOBAaHUE.
AHTHTEJIO MOXET OBITh MAITWJIMPOBAHO, HATIPUMEP, ISl TIOBBIIEHHsS OHOJOrHYECKOrO MEPHOna
NOJTY’KU3HH aHTUTeNa (HanmpuMep, B CbIBOPOTKE). JlJIsi M3TMIMPOBaHUs aHTHTEIA AaHTUTEJIO FITH
ero (hparmeHT, Kak MpaBHJIO, MOABEPTaAOT peakuuu ¢ nonmdTwieHrmkoieM (I191), Takum kak
PEaKLIMOHHOCTIOCOOHBIHN CJIOKHBINA 3pUp WIH anpaeruaHoe npoussoanoe [1917, B ycioBusx, npu
KOTOpPbIX OfHa WM Heckonbko I[IOI rpynm mpucOemamHSIOTCS K aHTHTENy Wi (parMeHTy
aHTUTENA. [IpennoYTHTENPHO IATHIMPOBAHUE OCYLIECTBISIIOT IOCPEICTBOM PEaKLIUH
AIVJTMPOBAHMS WJIA PEAKIUHU aJKUINPOBAHUS C PEaKIIHOHHOCTIOCOOHOH Monekyioi [13I7 (wu ¢
aHAJIOTHYHBIM PEaKIIHOHHOCIIOCOOHBIM BOIOPACTBOPHMBIM MOJMMEpPOM). B coorBercTBHM €
UCTIOJIB3YEMbIM 371€Ch 3HAYeHHEeM TEePMHH "TIOJIMATHIICHTJIMKONB" OXBAThIBaeT JI0OYI0 13 hopm
II3I', KOTOpBIE TPUMEHSUIUCh ISl E€PUBATH3ALMM JPYIUX OenkoB, Takyl kak MoHO(C1-
C10)ankokcu- WM ApWIOKCUIONMITUIIEHTJIMKOIb WM MajeMMUA TONUATHISHIMKONA. B
HEKOTOPBIX BapUAHTaX OCYILIECTBJICHUS IIDTUIMPYEMOE aHTUTENO TMPEACTaBIsieT CcoOoi
arJMKO3UINpPOBaHHOE aHTUTENno.  CrocoObl MArMIMpOBaHUS OENKOB W3BECTHBI U3 YPOBHS
TEXHUKH M MOTYT NPUMEHSTHCS K aHTHTeNnam no nzodperennto. Cwm., nanpumep, EP 0154316 u

EP 0401384.

dusnyeckre CBONWCTBA aHTUTEN

AHTHTENa IO M300PETEHUI0 MOTYT OBITh OXapaKTEPH30BAHBI MX PA3TMYHBIMH (PU3NIECKHUMHU
CBOWCTBAMH ISl AETEKTUPOBAHMS W/ HIIHA PA3TUUEHHS HX KJIACCOB.

Hanpumep, aHTuTeNna MOTyT COmEp:KaTh OAMH WJIM HECKOJIBKO CAWTOB TIIMKO3WJIMPOBAHHS B
BapradeTbHOM YYaCTKe TSDKEJIOW WITH JIeTKOH nenu. JlaHHBIE CalThl MIMKO3WIMPOBAHUS MOTYT
o0ecreynBaTh TOBBIIEHHYD HMMYHOT€HHOCTh AaHTHUTeNa wWin u3MeHeHne pK aHTuTena
BCJIEZICTBUE U3MEHEHUs CBsi3biBaHus aHTurena (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). bputo MOKa3aHO, YTO INIMKO3WINPOBAHUE MPOUCXOIUT B
MoTuBax, cogeprxkamux N-X-S/T nocnenoBareabHOCTb. B HEKOTOPBIX CiTyyasiX MPenrnouTUTEIbHO

uMeTh aHTU-LAG-3 anTHUTEN0 083 MIMKO3UINPOBAHUS BAPHA0EIbHOIO Y4acTKa. JTO MOXKET OBITh
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AOCTUTHYTO JTUOO MyTeM OTOOpa aHTHTEN, KOTOPbIE HE COAEPIKAaT MOTUB IIMKO3WIMPOBAHUS B
BapuabeNbHOM ydYacTKe, JHOO TyTeM OCYINECTBJICHHS MYTalii OCTaTKOB B YyYacTKe
TJIMKO3UJTMPOBAHUS.

B npeanoyTuTensHOM BapuaHTE OCYILECTBICHUM AaHTUTENIA HE COAEpXkKAT CAalTOB H30MEPUU
acriaparvHa. JeamunupoBaHue acmaparmHa MokeT Bo3Hukath B N-G wmm  D-G
HIOCJIEIOBATENIPHOCTSIX U MPUBOIUTH K OOpPA30BAHUIO OCTaTKa HM30aclaparduHOBOHW KHCIIOTHI,
KOTOPBIi BbI3bIBaeT 0Opa30BaHME METJIN MOJUITENTHIHON LENH WU CHIKEHHE €€ CTA0MIbHOCTH
(3 dexT uzacmaparuHOBOIN KUCIOTHI).

Kaxknoe aHTuTeNno 0O0Namaer yHUKAJbHOW H303JIEKTPUYECKoi Toukoi (pl), koTopasi OOBIYHO
aexut B nuanasone pH ot 6 10 9,5. pl anturena IgG1 obbruno nexur B tuanasone pH 7-9,5, a pl
anturena IgG4 oObrHO nexur B guama3zoHe pH 6-8.  CymiecTByeT MpennoyioKeHUe, 4To
aHTuTeNna, pl KOTOPBIX HAXOMUTCS 3a MpelnelaMd HOPMAJIBbHOTO JMAana3oHa, MOTYT o0JjanaTh
HEKOTOPBIM HapyIIeHHeM (OJINHTA K HeCTAOUIIBHOCTBIO TIPH 771 Vivo yeoBusix. Takum oOpasom,
NPEeANOYTUTENBHO NonydaTh aHTU-LAG-3 aHTuTENa, 3HaUeHHe pl KOTOPBIX JIEXKUT B HOPMAJILHOM
aManasoHe. JTO MOXKET ObITh JOCTUTHYTO JIMOO myTeM oTOopa aHTHTena ¢ pl B HOpMaibHOM

JHAIIa30HE, aubo MyTEM OCYLICCTBJICHUA MYTaLII/Iﬁ 3apPsAKCHHBIX TOBEPXHOCTHBIX OCTATKOB.

MoeKky bl HYKJIEMHOBBIX KUCIOT, KOAUPYIOIINE aHTUTEeIIa I/ISO6DeTeHI/IH

B npyrom acnekre m3oOpereHHE OTHOCHUTCS K MOJIEKYJIaM HYKJIEWHOBBIX KHCIOT, KOTOpBIE
KOAUPYIOT BapuabeNbHble y4dacTKU TsDKenod u/wiu jerkodt uermu, wiu CDR, antuTen mo
m3o00perenno. HykJIeMHOBBIE KUCIIOTHI MOTYT MPUCYTCTBOBATD B LIEJIbHBIX KJIETKAX, B KJIETOYHOM
JM3aTe WIM B YaCTMYHO OYMINEHHOW WM mpakThuuecku 4uctoil popme. HykiaenmHoBas KuciaoTa
SIBJIIETCS "BBINENIEHHON" UK "MO CyIIecTBY YMCTOM", €CIM OHA OUMIIEHA OT JPYTHX KJIETOUHBIX
KOMITOHEHTOB HJIM APYTUX MPHUMECEH, HApUMeEp OT APYTHX KIETOYHBIX HYKJIEHHOBBIX KHUCJIOT
wii  OenKoB, CTaHNAPTHBIMU  crocobamu,  BkIo4as — oOpabotky  menounto/JJCH,
neHtpudyruposanue B rpaaumeHte iotHoctd CsCl, KonoHOUHYHO — XpomaTorpaduro,
snekTpodope3 Ha arapo3HOM Tejie U APYrue CrocoObl, XOPOIIO U3BECTHBIE U3 YPOBHS TEXHHKH.
Cm., Ausubel, ef al., ed. (1987) Current Protocols in Molecular Biology, Greene Publishing and
Wiley Interscience, New York. HyknenHoBas kucioTa 1o M300pETEHHIO MOXKET MPEACTaBIATD
cobori, nampumep, JHK wiu PHK, u moxer comep:kaTb WM HE COAEP)KATb HHTPOHHBIE
NOCJIEI0BATENHOCTH. B mpennodTurebHOM BapHaHTe OCYIIECTBIEHUS] HyKJIEHHOBAsl KUCJIOTa
npeacTasisier codoit mosekyny k/JIHK.

HyxkienHOBBIE KUCJIOTBI O H300PETEHUIO MOTYT OBITh MOJYHYEeHbI C IPUMEHEHHEM CTaHAAPTHBIX
croco0OB MONeKyJIsipHOH Ounonoruu. B ciywyae aHTHTEN, 3KCIPECCUPOBAHHBIX B THOpUIOMAx

(Hampumep, rUOpPUAOMAX, TIOJYYEHHBIX OT TPAHCTE€HHBIX MBIIIEH, WMMEIOIUX T'eHbI
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UMMYHOTJIOOyJIMHA YeloBeka, Kak Oojee monpoOHo ommcano Hmke), kJIHK, komupyromme
JETKYI0 U TSDKENYIO LEMH aHTHUTeNa, MOJYYeHHOro ¢ NMPUMEHEHHEM T'MOPUIOMBI, MOTYT OBITh
nojiyueHbl o0braHbIMU criocobamu TTHP-ammnpukanmm nm k/IHK knonuposanus. B ciyuae
AHTUTEJI, TIOJyYEHHBIX U3 OMONIMOTEKH T'€HOB UMMYHOTJIOOYJIMHOB (HampuMep, ¢ IPUMEHEHUEM
criocoOoB (paroBoro AUCIUIEs), KOAUPYIOIIAs TAKUE aHTUTENa HYKJIEHHOBAs KHCJIOTa MOXKET ObITh
noJiy4eHa 13 OuOJIHOTEKH IeHOB.

[IpennoyrurenbHble HYKJICHMHOBBIE KHUCJIOTHI MO HM300PETEHHUI0 BKJIIOYAIOT HYKJIEHHOBBIE
KHUCJIOTBl, KOTOpblE KOAUPYIOT VH M VL MOCIeA0BATENBHOCTH MOHOKJIOHAJBHOIO aHTHUTENA
LAG3.5 (SEQ ID NO: 12 u 14, coorBerctBenHo) wiu CDR. Tlocne monyuyenusi ¢pparMeHTOB
JHK, xomupyromux Vu u VL cermentsl , naHHble (parmentsl JIHK moryr ObiTh nanee
oOpaboTaHbl cTaHAapTHBIME criocobamu pekoMOuHaHTHBIX JIHK, Hanmpumep st mpeBparueHus
I'€HOB BapHa0eJIbHOTO yUacTKa B IMOJIHOPA3MEPHBIEC I'eHbI LIETTH aHTUTeNa, B relbl Fab ¢parmenTa
win B reH scFv. Ilpu nmanHeix Manumymsuusx ¢parment JHK, xomupyromuit VL wim Vi,
(YHKLHOHABHO CBS3BIBAIOT ¢ ApyruM ¢parmenrom THK, kogupyromum apyroi O6enok, Takoi
KaK KOHCTAHTHBIM y4YacCTOK aHTHUTENa WU THOKuil nuHKep. TepmuH "omepaTtuBHO CBsi3aH",
UCTIONIB3YEMBII B JAaHHOM KOHTEKCTE, MPeIHa3HA4YeH JJIs1 0003HA4YeHUs TOrO, UTO ABa (parMeHTa
JHK cBsisaHpl Tak, 4YTO aMHMHOKUCJOTHBIE [OCJIEAOBAaTEIbHOCTH, KOAMPYEMbIE JBYMs
¢parmentamu JTHK, octaroTcsi B paMKe CUUTBIBAHUS.

Brinenennas JIHK, konupyromas VH-y4acTok, MOXKeET ObITh IpEBpallieHa B OJHOPAa3MEPHBIi r'eH
TSDKEJION Lenu (PYHKIMOHAJIBHBIM CBsi3biBaHHeM Vu-koaupyromeit JIHK ¢ apyroit Mmonekyoii
JHK, xomupyromeit koHctanTHble yuacTku Tsokenolt wnenn (CH1, CH2 wu CH3).
ITocnenoBaTenbHOCTH T'€HOB KOHCTAHTHBIX YYaCTKOB TSDKEJNIOM LENM YeIOBEeKa WU3BECTHBI U3
ypoBHst TexHuku (cm., Kabat ef al. (1991), ewsiute), a ¢pparmentsl JJHK, BriIrOuaromue Takue
YyYaCTKH, MOTYT OBITh MOJy4eHbI ¢ MOMOIIbI0 cTanaapTHOM [TIP-ammindukanun. KoHcTaHTHBINH
YUYaCTOK TSDKEJION IIeNr MOXKET MPEeACTaBIsTh CoOoM KoHCcTaHTHBIN yuacTok IgGl, IgG2, IgG3,
IgG4, IgA, IgE, IgM unu IgD, HO HauboJiee MPeanoYTUTENBHO MPEACTABISIET COOOM KOHCTAHTHBIN
yuactok IgG1 wnu IgG4. Jlnst rena Fab ¢parmenTa tsikenoi uenu Vu-konupyromast JJHK mosker
OBITh OMEpaTUBHO cBsizaHa ¢ Apyroi monekyyoi JIHK, komupyrommeli TONBKO KOHCTAHTHBIN
yuactok CHI1 Tspxenoi uemnu.

Brinenennas JIHK, kogupyromas VL y4acTOK, MOXeT ObITh ITpeBpalleHa B MOJTHOPA3MEPHBII reH
Jerkoi meru (a Takke reH Jjierkod uenu Fab) myrem (yHKUMOHATBHOTO CBsI3BIBaHUS VL-
konupyrowmen IHK ¢ gpyroi monexynon JIHK, xogupyromieli KOHCTAHTHBIA y4aCTOK JIEFKOW
uenu CL. IlocnenoBaTenbHOCTH T€HOB KOHCTAHTHBIX YYaCTKOB JIETKOM LIETH Y€JIOBEKA NU3BECTHbI
U3 ypoBHA TeXHUKH (cM., Harpumep, Kabat e al., eviue) , a pparmentsr JIHK, Bruirouaromue

TaKW€ Yy4YacTKH, MOTyT ObITh mnoOJydeHbl myTeMm craHpapTHoi IIP-ammmmduxanuu. B
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NPEANOYTUTENbHBIX BAPHAHTAX OCYLIECTBJIEHHS KOHCTAHTHBIH YYaCTOK JIETKOM LEMH MOXKET
NPECTaBIIATh COOOH KOHCTAHTHBIN yYaCTOK Kalla UK JsIMOa.

s cozpanus reHa scFv Vu- u Vi-kopupyronme pparments JIHK QyHKIIMOHANBHO CBA3BIBAIOT
C JApyruM (parMeHToM, KOAUPYIOIIUM TUOKHH JIMHKEP, HamnpuMep, KOAUPYIOLIUM
AMHHOKHUCJIOTHYI0 mocnenoBatenbHOcTh (Glys -Ser)s (SEQ ID NO: 28), tak yto Vi u VL
TIOCJIEIOBATEIbHOCTH MOTYT OBITh SKCIPECCHPOBAHBI B BU/IE€ HEMPEPHIBHOIO OIHOLIENIOYEYHOTO
Oenka ¢ Vu U VL yyacTKaMH , COeIMHEHHbIMH TMOKUM JIMHKEPOM (cM., Hampumep, Bird ef al.
(1988) Science 242:423-426, Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883;
McCafferty et al., (1990) Nature 348:552-554).

IlonyyeHne MOHOKJIOHAJIBbHBIX AHTUTEN I10 I/1306D6TGHI/II'O

MoHokJIoHaIpHBIE aHTUTeNa (MAb) mo HacrosimeMy H300pETeHHI0 MOTYT OBITh TOJYYEHBI C
NPUMEHEHHEM XOPOIIO M3BECTHOTO Croco0a Ha OCHOBE MOPHIN3ALMH COMATHYECKHX KIIETOK
(rubpunom) nmo Kohler and Milstein (1975) Nature 256: 495. Jlpyrue BapHaHTBI NOJTYYEHUS
MOHOKJIOHAJIbHBIX AHTHUTEN BKJIIOYAIOT CIMOCOObI HAa OCHOBE BHUPYCHOW WM OHKOTE€HHOH
Tpanchopmarmu B-mumdoruToB u QaroBeiii aucruield.  XuUMepHbIE WIH T'YMaHU3HPOBAHHBIC
aHTUTENA TAaKKE XOPOIIO H3BECTHBI M3 YpOBHS TexHUKU. (m., Hanpumep, mateHTsl CIIA
4816567, 5225539; 5530101; 5585089, 5693762 u 6180370, conepskaHHe KOTOPBIX MOJHOCTHIO
NPUBEAEHO 3/1€Ch IS CCBUIKH.

B mpeanouTtuTenbHOM BapHaHTE OCYIIECTBIEHMs AHTHUTENA MO W300PETEHUIO NPEACTaBIISIOT
co00il MOHOKJIOHAJIbHBIE AHTHUTENIA 4YelIOBeKa. Takue MOHOKJIOHAJIbHBIE AHTHUTENA YeIOBEKa,
HarpasieHHble TpoTuB LAG-3 uenoBeka, MOryT ObITh MOJy4€Hbl C IPUMEHEHHEM TPAHCTEHHBIX
WIH TPAHCXPOMOCOMHBIX MBbIIIEH, UMEIIUX YacTH HMMYHHOH CHCTEMBbI YeJIOBEKa BMECTO
CHCTEMbl MbIIIK. JaHHBIE TPAHCTEHHbIE WJIM TPAHCXPOMOCOMHBIC MBIIIM BKJIFOYAIOT MBIIIEH,
obo3HauaeMbix 31ech kak HuMAb Mouse® u KM Mouse®, cCOOTBETCTBEHHO, U COBMECTHO
0003Ha4aKTCs 3/1eCh Kak "MbImu ¢ Ig yenoBeka".

HuMAb Mouse® (Medarex®, Inc.) conep>KUT MUHMJIOKYChI T'éHa MMMYHOTJIOOYJIHHA YeIOBeKa,
KOTOpbIE KOJUPYIOT MepeapaHKUPOBAHHBIE TOCIEIOBATENILHOCTH TSDKEION (L U Y) U JIETKOH K
Herneld MMMYHOTJIOOYJIMHA YeJOBeKa, BMECTe C TapreTHPOBAHHBIMU MYTAlUSIMH, KOTOPBIE
WHAKTUBHUPYIOT SHAOTE€HHBIE JIOKYCBHI [ U K Lenei (cm., Hanpumep, Lonberg, (1994) Nature
368(6474): 856-859).

Takum 0Opa3zom, TaHHBIE MBILTH OOHAPYKUBAIOT CHIKEHHYIO SKCTpeccuro IgM Mblim i K, mpu
5TOM B OTBET HA MMMYHM3ALMIO BBEIEHHBIE TPAHCI€HBI TSDKEJIOH M JIErKOH Ierel desoBeka
NOABEPraloTCs NEPEeKIIOUEHUI0 Kjlacca M COMAaTHMYeCKOH MyTalu C NPOAYLHPOBAHHUEM

MoHoksoHaspHOTO IgGK uenoBeka ¢ Beicokoil adduuHOcTRIO (Lonberg ef al. (1994), ewviue,
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ormucano y Lonberg (1994) Handbook of Experimental Pharmacology 113:49-101; Lonberg, N.
and Huszar, D. (1995) Intern. Rev. Immunol. 13: 65-93, n Harding and Lonberg (1995) Ann. N.Y.
Acad. Sci. 764:536-546). Tlonyuenue u npumenenne HuMAb Mouse®, a Takke reHOMHbBIE
Moau( KAy, UMEIOIUECs Y TAKUX MbllIeH, Takke onucanbl y Taylor et 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 ef al. (1993) EMBO J. 12: 821-830; Tuaillon ef al. (1994) J. Immunol. 152:2912-2920;
Taylor et al. (1994) International Immunology 6. 579-591; u Fishwild er al. (1996) Nature
Biotechnology 14: 845-851, conep:kaHne KOTOPBIX MOJIHOCTHIO MPHUBENEHO 3/1€Ch IJISI CCHUIKH.
Cwm. Taxoke marentsl CIIA 5545806; 5569825, 5625126; 5633425, 5789650, 5877397, 5661016;
5814318, 5874299; 5770429; u 5545807; PCT nybmukarun WO 92/03918; WO 93/12227; WO
94/25585; WO 97/13852; WO 98/24884; WO 99/45962 u WO 01/14424, conepkaHre KOTOPBIX
MIOJTHOCTBIO MPHUBEIEHO 31€Ch ISl CChUIKH.

B nppyrom BapuaHTe OCYINECTBIIEHHsS] AHTHTENAa YEJOBEKAa IO HM300PETEHHI0O MOTYT OBITh
NPOIYLHPOBAHBI C IPUMEHEHHEM MBbIIIEH, HMEIOIINX MOCIe0BATEIbHOCTH HMMYHOIIOOYINHA
4eJIOBEKa B TPAHCT'€HAX U TPAHCXPOMOCOMAX, HAIIPUMED MBIIIEH, UMEIOIUX TPAHCTEH TSKEJION
LIETTH YeJIOBEKA M TPAHCXPOMOCOMY JIETKOH Lieny yesoBeka. JlaHHbIe MBI 0O03HAYAIOTCS 3/1€Ch
kak "KM mouse®™ wu mogpobHo omucanel B PCT nybmukamun WO  02/43478.
MomuduimpoBanHas ¢opMa TaKOH MBIIIM, KOTOpas TaKXKe XapaKTePU3YeTCs TOMO3HTOTHBIM
HapyuieHueM >HnoresHoro FeyRIIB penienropHoro rena, takske onucana B PCT nybnukanuun WO
02/43478 u o6o3nauaercs 3nech kak "KM/FCGR2D mouse®™". Kpome Toro, MOTyT IIpUMEHSTHCS
mbIiy ¢ HCo7 nnm HCo12 TpaHcreHaMu TSKEJIOH LenH MM MU 0OOUMU.

JIOTIONTHUTETbHBIE BApUAHTBHI TPAHCTEHHBIX JKUBOTHBIX BKJIIOUa0T Xenomouse (Abgenix, Inc.,
nareHThl CIIIA 5939598; 6075181; 6114598; 6150584 1 6162963). [lpyrue BapuaHThI BKIIOUAIOT
"TC mpnueit" (Tomizuka ef al. (2000) Proc. Natl. Acad. Sci. USA 97:722-727) v KOPOB, UMEFOIINX
TPAHCXPOMOCOMBI TSKEJION U Jierkoii e yenoseka (Kuroiwa ef al. (2002) Nature Biotechnology
20:889-894; PCT nybnukauus WO 02/092812). Coxep:xaHue TaHHBIX MATEHTOB M MyOJMKALIUN
MIOJTHOCTBIO MPHUBEEHO 31€Ch IS CChUIKH.

B ongHOM BapmaHTe OCYINECTBJICHHS] MOHOKJIOHAJIBbHBIE aHTUTENA YEJIOBEKAa MO HM300pPETeHHUIO
NOJIYYAKOT C MPHUMEHEHHEM CIoco00B (aroBoro AucIuiest il CKPUHUHTAa OWONMOTEK T'€HOB
UMMYyHOTJIOOyTMHOB denoBeka. Cam., nanpumep, narentsl CIIIA 5223409; 5403484; 5571698,
5427908, 5580717, 5969108, 6172197, 5885793; 6521404, 6544731; 6555313, 6582915; u
6593081, copeprkaHue KOTOPBIX MOJHOCTBIO MPUBEAEHO 34€Ch AJI1 CCHUIKH.

MOHOKJIOHAJIbHBIE AHTUTENA YeJOBeKa MO H300pPETeHHIO MOTYT OBITh TaKke MOJY4YEeHbI C

npumeHeHrueM SCID mpiieli, B KOTOPBIX UMMYHHBIE KJIETKU YeJIOBEKa ObUIH PEKOHCTPYHUPOBAHbI
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TaKUM O00pa3oM, YTO IMOCJE UMMMYHH3ALMH MOTJa OBITh MOJy4eHa PEaKIsl aHTUTEN YeJIOBEKa.
Cwm., nanpumep, marentol CIIA 5476,996 u 5698767, conmepskaHHe KOTOPBIX IOJHOCTBIO
NPUBEACHO 3/1€Ch ISl CChUIKU.

B npyrom Bapuanre ocyiectsiaenus anTu-LAG-3 anturesna yeaoBeka Moyy4daroT C IPUMEHEHUEM
¢aroBoro aucruies, mpu KOTOpPOM (aru BKIIOYAIOT HYKJIEUHOBBIE KHCIIOTBI, KOIUPYIOLINE
aHTUTENA, MPOAYLUPYEMble B TPAHCTEHHBIX *KUBOTHBIX, paHee UMMyHu3upoBaHHbix LAG-3. B
NPENIOYTUTEIPHOM BapHUaHTe OCYLIECTBJIEHHS TPAHCTEHHOE >KMBOTHOE TMPENCTABISIET COOOM
HuMab, KM wunu Kirin meims.  Cu., nanpumep, natent CIIA 6794132, conepkaHue KOTOPOTO

MOJIHOCTBIO MPUBEACHO 30€CH OJIA CCBLIIKH.

HNMmyHuzaims melnen Ig yemoseka

B onmHOM BapuaHTe OCYLIECTBJIEHHs HM300peTeHHs Mblield c g denoBeka MMMYHH3HPYIOT
OYMIIEHHBIM WK O0OTaIleHHBIM MpenapatoM Ha ocHOBe LAG-3 aHTHUreHa, peKOMOMHAHTHOTO
LAG-3 Genka wim kierok, skcnpeccupyromunx LAG-3 6enok. Cm., Hanpumep, Lonberg ef al.
(1994), sviuee; Fishwild et al. (1996), éviute; PCT nybmuxanmm WO 98/24884 nmn WO 01/14424,
COJZIEp’)KaHUE KOTOPBIX MOJHOCTBIO IPUBENEHO 3/eCh AJ CChUIKU. B mnpeanoyTurensHOM
BapUaHTE OCYILECTBJEHHUS Mbllledl Bo3pacToM 6-16 Hexenb MMMyHM3UpPYrOT 5-50 mxr LAG-3
Oenka. AJNBTEpPHATHUBHO, NMPUMEHSIOT CIUTBIA mojunentun u3 dactu LAG-3 u uactu, He
apnsowerics LAG-3.

B onHOM BapuaHTe OCyIIE€CTBJIEHUS TPAHCTEHHBIX MbIIIeH HMMYHU3UPYIOT UHTPANIEpUTOHEATIbHO
(I/P) wnu BuytpuBerno (I/V) LAG-3 aHTHreHOM B TOJHOM azabloBaHTe @DpeiiHna ¢
nocneayoummMu I/P unn I/V nMMyHH3aLMsIME aHTUT€HOM B HETIOJHOM anbloBanTe ®@peiinna. B
OPYyTUX BapHaHTaX OCYLIECTBJIEHUS MPUMEHSIOT aJbIOBAHTHI, HE SIBISIOLINECS aJbIOBAHTOM
@peitHna, WU LeNbHbIE KIeTKH 0e3 aabioBanTa. [1na3zMa MOXeT ObITh MOBEPTHYTA CKPHHHHTY
c npumeHenneM ELISA, npu 5ToM kiieTkH Mbliiel ¢ JOCTaTOYHBIMU YPOBHSIMU TUTpa aHTU-LAG-

3 I/IMMYHOF.HO6y.]II/IHa YECJIOBEKA MOT'YT IIPUMEHATHCA AJIA MOJTYUYCHUS CJINUTBIX KOHCTPYKTOB.

Ilonyuenue FI/I6DI/II[OM, OpOAYLHHMPYVIOINWX  MOHOKJIOHAJBHBIC AHTUTEJIA YCJOBCKA IO

U300PETeHHIO.

Jns monydeHWss THOPUAOM, MPOAYLHMPYIOIUX MOHOKJIOHAJbHBIE AHTHTENAa YeJOBEKa I10
M300pETEHNIO, CTUIEHOLUTBI W/ U KJIETKH JIUM(PATHYECKUX Y3JI0B UMMYHHU3UPOBAHHBIX MbIIIEH
MOTYT OBITh BBIIEJIEHBI U CJIUTHI C MOAXOASIIEH NMMOPTAIN30BAaHHOHN KJIETOYHOH JIMHUEH, TaKOH
KaK JINHUSI MUEJIOMHBIX KJI€TOK MbImu. [lomyueHHble rHOpUIOMBI MOTYT OBITH MOABEPTHYTHI

CKPUHUHTY Ha MPOAYLUPOBAaHHE aHTUTeHCnen(UIHbIX aHTuTedn. [lonyuenue rubpuaoM Xoporo



37

U3BECTHO U3 ypoBHs TexHUKU. Cm., nanpumep, Harlow and Lane (1988) Antibodies, A Laboratory

Manual, Cold Spring Harbor Publications, New York.

Ilonyuenue TDaHC(beKTOM, OPpOAYIHUPYIOIKWX MOHOKJIOHAJBHBIC aHTUTECIA 10 H306De’TeHI/IIO

AHTHTENa 1O M300pETeHHI0 MOTYT OBbITh TAKXKE MOJNYYeHbI B TPAHC(HEKTOME KIIETKU-XO3SIMHA,
HaIpuMep C MPUMEHEeHHeM KOMOMHHpoBaHUs criocoOoB pexomOuHanTHBIX JIHK m cmocoGos
TpaHC(EKIMU TeHOB, KaK XOPOLIO M3BECTHO M3 YPOBHS TeXHUKH (Harpumep, Morrison, S. (1985)
Science 229:1202). B ognom Bapuante JIHK, KOmHPYIOLIYIO YaCTH WK TIOJIHOPA3MEPHBIE JIETKHE
U TsDKENbIe 1IN, TOJYYEHHYK CTaHIAPTHBIMH MOJIEKYJIIPHO-OHOJNIOTHUECKUMH CTIOCO0aMH,
BCTABJISIIOT B OJIMH WJIM HECKOJIbKO BEKTOPOB SKCIPECCHH, TAaK YTO TEHBbI SIBJISIOTCS
(PYHKLIMOHAJIBHO CBSI3aHHBIMU C TPAHCKPHUIILIMOHHBIMH MU TPAHCISIHOHHBIMH PEryJIITOPHBIMU
NIOCJIEIOBATENIbHOCTSAMU. B TaHHOM KOHTEKCTE TEPMHH "(PYHKIIMOHAIBHO CBSA3aH" O3HAYAET, YTO
reH aHTHUTEeJa JIMTUPOBAH B BEKTOP TAaKUM 00pa3oM, HYTO TMOCJIENOBATENbHOCTH KOHTPOJIS
TPAHCKPHUIILUN U TPAHCISIIUU B BEKTOPE OCYLIECTBISIFOT CBOK (PYHKIMIO, 3aKITFOYAIOIIYIOCS B
peryJIrpOBaHUHU TPAHCKPHUIILMH U TPAHCISILMH ['e€HA AaHTUTENA.

TepMun "perynatopHas MOCIENOBATEIbHOCTb" BKJKOYAET NMPOMOTOPBI, SHXAHCEPHI U JApYrHe
3JIEMEHTBl KOHTPOJIA JKCIpeccHH (HarpuMep, CHUTHAIbI IIOJIMAJICHWINPOBAHUS), KOTOpbIE
KOHTPOJHPYIOT TPAHCKPUILMIO WM TPAHCIALUIO TIEHOB Lenedl aHTUTena. JlaHHbIe
peryJIATOpHBbIE TOCHenoBaTeIbHOCTH omnucanbl, Hampumep, y Goeddel (Gene Expression
Technology. Methods in Enzymology 185, Academic Press, San Diego, CA (1990)).
IIpennoyrurenbHble PEryJsATOPHBIE MOCIEAOBATENBHOCTH JUIsl 3KCIPECCUU B KIIETKE-XO35IMHE
MJIEKOTMTAIOLIETO BKJIIOYAIOT BUPYCHBIE 3JIEMEHTBI, KOTOpPbIE NMPUBOAST K BBICOKUM YPOBHSIM
sKcmpeccur Oejka B KJIETKaxX MJICKOMHUTAIOLINX, TaKHe KaK MPOMOTOPbI M/MJIM 3HXAHCEPBI,
nojyueHHole u3 1mromerajosupyca (CMV), Bupyca ob6e3bsn 40 (SV40), anmeHoBupyca
(Hampumep, OCHOBHOW To3aHMN TpomoTop aneHoBupyca (AdMLP)) u Bupyca TOJHUOMBI.
ANBTEpPHATUBHO, MOTYT MPHUMEHSTHCSI HEBUPYCHBIE PETYJIATOPHBIE MOCIIEAOBATEIbHOCTH, TAKUE
KaK TMPOMOTOp YOMKBUTHHA I mpomMoTop [(-rmodmHa.  Kpome TOro, MOryt mpuUMEHSATHCS
PETYJSITOPHBIE 3JIEMEHTBI, COCTaBJICHHBIE W3 MOCIIEIOBATENILHOCTEH W3 Pa3HBIX HCTOYHHKOB,
TaKre KaK MPOMOTOpHasi cucreMa SRa, KOTOpasi CONEPKUT IMOCNEAOBATENIbHOCTH U3 PAHHETO
npomotopa SV40, u AiMHHBIN KOHIIEBOH NMOBTOP BUpyca T-KiIeTOuHOTo Jeiko3a YeaoBeKa TUna
1 (Takebe ef al. (1988) Mol. Cell. Biol. 8:466-472). BekTop 3KCIPECCHU U KOHTPOJIbHBIE
MOCJIEIOBATEIbHOCTH SKCIIPECCHH BBIOUPAIOT TaKUM 00pa3oM, 4TOObI OHH OBLTH COBMECTHMBI C
MPUMEHSEMOHN KJIETKONU-XO35IUHOM.

I'en nerkoii Lenu aHTUTENA U TeH TSKEJON LIeNH aHTHUTEIa MOTYT OBITh BCTABJIEHBI B OJUH WUJIH
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BaprabenbHbIe YIACTKH JJISl CO3AaHHUS ITOJIHOPA3MEPHBIX '€HOB aHTUTENIA JTFOOOT0 H30THIIA ITyTEM
UX BCTPAMBAaHUS B BEKTOPbI HKCIPECCHH, KOTOPbIE YK€ KOAMPYIOT KOHCTAHTHBIM Y4acTOK
TSDKEJION 1NN U KOHCTAHTHBINA y4aCTOK JIETKOH nenu TpedyeMoro u30TUIa, Tak 4TO VH CErMeHT
(byHKLMOHANBHO CcBsi3aH ¢ CH cerMeHTOM(aMH) B BEKTOpE, a VL CErMEHT (PYHKLIMOHAJIBHO CBSI3aH
¢ CL cermeHTOM B BekTOpe. JlOMONHUTENIBHO MM AJbTEPHATUBHO, PEKOMOWHAHTHBIA BEKTOP
HKCIPECCUN MOXKET KOOUPOBATh CUTHAJIBHBIM MENTHI, OOECHeYMBAIOLIMN CEKPEeLHIo Ienu
aHTUTENA U3 KJIETKH-X035IMHA. [ eH 1ernell aHTuTesa MOXKeT ObITh KJIOHMPOBAH B BEKTOP, TAK YTO
CUTHAJIbHBIA TIENTU/ CBSI3aH B paMKe CYUTHIBAHHMS C AMHMHO-KOHIIOM TI'eéHa Leneid aHTHTeNa.
CurHanbHBIN NENTUA MOXET MPEACTaBJISTh COO0I CUTHAJBHBIA NENTHA UMMYHOTJIOOYJIMHA WITH
I€TEPOJIOTUYHBI ~ CUTHAJIbHBIA ~ mentux  (TO  €CTh  CHTHAJNBHBIA — MENTHX U3
HEMMMYHOTJIOOYJIMHOBOTO OeJKa).

B nomonneHme Kk TreHaM 1Hened aHTHTENa M PETYJSATOPHBIM  IMOCIEIOBATEIbHOCTSIM
PEKOMOMHAHTHBIE BEKTOPbI 3KCIPECCHH IO HU300PETEHHI0 MOTYT HECTU JOMNOJHUTENbHBIC
NOCJIEZIOBATENIbHOCTH, TaKHWE KaK IOCIENOBATEIbHOCTH, KOTOPBIE PEryJUPYIOT PETUTHKALIUEO
BEKTOpPA B KJIETKaX-X035€Bax (HApUMep, OPUIKUHBI PETUTUKALIIN) U CEJIEKTUPYEMbIE MapKEepHbIE
reHpl. CenekTHpyeMblii MapKepHBIN T'eH o0ecreduBaeT OTOOp KIIETOK-XO0351€B, B KOTOpPbIE OBLT
BBeZIeH BeKTOp (cM., Hanpumep, nateHTsl CIIA 4399216, 4634665 u 5179017). Hanpumep, B
TUNMYHOM CIlydae CeJNIEKTUPYEMbIl MapKepHbIi reH OOyCIOBIMBAET YCTOWYMBOCTh K
JIEKapCTBEHHBIM BellecTBaM, TakiM Kak G418, rurpoMHLIMH WIIM METOTPEKCAT, KJIETKU-XO35HHA,
B KOTOpyH0 ObUl BBefeH BekTop. llpeamodruTenpHble CENEKTUPYyEMble MapKEpHbIE TI'€HbI
BKJIIOHAOT B reH auruapodonarpenykrassl (DHFR) (ans npumenenus B dhfr-knerkax-xo3sieBax
¢ orbopom/amnuKaLyeil B MpUCYyTCTBUH METOTPEKCATa) M I'eH neo (A7t oT0opa B IPUCYTCTBHH
G418).

JUIsl 3KCIPECCHU JIETKUX M TSDKENbIX Lerneld SKCIPECCHPYIOUINi BeKTOp(bl), KOOUPYIOIIHE
TSDKEJbIe W JIETKHE IIeNd, TPAaHCHHUUUPYIOT B KIETKY-XO35SMHA C IOMOINBI0 CTAaHAAPTHBIX
CrIOCcO0O0B. Paznuuneie ¢opmbl TepMuHa "TpaHCEKIHA" OXBATBIBAIOT IIUPOKUI CIIEKTP
croco0OB, HIMPOKO MPHUMEHSIEMBbIX Ul BBeneHus sk3oreHHol JIHK B mpokapuoTndeckyro wim
SYKAPUOTHYECKYI0  KJIETKY-XO3fMH, HAmpuUMep SJIEKTPONOpaLuio, Kaimblui-¢hochaTHyro
npeuunuraiyio, JADAD-nekcTpaHOBYIO TpaHC(PEKLUUIO W UM