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CITIOCOBbI JIEHEHMA PAKA C ITPUMEHEHHMEM AHTUTEJI K OX40 B KOMBHUHAILIMUA C
AHTHUTEJIAMU K TIGIT

OBJIACTb TEXHUKU
[0001] B HacrosilieM AOKYMEHTE PACKPBIT CIIOCOO JIEYEHUS paka ¢ NMPUMEHEHHeM KOMOMHALUH
AHTHUTENT WM MX aHTUTEHCBSI3bIBAIOLINX ()PArMEHTOB, KOTOpbIe CBsi3bIBatOTCs ¢ OX40 uenoBeka u

TIGIT (T-knerounsiii uMMyHOpeuenTop ¢ nomenamu Ig u ITIM) yenosexka.

ITPEIIIECTBYIOIUA YPOBEHb TEXHUKU

[0002] OX40 (takxke wusBectHbli kak ACT35, CDI134 wmum TNFRSF4) npencraensier coOoi
TpaHCMeMOpaHHbBIHA CTUKONpoTenH | Tuma ¢ MonekynsipHOH Maccoil mpuOmmurensHo 50 k/la u
SBJISIETCS YJICHOM cynepcemeiicTsa peuentopa ¢akropa Hekposa omyxoin (TNFRSF) (Croft, 2010;
Gough and Weinberg, 2009). 3penbiit OX40 ugenoBeka coctout u3 249 aMUHOKHCIOTHBIX (AA)
OCTaTKOB, C LIMUTOIUIA3MaTHYECKUM XBOCTOM U3 37 AA M BHEKJIETOYHOH o0nacTeio m3 185 AA.
Breknerounsiii nomer OX40 comepXUT TpU TOJHBIX W OAMH HEMNOJHBIA JOMEHBI, Oorarbie
uctenHoM (CRD (ompenensiromnyie KOMIUIEMEHTAPHOCTb 0ONacTH)). BHYTPUKIIETOUHBIN JOMEH
0X40 conepxxut onuH koHcepBaTuBHbI MOTUB QEE, cBsi3aHHBIN ¢ mepenadeil CUrHaia, KOTOPBIH
OTIOCpenyeT CBsI3bIBAHHE C HECKONbKUMH (pakTopami, accouuupoBaHHbiMu ¢ TNFR (penenropom
¢akropa Hekposa onyxonu) (TRAF — accouuuposannsiii ¢ TNF ¢axrop), Bxmodas TRAF2, TRAF3
u TRAFS, uro mossomser OX40 cBsA3bIBaTbCA C BHYTPUKJIETOYHbIMH KuHa3amu (Arch and
Thompson, 1998; Willoughby et al., 2017).

[0003] ITepBonayansro OX40 oGHAPYKUIH HA AKTUBHPOBAHHBIX CD4" T-KJIeTKax KphIChI, a 3aTeM
KJIOHMPOBAJIM MBIIIMHbIE U 4YelioBeueckue romoniorun u3 T-kierok (al-Shamkhani et al., 1996;
Calderhead et al., 1993). B nmomonHeHHe K SKCIPECCHH HA aKTMBHPOBAHHBIX CD4™ T-kjeTkax,
Bkirouasi kinetkn T-xenmepst (Th) 1, Th2-knerku, Thl7-knerky, a Takke perynsaTopHbIX T-kieTkax
(Treg), sxcmpeccusi OX40 Taxske 6bUIa OOHAPYKEHA HA MOBEPXHOCTH akTHBUpOBaHHBIX CD8™ T-
KJIEeTOK, ecrecTBeHHbIX KuiuiepHbIx (NK) T-xnerok, Hedirpoduno u NK-kierok (Croft, 2010).
Hanporus, Huskas skcnpeccus OX40 obHapyxkena Ha HauBHBEIX CD4™ 1 CD8” T-kneTkax, a Takxe
Ha OombmuHCTBe T-KileTok mamsiti, Haxomsumxcst B mokoe (Croft, 2010; Soroosh et al., 2007).
ITosepxHocTHast skcrpeccust OX40 nHa HauBHbIX T-kieTkax sBisiercs BpeMeHHOW. Ilocne
aktuBauuu  TCR  (peuenropa T-kmerkm) skcmpeccust OX40 nHa T-kieTkax 3HAYUTENBHO
NOBBIIIAETCA B TeUeHHE 24 4, C NMUKAMU B NPHUOIU3UTENBbHO 2-3 IHS, COXPAHSACh B TEUEHUE

npubnusurensHo 5-6 nHel (Gramaglia et al., 1998).
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[0004] JIurang OX40 (OX40L, taxke m3BecTHbI Kak gp34, CD252 umm TNFSF4) susercs
enuHCTBeHHBbIM JurangoM 1t OX40. [Tonobuno apyrum unenam TNFSF (cynepcemeticto dakTopa
Hekposa omyxonn), OX40L mpencrasisier coboit muxonporenH Il Tuna, xoroperi conepxxur 183
AA ¢ BHYTPHUKJIETOUYHBIM TOMEHOM u3 23 AA u BHeksieTouHbIM noMeHoM u3 133 AA (Croft, 2010;
Gough and Weinberg, 2009). OX40L ecrecTBeHHbIM 00pa3oM 0Opa3yeT TOMOMEpHBIN TPHUMEPHBIN
KOMIJIEKC Ha TIOBEPXHOCTH KJIeTKH. Tpumep nuranaa BzaumMoneicTayer ¢ TpemMs komusimu OX40 Ha
rpaHMLIe pas3lena MOHOMEP-MOHOMEp JIMraHna B OCHOBHOM dYepe3 obmactu peuentopa CRDI,
CRD2 u uwactmuno CRD3, Ho 6e3 yuactuss CRD4 (Compaan and Hymowitz, 2006). OX40L B
OCHOBHOM 3KCIIPECCHPYETCsl Ha AaKTHBHPOBAHHBIX AaHTUrEeHIpe3eHTupyromux kiertkax (AIIK),
BKJIFOUasi akTuBHpoBaHHbIe B-kierku (Stuber et al., 1995), 3penble TpaaWLMOHHBIE NEHAPUTHBIE
knetku (JIK) (Ohshima et al., 1997), mnasmonuronnusie K (ITJIK) (Ito et al., 2004), makpodaru
(Weinberg et al., 1999) u xnerku Jlanrepranca (Sato et al., 2002). Kpome Toro, 6b110 00HApYKEHO,
yro OX40L skcnpeccupyercss Ha Ipyrux THUIAX KJIETOK, TakuxX kak NK-kjieTku, TydHble KJIETKH,
MOZIMHOKECTBA AKTHBHPOBAHHBIX T-KJIETOK, & TaKXe COCYIAHMCTbIE SHAOTENHANbHBIE KIETKU |
riagkombitednbie kietku (Croft, 2010; Croft et al., 2009).

[0005] Tpumepuszanuss OX40 nyrem JaurupoBaHusi ¢ nomoimbo TpuMepHoro OX40L wunu
IVMEpHU3alysi € IOMOINBI0 ArOHUCTHYECKUX AHTHUTEN CIOCOOCTBYIOT PEKPYTHHIY M CTBIKOBKE
anantepHbix Moiekynl TRAF2, TRAF3 w/umu TRAFS ¢ ero BayrtpukierounsiM MotuBoM QEE
(Arch and Thompson, 1998; Willoughby et al., 2017). Pexpytunr u creikoBka TRAF2 u TRAF3
MOTYT Aajiee MPUBOAUTD K akTUBALUU Kak kaHOHNUYeckux NF-kB1, Tak u HekaHoHn4eckux NF-kB2
nyTel, KOTOpble WIPalOT KIIOUEBBIE POJM B PETYISLUN BBDKUBAEMOCTH, AU((EepeHLUPOBKH,
Pa3MHOKEHHMsI, TMPOAYKUMH LUTOKMHOB U 3ddektopubix ¢yukumit T-knerox (Croft, 2010;
Gramaglia et al., 1998; Huddleston et al., 2006; Rogers et al., 2001; Ruby and Weinberg, 2009,
Song et al., 2005a; Song et al., 2005b; Song et al., 2008).

[0006] B HopMmanbpHbIX TKaHsx skcrnpeccuss OX40 HuM3Kas W MPOUCXOOUT B OCHOBHOM Ha
mam¢ponurax B auMmpounsbix opranax (Durkop et al., 1995). OnHako MOBBIIEHHE KCIIPECCUU
OX40 Ha WMMyHHBIX KJI€TKax YacTo HaOJrofanach Kak Ha JKMBOTHBIX MOJEISIX, TaKk U Y
YeJIOBEUECKHX MAIMeHTOB C martojiorundeckumu cocrosaussMu (Redmond and Weinberg, 2007),
TaKUMH Kak ayTouMMyHHbIe 3a0onesanust (Carboni et al., 2003; Jacquemin et al., 2015; Szypowska
et al., 2014) u pakoswie 3a0oneBanus (Kjaergaard et al., 2000; Vetto et al., 1997, Weinberg et al.,
2000). IlpumeuarenbHO, 4YTO TOBBIIEHHass osKkcnpeccuss OX40 cBsazana ¢ Oomee monroi
BbDKMBAEMOCTBIO Y TAIMEHTOB C KOJOPEKTAJbHBIM PAKOM M MEJNAaHOMOW KOXH, a OOpaTHO
KOppeNIupyeT ¢ BO3HUKHOBEHHEM OTJAJIEHHBIX METAcTa30B M Oojee BBIPAKEHHBIMU IPU3HAKAMHU

onyxomu (Ladanyi et al., 2004; Petty et al., 2002; Sarff et al., 2008). Tak>xe OplIO MOKa3aHO, YTO
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nedenne aHTUTeIoM K OX40 MOXET BBIABISATH MPOTUBOOITYXOJIEBYIO 3(p()EeKTHBHOCTD B PA3IMYHBIX
MpIIMHbIX Momensax (Aspeslagh et al, 2016), ykaseiBas Ha mnoreHuman OX40 B kauecTse
UMMYHOTEPANeBTUYECKON MHUIIEHU. B mepBOM KJIMHHUYECKOM MCCIEOBAHUU HAa OHKOJOTMYECKHX
nanueHTax, nposeneHHoM Curti U Ap., ¢ arOHUCTUYECKMM MOHOKJIOHAJNIBbHBIM aHTUTenoM k OX40
HAaOJNIOAINCh ~ CBUJETENbCTBA  MPOTUBOOMYXONEBOW  3((EKTMBHOCTM M aKTHUBALUU
onyxonecnenuduueckux T-KIeTOK, YTO YKa3bIBaJIO Ha TO, uTo aHTHTena Kk OX40 mosjesHsl ams
YCHJICHHsI TPOTHBOOMYX0NeBbIX T-kyeTounbix oTeetoB (Curti et al., 2013).

[0007] Mexanm3m  nmeicTBus  aroHUCTHYeckux aHtuten k OX40 B omocpenoBaHuU
NPOTUBOOIYXOJIEBOH 3((EKTUBHOCTH H3y4Yad B TEPBYKD OuYepeAb HAa MBILIMHBIX MOIEJSX
omyxoneli (Weinberg et al., 2000). /o HegaBHero BpeMeHU MEXAaHHM3M IEHCTBHSI arOHHCTUYECKUX
aatuten kK OX40 B onyXoJsix OOBSCHSJICS UX CIMOCOOHOCTBIO 3aITyCKaTh KOCTUMYJIHPYIOIIUI MyTh
nepenaun curHana B 3¢ @dekTopHbIx T-KiIeTkax, a Takke WHrHOUpyromuMH 3¢dexkTamu Ha
maddepernumnposky u ¢pynkunu Treg knetok (Aspeslagh et al., 2016; Ito et al., 2006; St Rose et al .,
2013; Voo et al.,, 2013). HenaBHue wucclienoBaHUsSl MOKA3aJH, YTO KaK B JKMBOTHBIX MOIEISX
ONMyxoJield, TaKk M Yy OHKOJIOTMYECKHUX TallMEHTOB, MPOHHMKAKOIINE B OMyXoib Treg KIETKH
3KCTIpeccUpyloT Gonee Beicokue ypoBHH OX40, uem sddekropusie T-knetku (kak CD4", Tak n
CD8") u nepupepuueckue Treg xnerku (Lai et al., 2016; Marabelle et al., 2013b; Montler et al.,
2016; Soroosh et al., 2007, Timperi et al., 2016). CnenoBarenbHo, BTOpU4YHBbIE 3(PPEKTHI, C
MOMOILBIO KOTOpBIX aHTuTena k OX40 3anmyckaroT IpOTUBOOMYXOJIEBbIE OTBETHI, 3aBUCAT OT UX Fc-
OTOCPENOBAHHBIX 3(D(EKTOPHBIX (DYHKIMI NPU MCTOIIEHMH BHYTpHOMyxoneBbix OX40™ Treg
KJIETOK TIOCPEICTBOM aHTUTENO3aBHCUMON  KyeTouHoi wuurtotokcuunoctn (ADCC)  w/wmm
aHTUTeNI03aBUCUMOro kierodHoro (arouurtoza (ADCP) (Aspeslagh et al., 2016; Bulliard et al.,
2014; Marabelle et al., 2013a; Marabelle et al, 2013b; Smyth et al.,, 2014). Dra pabora
JIEMOHCTPHUPYET, uTO aroHuctuyeckne anturena k OX40 ¢ Fc-omocpenoBanuol 3¢ ¢dexkropHOi
($yHKLIMEH MOTYT TPENNOYTHTENBHO HMCTOLIATh BHYTPUONYXOJEBble 1reg KIETKH M YIy4IlaTh
cootromenuss CD8” addexroprbix T-kneTok k Treg KIeTkaM B MHKPOOKpYyskeHur onyxomu (TME),
YTO MPHUBOAUT K YIYYIIEHHIO MPOTHUBOOMYXOJEBBIX WUMMYHHBIX OTBETOB, YCHJICHHIO DPErPECCHH
onyxonu u ynydmenuto BepkuBaemoctu (Bulliard et al., 2014; Carboni et al., 2003; Jacquemin et

al., 2015; Marabelle et al., 2013b). OcHOBBIBasiCb Ha 3THX pe3yJbTaTax, CYIIECTBYET

)
HEYJOBJIETBOPEHHAS] MEIHUIIMHCKAsI MOTPEOHOCTh B pa3padoTke aroHucTudeckux antuten k OX40,
KaK ¢ arOHUCTHYECKOW aKTUBHOCTBIO, Tak U ¢ Fc-onocpenoBanHbiMU 3(hPekTOPHBIMU (HYHKITUSIMU.

[0008] Ha ceronHsAImHMUI O€Hb KJIUMHUYECKH MPUMEHseMble aroHucTu4deckue anturena k OX40 B
OCHOBHOM TMPENCTaBJSIIOT COOOH  JIMTaHI-KOHKYPEHTHBIE AaHTHUTENa, KOTOpble OJIOKUPYIOT

B3aumoneiicteue 0X40-OX40L (manpumep, WO02016196228A1). ITockonbky B3auMOAEHCTBUE
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0X40-OX40L nHeobxomumo anst ycuiieHUs: 3()(EeKTUBHOrO MPOTHBOOMYXOJEBOIO HMMYHHTETA,
onokaga OX40-OX40L orpanuumBaer 3(PPEeKTHBHOCTh 3THUX JIUTAHA-KOHKYPEHTHBIX AHTUTE.
CrnenosarenpHO, aroHuctuueckue anturena k OX40, xoropble crnenupUIEecKH CBS3BIBAIOTCS C
0X40, ne wmemas B3aumopelicteuro OX40 ¢ OX40L, npuromHbl A8 JI€4eHHs] paka MU
ayTOMMMYHHBIX PacCTPOMCTB KaK B MOHOTEPAIHNH, TAK U B KOMOMHHUPOBAHHON TEPAIHH.

[0009] ITobimenne skcrpeccun TIGIT B omyxomb-unpunstpupyromux gumdountax (TIL) wu
MOHOHYKJIEApHBIX KJieTkax nepudeprueckoii kpou yenoeka (MKIIK) Obuto 3aperucTpupoBaHO
NpU MHOTHX BUJIaX paka, Takux Kak pak yerkux (Tassi, et al., Cancer Res. 2017 77: 851-861), pak
numesona (Xie J, et al., Oncotarget 2016 7: 63669-63678), pak mosounoii skene3bl (Gil Del Alcazar
CR, et al. 2017 Cancer Discov.), octpeiii muenouansiii neiikoz (OMJI) (Kong Y et al., Clin Cancer
Res. 2016 22: 3057-66) u menanoma (Chauvin JM, et al., J Clin Invest. 2015 125: 2046-2058).
IToserennas skcrpeccust TIGIT mpu OMJI cBA3aHa C IUIOXUM TNPOTHO30OM BBIKHBAEMOCTHU
nanneHToB (Kong Y et al., Clin Cancer Res. 2016 22: 3057-66). I1oBbllueHne perysinuy nepenadu
curHanos TIGIT urpaer BaxxHyIO poJjib HE TONIBKO B UMMYHHOM TOJIEPAHTHOCTH K PaKy, HO U TaKKe
K XpoHHueckoi BupycHoi nHdpexnun. Bo Bpems BUY-undexunn sxenpeccust TIGIT Ha T-knerkax
Obula 3HAUUTENPHO BBIE W TMOJOXKHUTENBHO KOPPENHpOBaJia C BHUPYCHOM HArpysko W
nporpeccupoBanuem 3adonesanus (Chew GM, et al., 2016 PLoS Pathog. 12: €1005349). Kpome
toro, onokana peuentopa TIGIT mo-oTnenbHOCTH MMM B KOMOMHALIMU C APYTOi ONOKamOH MOXKET
criacTu (PyHKLMOHAJIBHO UCTOIIEHHBIEY» T-KJIeTKM Kak in vitro, Tak u in vivo (Chauvin JM, et al., J
Clin Invest. 2015 125: 2046-2058; Chew GM, et al., 2016 PLoS Pathog. 12: €1005349; Johnston
RJ, et al. Cancer Cell 2014 26: 923-937). B ciydasix paka ¥ BUPYCHBIX HHQEKIHMH aKTHBALMS
nepenaun curHanoB TIGIT cmocoOcTByeT MUCHYHKIMH MMMYHHBIX KJIETOK, YTO MPUBOIUT K
pa3pacTaHUI0 paka WM JUIMTeNbHOH  BUpycHOW uHGexkuumu. HWurubuposanme TIGIT-
OMOCPENIOBAaHHONH WHTUOMPYIOIIEH Tepenadydl CUTHAJOB TEPANEeBTHYECKUMH areHTaMHU MOXKET
BOCCTAHOBUTD (PYHKIIMOHAJIBHYIO aKTUBHOCTb UMMYHHBIX KJIETOK, BKitodast T-knerku, NK-kimeTku
u nernpunHble kietku (JK), TeM cambiM NOBBIIAS MMMYHUTET MPOTHB PaKa M XPOHHYECKOH

BUPYCHOH MH(pEKINH.

CYIIHOCTDb U30BPETEHUA

[00010] Hacrosiimee n3o0peTerne HampaBieHO HA KOMOMHAIIMIO arOHUCTHYECKUX AHTHTEN K
0OX40 u aaturen k TIGIT u ciocobbl mpuMeHeHUs] KOMOMHALIMY 3THX aHTHTEN MPH JICYEHUU PaKa.
[0011] B omHOM BapuaHTe OCYLIECTBJICHUS HACTOSIIEr0 M300peTeHHs NPEIOKEHBbl aHTHTENAa K
0X40 B xomOuHaruu ¢ anrurenaamu Kk TIGIT. B onHom acniekre aronnctudeckoe antureno k OX40

Y aHTUTCHCBSI3bIBAIOIINN (PparMeHT 0 HacToALEeMy H300peTeHnio He KoHKypupyer ¢ OX40L mm
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He Memaer cBsa3bBaHu0 OX40 ¢ ero nuranaom OX40L. B ognom acnekre antureno k TIGIT
cHmkaeT nepenady curtanos TIGIT.

[0012] Hacrosiee u3o0peTreHne OXBaThIBAET CIEAYIOMNE BAPHUAHTbI OCYIECTBICHHSI.

[0013] Crioco® neueHusi paka, BKJIIOYAIOIIUI BBeAeHHE CYyObekTy S((PEKTHBHOIO KOJIUYECTBA
HEKOHKYpeHTHOro antutena K OX40 mim ero aHTUreHCBA3BIBAIOIIETO (hparMeHTa B KOMOMHALIMH C
antutesoM K TIGIT wiu ero aHTUTeHCBA3BIBAIOIIUM (PPArMEHTOM.

[0014] Cniocob, B xotopom anTuTeno k OX40 cnenududecku cpsizbiBaercs ¢ OX40 denoBeka u
COZIEPIKHUT:

(1) BapuabenbHyr oOjacTh TsoKeIOW uemnu, koropas comepxutr (a) HCDR (ompenpensitormyro
KOMITJIEMEHTApHOCTh o0nacTh Tsikenont nenu) 1 ¢ SEQ ID NO: 3, (b) HCDR2 ¢ SEQ ID NO: 24 u
(c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyr0 00nacTh Jierkoil memnu, kotopas comepxur: (d)
LCDR (omnpenensiromnyr KoMIUIeMeHTapHOCTh obnacTh jerkoit nemu) 1 ¢ SEQ ID NO: 25, (e)
LCDR2 ¢ SEQ ID NO: 19 u (f) LCDR3 ¢ SEQ ID NO: 8;

(i1) BapuabenpHy0 00NacTh Tskenon uemnu, koropas cogepxkut (a) HCDR1 ¢ SEQ ID NO: 3, (b)
HCDR2 ¢ SEQ ID NO: 18 u (¢c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHy0 001acTb JETKOH LEenH,
xotopas comepxur: (d) LCDR1 ¢ SEQ ID NO: 6, (¢) LCDR2 ¢ SEQ ID NO: 19 u (f) LCDR3 ¢
SEQ ID NO: §;

(ii1) BapuabenpHy0 0bmacTh Tspkenol neru, koropas copepxut (a) HCDR1 ¢ SEQ ID NO: 3, (b)
HCDR2 ¢ SEQ ID NO: 13 u (c) HCDR3 ¢ SEQ ID NO: 5, u BapunabenbHyto 001acTh JErkon Leny,
xotopas conepxkuT: (d) LCDR1 ¢ SEQ ID NO: 6, (¢) LCDR2 ¢ SEQ ID NO: 7 u (f) LCDR3 ¢ SEQ
ID NO: 8; unu

(iv) BapuabenbHyO 00MacTh TsKeNnou wemnu, koropas conep:xkut (a) HCDR1 ¢ SEQ ID NO: 3, (b)
HCDR2 ¢ SEQ ID NO: 4 u (c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyt0 00NacTh JETKOH LEMH,
xotopas conepxut: (d) LCDR1 ¢ SEQ ID NO: 6, (e) LCDR2 ¢ SEQ ID NO: 7 u (f) LCDR3 ¢ SEQ
ID NO: 8, B komOunauuu ¢ autureioMm K TIGIT unmu ero aHTUTeHCBSA3BIBAIOIINM (DparMEeHTOM.
[0015] Cnocob, B kotopom anTuTeno kK OX40 viii aHTUTeHCBSI3bIBAIOIIMI CONEPIKHUT:

(1) BapmabenbHyro obOmacte Tsokenod nemu (VH), xoropas comepsxkur SEQ ID NO: 26, wu
BapuadenbHyr0 o0nacTk jerkoi nenu (VL), koropas conepsxut SEQ ID NO: 28;

(i) BapmabenbHyro obmacte Tsikenon nermu (VH), koropas comepxxur SEQ ID NO: 20, wu
BapuadenbHyr0 o0nacTk jerkoi enu (VL), koropas conepskut SEQ ID NO: 22;

(iii) BapuabenbHyro obOmacte Tspkenon memm (VH), xortopas comepxutr SEQ ID NO: 14,
BapuadenbHyr0 o0nacTe jerkoi uemnu (VL), koropas conepxkut SEQ ID NO: 16; wiun

(iv) BapmabenmpHyto obmacte Tsikenmoi uenu (VH), koropas comepxur SEQ ID NO: 9, u

BapuadenbHyr0 oOnacTk jerkoi nemnu (VL), koropas conep:xkut SEQ ID NO: 11.
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[0016] Crnoco0, B kotopom antuteno kK TIGIT mnn ero aHTUreHCBS3bIBAIO LN (ParMeHT COOEPIKHUT
AHTUIeHCBSA3BIBAIOINUI OMEH aHTHUTENa, KOTophli crieruduuecku cessbiBaer TIGIT uenoseka, u
comeput BapuabenpHYI0 o0nacTh Tspkenon uenw, copepxkamyr: HCDR1 ¢ SEQ ID NO: 32,
HCDR2 ¢ SEQ ID NO: 33 u HCDR3 ¢ SEQ ID NO: 34, u BapuabenbHyto 00JacTh JETKOH Lemy,
cogepxainyro: LCDR1 ¢ SEQ ID NO: 35, LCDR2 ¢ SEQ ID NO: 36 u LCDR3 ¢ SEQ ID NO: 37.
[0017] Cnocob, B koropom antuteno Kk TIGIT conepkUT aHTHreHCBA3BIBAIOIINN TOMEH aHTHUTENA,
koTopbIii crierudpudecku cBsizbiBaeT TIGIT denoBeka, u COOEPKUT BapuabeIbHYIO 00NACTh TSKEION
uenu (VH), comepskainyr0 aMHUHOKUCIOTHYI mnocienoarenbHocte SEQ ID NO: 39, wu
BapuadeNbHy0 00nacTh Jierkoi renu (VL), comeprkaiinyro aMHUHOKUCIIOTHYIO TIOC/IEAOBATENIbHOCTh
SEQ ID NO: 41.

[0018] Criocob, B koTopom anTuTe 0 K OX40 MM aHTUTEHCBA3BIBAIOIINEN (DparMeHT MpeaCTaBIsieT
coboli pparmeHT aHTUTENA, BEIOPAHHBINA M3 TPYIIBL, cocrosmeil u3 ¢parmentos Fab, Fab'-SH, Fv,
scFv u (Fab')2.

[0019] Cnocob, B kotopoMm antuteno kK TIGIT win aHTUreHCBSI3bIBAIOIMA (PPArMEeHT MPENCTaBIsIeT
coboili pparmeHT aHTUTENA, BEIOPAHHBIA M3 TPYIIBL, cocrosmeii u3 ¢parmentoB Fab, Fab'-SH, Fv,
scFv u (Fab')2.

[0020] Criocob, B KOTOPOM pak MpencTaBisieT cOOOH pak MOJIOYHOMN JKeNe3bl, PaK TOJICTONW KHUIIKH,
paK TrojioBbl W II€H, paK >KeNmylKa, paK IOYKH, PaK IEeYeHH, MEJKOKJIETOUHbIN pakK JEerkoro,
HEMEJIKOKJIETOYHBIH pPaK JIErKOTO, paKk SIMYHHUKOB, pakKk KOXH, ME30TeIHOoMy, JuMpoMmy, JIeHkKo3,
MHEJIOMY WJIH CAPKOMY.

[0021] Criocob, B KOTOPOM pak MOJIOYHOH »KeJie3bl MPENCTaBNseT COOOW METaCTaTUYeCKUH pak
MOJIOYHOH KEJEe3bl.

[0022] Criocob, B KOTOPOM JIe4eHHE MPUBOAMT K YCTOHYMBOMY NPOTHBOPAKOBOMY OTBETY VY
cyOBbeKTa mociie MpeKpalieHusl JIEYeHUSI.

[0023] Crioco® MOBBIMIEHHS, YCHUJICHUS] WM CTHMYJIMPOBAHUS UMMYHHOTO OTBETa WJIM (DYHKIIHH,
KOTOPBIN BKJIFOYAET BBENEHUE CYOBeKTY 3(PPEeKTUBHOrO KOJMYECTBA HEKOHKYPEHTHOTO aHTHUTENA K
OX40 unu ero anTureHcBs3bIBarowero pparmenra B komOuHauuu ¢ anturenoM K TIGIT wnm ero
AHTUTCHCBS3BIBAIOIINM (PPAarMEHTOM.

[0024] Cniocob, B kotopom antuTeno kK OX40 wiaum ero aHTUreHCBS3BIBAOINUN (pparMeHT
cneunguyecku cBsazbiBaercs ¢ OX40 yenoBeka u COOEPIKHUT:

(1) BapuabenbHyro oOjacTh TsokenoW wemu, koropas conepxkut (a) HCDR (ompenmensiromnyro
KOMITIEMEeHTapHOCTh oOmacThb Tspkenoit nenu) 1 ¢ SEQ ID NO: 3, (b) HCDR2 ¢ SEQ ID NO: 24 u

(c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyro 00nacTh Jerkoil memnu, kotopas comepkut: (d)
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LCDR (ompenensromyo KOMIUIEMEHTapHOCTh obnacth Jerkoi menu) 1 ¢ SEQ ID NO: 25, (e)
LCDR2 ¢ SEQ ID NO: 19 u (f) LCDR3 ¢ SEQ ID NO: 8;

(i1) BapuabenpHy0 oOnacTh Tskenon uemnu, koropas cogepxkut (a) HCDR1 ¢ SEQ ID NO: 3, (b)
HCDR2 ¢ SEQ ID NO: 18 u (¢c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyt0 00JacThb JETKOU LETH,
kotopast conepxut: (d) LCDR1 ¢ SEQ ID NO: 6, (¢) LCDR2 ¢ SEQ ID NO: 19 u (f) LCDR3 ¢
SEQ ID NO: 8;

(iii) BapuabenpHy0 00nacTh TsoKeNol nernu, koropas comepxut (a) HCDR1 ¢ SEQ ID NO: 3, (b)
HCDR2 ¢ SEQ ID NO: 13 u (¢) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyto 00acTh JETrKOW LETH,
xotopas conepxut: (d) LCDR1 ¢ SEQ ID NO: 6, (e) LCDR2 ¢ SEQ ID NO: 7 u (f) LCDR3 ¢ SEQ
ID NO: 8; unu

(iv) BapuabenbHyO 00MacTh Tskenon ey, koropas conep:xut (a) HCDR1 ¢ SEQ ID NO: 3, (b)
HCDR2 ¢ SEQ ID NO: 4 u (c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenpHyt0 00NacTh JETKOH LenH,
kotopas conepxut: (d) LCDR1 ¢ SEQ ID NO: 6, (e) LCDR2 ¢ SEQ ID NO: 7 u (f) LCDR3 ¢ SEQ
ID NO: 8, B kombunanuu ¢ antureioM K TIGIT umm ero aHTUreHCBS3BIBAIOIINM (PparMeHTOM.
[0025] Cnocob, B kotopom anTuTeno kK OX40 min aHTUTeHCBSA3BIBAIOLINI CONEPIKUT:

(1) BapmabenbhHyro obOnacte Tsokenod nemm (VH), xortopas comepskur SEQ ID NO: 26, wu
BapuadenbHyr0 o0nacTk jerkoi uenu (VL), koropas conepsxxut SEQ ID NO: 28;

(1) BapmabenpHyro obOmacth Tspkenod wnenu (VH), xortopas comepxur SEQ ID NO: 20, u
BapuadenbHyr0 oonacTk jerkoi nenu (VL), koropas conepsxxut SEQ ID NO: 22;

(iii) BapmabenpHyro oOmacte Tspkenoit uenu (VH), koropas comep:xkut SEQ ID NO: 14, wu
BapuabesbHyr0 0bnacTh jerkoit uenu (VL), koropas copepxkut SEQ ID NO: 16; unu

(iv) BapuabenpHyto oOnacth Tskenou uenu (VH), koropas comepxkutr SEQ ID NO: 9, wu
BapuadenbHyr0 o0nacTe jerkoi nenu (VL), kotopas conepxkut SEQ ID NO: 11.

[0026] Crnocob, B kotopom antuteno K TIGIT min ero aHTUreHCBSI3bIBAIO LI (PArMEHT COOEPIKHUT
AHTUTCHCBS3BIBAIOINI JTOMEH aHTHUTENa, KOTophii crnienuduuecku ces3biBaer TIGIT uenoseka, u
comepxut BapuabenpHy oOnacTh Tspkenou uenw, copep:xamyr: HCDR1 ¢ SEQ ID NO: 32,
HCDR2 ¢ SEQ ID NO: 33 u HCDR3 ¢ SEQ ID NO: 34, u BapuabenpHyr0 00JacTh JIETKOH LETH,
conepxkamyro: LCDR1 ¢ SEQ ID NO: 35, LCDR2 ¢ SEQ ID NO: 36 u LCDR3 ¢ SEQ ID NO: 37.
[0027] Cnocob, B kotopom antuteno K TIGIT mnn ero aHTUreHCBSI3bIBAIOLINHA (PArMeHT COOEPIKHUT
AHTUTeHCBS3BIBAIOINNI JOMEH aHTHUTENa, KOTOophid crieruduuecku cps3bBaer TIGIT uenoseka, u
comepxut BapuabenpHy0 oOnacte Tspkenon nenu (VH), comepkamyrd aMHHOKHUCIOTHYIO
nocnenosarenbHOCTh SEQ ID NO: 39, u Bapuabenbhyro obnacts jierkoit nenu (VL), conepskairyro

aMUHOKHCJIOTHYO nocneaosatenpHocTb SEQ ID NO: 41.
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[0028] Cniocob, B koropom antuTeno kK OX40 wnm ero aHTUTeHCBSI3bIBAOINUN (pparMeHT
npencTaBisieT coOol pparMeHT aHTUTeNa, BHIOPAHHBII U3 IPyMIIbl, cocTosAel u3 gparmenros Fab,
Fab'-SH, Fv, scFv u (Fab")2.

[0029] Crioco6, B koropom antuteno kK TIGIT wunam ero aHTUreHcBsi3bIBarOLIMii (pparMeHT
NpencTaBisieT coO0i (pparMeHT aHTHUTeNa, BBIOPAHHBINH U3 TPYMIIEL, cocTosALIel u3 ¢pparmentos Fab,
Fab'-SH, Fv, scFv u (Fab")2.

[0030] Criocob, B KOTOPOM CTUMYJIMPOBAHHE UMMYHHOTO OTBeTa CBsizaHO ¢ T-kierkamu miam NK-
KJIETKaMH.

[0031] Ciocob, B KOTOPOM CTUMYJIMPOBAHME MMMYHHOT'O OTBETA XAPAKTEPU3YETCS MOBBIIIEHHON
YyBCTBUTEIBHOCTHIO K AHTUT€HHON CTUMYJISILIUH.

[0032] Cnocob, B kotopom T-knerku wiam NK-kjieTkw 0O0NagarOT TOBBIIIEHHON CeKperue
LIUTOKMHA, posudepareid Wi UTOJUTHYECKOH aKTHBHOCTBIO.

[0033] Criocob, B koTopom T-Ki1eTku mpencTasisior coboit CD4™ u CD8” T-kieTku.

[0034] Cniocob, B KOTOPOM BBEIEHHE MPUBOIUT K YCTOHYMBOMY MMMYHHOMY OTBETY Yy CyOBEeKTa
NOCJIe TIPEKPALIeHMs] JIEUeHHUS.

[0035] B onHOM BapuaHTe OCYLIECTBJIEHUS YKa3aHHOE aHTUTEJO WJIM €r0 aHTUI€HCBSI3bIBAIOIIUN
(dbparMeHT COHEepP>KUT OAHY WM OoJiee ONpenessomux KomiuieMeHTapHocTb obmacreir (CDR),
UMEIOIUX aMUHOKHUCIIOTHYIO TOCJIEN0BAaTeNbHOCTh, BBIOPAHHYIO M3 IpymIbl, cocrosimed u3 SEQ
ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID
NO: 13, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 24 u SEQ ID NO: 25.

[0036] B npyrom BapuaHTe OCYINECTBJIECHUS YKa3aHHOE aHTUTENIO WM €r0 aHTHUIeHCBSA3BIBAIOINNIN
(bparmMeHT comep:kuT: (a) BapuabenbHYI0 00JaCTh TSKENOW IeTH, COAep Kallyr OOHY WU Oonee
ONpEeNeNsAUINX  KoMIuleMeHTapHOCTh  obmacteli  (HCDR), wuMerommx  aMHHOKHCIOTHYIO
MOCJIEIOBATENIbHOCTD, BBIOpaHHYIO U3 Tpymibl, coctosmeit u3 SEQ ID NO: 3, SEQ ID NO: 4, SEQ
ID NO: 13, SEQ ID NO: 18, SEQ ID NO: 24 u SEQ ID NO: 5; w/unu (b) BapuabenpHyro 0o0nactb
JIETKOW IIeTH, CONEPIKALIYI OIHY WM OoJiee ONPEeneNstomuX KOMIUIEMEHTAPHOCTh OOJacTeit
(LCDR), uMmerommx aMUHOKHUCIIOTHYEO TOCJIEAOBATEIbHOCTD, BRIOPAHHYIO U3 TPYIIIBI, COCTOSIIEH
u3 SEQ ID NO: 6, SEQ ID NO: 25, SEQ ID NO: 7, SEQ ID NO: 19 u SEQ ID NO: 8.

[0037] B npyroM BapuaHTe OCYIIECTBIEHHs YKa3aHHOE aHTUTENIO UM €r0 aHTUIeHCBSI3bIBAIOIIUN
¢parmeHT comepxkut: (a) BapualGenbHYHO O00JAacTh TSKENOW LENH, CONEPKAINY TPH
onpenessronie komruieMeHnTapHocTe odiactu (HCDR), koropeie npencrasmsitor coboit HCDRI,
UMEIOIIYID aMHUHOKUCIOTHYIO mnocieaoBaresbHocTh SEQ ID NO: 3, HCDR2, wumerouyro
aMUHOKHCJIOTHYIO nocnenoBareabHocTh SEQ ID NO: 4, SEQ ID NO: 13, SEQ ID NO: 18 unu SEQ

ID NO: 24, u HCDR3, umeromyro aMHHOKHCIOTHYIO nochenoBaresbHocTh SEQ ID NO: 5; u/unu
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(b) BapuabenbHyr0 OONACTD JIETKOW LEMH, CONEPIKAIIYIO TPH OMPEeSIFOIIie KOMIJIEMEHTapHOCTh
obomactu (LCDR), xortopeie mpencraBmsitor coboii LCDRI1, wumeromyo aMHHOKHUCIOTHYIO
nocnenosarenbHOCTh SEQ ID NO: 6 unu SEQ ID NO: 25, LCDR2, umero1yo aMMHOKUCIOTHYIO
nocnenosaresbHOCTh SEQ ID NO: 7 unu SEQ ID NO: 19, u LCDR3, numMeromyo aMUHOKHUCIOTHYIO
nocienosarenbHocTh SEQ ID NO: 8.

[0038] B npyroMm BapuaHTe OCYIIECTBIEHHUs YKa3aHHOE aHTUTENO WUJIM €r0 aHTUIeHCBSI3bIBAIOIIUN
bparmMeHT comepkut. (a) BapuadOeabHYHO O00JACTh TSKENOH Ienu, COOEpIKaIlyK TpH
onpenesromue komruieMentapHocts obiactu (HCDR), koropeie npencrasisitor coboit HCDR1,
UMEIOIYI0 aMUHOKHUCIOTHYIO mnocnenoBarenbHocTh SEQ ID NO: 3, HCDR2, umeromyro
aMUHOKHCIIOTHYIO mocnenoBareabHOCTh SEQ ID NO: 4, 1 HCDR3, umeromy aMHHOKUCITIOTHYIO

nocnenoBarenbHocTh  SEQ ID NO:  5;

2

wmmi  HCDRI, wumeromyo aMHUHOKHCIOTHYIO
nocienosaresbHOCTh SEQ ID NO: 3, HCDR2, umeronyto aMMHOKHUCIOTHYIO MOCIIEN0BATEIbHOCTD
SEQ ID NO: 13, u HCDR3, umeroinyo aMMHOKUCIOTHYIO mocaenosareabHocTs SEQ ID NO: 5;
umn HCDRI1, wumeronyro aMHMHOKHCIOTHYIO mnocheaosarenbHocTe SEQ ID NO: 3, HCDR2,
UMEIOIYI0 aMUHOKHUCIOTHYI0 mocnenoBarenbHocTh SEQ ID NO: 18, u HCDR3, umerouryro

aMUHOKHCIJIOTHYI0 — mocienoBarenbHocts  SEQ  ID NO: 5

2

umn  HCDRI1, wumeromyro
aMUHOKHCIIOTHYI0 mocnenoBaresnbHocTh SEQ ID NO: 3, HCDR2, umeromyro aMHUHOKUCIOTHYIO

nocnenosarenbHocTb  SEQ ID NO: 24, u  HCDR3, wumeroumyw aMHUHOKUCIOTHYIO

nocnenosarenpHocTe SEQ ID NO: 5; w/mmm (b) BapmaOenbHyro o00jacTh JIErKOH Iiemy,
COIepIKaIIyI0 TPH OMpeAessirome koMmieMeHTapHocTh obnactu (LCDR), koTopsie mpeacTapisiioT
coboii LCDRI1, umeromyr0 aMHHOKUCIOTHYIO mocienosareabHocth SEQ ID NO: 6, LCDR2,
UMEIOIYK aMUHOKHUCIIOTHYIO0 mnocnenoBaresbHocTh SEQ ID NO: 7, u LCDR3, umeromy:o

aMUHOKHCIIOTHYI0 — mocienoBarenbHocth SEQ ID NO:  8;

2

umn  LCDRI1, wumeromyo
aMUHOKHCIIOTHYI0 mocienoBatesibHocTh SEQ ID NO: 6, LCDR2, umeruyr0 aMUHOKHCJIOTHYIO

nocnenosarenbHocte  SEQ  ID NO: 19, u LCDR3, wumeromyw aMHHOKUCIOTHYIO

2

nocnenoBarenbHocTh  SEQ  ID NO:  §;

2

wm LCDRI1, wuMermy0 aMHUHOKUCIOTHYIO
nocienosaresbHOCTh SEQ ID NO: 25, LCDR2, umeronyro aMUHOKHCIOTHYIO MMOCIEA0BATEIbHOCTD
SEQ ID NO: 19, u LCDR3, umeromyr aMUHOKHUCJIOTHYIO niocnienoBaTenbHocTh SEQ ID NO: 8.

[0039] B mpyrom BapuaHTe OCYINECTBICHMS AHTUTENO WM AHTHUTEHCBSI3BIBAIOIIMN (PPArMEHT IO
HACTOSIIIEMY W300pPETEHHUIO CONEPKUT. BapuaOeNbHYIO 00JacTh TSDKEIOH LENH, COIepIKallyro
HCDRI, umeromyro amuHOKUCTIOTHYIO nocnenoBarenbHocTh SEQ ID NO: 3, HCDR2, umerorryro
aMUHOKHCIIOTHYIO mocnienoBareabHOCTh SEQ ID NO: 4, 1 HCDR3, uMeromy aMHUHOKUCIOTHYIO
nocnenosarenbHOCTh SEQ ID NO: 5, u BapuaOenbHyr0 007acTh JIETKOW MM, COXEPKALIYIO

LCDRI1, umeromyo aMUHOKUCIOTHYHO nocinenosarenbHocTs SEQ ID NO: 6, LCDR2, umeromyo
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aMUHOKHCJIOTHYI0 mocyienoBaresbHOCcTh SEQ ID NO: 7, u LCDR3, umeroiuyo aMUHOKUCIOTHYIO
nocnegoBarenbHOCTh SEQ ID NO: 8.

[0040] B omHOM BapuaHTe OCYLIECTBJIICHUS AHTHUTENO FJIM AHTUICHCBS3BIBAIOIIUN (PparMeHT 1o
HACTOSIEMY HM300pPETEHHIO CONEPKUT: BapualeNbHyr0 OONacTh TSDKEJIOH LemH, COmep KaIlyro
HCDRI1, nmeromyro amMmuHOKUCIOTHYIO nocnenosarenbHocTs SEQ ID NO: 3, HCDR2, umeromyto
aMUHOKHCIIOTHYIO TiocienoBatenbHOCTh SEQ ID NO: 13, 1 HCDR3, umeroiyto aMMHOKHCIOTHYIO
nocnenoBarenbHocTh SEQ ID NO: 5, u BapuaOenbHyr0 007acTh JIETKOW ILEMH, CONEPKALIYIO
LCDRI1, umeromyro aMuHOKHCIOTHYIO mnocnenoBarenbHocTh SEQ ID NO: 6, LCDR2, umeromyro
aMUHOKHCIIOTHYIO mocnenoBaresbHOCTh SEQ ID NO: 7, u LCDR3, umerouyr0 aMUHOKHCIOTHYIO
nocnenoBarenbHOCTh SEQ ID NO: 8.

[0041] B mpyrom BapuaHTe OCYINECTBICHHS AHTUTENO WM AHTHUTEHCBSI3BIBAIOIIMN (PPAarMEHT IO
HACTOSIIIEMY W300pPETEHHUIO CONEPKUT. BapualenbHYIO O00JacTh TSDKEJIOH LENH, COIepIKallyro
HCDRI, umeromyro amuHOKUCIOTHYIO nocnenoBarenbHocTs SEQ ID NO: 3, HCDR2, umeromyro
aMUHOKHCIIOTHYIO TocienoBatenbHOCTh SEQ ID NO: 18, 1 HCDR3, umeroiyto aMUHOKHCIOTHYIO
nocnenosarenbHocTh SEQ ID NO: 5, u BapmaOenbHyr0 00JacTh JIETKOW MM, CONEPIKALIYIO
LCDRI1, umeromyro aMUHOKUCIOTHYIO nocieaoBareabHOCTh SEQ ID NO: 6, LCDR2, umeromyro
aMUHOKHCJIOTHYIO nocaenoBarenbHOCTh SEQ ID NO: 19, u LCDR3, uMeronyro aMUHOKHUCIOTHYIO
nocnepoBarenbHOCTh SEQ ID NO: 8.

[0042] B npyroMm BapHaHTe OCYINECTBJIEHUs AHTUTENO WJIM aHTUTNEHCBS3BIBAIOIIMN (ParMEeHT IO
HACTOSIIEMY HM300pPETEHHI0 CONEPIKUT: BapuaOeNbHyr0 OO0NAacTh TSDKETIOH LemH, COmep KaIlyro
HCDRI1, umeromyro amMmuHOKUCIOTHYIO nocnenoBarenbHocTs SEQ ID NO: 3, HCDR2, umeromyto
aMUHOKHCJIOTHYIO TocienoBatesibHOCTh SEQ ID NO: 24, 1 HCDR3, umeromyro aMHUHOKUCIOTHYEO
nocnenoBarenbHocTh SEQ ID NO: 5, u BapuaOenbHyr0 007acTh JIETKOW ILEMH, CONEPKALIYIO
LCDRI1, umeronryro aMuHOKUCIOTHYIO niocnenoBarenbHocTh SEQ ID NO: 25, LCDR2, umeromyro
aMUHOKHCIIOTHYIO TocnenoBarenbHOCTh SEQ ID NO: 19, u LCDR3, uMmerouyto aMHHOKUCIOTHYEO
nocnepoBarenbHOCTh SEQ ID NO: 8.

[0043] B ogHOM BapuaHTe OCYIIECTBJIEHHS AHTUTEJIO IO HACTOSIIEMY H300PETEHUI0 WK €ro
AHTUTEHCBSI3bIBAIOINMI  (parMeHT comepkuT: (a) BapuabenbHYHO OONACTh TSDKENIOW LIy,
UMEIOIYI0 aMUHOKUCTOTHYHO nocienoBaresbHocTh SEQ ID NO: 9, SEQ ID NO: 14, SEQ ID NO:
20 unmu SEQ ID NO: 26 unn aMHHOKHUCJIOTHYIO TIOC/IEOBATEIbHOCTD, 10 MeHbIIeH mepe Ha 95%,
96%, 97%, 98% wnu 99% unentuunyto modoit u3 SEQ ID NO: 9, SEQ ID NO: 14, SEQ ID NO: 20
wm SEQ ID NO: 26; w/wum (b) BapualenbHyr0 00JacTh JIETKOH LEMH, HWMEIOLIYIO
aMUHOKHCIIOTHYI0 mocnenoBaresnbHocTh SEQ ID NO: 11, SEQ ID NO: 16, SEQ ID NO: 22 unu

SEQ ID NO: 28 uiu aMUHOKUCJIOTHYIO TMOCJIEN0BaTENbHOCTD, MO MeHblIel Mepe Ha 95%, 96%,
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97%, 98% wnu 99% unentuunyro modoit 3 SEQ ID NO: 11, SEQ ID NO: 16, SEQ ID NO: 22 unu
SEQ ID NO: 28.

[0044] B npyroM BapuaHTE OCYINECTBJIECHHS AHTUTENIO IO HACTOSINEMY H300PETEHHIO HIIM €ro
AHTUTEHCBS3bIBAOLIMN  (pparMeHT comepkut: (a) BapuabenbHY0 0OOJMacTh TSDKEJIOH Lemny,
UMEIOLIYI0 aMHHOKHCIOTHYIO nocnenosarenbHocTh SEQ ID NO: 9, SEQ ID NO: 14, SEQ ID NO:
20 unu SEQ ID NO: 26 nunu aMMHOKUCIIOTHYIO TOCJIEAOBATENbHOCTD, UMEIOLIYIO OIHY, IBE WU
TP aMUHOKHCJIOTHBIE 3aMEHBbI B aMUHOKUCIOTHOH nocnenoBarenbHoctr SEQ ID NO: 9, SEQ ID
NO: 14, SEQ ID NO: 20 umu SEQ ID NO: 26; w/unu (b) BaprabenbHyr0 00JacTh JETKOW LIETH,
UMEIOIYI0 aMHHOKHUCIIOTHYIO nocienoBarenbHocTh SEQ ID NO: 11, SEQ ID NO: 16, SEQ ID NO:
22 wimu SEQ ID NO: 28 unn aMUHOKHUCIIOTHYEO IMOCEA0BATEIbHOCTh, UMEIOIIYIO ONHY, ABE, TPH,
YeTbIpe WIN MSITh aAMUHOKHUCIIOTHBIX 3aMEH B aMUHOKHUCJIOTHON nocnenosarensHocty SEQ ID NO:
11, SEQ ID NO: 16, SEQ ID NO: 22 unu SEQ ID NO: 28. B apyrom BapuaHTe OCYIIECTBIEHUS
AMHHOKHCJIOTHBIE 3aMEHBI MPEICTABISIIOT COOOH KOHCEPBAaTUBHBIE AMHUHOKHCIIOTHBIE 3aMEHBI.
[0045] B ogHOM BapuaHTe OCYIIECTBJICHUS AHTUTEIO IO HACTOSIIEMY H300PETeHUI0 WIH €ro
AHTUTCHCBS3BIBAIOINUI (PpAarMEeHT CONEPIKUT:

(a) BapmabenbHYIO OONACTb TSKEJOW LENU, MUMEIOIIYI aMHHOKHCIOTHYIO TMOCIeNOBATeIbHOCTD
SEQ ID NO: 9, m BapuabenpHyr0 oOONacTb JIETKOW IeNH, HMEIOLYI0 aMHHOKHUCIOTHYIO
nocnenoBarenbHOCTh SEQ ID NO: 11; nnmn

(b) BapuabenpHyr0 0O0JACTh TSDKENON LENMH, MMEIOIIYI0 aMHHOKHCIIOTHYIO IOCIIEIOBATEIbHOCTD
SEQ ID NO: 14, u BapualenpHyr0 0OOJacTh JIETKOH LENH, HMEKLIYI) aMUHOKHCIOTHYIO
nocienosarenbHOCTh SEQ ID NO: 16; nnn

(c) BapuabenbHYH OONACTb TSKENOW LENMH, MUMEIIYI aMHHOKHCIOTHYIO TMOCIEI0BATEIbHOCTD
SEQ ID NO: 20, u BapuabenbHyr0 00JacThb JIETKOW LEMH, HMEIOLIYI0 aMHUHOKHCIOTHYIO
nocnenoBarenbHOCTh SEQ ID NO: 22; nin

(d) BapuabenbHyr0 OONACTh TSIKENON LEMH, UMEIOINYK) aMHHOKHCIOTHYIO MOCIEN0BATEIbHOCTD
SEQ ID NO: 26, u BapuabenpHyr0 O0ONaCTh JIETKOH LENH, WMEIOIIYI) aMHHOKHCIOTHYIO
nocnenoBarenbHOCTh SEQ ID NO: 28.

[0046] B onHOM BapuaHTe OCYILIECTBJICHUS AaHTUTENIO MO HACTOSIIEMY H300PETEHUI) OTHOCHUTCS K
motuny IgGl, IgG2, IgG3 wm IgG4. B OGonee KOHKPETHOM BapHaHTE OCYIIECTBICHUS aHTUTEINO
no HactosimeMmy wu3o0pereHuto comepxkut Fc-momen IgGl mukoro Tuma dYenoBeka (Takke
HaspiBaeMblll IgGlwt mmm hulgGl uenoseka) mnm IgG2. B ppyrom BapmaHTe OCYLIECTBIICHHS
AHTHUTEJIO 1O HacTosimeMy uzobpereHuro conep:kut Fc-nomen IgG4 denoseka ¢ 3ameHamu S228P

u/nmm R409K (B coorBercTBHHE ¢ cuctemoili Hymepanuu EU).
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[0047] B onHOM BapuaHTe OCYIIECTBJICHUSI aHTUTENO MO HACTOSIIEMY H300PETEHUIO CBSI3bIBACTCS C
0X40 ¢ abdunnocteio cas3bBanus (Kp) or 1 x 10° M go 1 x 10" M. B apyrom Bapuante
OCYIIECTBJIEHUSI aHTHUTEJIO MO HactosimeMy u3oOpereHuro cesizbiBaercs ¢ OX40 ¢ apPUHHOCTBIO
ces3piBaHus (Kp) okomo 1 % 10 M, okono 1 x 107 M, okono 1 % 10® M, okono 1 x 10” M wn
okono 1 x 107" M.

[0048] B npyrom Bapuante ocyuiectsieHus antureno k OX40 denoBeka MO HACTOALIEMY
U300pETEHHNIO IEMOHCTPUPYET MEKBUAOBYIO AKTUBHOCTD CBsi3bIBaHUs ¢ OX40 sIBAHCKOTO MaKaKa.
[0049] B omHOM BapuaHTe ocyluecTBiieHus: aHTUTEN0 k OX40 mo HacTosleMy H300peTEHUIO
cBsizbiBaeTcsi ¢ anuTonoM OX40 yenoseka BHe MoBepxHoOcTU B3aumopeiricTeus 0X40-OX40L. B
ApyroM BapuaHTe ocyiecTsieHus antutesno k OX40 mo HactosmemMy H300pETEHUIO He
KoHKypupyeT c¢ jurasaom OX40, cesseBatomumMcs ¢ O0X40. B eme apyrom BapuaHTe
ocymecTnieHus: antuteno k OX40 o HacrosmeMy H300peTeHHI0 He OJIOKUPYET B3aUMONEHCTBHE
mexny OX40 u ero nurannom OX40L.

[0050] AHTHTENAa TO HACTOSIIEMY H300PETEHHIO SIBJSIFOTCS ArOHUCTHUECKUMH M 3HAYUTEIBHO
YCUJIMBAIOT HMMYHHBI OTBeT. B BapuaHTe OCyLIECTBIEHHUs AaHTUTENO [0 HACTOALIEMY
N300pETEHNIO MOXKET 3HAUUTEIIbHO CTUMYJIHMPOBATh NePBUUHYI0 T-KJIETKY K mpoayuupoBanuto 1L-2
IPU aHAJIN3€ Peakuu CMeIaHHON KynbTypbl tuMdounTos (CKJII).

[0051] B onHOM BapwaHTe OCYIIECTBJIEHUS aHTUTENIA MO HACTOSALIEMY H300pPETeHHIO 00JIaNaroT
cunbHbIMU  Fc-omocpenoBaHHbIMU 3G (eKTOpHBIME ~ (QPYHKIUAMH.  AHTHTENa  ONOCPENyIOT
AHTUTEJIO3aBUCUMYIO KJIETOYHYI0 HHUTOTOKCHYHOCTh (ADCC) mpoTHB KIIE€TOK-MHIIECHEH 0x40™,
Takux Kak peryistopHsle T-knetku (Treg xnerku), nmocpencrsom NK-kierok. B ogHOM acmexre
U300peTeHHs] TIPEUIOKEH CIOCO0 OLIEHKH OMOCpenoBaHHOrO aHTUTENOM K OX40 ucTomeHus in
Vitro crnenupuIecKux MmoaMHOKeCTB T-KJIeTOK Ha OCHOBE pa3jMYHbIX ypoBHEH skcrpeccun OX40.
[0052] AHTUTENa WM AHTUIEHCBS3bIBAIOINME ()PArMEHTHI IO HACTOSIIEMY H300PETEHUI0 He
onokupyror B3aumonericteue 0X40-OX40L. Kpome toro, anturena k OX40 nposBISIOT
J0303aBUCHMYIO TIPOTHBOOMYXOJIEBYEO aKTHBHOCTD 1N VIVO, KaK MOKAa3aHO Ha YKMBOTHBIX MOZIEIISX.
Jl0303aBUCHMYIO aKTHUBHOCTh auddepeHunpyror or npoduis aktuBHOCTH aHTuTen K 0X40,
KOTOpbIe ONOKUPYIOT B3aumoneticteue OX40-OX40L.

[0053] Hacrosimee m300peTeHHe OTHOCHUTCS K  BBIICJICHHBIM  HYKJIEHHOBBIM  KHCIIOTaM,
cofepXallluM  HYKJEOTUJHblE  IOCIEeN0BaTeIbHOCTH, KOAUPYIOIIHE  aMHHOKHCIOTHYIO
NOCJIEIOBATENIbHOCTh AaHTUTENIA WM aHTHUIeHCBsA3bIBarOIlero (parmenra. B omHoM BapuaHTte
OCYIIE€CTBIIEHUS BbIJI€JICHHAs HYKJIEHHOBAast KHCJIOTa COIEPKUT HYKJIEOTU/IHYIO
nocnepoBarenbHocTh VH SEQ ID NO: 10, SEQ ID NO: 15, SEQ ID NO: 21 wim SEQ ID NO: 27

WIM HYKJIEOTHIHYIO MOCIEN0BaTeIbHOCTb, UMEIOLIYI0 10 MeHbluel mepe 95%, 96%, 97%, 98%
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i 99% unentnaHoctk ¢ SEQ ID NO: 10, SEQ ID NO: 15, SEQ ID NO: 21 uim SEQ ID NO: 27,
u xomupyer VH oOmacte aHTHTENa MM aHTUIEHCBA3BIBAIOIIETO (parMEeHTa IO HACTOAIIEMY
n300peTeHNI0. AJTBTEPHATHBHO WJIH JOTIOJIHUTENBHO, BbIIEJICHHAS HYKJIEMHOBAsI KHCIIOTA CONEPIKUT
Hykji1eoTuaHyro nocnenosarenbHocts VL SEQ ID NO: 12, SEQ ID NO: 17, SEQ ID NO: 23 unu
SEQ ID NO: 29 unu HyKJEOTHUAHYIO MOCIENOBATENbHOCTb, UMEIOINYI0 MO0 MeHbluel Mepe 95%,
96%, 97%, 98% unu 99% unentuanoctb ¢ SEQ ID NO: 12, SEQ ID NO: 17, SEQ ID NO: 23 unu
SEQ ID NO: 29, u xomupyer VL o0nacTb aHTHTENA WU aHTUICHCBS3BIBAIOIIETO (PparMeHTa mo
HACTOSIIIIEMY H300PETEHHIO.

[0054] B eme napyroMm acrekrte HacTosiee HW300peTeHHe OTHOCUTCA K Crocoly JiedeHwus
3a0oneBaHuss y CyObeKkTa, KOTOPBIM BKJIIOYAeT BBEIEHHE B TepamneBTHYecKu 3(dexTuBHOM
kosidecTBe aHTuTeNa K OX40 Ui ero aHTUTeHCBS3BIBAKOIIETO (parMeHTa uitu papMareBTHIECKOMI
KOMITO3UIIMU Ha OCHOBe aHtuTena k OX40 Hyxmaromemycss B 3TOM CyObeKTy B KOMOWHALIUU C
antutenom Kk TIGIT wmm ero aHTUreHcBs3bIBaKOIUM (parmentom. B ngpyrom Bapumante
ocyuiecTBiieHus1 3aboieBaHue, TOIIekamee JedeHuro aHtureioMm k OX40 B komOuHauuu ¢

antutenom k TIGIT, npeacrasnsieT coboi pak WM ayTOUMMYHHOE 3a00JIeBaHUE.

KPATKOE OITMCAHUE I'PAGUYECKHUX MATEPHAJIOB

[0055] ®@urypa 1 mpencrasisier coboii cxemarnueckyro nuarpammy koHcTpykumii OX40-mlIgG2a,
0X40-hulgG1 nu OX40-His. 0X40 ECD: Breknerounsiit nomern OX40. N: N-koneu. C: C-xonewu.
[0056] Ha ®urype 2 noka3ano ompeneneHne ap@UHHOCTH OYHMLICHHBIX XHMepHBIX (ch445) u
T'YMaHU3HPOBAaHHBIX (445-1, 445-2, 445-3 u 445-3 IgG4) anturen x OX40 ¢ momomsro
MOBEPXHOCTHOTO IJIa3MOHHOT0 pe3oHaHca (II1P).

[0057] Ha durype 3 mnoka3aHo omnpezneneHue cBsasbiBaHuss OX40 ¢ MOMOIIBIO NPOTOYHOU
uromerpun. OX40-nosurusabie HUT78/0X40 ki1eTku MHKyOHPOBAJIN C Pa3IMYHBIMU aHTUTEIAMH
Kk OX40 (anturena ch445, 445-1, 445-2, 445-3 u 445-3 IgG4) u nogBeprau COPTHPOBKE KIIETOK C
axtuBupoBaHHOU ¢uyopecuenuueri (FACS). PesynbraT mponUTIOCTPUPOBAH C MOMOIIBIO CpenHei
uHTeHcuBHocTH (payopecuenuuu (MFL och Y).

[0058] Ha ®urype 4 moka3zano cesi3biBaHue anTuTes K OX40 ¢ MOMOIIBIO MPOTOYHON LIUTOMETPHH.
Knerkn HuT78/0X40 wu HuT78/cynoOX40 oxpammBanu aHTUTENOM 445-3, M CPEnHION
UHTEHCUBHOCTh (uyopecuenimn (MFIL, moka3aHHyr0o Ha ocu Y) OMNpEeNsuld C IOMOLIBO
MIPOTOYHON LIUTOMETPHUU.

[0059] Ha @urype 5 nmpousutroctpuposano onpeneinenue adppunHoctu Fab 445-3 k OX40 gukoro

TUIIA ¥ TOYEUYHBIM MyTaHTaM C IMOMOLIBI0 TOBEPXHOCTHOTO I1a3MOHHOTO pe3oHaHca (II1P).
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[0060] Ha ®urype 6 moka3aHbl NOAPOOHBIE B3aUMOAEWCTBHUS MEXAY aHTUTENOM 445-3 u ero
snuronamu Ha OX40. Anrtutena 445-3 u OX40 wusoOpaxeHbl ONENHO-CEPHIMM U UYEPHBIMH,
COOTBETCTBEHHO. BOnoponHble CBA3M WMJIM COJEBOW MOCTHK, T-T-B3aUMOJAENCTBUE U BaH-IEP-
BaanbcoBo (VDW) B3ammonelictBue 00O3HAU€HbI MYHKTHPHBIMH, IBOHHBIMH NyHKTUPHBIMH H
CIUIOLIHBIMU JINHUSIMHU, COOTBETCTBEHHO.

[0061] Ha durype 7 mpomeMOHCTPUPOBAHO, YTO aHTUTENO 445-3 He MellaeT CBS3BIBAHUIO C
OXA40L. ITepen okpammanrem HEK293/OX40L kierok ciuthiii 6enok OX40-mbrmunnbiil [gG2a
(0X40-mIgG2a) mpensaputensHo nHKyOHpoBanu ¢ IgG yenoseka (+ HulgQG), anturenom 445-3 (+
445-3) umm aatutenom 1A7.grl (+ 1A7.grl, em. US 2015/0307617) B MONIsIpHOM COOTHOLIEHHH 1
1. CesseiBanue OX40L ¢ xommiekcom OX40-mIgG2a/antuteno k OX40 omnpenensuin myTeM
coBmectHOl nHKyOaunn HEK293/0X40L knerok u komriekca OX40-mIgG2a/anTureno k OX40 ¢
MOCNIeAYIOLIel peakluell ¢ BTOPUYHBIM aHTUTENIOM K MbIIMHOMY I1gG 1 mpoTouHOM uTOMeTpUei.
Pesynsrarsl ObUIM TpenCTaBiICHBI B BUAE cpenHee = SD (cpeaHee KBaJpaTUYHOE OTKIOHEHHE OT
CpemHero apupMEeTHYeCKOro 3HA4YEeHHUs) B JBYX MapajulebHbIX u3MepeHmsx. Crarucrmyeckas
3HauUMOCTh: *: P menee 0,05; **: P menee 0,01.

[0062] Ha ®urype 8 mokaszaHo cTpykTypHoe BblpaBHHBaHHEe Fab 0X40/445-3 ¢ yka3aHHBIM
xommiekcoM OX40/0X40L (xox PDB (6a3a manubix crpyktyp OenkoB): 2HEV). OX40L nokasax
OenbiM 11BeTOM, Fab 445-3 nokasan ceppiM 11BeToM, a OX40 noka3zaH Y€PHBIM LIBETOM.

[0063] Ha ®urype 9A-B nokasano, uro antureno 445-3 xk OX40 unayuupyer nponykuuto I1L-2 B
coueranuu co crumymsinueir TCR. OX40-nosutusabie HuT78/0X40 xnerku (@urypa 9A)
COBMECTHO KYyJBTUBUPOBAJN C JMHUEH HMCKYCCTBEHHBIX aHTUreHINpe3eHTupyromux kierok (AITK)
(HEK293/0S8™"-FcyRI) B mpucyrcrsun anturen k OX40 B TedeHHe HOuUM, a NPORYKLuO 1L-2
UCTIONb30BAJIA B Ka4ecTBe MokasaHui crumynsauun T-knetok (Purypa 9B). IL-2 B cynepHaraHTe
KynbTypbl OOHapyskuBaiu ¢ momombio MPA (ELISA — enzyme-linked immunosorbent assay —
TBepAoda3HbIil UMMyHO(EPMEHTHBIN aHanu3). Pesynsrarel npencrasieHsl B Bune cpenHee £ SD B
TPeX MapaijieNIbHbIX U3MEPEHUSIX.

[0064] @durypa 10 wmmmoctpupyet, uro antutena k OX40 ycunmusator orBetel CKJL In vitro
nuddepeHnrpoBanHbie AeHIpUTHbIE KIeTKHA (JIK) COBMECTHO KyIBTUBHPOBAIU C aJIJIOTEHHBIMU
CD4" T-kneTkamu B NpucyTCTBUM aHTHTeNn K OX40 (0,1-10 Mkr/mi) B Tedenue 2 gmeif. IL-2 B
cynepHaraHTe oOHapyxuBaiu ¢ mnomoupio MPA. Bcee wcmbITaHUs TPOBOOWINCH B YETHIPEX
napaieNIbHBIX H3MEPEHHSX, H PE3YNIbTaThl ObUIH MMOKa3aHbl B Buae cpeanee £ SD. Cratucrudeckas
3HauUMOCTh: *: P menee 0,05; **: P menee 0,01.

[0065] Ha ®@urype 11 mpomemoHcTpupoBaHo, uTo aHTuTeno 445-3 xk OX40 ungyuupyer ADCC.

Ananmuz ADCC mnposogunu ¢ npumeHerneM NK92MI/CD16V knetok B kauecTBe 3PPEKTOPHBIX
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kiaerok 1 HuT78/0X40 kneTok B KayecTBe KIETOK-MHUIIEHEH B mpucyTcTBUHM aHTuUTen kK OX40
(0,004-3 Mkr/mi) wnM B KaduecTBE KOHTPOJbHBIX. PaBHOe kommuecTBO 3(p(eKTOPHBIX KIETOK H
KJIETOK-MHIIEHEeH COBMECTHO KYyJBTUBHPOBAJIN B TeUEHHE 5 4 MO OOHAPYKEHUS BBICBOOOXKIEHUS
naxrarneruaporenassl (JIII). Ilpouent murorokcnyHocTH (0Ch Y) pacCUUTBHIBAIM HA OCHOBE
IIPOTOKOJIa TPOU3BOAUTENSA, KaK OMNUCAHO B mnpumepe 12. Pesynbrarbl npencTaBieHbl B BUAE
cpennee = SD B Tpex mapasuiebHbIX U3MEPEHUSIX.

[0066] Ha ®urype 12A-12C mnokaszano, yro antuteno 445-3 k OX40 B xomOunammu ¢ NK-
KJIeTKaMi ToBbimaer coorHomernus CD8" spdexropuerx  T-knerok k Treg Kimerkam B
akTuBrpoBaHHbIX MKIIK (MOHOHYKJI€ApHBIX KJIETKax mnepudepudeckoil KpOBH HYEIOBEKa) in Vitro.
MKIIK uenoBeka npenBapuTeNbHO akTuBHUpoBaM ¢ momouibto PHA-L (neiikoarnmorununs) (1
MKI/MJT), a 3areM COBMeCTHO KyiabruBupoBain ¢ NK92MI/CD16V kierkamMu B TMPHCYTCTBUH
anturen Kk OX40 umu xoHTposs. IlpolieHTHOE comep:kaHue Pa3JIUYHBIX MOAMHOXECTB T-KjieTok
ONpenessuii ¢ MOMOIIBK) MPOTOYHOM LUTOMETpUH. Jlajee pacCUMThIBaIM COOTHOLIEHUS CD8"
s¢pdexropabix T-kimerok k Treg kmerkam. Ha ®urype 12A moka3aHO COOTHOIICHUE CDS" k
Obmemy konmmuectBy T-kierok. Ha @urype 12B npousumocTpupoBaHO COOTHOIIEHHE 1reg KIETOK
k O6memy komuuectBy T-kierok. Ha ®@urype 12C nokazano coorHomenne CD8™ k Treg kieTkaM.
JHannble npuBeneHbl B BuAe cpeaHee = SD B 1Byx mnapajuienbHbIX u3MepeHusx. llokasaHbl
CTaTUCTUYECKHUE 3HAUUMOCTH Mexkay 445-3 u 1A7.grl npu yka3aHHbIX KOHLEHTpawsx. *: P MeHee
0,05; **: P menee 0,01.

[0067] Ha ®urype 13A-13B mnokaszano, uro antureno 445-3 k 0OX40, a ne 1A7.grl,
JEMOHCTPUPYET A0303aBUCHMYK) NPOTHBOOMYXOJEBYKD AaKTUBHOCTb B CHUHI€HHOH MOJENH
kosopekTaipHOoro paka MC38 y OX40-ryMaHU3UPOBAHHBIX MbIIeH. MBIIIMHBIE KJIETKH
KapUUHOMBI TOJNCTOM Kumku juHuu MC38 (2 X 107) MMIUIAHTUPOBAJIN TOAKOXKHO CaMKam
TpaHCreHHbIX MbImel, Hecymux OX40 uenoseka. Ilocne pangoMuszanuu B COOTBETCTBUH C
00BEMOM ONYXOJIM KHUBOTHBIM BBOOWJIM IYT€M HHBEKLUUH BHYTPHOPIOIIMHHO JIMOO aHTHTENA K
0X40, mubo M30TUIMTUYECKUN KOHTPOJIb pa3 B HENENIO TPH pas3a, Kak ykaszano. Ha ®urype 13A
CPaBHMBAIOT yBeJIMUYEHHUE 103 aHTuTeNna 445-3 ¢ yenuueHuem 103 anturtena 1A7.grl u cHibkeHueM
pocta onyxonu. Ha ®@urype 13B moka3zaHbl JaHHBIE MO BCEM MbIIIAM, KOTOPBIX JIEUWJIM 3TOU
cneunpuaeckoil 10301. JlaHHbIE MPENCTAaBIEHBl B BHIE CPEOHHI OOBEM OMyXOJiH + CTaHAapTHas
omuodka cpennrero (SEM) no 6 meimam Ha rpymnmy. Craructudeckast 3HauuMocTs: *: P menee 0,05 B
CPaBHEHUU C U30TUMUYECKUM KOHTPOJIEM.

[0068] durypa 14A-14B npencrasnser coOoi TabIMIy M3MEHEHHI aMUHOKHCIIOT, KOTOpPbIe ObLIN

chenadbl B anturenax k OX40.
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[0069] Ha ®@urype 15 nmokaszana 3¢pdexrnBHOCTh anTuTeN K OX40 B KOMOMHAIIMM C AHTHTEIAMHU K

TIGIT B MBIIIMHOM MOAENIU METACTAaTUYECKOTO paka MOJIOYHOM JKEJIe3bl.

Omnpenenenust

[0070] Ecnu uHOE He ompeneneHo HUTAE B 3TOM JOKYMEHTE, BCe NPyrue TeXHUYECKUe U Hay4dHbIe
TEPMHUHBI, HCIOJB3yeMble B HACTOSIIEM JOKYMEHTE, HMEIOT 3HaueHHe, OOBIYHO TOHSTHOE
CTHELIUAIUCTY B TAHHOW OOJIACTH TEXHUKH.

[0071] B KOHTEKCTE HACTOSILEro OOKYMEHTA, BKJIIOYas mNpuiaraeMyr (Gopmyny u3oOpereHus,
CJIOBA B €IMHCTBEHHOM YHCJI€ BKJIOUAIOT COOTBETCTBYIOLIHE UM MHOXKECTBEHHbIE UHCIIA, €CIIU U3
KOHTEKCTA SIBHO HE CJIelyeT HHOE.

[0072] TepmuH «unu» TpUMEHSIETCS ISl OOO3HAYEHUS W TPHMEHSETCS] B3aHMO3aMEHSIEMO C
TEPMUHOM «HU/WJINY, €CJIA U3 KOHTEKCTA SIBHO HE CIIENyeT HHOE.

[0073] TepMuH «IPOTUBOPAKOBBIM AreHT» B KOHTEKCTE HACTOALIEr0 TOKYMEHTa OTHOCHUTCS K
T000My areHTy, KOTOPBIH MOXKET NPUMEHATHCS U JIEYEHUs] KIJIETOUHOrO Mponn(epaTHBHOIO
paccTpoiicTBa, TAKOIO Kak pak, BKJIIOUas, HO HE OTPaHUYUBASACH UMM, LIUTOTOKCUYECKUE areHTH,
XUMHOTEPANeBTUYECKUE areHThl, areHThI JIJIs JIy4eBOH Tepanuu U pajuoTepaneBTUUYeCKue areHThl,
HalleJIEHHbIE IPOTUBOPAKOBBIE Ar€HThl 1 UMMYHOTEpaNeBTUUECKIE Ar€HThI.

[0074] Tepmun «OX40» oTHOCUTCS K TpaHCMEMOpPAaHHOMY IJIMKONIPOTENHY | TUMa ¢ MONeKynsapHOH
maccoit nmpubnusutensHo 50 k/la, uneHy cynepceMeiicTBa perenTopoB (pakropa HEKPO3a OMyXOJH.
0X40 Taxxe wu3BecteH kak ACT35, CDI134 wumu TNFRSF4.  AMHMHOKHCIOTHYIO
nocnenosarenbHOCTh OX40 yenoseka (SEQ ID NO: 1) Taxke MOXKHO HAHTH MO HOMEPOM JIOCTYIIa
NP 003318, a HOMep IOCTyIa HYKJEOTUIHOW TMOCIENOBATEIbHOCTH, Koaupyroinei Oemok OX40:
X75962.1. Tepmun «aurann OX40» nmm «OX40Ly oTHOCUTCS K equHCTBeHHOMY Juranay OX40 u
B3anMo3ameHsieM ¢ gp34, CD252 unu TNFSF4.

[0075] B HacrosiimeM AOKYMEHTE TEPMHHBI «BBENEHUEY», «BBOOUTBHY, «OOpabOTKa» U «JIeUeHUey,
KOTIa OHU MPUMEHSIFOTCS K JKUBOTHOMY, Y€JIOBEKY, SKCIIEPUMEHTAIbHOMY CYOBEKTY, KJIETKe, TKaHH,
OpraHy W OHOJOrMYECKOH JKHIKOCTH, O3HAYaOT KOHTAKT 3K30T€HHOrO (papMaleBTHYECKOTO,
TEpaneBTUYECKOro, JAMAarHOCTUYECKOrO areHTa WM KOMIO3MLMUU C JKUBOTHBIM, YEJIOBEKOM,
CyOBEKTOM, KJIETKOH, TKaHbIO, OPTaHOM WJIM OUOJOrH4ecKod >kuakocTbio. OOpaboTka KieTkw
BKJIFOYAaeT B ceOsl KOHTAKT PEareHTa C KIJETKOH, a TakKe KOHTAKT PeareHTa C JKUIAKOCTBIO, MPHYEM
JKUJIKOCTb HaXOJUTCSl B KOHTAKTe C KJIETKOW. TepMUH «BBeAEHHE» U «JI€UEHHE» TaK)Ke O3HavaroT
00paboTKy in Vvitro U ex vivo, HalmpuMep, KJICTKH, PEareHTOM, TUArHOCTUYECKUM, CBSI3BIBAIOLIUM
COEAMHEHUEM WJIH IPYyrod KJIETKOH. TepMuH «CyOBeKT» B HACTOALIEM JOKYMEHTE BKIFOUaeT JIF0OOH

OpraHu3M, MNPEANOYTUTEIIbHO KUBOTHOC, Oouee NpEeATIOUYTUTECIIBHO MIICKOIMUTAIOICES (Haan/IMep,
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KPBICY, MBIIIIb, COOAKY, KOIIKY, KPOJIMKA) M HauOoIee MpeanodTUTENBHO YesoBeka. JleueHue moooro
3a00N€BaHNs WJIM PACCTPONCTBA OTHOCHTCS B ONHOM AacleKTe K YMEHbIIEHHI0 WHTEHCHUBHOCTHU
3a005€BaHNs WM PAcCTPONCTBA (T. €. 3aMEIUICHUIO0 WJIM OCTAaHOBKE HJIM YMEHBIICHUIO Pa3BUTHUS
3a0051€BaHNs MM TIO MEHBLIEH Mepe OAHOIO U3 ero KIMHUYECKUX CUMITOMOB). B npyrom acniekre
TEPMHH «ICUUTB», <JICYCHHEe» WM «00padOoTKa» OTHOCHUTCS K OOJErdeHHI0 WJIM YMEHBIIEHHIO
WHTEHCUBHOCTH 110 MEHbIIEH Mepe OOHOro (PH3MUECKOro mapamerpa, BKIFOUasl T€, KOTOPbIe MOTYT
ObITh HEPAa3IMYMMbl CAMUM TALIMEHTOM. B eIne ApPyroM acmekTe «JIeYUTbY», «JICUEeHUe» WU
«00paboTKa» OTHOCHUTCS K MONYJSIUKM 3a00JIEBaHUSI HJIM PACCTPOMCTBa, JuOO (usudyecku
(Hampumep, crabwin3anuell 3aMeTHOTO CHUMIITOMA), JinOO (u3HONOrHYecku (HampuMep,
crabunmusanueldi (U3MUeckoro mapamerpa), JuOO W TeM W JAPYyruM. B emme Ipyrom acmekTe
«JICYUTBY, «JICUCHHEY» HIH «00padOTKa» OTHOCHUTCS K MPENyNPEesKACHUIO WIIH 3aeprKKe Hadalia Uil
Pa3BUTHS WA POTPECCUPOBAHUS 3a00JIEBAHNUS HITH PACCTPOICTRA.

[0076] TepmuH «CyOBEKT» B KOHTEKCTE HACTOSINEr0 W300pETEeHUs TNPEACTaBIsET COOOM
MJIEKOTIUTAFOIIee, HATPUMEp, MPUMATa, MPEANOYTUTENBHO BBICIIETrO IPUMaTa, HaIIpHMep, YeIOBEeKa
(HampuMep, TMalUeHTa, HWMEIINero WWIM HMEIOIIero pPHCK BO3HUKHOBEHHs! PACCTPONCTBA,
OTHCAHHOTO B HACTOSIIEM JOKYMEHTE).

[0077] B KOHTEKCTE HACTOSILEr0 MAOKyMEHTa TepMUH «apPUHHOCTDY OTHOCUTCS K CHIIE
B3aUMOZICHCTBUSL MEXIY AHTUTENIOM U aHTUreHoM. BHyTpu aHTurena BapuabenbHas o0nacTb
«TJIeday aHTHUTENa B3aUMOIEHCTBYET 4epe3 HEKOBAJIEHTHbIE B3aUMOAEHCTBHsSI C AHTUICHOM Ha
MHOTOYHCJIEHHBIX CalTax; yeM OOJble B3aMMOAEHCTBHH, TeM criibHee ahpUHHOCTE.

[0078] B koHTeKCTE€ HACTOSIIEr0o JOKYMEHTa TEPMUH «aHTUTENO» OTHOCUTCS K MOJUIENTHIY
CeMelCTBA HMMMYHOIIOOYJIMHOB, KOTOPbIM MOXKET CBSI3bIBATh COOTBETCTBYIOLIMI aHTHIEH
HEKOBaJIeHTHO, oOpatumo u crnenuduuno. Hanpumep, BcTpevaromieecss B mpupone antureno IgG
MpeACTaBNsIeT CO0Oi TeTpamep, CoAep Kalliuii Mo MeHbined mepe nBe Tsokenbie (H) umenu u aBe
nerkue (L) menu, coenuHeHHBIE MEXKIY COOOH MUCYNbOUAHBIME CB3siMH. Kaxnas Tsokenas 1enb
COIEeP KUT BapruabebHYI0 00JACTh TsKEJION 1end (B HACTOSAIIEM JOKyMeHTe o0o3HaqaeTcst kak VH)
U KOHCTaHTHYIO 00OjacTh Tspkenod nenu. KoHcTaHTHast o0nacTh TSDKENOH LENmH COCTOMT M3 TPeX
nomenoB: CH1, CH2 u CH3. Kaxnas snerkas 1enb COIep>KUT BapHaOeNbHY0 00JIacTh JIETKON LIeTH
(B HacroseM NOKYMEHTE COKpalleHHO 00o3Ha4daeTcs Kak VL) W KOHCTaHTHYIO OOJIaCTH JIETKOM
nenn. KoHcranTHast o0nacTh jierkod menu coctouT u3 ogHoro nomeHa: CL. O6mactm VH u VL
MOTYT OBITh JOMOJHHUTENBHO MOAPA3AENeHbl Ha OOJACTH THIePBApHAOENbHOCTH, HA3bIBAEMbIE
OTIPENeNSIOIUMI  KOMIUIeMeHTapHocTh  obnactsmu  (CDR), uepenyrommecs ¢ Oornee
KOHCEPBaTHBHBIMU OOJACTSIMH, Ha3biBaeMbIMH kapkacHbIMH oOnacTsmu (FR). Kaxnas VH u VL

cocrout u3 Tpex CDR u yerbipex FR, pacrnosokeHHbIX OT aMUHO-KOHIIA 10 KapOOKCHIIBHOTO KOHIIA
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B crienyromem nopsinke: FR1, CDR1, FR2, CDR2, FR3, CDR3 u FR4. BapuaGenbubie obmactu
TSOKEJIOW M JIETKOM LEeNeW COmep:KaT CBSI3bIBAKOLIMI TOMEH, KOTOPBIM B3aUMOIEHCTBYET C
anTureHoM. KoHCTaHTHBIE O0IaCTU aHTHUTEN MOTYT ONOCPEAOBATh CBA3bIBAHNE HMMYHOITIOOYJINHA C
TKaHSAMHU WIH (pakTOpaMH XO3sIMHA, BKJIIOYAsl PAa3JIMYHbIE KJIETKH UMMYHHOH CHCTeMbI (Hampumep,
s¢pexTopHbIe KIIeTKH) U nepBbiii koMnoHeHT (C1q) Ki1accu4eckoil CUCTEMbI KOMITJIEMEHTA.

[0079] TepmuH «aHTUTENO» BKJIOYAET, HO HE OTPAHUYMBAETCS UMH, MOHOKJIOHAJbHbIE aHTUTENA,
YeJlioBeUeCKre  aHTHUTeNa, TYMAaHW3UpPOBAHHbIE  aHTHUTENA,  XUMEpHbIE  aHTUTeNa U
anruuauorunuieckne (antu-Id) anturena. Anturena MoryT ObITh JHOOOTO HM30THIA/KiIacca
(mampumep, IgG, IgE, IgM, IgD, IgA u IgY) nmu nonknacca (Hanpumep, IgGl, IgG2, IgG3, 1gG4,
IgAl u IgA2).

[0080] B HekoTopbIx BapwaHTax ocyuiecTBiaeHus anturena k OX40 comepskar 1o MeHbIIEH Mepe
OIIMH aHTUTEHCBSI3BIBAIOIINN CAHT MJIM MO MEHbIIEH Mepe BapradelnbHyI o0iacTb. B HEKOTOpBIX
BapuaHTax ocyiuecTBieHus: aHturena k OX40 comepkar aHTHUIEHCBS3BIBAIOIIMN ()parMeHT u3
anturena k OX40, omucaHHOrO B HACTOsLIEM JOKyMeHTe. B HEKOTOphIX BapuaHTax
ocymecTBieHus1 anTuTeNo kK OX40 sBnsieTcs BbIIEICHHBIM WIN PEKOMOMHAHTHBIM.

[0081] TepMuH «MOHOKJIOHAJIbHOE aHTHUTENO» WM «mAby» mim «Mab» B KOHTEKCTE HACTOSIIETO
JOKYMEHTa O3Ha4aeT MOMYJISLUIO IO CYLIECTBY ONHOPOAHBIX AHTUTEN, T. €. MOJIEKYJbl aHTUTEI,
cofepKaliuecs B MOMyJIALMH, WAEHTHUYHbl [0 AaMMHOKMCIOTHOW IOCIIENOBAaTENbHOCTH, 32
UCKJIFOU€HNUEM BO3MO)KHBIX BCTPEYAIOIIUXCS B IPUPOAE MyTaluii, KOTOpble MOTYT IPUCYTCTBOBATh
B HE3HAUUTENbHBbIX KonuuecTBax. Hamporus, TpagulMoHHbIE (TIONUKJIOHANbHbIE) Ipenaparsl
aHTUTEN OOBIYHO COXEP)KaT MHOXECTBO PA3IMYHBIX  AHTHTEN, HUMEIOLINX  Pa3JINuHbIe
AMHHOKHUCJIOTHBIE TIOCJEOBATEIbHOCTH B CBOMX BapHaOENbHBIX JOMEHAaX, B YAaCTHOCTH, HUX
onpenesoue komrmieMeHtapHoctb obnactu (CDR), koTopbie 4acTo SIBISIOTCS CeHDUIHBIME
IUIA pa3iMuHbIX 3nuTonoB. OnpeneneHne «MOHOKJIOHAJIBHOE» YKa3blBaeT Ha TO, YTO AHTUTENO
MOJYy4YeHO U3 MO CyLIeCTBY TIOMOT€HHON NOMyJSILUU AaHTUTEeI M 4YTO €ro He CcleayeT
UHTEPIPETHPOBATh Kak TpeOyroliee MPOAYKLNH aHTUTENA TIOCPEACTBOM KaKOro-TH0O KOHKPETHOTO
cocoba. MoHOKIIOHabHBIE aHTUTENA (MAb) MOTyT OBITH NOJYYEHBI CIOCOOAMH, M3BECTHBIMU
crieruaiucTaM B naHHOW obnmactu TexHuku. Cm., Hampumep, Kohler et al., Nature 1975 256:495-
497; marent CIIIA Ne 4376110; Ausubel et al., CURRENT PROTOCOLS IN MOLECULAR
BIOLOGY 1992; Harlow et al., AHTUTEJIA: A LABORATORY MANUAL, Cold Spring Harbor
Laboratory 1988; u Colligan et al, CURRENT PROTOCOLS IN IMMUNOLOGY 1993.
AHTHTENA, PACKPBIThIE B HACTOAIIEM JOKYMEHTE, MOTYT OBITh JIFOOOTO Klacca UMMYHOTJIOOYJIMHOB,
Brirouast I1gG IgM, IgD, IgE, IgA u mo0oif ux nmopkmacc, takoi kak IgGl, IgG2, 1gG3, 1gG4.

T'uOpunoma, npoayLupyrOLIas MOHOKJIOHAJIBHOE aHTHUTEJIO, MOXKET OBITh KyJBTHBHPOBAHA 1N Vitro
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WUIY 1n Vivo. BBICOKHE THTPBI MOHOKJIOHAJIBHBIX aHTUTEN MOTYT OBITh MOJTYyHY€HBI IPU MPOAYKIMH 1N
VIVO, KOTZia KJIETKH U3 OTAENIbHBIX THOPUAOM BBOIST IyTeM MHBEKLNUH BHYTPHOPIOMIHNHHO MBILIAM,
TaKUM Kak MbIu JguHud Balb/c, ans momyueHust acIUTHOM >KMIKOCTH, COIEpsKaledl BBICOKHE
KOHLIEHTPALIMK JKEJIaeMbIX aHTUTe]l. MOHOKJIOHa/IbHbIe aHTUTeNna uzoruna IgM umm IgG moryr
OBbITb OYHMINEHBI OT TAKMX ACLMTHBIX JKUAKOCTEH WIIM OT CyNEepHATAHTOB KJIETOYHOW KYJBTYpPBI C
TIOMOLIBIO CITOCOOOB KOJIOHOYHOW Xpomarorpaduu, XOpoIio U3BECTHBIX CIELUATUCTaM B JaHHOM
00NaCTH TEXHUKH.

[0082] B menom, OCHOBHasl CTPYKTypHas €IUHHIIA AaHTHUTENA CONEPXKHUT Terpamep. Kakmbrii
TeTpaMep BKJIFOUAET JIBe MICHTHYHBIC Mapbl MOJUMENTUAHBIX IEeNeH, Kakaas U3 KOTOPBbIX UMEeT
OmHYy «Jerkyro nemb» (okono 25 k/la) m omHy «Tspkenyro» menb (okoio 50-70 x/la). AMuHO-
KOHILIEBOH (hparMeHT KaXKIOH LM BKIFOYAeT BapHadesbHy0 obmacTh n3 okono 100-110 wmm Honee
AMHHOKHUCJIOT, TJIAaBHBIM OOpa3oM OTBETCTBEHHBIX 3a pacro3HaBaHHe aHTHreHa. KapOokcu-
KOHLIEBOH (PparMeHT TSDKENION e MOXKET ONpPeNeNATh KOHCTAHTHYIO 00J1acThb, B MEPBYIO OUepenb
OTBEHaOIYI0 32 3¢ dekropHyr0 GyHkuuoo. OOBMHO JIETKHE IENU 4YeJOBeKa KJIACCU(PUIIUPYIOTCS
Kak Kamma u JsAMOma Jsterkume 1enu. Kpome TOro, TsDKenmble LENM YesloBeKa OOBIYHO
KJIACCU(PUITUPYIOTCS KaK «Q, O, €, Y WU |, U OHH ONPEHENSIIOT H30TUITbI aHTuTeNna Kak IgA, IgD, IgE,
IgG u IgM, coorBercTBeHHO. B Jerkoii u Tspkenoi wernsix BapuadenbHas U KOHCTAHTHasi 00JIacTu
coenHeHbl 00nacTero «J» u3 okono 12 unm Gonee aMUHOKHCIOT, MPUYEM TsDKeNasl LeNb TaKXKe
comepxut obsacte «D» u3 okosio 10 unm Oosiee aMIUHOKHCIIOT.

[0083] BapuabenbHble obmacTu kaxaod mapsl jerkas/Tspkenast uenu (VL/VH) obpasyror caiit
CBSI3BIBAHUSl aHTUTENa. TakuM o0Opa3oMm, B II€JIOM, HHTaKTHOE AHTUTENO MMeeT JBa CaiTa
CBSI3bIBAHUS. 3a MCKIIIOYEHHEM OM(PYHKIMOHAJIBHBIX WM OuCTElM(PUUeCKUX aHTHTEN, Ba CaiTa
CBSI3bIBAHUS SIBJISIFOTCS, B OOLIEM, OlIMHAKOBBIMH.

[0084] OObuHO BapuadeNbHbIE IOMEHBI KaK TSKEJIOW, TaK M JIETKOW Lered comepkar Tpu
runepapradenpHble  O0NACTH, TaKKe HA3bIBAEMbIE «ONPEACISIONIMMU  KOMIUIEMEHTAPHOCTh
obactsimu (CDR)», KOTOpbIe pacOJIOKEeHbl MEKIY OTHOCUTEIBHO KOHCEPBATUBHBIMU KapKaCHBIMHU
obmactamu (FR). CDR 0ObIMHO BBIPABHHBAIOTCS KApPKACHBIMH OOJNACTSIMH, YTO TIO3BOJISIET
CBSI3bIBATHCSI ¢ KOHKPETHBIM 3mHTONoOM. OObriHO OT N-koHIa k C-koHLY BapuabelbHbIE TOMEHBI
KaK JierkoH, Tak U Tsokenoi nernn comepkar FR-1 (mmum FR1), CDR-1 (umu CDR1), FR-2 (FR2),
CDR-2 (CDR2), FR-3 (umu FR3), CDR-3 (CDR3) u FR-4 (umu FR4). Ilonoxenus CDR wu
KapKacHBIX 00iacTel MOryT OBITb ONPEAETICHbI C MOMOINBI PA3IMYHBIX XOPOLIO HM3BECTHBHIX B
TaHHOH 001acTH TEXHUKHU onpenenenui, Hanpumep, Kadot, Hotua u AbM (cm., Harpumep, Johnson
et al., Nucleic Acids Res., 29:205-206 (2001); Chothia and Lesk, J. Mol. Biol., 196:901-917 (1987);
Chothia et al., Nature, 342:877-883 (1989); Chothia et al., J. Mol. Biol., 227:799-817 (1992), Al-
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Lazikani et al., J. Mol. Biol., 273:927-748 (1997)). Onpenenenus caiiToB, 0ObEIUHSIOIINX aHTHIEH,
Takke omucaHbl B cieayromux padborax: Ruiz et al., Nucleic Acids Res., 28:219-221 (2000); u
Lefranc, M. P, Nucleic Acids Res., 29:207-209 (2001); MacCallum et al., J. Mol. Biol., 262:732-
745 (1996); u Martin et al., Proc. Natl. Acad. Sci. USA, 86:9268-9272 (1989);, Martin et al,,
Methods Enzymol., 203:121-153 (1991); u Rees et al., In Sternberg M. J. E. (ed.), Protein Structure
Prediction, Oxford University Press, Oxford, 141-172 (1996). B HekoTOpBIX BapHaHTaX
OCYILECTBJIEHUs] B KOMOMHUPOBaHHOU cxeme Hymeparuu o Kabary u Horua CDR coorBeTCTBYIOT
AMHHOKHUCJIOTHBIM OCTaTKaM, Kotopble sBJsiroTcs 4acTbio CDR mo Kabary, CDR no Hortua wiu u
toro, u npyroro. Hanpumep, CDR cOOTBETCTBYIOT aMHMHOKUCIOTHBIM ocTaTkam 26-35 (HC CDR1),
50-65 (HC CDR2) u 95-102 (HC CDR3) B VH, nanpumep, VH miexkonuraroiero, Hanpumep, VH
YeJIOBeKa, M aMHHOKHUCIOTHbIM octarkam 24-34 (LC CDRI1), 50-56 (LC CDR2) u 89-97 (LC
CDR3) B VL, Hanmpumep, VL mnekonuraromero, Harnpumep, VL denoBeka.

[0085] Tepmun «runepBapuadenbHas 00NACTb» O3HAYAET AMHUHOKHCIOTHBIE OCTATKU AHTHUTEIA,
KOTOpbIE OTBEYAIOT 3a CBsA3bIBAHHE AaHTUreHa. [umepsapualenpHast 00JaCTb  COOEPIKHUT
amuHokucyorable ocratku m3 «CDR» (1. e, VL-CDR1, VL-CDR2 u VL-CDR3 B BapuabenbHO
obnactu nerkoii uenu u VH-CDR1, VH-CDR2 u VH-CDR3 B BapuabenpHOM JOMEHE TSKEIOM
nenu). Cm., Kabat et al. (1991) Sequences of Proteins of Immunological Interest, Sth Ed. Public
Health Service, National Institutes of Health, Bethesda, Md. (defining the CDR regions of an
antibody by sequence); Takxe cm. Chothia and Lesk (1987) J. Mol. Biol. 196: 901-917 (defining the
CDR regions of an antibody by structure). Tepmun «kapkacusie» uinu «FR» octarku o3Hagaer te
OCTaTkH BapuabenbHOrO JOMEHA, KOTOpbIE OTJIMYAIOTCS OT OCTATKOB I'MIlepBapuadesbHON obnacTty,
OTpefeIeHHBIX B HACTOSAIIEM AJOKYMeHTe kak octarku CDR.

[0086] Ecnu HE yKa3aHO HUHOE, «AHTUTEHCBSI3bIBAIOLINI bparmMeHT» O3HA4aeT
AHTUTCHCBS3BIBAIOINNE (PArMEHTBl AHTHTEN, T. €. (PParMeHTbl AHTUTEN, KOTOpPbIE COXPAHSIOT
CHOCOOHOCTD CreH(pUIECKH CBA3BIBATHCS ¢ AaHTUTCHOM, CBSI3aHHBIM MOJTHOPA3MEPHBIM aHTHUTEIIOM,
HarpuMep, (parMeHThl, KOTOpPbIE COXpPaHSIOT OmHy uiu Oojee oOmacreii CDR. Ilpumepst
AHTUTCHCBS3BIBAIOINX (PPArMEHTOB BKJIFOYAIOT, HO HE OrpaHMYMBaIOTCS MMH, (pparmeHtsl Fab,
Fab', F(ab')2 wu Fv, nmarena;, nuHeliHble aHTHUTENA, MOJIEKYJbl OJHOLETIOYEYHBIX AHTHUTEII,
Harpumep, onHouernodeunsle Fv  (ScFv), nHaHorena w mnonucnenuduueckue aHTUTENA,
oOpasoBaHHbIE U3 ()PArMEHTOB AHTHUTEI.

[0087] AHTHTENO «CreUU(UUECKH CBSI3bIBACTCS» C OEJIKOM-MUIICHBIO) O3HAYAeT, YTO AHTHUTEJIO
NPOSIBIISIET MPEATIOUTUTEIbHOE CBA3BIBAHUE C STOH MHIIEHBIO MO CPABHEHMIO C JPYTUMH OelKaMHu,
HO 3Ta cneuuuyHOCTh He TpedyeT aOCOMOTHOH CrnenuUIHOCTH CBSI3bIBAHUS. AHTHUTENO

CUUTACTCs ((Cl'IeI_II/I(bI/I‘{HbIM» 1A €ro npe):[nonaraeMof/'I MHUIOCHH, €CJIM €TI0 CBA3BIBAHHEC SABJIACTCA
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OTIPENENSIOUINM Il TPUCYTCTBUS OeNka-MHIIEHH B oOpasume, Hampumep, Oe3 MonydeHHs
HEKEeJaTeNbHBIX PE3YJIBTaTOB, TAKUX KaK JIOKHOMOJIOKUTENbHbIE PE3ybTaThbl. AHTHTENAa WIM HX
AHTUTeHCBA3BIBAIOINNE (PPArMEHTHI, IPUMEHSIEMBbIE B HACTOALIEM ONMUCAHMHU, OYAyT CBSA3BIBATHCS C
OenkoM-MuIIeHbl0 C ap@UHHOCTBIO, KOTOpash MO MeHbIIeW Mepe B 1Ba pas3a OoJbile,
IPENIOYTUTEIBHO 10 MeHblIeH Mepe B 10 pa3 Oonbiie, Gonee MpeAnoYTUTENHHO 110 MEHbIIEH Mepe
B 20 pa3 Oombine u Haubojiee MPEANOYTHUTENHHO MO MeHbluel mepe B 100 pa3 Oonblue, uem
apPUHHOCTH C HeleNneBbIMH OenkaMu. B HAcTOsAIEeM IOKYMEHTE CYHTAETCs, YTO AaHTHUTEJO
cneun(UIeCKr CBS3BIBACTCS C TOJHIENTHIOM, COAEPXKAIIMM JaHHYK aMHUHOKHCIIOTHYIO
MOCJIEIOBATENIbHOCTD, HAIPUMEpP, AMUHOKHUCJIOTHYIO IMOCJIEAO0BaTeNbHOCTh Monekyiasl  O0X40
YeJIOBEKa, €CJIU OHO CBSI3BIBAETCSI C MOJMIIENTHIAMHE, CONEPKAIIUMHU 3Ty MOCIEI0BATENIbLHOCTD, HO
HE CBSI3BIBAETCS C OENTKaMU, HE UMEIOIUMHE 3TOH MOCIEA0BATEIBHOCTH.

[0088] TepMUH «4EIOBEYECKOE AHTUTEJIO» B HACTOSIIEM JOKYMEHTE O3HA4YaeT aHTHUTENIO, KOTOPOe
COIEP’KUT TOJIBKO TOCIENOBATENbHOCTH Oeka WMMYyHODIOOynMHa desoBeka. YermoBedeckoe
AHTHUTEJIO MOXKET COAEP>KaTh MBIIIMHBIC YIJIEBOAHBIE LIETH, €CJIM OHO MPOAYLUPYETCS Y MBIIIH, B
KJIETKEe MBIIIN WK B THOPHIOME, TOJNYyYE€HHOH W3 KJIETKH MBIIIH. AHAJIOTUYHO, «MBIIIHHHOE
AHTUTEJIO» WM «KPBICHHOE aHTHUTEJIO» O3HA4aeT aHTUTENO, KOTOPOE COHEPXKHUT TOJBKO
NOCIIEIOBATENbHOCTH O€JIka MMMYHOIJIOOYJIMHA MBIIIN WJIH KPBICHI, COOTBETCTBEHHO.

[0089] TepMuH «ryMaHU3MPOBAHHOE AHTHUTEJIO» O3HA4YaeT (POPMbI AHTHUTEJ, KOTOpPbIE COmep Kar
NIOCJIEIOBATEIbHOCTH HEYENIOBEUECKUX (HAapHMep, MBIIINHBIX) aHTUTEN, a TAKKE YeJOBEUYECKHX
antuten. Takue aHTUTENa COAEP)KaT MHUHHMMAJBHYIO IOCHIENOBATENIbHOCTb, IIONYYEHHYIO U3
HEYeJIOBEYeCKOro HMMYHOIIIOOYIMHA. B 11e510M, r'yMaHu3upoBaHHOE aHTUTENIO OyzieT comepkarh 1o
CYIIECTBY BCE M3 M0 MEHbLIEH Mepe OIHOro, a OObIMHO JABYX BapHaOeNbHBIX JTOMEHOB, B KOTOPBIX
BCE WJIM MPAKTHYECKU BCE TMIIEpPBapHaOeNbHbIC METIN COOTBETCTBYIOT METIISIM HEYEJIOBEUECKOrO
UMMYHOIIOOY/IMHA, ¥ BCe WK NpakTuuecku Bce FR 06macTi COOTBETCTBYIOT KapKaCHBIM yYaCTKaM
MIOCJIEIOBATEIbHOCTH Y€JIOBEYECKOT0 MMMYHOIIIOOYIMHA. | YMAaHU3UPOBAHHOE aHTUTENO TAKKE HE
oOs3arenpbHO  Oymer comepkarb IO  MEHbIIeH Mepe (parMeHT KOHCTaHTHOH — obiactu
ummyHornodynuHa (Fc), o0praHO U3 uenoBedeckoro ummyHornoOynuaa. [TpucraBka «humy, «huy,
«Hu» wmu «h» poGasisiercss kK 0OO3HAYEHUSIM KJIOHOB AQHTHTEN, KOrJa HEOOXOAMMO OTIHYUTH
I'YMaHU3UPOBAHHBIE AHTHTENA OT POAUTEIBCKHX aHTUTEN I'PBI3YHOB. | yMaHM3MpOBaHHBIE (POPMBI
AaHTHUTEN TPBI3YHOB, KaK MPaBWIO, comepkar Te ke nocienosarenbHocTH CDR pomurenbckmx
AHTHUTEN TPbI3YHOB, XOTSl ONpENeeHHbIE aMHHOKHCIIOTHBIE 3aMEHBbl MOTYT OBITh BKJIFOYEHBI IS
yBenu4eHus: aQpPUHHOCTH, MOBBIIIEHUS CTAOWIBHOCTH I'YMAHM3MPOBAHHOTO AHTHTENA, YAAJICHUS

HOCTTpaHCHHHHOHHOﬁ MO):[I/I(I)I/IKaI_[I/II/I HJIU IO APYTUM MPUYINHAM.
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[0090] B kOHTEKCTE HACTOSALIErO JOKYMEHTAa TEPMHH «HEKOHKYPEHTHBII» O3HA4YaeT, YTO
CBSI3bIBAHUE AHTUTENA IPOUCXOAUT U HE MEIIAET CBA3bIBAHUIO JIUTAH/A C PELIEITOPOM.

[0091] TepMuH «COOTBETCTBYIOLIAsl IMOCJENOBATEIbHOCTD 3apPONBIIIEBOM JIMHUM 4YEJIOBEKa»
OTHOCHUTCSI K TIIOCJIENOBATENIbHOCTU HYKJIEHHOBON KHUCJIOTBL, KOAMPYIOLIEH aMHUHOKUCIOTHYIO
NOCJIEIOBATENIbHOCTh BapHaOeIbHOH OOJACTH UeNOBeKAa MM IOAIOCIEN0BATEIbHOCTb, KOTOpPas
MMEET CaMYyH BBICOKYIO ONpPENENEHHYI) HMAEHTUYHOCTh AMUHOKHUCJIOTHOW MOCJENOBATeIbHOCTU C
AMUHOKHUCJIOTHOH  IOCJIE€AOBATENIbHOCTHIO WIM  TOANOCIENOBAaTEIbHOCTBIO  3TAIOHHOMN
BapuabeapbHON O0MacTH MO CPAaBHEHHID CO BCEMU APYTUMH HM3BECTHBIMH aMHHOKHCJIOTHBIMH
NOCJIEIOBATENIbHOCTSIMI ~ BapualenbHOW — 00NacTH,  KOOUPYEMBIMH  TOCIENOBATEIBbHOCTSIMH
BapuabenpbHON 00JaCTH UMMYHOIIOOYJIMHA 3apOABIIIEBOH JHHHM 4YesioBeka. COOTBETCTBYIOLIAS
MIOCJIEIOBATEIbHOCTh ~ 3apOJBIIIEBOM  JIMHMM  4eJOBeKa TaKXXe MOXET OTHOCHUTBCS K
AMUHOKHCJIOTHOMN MOCJIEZIOBATENIbHOCTH BapuabeTbHON obnactu YeloBeKa WJIH
MIOANOCIIEN0BATENLHOCTH c caMon BBICOKOM UIEHTUYHOCTBIO AMHUHOKHCIJIOTHOU
MOCJIEIOBATENIbBHOCTH C aMHUHOKHCIIOTHON MOCJEA0BATENbHOCTBIO WJIM MOANOCIE0BATEIbHOCTHIO
STAJIOHHON BapualOenbHOW 00JacTH 1O CPaBHEHHUIO CO BCEMH JAPYTHMH  OLICHUBAEMBIMH
AMHHOKHCJIOTHBIMA  TIOCJIEZIOBATENbHOCTSAMU  BapualenbHOW  oOmactn.  CoOOTBETCTByROLIAs
MIOCJIEIOBATENIbHOCTD  3aPOABIIIEBON JIMHUHM YEJIOBEKA MOXKET IMPEACTABISTh COOOH TOJNBKO
KapkacHble 00JacTH, TOJNBKO OIPENENsIONne KOMIUIEMEHTAPHOCTh OONAcTH, KapKacHble W
OTIpeNeNSAIOLINe KOMIUIEMEHTAPHOCTh 00JIacTH, BapuaOeNbHbIM CErMEHT (KaK ONpENeeHO BbIIIe)
WIN Jpyrue KOMOWMHAIIMM TOCJIENOBATeIbHOCTEH WM IOANOCIENOBATEIbHOCTEH, KOTOpBIE
cozepxxar BapuabenbHy o0nacTe. MAEHTUYHOCTD NOCIEA0BATEIBHOCTH MOXKET OBITh OIpeneseHa
C TMOMOIIBK CIOCOOOB, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE, HallpuMep, BbIPAaBHUBAHHE JIBYX
nocnenosarenpbHocTeil ¢ mpumeHenuemM BLAST (cpeacTBo moucka OCHOBHOTO JIOKAJBHOTO
BbipaBHUBaHUs), ALIGN wnu npyroro ajaroputma BbIpaBHHUBAHHS, U3BECTHOTO B JAHHOW OOJACTH
TexHUKU. COOTBETCTBYIOLIAs IOCJIENOBATENbHOCTh HYKJIEHMHOBON KHUCIOTHI WJIM aMHUHOKHCIIOTHI
3apOABILIEBON JIMHUHM 4YeJIOBEKa MOXKET MMETh MO MeHbIel mepe okojio 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% wnmm 100% HUIEHTUYHOCTH TOCIEAOBATEIBHOCTH C 3TAJIOHHOMN
HYKJICOTHTHOW MJIM aMHHOKHCJIOTHOM MTOCJIEIOBATENbHOCTBIO BapHaOeIbHONW O0NaCTH.

[0092] Tepmun «paBHOBecHasi koHcTaHta nuccoumanuu (Kp, M)» OTHOCHTCS K KOHCTAaHTE
ckopoctu mucconmanuu (kd, Bpems ™), eeHHON Ha KOHCTaHTy CKOpOCTH accormamui (ka, Bpems,
M'l). PaBHOBECHBIE KOHCTaHTBI JUCCOLMAIIMM MOTYT OBITh M3MEPEHbl C IOMOIIBIO JIFOOOro
M3BECTHOTO crocoba B AAHHOHN OONACTH TEXHHKH. AHTUTENA 1O HACTOSIIEMY HM300pPETEHUI0, Kak

7 -8
MPAaBWIO, HWMEKT PAaBHOBECHYK KOHCTAHTy JHMCCOLMALMM MeHblne okono 107 wmmm 107 M,
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HaIlpuMep, MEHBIIE OKOJIO 10° M um 10" M, 8 HEKOTOPBIX aCIEKTaX MEHbILIE OKOJIO 10" M, 107"
M umu 107 M.

[0093] TepMuHBl «pak» WU «OIMYXOJb» B HACTOSLIEM JOKYMEHTE€ HMEIOT CamMoe IIHPOKOE
3HauUeHHe, NMOHMMaeMOoe B JaHHOW OOJAaCTH TEXHUKH, W OTHOCATCS K (PU3NOJIOrHYECKOMY
COCTOSIHUIO Y MJIEKONHTAIOIINX, KOTOPO€ OOBIMHO XapaKTepU3YyeTCs HEeperyjIupyeMbIM pPOCTOM
KJIETOK. B KOHTEKCTEe HACTOSIIEro H300peTeHUsT paKk He OrPAHUYHMBAETCS ONPENEICHHBIM THIIOM HJTH
MECTOMNOJIOKEHUEM.

[0094] TepmuH «KOMOMHUpPOBAHHAS Tepamus» OTHOCUTCS K BBEACHUIO JABYX WM Ooee
TEPANeBTUYECKUX AareHTOB JJIsl JIEYEHUs TepPaneBTUYECKOrO COCTOSHUSL WM PacCTPONCTBA,
OMHCAaHHOTO B HAcTOsEeM H300peTeHuu. Takoe BBEACHHE BKIIIOYAET COBMECTHOE BBEIEHHE 3THX
TEPaNeBTUYECKUX areHTOB IO CYIIEeCTBY ONHOBPEMEHHO. Takoe BBEAEHHE TAKKE BKJIKOYAET
COBMECTHOE BBEIEHHE B HECKOJIbKMX WJIM B OTHENbHBIX KOHTEHHepax (HampuMmep, Karcynax,
MOPOLIKAX U JKUAKOCTSX) IJIL K&KAOTO aKTUBHOTO MHTpenueHTa. [Topomky u/mimm sKUIKOCTH MOTYT
OBITH BOCCTAHOBJICHBI WJIM Pa3BEeNEHbl 110 JKelaeMOH 103bl nepen BBeneHHeM. Kpome Toro, Takoe
BBEJICHUE TAaK)K€ BKJIIOYAET MOCJIENOBATEIbHOE MPUMEHEHUE KAXXAOr0 THUIA TEPaneBTUYECKOIo
areHTa, MO0 MPUOIM3UTEIBHO B OJHO U TO K€ BpeMs, MO0 B pasHoe BpeMms. B mobom ciyuae,
cxema JIeYeHUs1 o0ecrednT OnaronpusTHbele 3G QeKxTsl KOMOMHAIIMY JIEKAPCTBEHHOTO CPENCTBA MPH
JICYUEHUH COCTOSIHUM WA PACCTPOUCTB, ONUCAHHBIX B HACTOSIIIEM JOKYMEHTE.

[095] B koHTekcTe HacTosmero M300peTeHHs, KOrjga JeaeTcs CChUIKA Ha aMHHOKHCJIOTHYIO
MOCJIEI0BATENIBHOCTb, TEPMUH  «KOHCEPBAaTUBHAsl 3aMEHAa» O3HA4aeT 3aMeHy HCXOAHOHN
AMUHOKHUCJIOTBI HOBOM aMHHOKHCIJIOTOM, KOTOpas CyIIECTBEHHO HE W3MEHseT XUMHUYECKHe,
¢busnueckne w/wnu (QyHKIHMOHANBHbIE CBOWCTBA aHTUTENAa WM (parMeHTa, HampuUMep, ero
appunHOCTH CcBs3biBaHusl ¢ OX40. B wacTHOCTH, 00IIME KOHCEPBATHBHBIE 3aMEHbI AMUHOKHUCIIOT

MPEACTABJIEHBI B CJIENYIOIIEH Ta0JIUIIe U XOPOILIO U3BECTHBI B TAHHOHN OOJIACTH TEXHHUKH.

HJ'[J'I}OCTpaTI/IBHbIe KOHCEPBATUBHBIC aMUHOKHNCJIOTHBIC 3aMCHbI

HcxonHblil aMMHOKHUCIIOTHBIN OnHoOyKBEHHBIC U KoHncepBarusHas
OCTaTOK TpexOyKBEHHBIE KOZIbI 3aMeHa
AnaHuH A umm Ala Gly; Ser
ApruHuH R umn Arg LYS; His
Acnaparvx N unm Asn Gln; His
AcnaparnHoBasi KUCJIOTa D umu Asp Gln; Asn
Iucrenn C umu Cys Ser; Ala
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I'nytamun Q wmu Gln Asn
I'myramuHOBast KUCIOTa E nnu Glu Asp; Gln
I'muuun G unu Gly Ala
I'uctunun H unu His Asn; Gln
Hsoneiinux I wnu Ile Leu; Val
Jletinma L unu Leu Ile; val
Jluzun K wnu Lys Arg; His
MeTtuoHuH M unu Met Leu; lle; Tyr
denunalaHuH F unu Phe Tyr; Met; Leu
IIponun P ynu Pro Ala
Cepun S nunm Ser Thr
Tpeonun T nmm Thr Ser
Tpunrodan W unu Trp Tyr; Phe
Tuposun Y wnu Tyr Trp; Phe
Banun V unu Val Ile; Leu

[096] IlpumepaMu anropuTMOB, KOTOpbIE MOAXOAAT AJI ONpeAeNeHHs] MPOLEHTAa WACHTUYHOCTU
MOCJIEI0BATENIBHOCTH M CXOACTBA MOCIIE0BATEIbHOCTH, sBJISIFOTCS anroputMbl BLAST, onucannsie
B Altschul et al., Nuc. Acids Res. 25:3389-3402, 1977 u Altschul et al., J. Mol. Biol. 215:403-410,
1990, coorBercTBeHHO. IIporpammHoe oOecmeuenue nanst ocymectBiennss BLAST anammsos
obmenoctynHo B HaruoHansHOM 1eHTpe OuoTexHosnorndeckoir uHdopmamun (NCBI). Oror
JITOPUTM BKJIFOYAET, BO-MEPBBIX, HACHTH(OHUKALUIO Map MOCIEIOBATEIbHOCTEH ¢ MaKCHMAaJIbHBIM
cxonctBom (HSP) mnyrem onpeneneHus KOPOTKUX CJIOB JMHOM W B 3ampamimBaeMoi
NIOCJIEIOBATENIbHOCTH, KOTOPBbIE JIMOO COBMANAIOT, JIMOO YAOBJIETBOPSIFOT HEKOTOPOMY MOPOTOBOMY
nokasarenro T ¢ MOJOKUTENbHOM OLIEHKOW, KOIJa COOTBETCTBYIOT CJIOBY TAaKOW K€ JJIMHBI B
MIOCIIEIOBATENIbHOCTH 0a3bl NaHHBIX. T HA3bIBAETCS MOPOTOBBIM TOKA3aTENIEM CXOICTBA COCETHHX
CJIOB. DTU TepBOHaYaJbHbIE COBIMAACHUS COCEAHHUX CJIOB BBICTYMAIOT B KAueCTBE 3HAUEHUN IS
Ha4YaJIbHBIX MOMCKOB Oonyee miuHHBIX HSP, comepxamme nx. CoBmaneHHs! CIOB MPONJIEBACTCS B
00OMX HANpPaBICHUSAX BIOJb KAKAOH IMOCIEAOBATEIBbHOCTH HACTOJIBKO, HACKOJIBKO MOTYT OBITH
yBEJIMUYEHbl COBOKYIIHbIE MOKa3aTesnu BblpaBHHUBaHUsA. COBOKYIIHBIE ITOKA3aTe€NNd PACCUUTHIBAKOTCS
IUIl  HYKJIEOTUAHBIX IIOCIENOBATENbHOCTEH C TMOMOINBI mapaMeTpoB M (mOOIIpPUTENbHBIN
TOKa3aTesib JJIsl aphl C COBMAAAOIIMMH ocTarkamu, Bceraa Oonbiie 0) u N (rpadHOI mokaszarenib

I HECOBMAJAOIMUX OCTATKOB, BCCIra MCHLIIC O) I[J'If[ AMHUHOKHCJIOTHBIX MOCJIEIOBATEIbHOCTEH
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MaTpula 3aMeH IPUMEHsETCs Ul pacueTa COBOKYITHOTO nokasarens. IIpoanenue copnaneHuii cioB
B KaXKIOM HalpaBJeHUM OCTAHABJIMBAETCS KOITA. COBOKYIIHBINM MOKA3aTesb BbIPABHUBAHMSI MafaeT
HIDKE BENWYMHBI X OT €ro INOJy4YeHHOIO0 MAKCUMAJbHOIO 3HAUEHUs, COBOKYIHBIM I1OKA3aTelb
CTPEMHTCS K HYJIO WJIM HW)KE M3-3a HAKOIUIEHUS OIHOro min Oosiee BBIPABHUBAHUM OCTATKOB C
OTPULIATENIbHBIM TOKA3aTeJIeM; MM JOCTHraeTcsi KOHel JiroOoil nmocnenosarenbHOCTH. [lapameTpsl
anroputMma BLAST W, T u X onpenesnstoT 4yBCTBUTEIbHOCTb M CKOPOCTb BBIpaBHHUBaHUs. B
nporpamve BLASTN (st HYKJI€OTHOHBIX TOCIEIOBATENIbHOCTEH) B KaueCTBE 3HAYEHHH I10
YMOJTUYaHUIO UCTONB3yroTes muHa cioBa (W) 11, oxxunaemoe 3nadenue (E) 10, M paBnoe 5, N
paBHOE MHUHYC 4 U CpaBHEHHE OOOMX y4yacTKOB. JIJi1 aMMHOKHCIJIOTHBIX IMOCIIENOBATENILHOCTEH B
nporpammMe BLAST B kadecTBe 3HaueHUIl MO YMOJNYaHUIO HCHOJNB3YIOTCS [JIMHA CJIOBA 3 U
oxunaemoe 3Hadenne (E) 10, u BoipaBHuBanms (B) matpuiel 3amen BLOSUMG62 (cm. Henikoff and
Henikoff, (1989) Proc. Natl. Acad. Sci. USA 89: 10915, 1989) 50, oxunaemoe 3nauenue (E) 10, M
pasHoe 5, N paBHOe MUHYC 4 U CpaBHEHHE OOOHX yUaCTKOB.

[097] C nomombto anroputmMa BLAST Takike OCyIIecTBIAIOT CTaTUCTUYECKUI aHAJIU3 CXOACTBA
MEXAy IBYMS MocienoBarenbHOCTsIMH (cM., Harpumep, Karlin and Altschul, Proc. Natl. Acad. Sci.
USA, 90: 5873-5787, 1993). Onno u3mepenue cxoactra, obecredeHHoe anmroputMom BLAST,
SIBJIIETCSl HAUMEHbINeH cyMMapHOH BeposiTHOCTHIO (P(N)), koTopast odecrieunBaeT nmpeacTaBiIeHue O
BEPOSITHOCTH, IIOCPENCTBOM KOTOPOH COBMNAA€HHE MeEXIy [JBYMs HYKJICOTHIHBIMH WJIH
AMHHOKHUCJIOTHBIMU  TTOCJI€IOBATENIbHOCTAMU ~ OyAeT NpOMCXOauTh ciydaiiHo. Hampumep,
HYKJIEMHOBAsl KACJIOTA CUUTAETCSl CXOAHON C HTAJIOHHOH MOCIEN0BAaTeIbHOCTBIO, €CJIN HAUMEHbIIas
CyMMapHasi BEpPOATHOCTb IPH CPABHEHUU TECTHUPYEMOH HYKJIEMHOBOH KHCJIOTBI C 3TaJOHHOU
HYKJIEMHOBOW KHCJIOTOM COCTaBIIsIET MeHbIe 0kojio 0,2, Oojiee MPEenrnouTUTENbHO, MEHbBIIE OKOJIO
0,01 u Haubonee NpPeanoYTUTENBHO MeHbIne 0koJio 0,001,

[098] IlIpoueHT MAEHTUYHOCTU MEXAY ABYMS aMHHOKHCIOTHBIMHU IOCJIEIOBATEIbHOCTSIMH TaKXKe
MOsKeT OBbITh orpenesieH ¢ nmomoibio aaroputma E. Meyers and W. Miller, Comput. Appl. Biosci. 4:
11-17, (1988), xoropsiii Obut BkitoueH B mporpammy ALIGN (Bepcus 2.0), ucnonb3yst Tabmuiy
BeCOBBIX ocTarkoB PAM120, mtpad 3a ymiuHeHue mpomnycka 12 u mrpad 3a mpomyck 4. Kpome
TOTO, MPOLIEHT HAEHTUYHOCTH MEXIY JBYMS aMHUHOKHCIOTHBIMH TOCJEA0BATENbHOCTSIMU MOXKET
ObITh ornpeneneH ¢ npuMeHeHneM anroputMma Needleman and Wunsch, J. Mol, Biol. Biol. 48: 444-
453, (1970), xoropeiii Obpu1 BkitoueH B mnporpammy GAP B mporpammueii maker GCG ¢
npuMeHeHrneM Jmoo Marpuubl BLOSUMG62, nu6o marpunsr PAM250, u mTpada 3a orkpbITHe
npomycka 16, 14, 12, 10, 8, 6 unu 4 u wrpada 3a yaiauaeHue npomnycka 1, 2, 3, 4, 5 wm 6.

[099] TepmuH «HYKJIEHHOBasl KUCJIOTa» MPUMEHSETCS] B HACTOSIIEM JOKYMEHTE B3aUMO3aMEHSIEMO

C TEPMUHOM «IIOJIMHYKJIEOTHUA» U OTHOCHTCS K JI€30KCUPUOOHYKIEOTHIAM HJIH PHOOHYKJICOTUIAM
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U WX mnonmuMepam Jub0 B OOHO-, JUOO B JIByXUenodedHou ¢opme. TepMHH OXBaThIBAET
HYKJIEMHOBbIE  KHCJIOTBI,  COAEp)Kallhe  HM3BECTHbIE  HYKJIEOTHAHbIE  aHAJOTH  WJIH
MOAU(ULIMPOBAHHbIE OCTAaTKH OCTOBA MJIM CBA3HM, KOTOPbIE SIBJSIFOTCS CHHTETHYECKHUMH,
NPUPOIHBIMU U HETIPUPOAHBIMU, KOTOPbIE HUMEIOT CXOHbIE CBONCTBA CBA3BIBAHMS, KaK Y STAJIOHHOM
HYKJIEMHOBOH KHCJIOTBI, M KOTOpbIE METaDOJM3UPYIOTCS CIOCOOOM, TMONOOHBIM 3STaJOHHBIM
Hykineotuaam. Ilpumepel Takux aHAJOrOB BKJIIOYAKOT, 0Oe3 orpaHuueHus, (ocdopornoarsr,
dbochopamunarsl, metundochonarsl, xupanbHbie MeTHI(HOCHOHATHI, 2-O-MeTUIPUOOHYKIIEOTH/IBI,
MENTHA-HYKJIenHOBbIE KUCIOThI (PNA).

[0100] TepmuH «(hyHKIHOHAJIBHO CBS3aHHBII» B KOHTEKCTE HYKJIEHHOBBIX KHUCJIOT OTHOCUTCS K
(DYHKIIMOHAJIPHOW B3aUMOCBSI3U MEKAY IBYMsl Win Oonee nmojuHykjaeoTuaabiMu (Hanpumep, JJHK)
cermeHTaMd.  OOBIMHO  TEPMHH  OTHOCHTCA K  (DYHKIMOHAJIBHOMY  B3aUMOIEHCTBHUIO
TPAHCKPUTILIHOHHOMN PeryJIATOpHOU MOCIIEIOBATENbHOCTH c TPaHCKPUOUPYEMOit
NOCIIeIOBATENIbHOCTRIO.  Hampumep, TpOMOTOpHAasi WM SHXAaHCEPHAs IOCIENOBATEIbHOCTD
(YyHKLMOHATBHO CBSi3aHA C KOOUPYIOIIEH MOCIeNOBATENbHOCTBIO, €CIM OHAd CTUMYJHUPYET HWIH
MOAYJIUPYET TPAHCKPUIILHUIO KOMUPYIOIEH IOCIeNOBaTeIbHOCTH B COOTBETCTBYIOLIEH KIlETKe-
XO3MHE WM  JAPYrol  sKcrpeccupyromed — cucreme. Kak  mpaBmiio,  IPOMOTOpPHBIE
TPAHCKPUILIMOHHBIE PETYJIATOPHBIE MOCIENOBATENbBHOCTH, KOTOpPble (PYHKIMOHAJIBHO CBSI3aHBI C
TPaHCKPUOUPYEMOH TMOCJIEAOBAaTEeIbHOCTEIO, (PH3MUECKH MPUIIETAlOT K TPAaHCKPHOUpyeMoi

NoCJaCcaAOBarCJIbHOCTU, T. €. OHH  ABJIAIOTCA LII/IC-I[GI\/'ICTBYI'OH.II/IMI/I. OI[HaKO HEKOTOPbIC

>
TPAaHCKPUIILIMOHHBIE PEryJSITOPHBIE MOCIENOBATEIbHOCTH, TAKHE KaK SHXAHCEPBI, He 00s3aTebHO
JOJDKHBI (PU3NUECKHU TPHUJIETaTh MM HAXOMUTHCS B HEMOCPEACTBEHHON ONM30CTH OT KOAMPYIOLINX
MOCJIEeIOBATENIbHOCTEN, TPAHCKPHUIILIMIO KOTOPBIX OHU YCHJINBAIOT.

[0101] B HEKOTOPBIX acreKkTax B HACTOSIINEM M300PETEHUHU MPeNJIOKEeHbI KOMIO3UIIMH, HAIIPUMED,
(bapMarieBTHYECKH MpHEeMIIEMbIe KOMIIO3ULIMHU, KOTOPBIE BKIIOUAOT aHTHTENO K OX40, onucanHoe
B HACTOSIIIEM JIOKYMEHTE, COCTABJIEHHOE BMECTE 10 MEHbLICH Mepe ¢ OOHMM (hpapMarleBTUYECKH
NPUEMJIEMBIM 3KCLUITUEHTOM. B KOHTEKCTE HACTOSIIEro JOKYMEHTa TePMHH «(hapMareBTUYEeCKH
NPUEMJIEMBIH KCIMITUEHT» BKJFOUAET JIFOObIE M BCE PACTBOPUTENH, IUCIEPCHOHHBIC CPEbI,
M30TOHUYECKHE AareHTbl W areHThl, 3aMeisomue adcopOuMI0, U T. 1., KOTOPBIE SIBISOTCS
(pU3NONOTHUECKH COBMECTUMBIMU. JKCLUIMHUEHT MOXKET OBITh TMPHUIONEH IJIi BHYTPHUBEHHOTO,
BHYTPUMBILIEYHOIO,  MOAKOXKHOIO, IApPEHTEPAIBHOIO, PEKTaJIbHOIO, CIMHAJIBHOIO  WJIU
SMHUIEPMAIBHOTO BBEACHUS (HAIPUMED, IMyTeM HUHBEKIINU WK HHDY3UH).

[0102] Kommo3uLuu, pacKpbIThieé B HACTOSIIEM IOKYMEHTE, MOTYT OBbITh B Pa3JIMYHBbIX (hOpMax.

Ounu BKJIFOYAKOT, HAIIPUMCED, XKUAKUC, TMOJYTBEPAbIE W TBEPAbIC AO3UPOBAHHBLIC JICKAPCTBCHHBIC

¢dopMBl, TakMe Kak >KMIKHE PACTBOPHI (HAIpUMEpP, WHBEKIMOHHbIE M MH(Y3HOHHBIE PAaCTBOPHI),
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IVMCTIEPCUN WJIM CYCIIEH3WH, JHMIOCOMBI M cymmosuropun. Ilomxomsimasi ¢opma 3aBUCHT OT
IPEATIONAraeMoro crnocoda BBENEHUS U TePareBTUYECKOro NMPUMEHEHHs. TUIHYHBbIE MOAXOSIIIe
KOMIIO3ULIMM HAaxoAsaTcss B (opMe HHBEKIMOHHBIX WM HMH(QY3HMOHHBIX pacTBOpoB. OmHUM H3
HNOIXOMSIIINX CIOCOOOB BBENEHHs SIBISIETCS IapEeHTepasbHbI  (HAarpumep, BHYTPUBEHHBIH,
NIONIKOKHBIH, BHYTPHOPIOLIMHHBIN, BHYTPUMBIIIEUHBINH). B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
AHTUTEJIO BBOAAT IIyTeM BHYTPUBEHHON HMH(QY3UM WIM HHBEKLUMU. B HEKOTOpBIX BapHaHTax
OCYIECTBIIEHUS] aHTUTEJIO BBOIAT MyTEM BHYTPUMBIIIEYHON UM MOJKOKHONW HHBEKIUH.

[0103] B KOHTEKCTE HACTOSIIErO JOKYMEHTA TEPMUH «TepaneBTHUYeCKH 3(PHEeKTHBHOE KOTMYECTBO»
OTHOCHTCSI K KOJIMYECTBY aHTHUTENA, KOTOPOE, NIPU BBEACHUU CYOBEKTY IS JICYeHHUs] 3a00IeBaHUs
WIA TI0 MEHbIIEH Mepe OOHOrO M3 KIMHUYECKHMX CHMIITOMOB 3a0OJIeBaHUsI WM PACCTPONCTBA,
SIBJISIETCS JTOCTAaTOYHBIM JUIsI OCYLIECTBICHHMS TAKOTO JIeUeHHs 3a00JIeBaHUs, PacCTPOICTBa WM
cumnroma. «TepaneBrudecku 3(h(HEeKTUBHOE KOJTMUYECTBO» MOXKET BAPbUPOBATHCS B 3aBUCHMOCTH OT
aHTHUTeNa, 3a00NIeBaHUs, PACCTPOICTBA W/MIM CHMITOMOB 3a0OJE€BAaHUS MM pPACCTPONCTBA,
TSDKECTH 3a00JIeBaHUs, PACCTPOMCTBA W/MIIM CUMIITOMOB 3a00JIEBaHUS WJIM PAcCCTPONCTBA, BO3pacTa
cyOBeKTa, MOAJIEKAIIErO JICUEHUI0, W/UIM Beca cyOBeKTa, momjekamero JedeHuroo. [lomxomsimee
KOJIMYECTBO B JIFOOOM KOHKPETHOM CIIy4ae MOXKET ObITh OYEBHIHBIM JJISI CIIELUAINCTOB B JAHHOM
00JIaCTH TEXHUKH HJI MOXKET OBITh OMpENeIeHO C IOMOLIBI0 PYTHHHBIX SKCIIEPUMEHTOB. B ciyuae
KOMOMHHPOBAHHOIN Tepanuu TEPMUH «TepaneBTHYeCKH 3(P(PEKTUBHOE KOINYECTBO» OTHOCHUTCS K
o0meMy KoJIM4ecTBy OOBEKTOB KOMOHMHauuu i 3(G¢eKTUBHOro JeueHus 3aboieBaHus,
PaccTpONCTBA UM COCTOSIHUSL.

[0104] B xoHTEKCTe HACTOAIIErO NOKYMeHTa (pasa «B KOMOMHALMHU C» O3HAYAET, YTO AHTHUTENO K
OX40 unu cBsI3bIBAIOIINN (PparMeHT BBOOST CyOBEKTY OJHOBPEMEHHO C, IO HJIM IOCJE BBENCHUS
anturena kK TIGIT wnm ces3bBaromero (parmMeHta. B HEKOTOPBIX BapHaHTAaX OCYLIECTBIICHHS
anaTuTenno Kk OX40 win cBA3bIBAIOIINN (PPArMEHT BBOAST B BHIE COBMECTHOTO COCTAaBa C AHTHTEJIOM

K TIGIT unu cBsi3bIBarO MM (PPArMEHTOM.

ITOAPOBHOE OIIMCAHHME NU30BPETEHMA

Anturena x TIGIT

[0105] B nHacTosimem W300peTeHUM MPEJIOKEeHbl AHTUTENA, aHTHIEHCBSI3BIBAIOINNE (DPAarMeHTHI,
kotopble crierudpuaecku cpsi3piBat0T TIGIT uenoseka, Takxke uzBecTHbIN, kKak VSIGY u VSTM3
(cm. HOMep pmoctyma B GenBank: NM 173799). bonee Toro, B HacTosilieM H300peTEHUU
NPEIJIOKeHbl  AHTHUTENa, KOTOpble  OONamaroT  JKelaTeNibHbIMH  (hapMaKOKHMHETUYECKUMU

XAPaKTCPUCTUKAMU U APYTUMH KEJIATCIbHBIMU IIPHU3HAKAMU, U MMO3TOMY MOT'YT IIPUMCHATBCA IJIA
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CHIDKEHMsI BEPOATHOCTH pPaka WM JIeYeHHUs paka. B HacrosmeM H300peTeHUH IOMOJHHUTEIBHO
IPEAIOKEHbI (PapMalleBTHUECKUE KOMITIO3ULIUH JUTS IPENYTIPEKACHUS U JICUEHUS PaKka U CBSI3aHHBIX
C HUM PacCTPOMCTB.

[0106] Antutena k TIGIT mo Hacrosimemy uzoOperenuo MoxHO HantH B W02019/129261. B
HACTOAILIIEM  JOKYMeHTe  Taioke  mpemsoxkeHbl  aHturena k  TIGIT,  comepxaiee
AHTUTCHCBS3BIBAIOINMI JOMEH aHTHUTENa, KoTophii creruduuecku cpssbiBaer TIGIT uenoseka, u
comeprkaiee BapuabenpHyr0 oOmacte Tspkenoit uenu (VH), comepskainyro onpenensroime
kommuieMentapaocte  obmactu (CDR):  HCDRI, COePIKALIYIO AMHHOKHCIIOTHYIO

nocienoBareNibHOCTh, TmpencrasneHnyro B SEQ ID  NO: 32, HCDR2, coapepxkamyro

aMUHOKHCIIOTHYIO TIOCJIEOBaTeNIbHOCTh, mnpeactasieHHyro B SEQ ID NO: 33, u HCDRS3,
COIEPIKAIYK0 aMUHOKHCJIOTHYIO TMOCIENOBaTeNbHOCTh, mpencrasieHnyio B SEQ ID NO: 34; u
BapuabenbHyr0 obmacte Jyerkoii  uenu  (VL), comepxamyro LCDRI, conmepkamyro
AMUHOKHCJIOTHYIO TIOCJIEIOBATENIbHOCTh, mnpeacTasieHHyro B SEQ ID NO: 35, LCDR2,
COIEpIKAIYyI0 aMHUHOKHCJIOTHYIO TOCHIEA0BAaTeIbHOCTh, mpencrarieHnyido B SEQ ID NO: 36, u
LCDR3, conep:kalinyro aMUHOKUCIOTHYIO MOCIENOBATENbHOCTD, npeactasieHHyo B SEQ ID NO:
37. B nmpyrom Bapuante ocyiecTBieHus aHTuTeno k TIGIT comepkUT aHTUT€HCBSI3bIBAIOLIUN
JOMEH aHTHUTeNa, KoTophii crierududecku cBsizbiBaeT TIGIT uenoseka, u conep:kut BapradeIbHYIO
obiacte Tspkenon nernn (VH), comepskaiyto aMUHOKUCIOTHYIO niociienoBareibHocTs SEQ ID NO:

39, u BapumalenpbHyr0 oOmacte Jerkoii wnemu (VL), comepkamyr0o aMHUHOKUCIIOTHYIO

nocnegoBarenbHOCTh SEQ ID NO: 41.

Anturena k 0X40

[0107] B nHacrosiieM W300peTeHUM MpPeIJIOKEeHbl aHTUTENA, aHTHUIE€HCBS3bIBAIOLINE (DpAarMEHTBI,
koTopble cnenudpudeckn cpsi3piBatoT OX40 yenoseka. Kpome Toro, B HacTosimeM H300pETEHUH
MPEIJIOKEHbI AHTUTENA, KOTOPbIE UMEIOT JKeJlaTebHble (HapMaKOKUHETHYECKUE XapaKTEPUCTHKU U
ApyTHUe >KejaTejbHble NPU3HAKH, M, TAaKUM OOpa3oM, MOTYT TPHUMEHSTbCS Ui CHIDKEHUS
BEPOSITHOCTH paka WM JieueHUsl paka. B HacTosieM nu300peTeHnH JOMOMHUTENbHO MPEIIOKEHbI
(bapMarieBTHYECKHE KOMIIO3HIIMU, CONEpsKaIle aHTUTENa, U CIIOCOOBI MONYYeHUs W MPUMEHEHHUS
Takux (papMarieBTHYECKUX KOMITO3ULUH JJIsI TIPEAYIPEKACHUS U JICUSHHSI paKa U CBSI3AHHBIX ¢ HAM
PacCTPOMCTB.

[0108] B HacrosimmeM W300peTEeHUM TMPEIUIOKEHbl aHTHTEJIa WIH WX aHTHTCHCBSI3bIBAIOIIHE
(dbparmMeHThI, KOTOpBIe criermduueckn cBsi3bBarOTCs ¢ OX40. AHTUTENA WITH AHTUTE€HCBS3BIBAIOLIHIE
(bparMeHTHI MO HACTOSALIEMY H300PETeHUIO BKIIFOUAIOT, HO HE OrPAHUYHBAIOTCS UMH, aHTHUTENA WU

HUX aHTHUI'CHCBA3BIBAOIUE (bpaFMeHTbI, MOJIYYCHHBIC, KaK OMMNCaHO HUXKE.
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[0109] B HacTositneM n300peTEeHNH MPEIOKEHBI AHTUTENA MITH aHTUTE€HCBSI3bIBAIOIINE (PPArMEHTHI,
KoTopble cnenududeckn cps3piBatoTcs ¢ OX40, mpudeM yka3aHHbIE aHTHTENa MM (ParMeHThI
aHTuTeNn (HampUMep, AaHTUTEHCBS3bIBarOlUe (parMeHThl) conepkar aomMeH VH, wumerommii
AMHHOKHUCIIOTHYI0 mocienosareabHOcTs SEQ ID NO: 14, 20 unu 26 (Tabnuua 3). B Hacrosimem
M300peTeHNH TaKkKe INPEUIOKEHbl AHTHTENA WM AHTUT€HCBS3BIBAIOLINE (PParMeHThl, KOTOpbIE
cneunpuveckn cBs3bBaloT OX40, mpuyeM yKa3aHHbIE AHTHTENA WM AHTUTCHCBSI3bIBAIOIIUE
¢bparmenTsl comepskar CDR VH, uMeromyr aMUHOKHCIOTHYI TMOCJEI0BaTeIbHOCTD JIFOO0H U3
CDR VH, nepeuncnennbix B Tabmuue 3. B omHOM acmekTe B HacTosleM H300pETEHUH
NPEAJIOKEHbl AHTHTENA WM aHTUTEHCBS3bIBAIOLINE (DPArMEeHThl, KOTOpble crenudpuyecku
cs3biBatoTCs ¢ OX40, mpudeM ykasaHHbIE aHTUTENIA COep Kar (WK, aJbTePHATHBHO, COCTOST U3)
onny, nse, Tpu uiu 6ojee CDR VH, uMeromux aMUHOKHCIIOTHYEO MOCJIENOBATEIbHOCTD JIF0 00 13
CDR VH, nepeuncnennbix B Tabnume 3.

[0110] B HacTositmem n300peTEeHUH MPEIOKEHBl AHTUTENA FITH AHTUTCHCBSI3bIBAIOLIE (DPArMEeHTBI,
koTopele cnenupuyeckun cBsazpBaroTcas ¢ OX40, mnpuuem ykasaHHbIE AHTHUTENA  HUIH
AHTUIeHCBS3BIBAIOIME (PparMEeHTBl comepkar pAoMeH VL, uMmermuil aMHHOKHCIOTHYIO
nocnenosarenbHOoCcTe SEQ ID NO: 16, 22 nnn 28 (Tabnuua 3). B HacTosiimem n300peTeHnn Takke
NPEAJIOKEHbl AHTHUTENAa WM AHTUTEHCBS3bIBAIOLINE (ParMeHThl, KOTOpble CHenu(UIecKH
ces3piBatoTCs ¢ OX40, mpuyeM ykasaHHbIE aHTUTENlA WM AHTUIEHCBSA3bIBAIOIIUE (DpParMeHTHI
cogepkar CDR VL, umeromyro aMHHOKHCIIOTHYIO MOCenoBaTenbHOCTh Jiroboi m3 CDR VL,
nepeuncieHHblx B Tabmune 3. B wacTHOCTH, B HM300pETEHHM NPEIVIOKEHbI AHTUTENA WIN
AHTUTEHCBS3BIBAIOLINE (ParMEHTHI, KOTOphle crneuuduyeckn cps3bBaoTcs ¢ 0X40, nmpuuem
yKa3aHHbIE AHTUTENIA WM AHTUTCHCBSI3bIBAIOLINE (parMeHThl comep:kar (WU, aJbTepHATHUBHO,
COCTOSIT U3) OnHY, ABe, Tpu wiu 6ojee CDR VL, uMerommx aMUHOKUCIOTHYIO TTOC/IEA0BATEIbHOCTh
nro6oii 3 CDR VL, nepeuncnennsix B Tabmuie 3.

[0111] dpyrue aHTUTENA WK UX aHTUTE€HCBSA3BIBAOLIHE (PparMEeHThI IO HACTOSIIEMY U300PETEHUIO
BKJIFOYAIOT AMUHOKHCJIOTBI, KOTOpbIE OBLIM MYyTHPOBAaHBI, HO UMeoIue 1Mo MeHblneil mepe 60%,
70%, 80%, 90%, 95% wunmu 99% npoueHt unentudHocTH B obnactsx CDR ¢ obmactamu CDR,
N300paKEHHBIMH B TTOCJIEIOBATENbHOCTSX, ONMMCAaHHbIX B Tabmure 3. B HEKOTOPBIX acmekTax OHO
BKJIIOYAaeT MyTAHTHbIC aMHHOKUCJIOTHBIE TTOCJIEIOBATENIbHOCTH, B KOTOPBIX He Oonee 1, 2, 3, 4 wim S
AMUHOKHUCJIOT Obutn MyTupoBaHbl B oOmactssx CDR mo cpaBHenuio ¢ obmactsmu CDR,
N300paKEHHBIMH B TIOCIIEIOBATENIbHOCTH, onrcanHo! B Tabmure 3.

[0112] [lpyrue aHTUTENA IO HACTOSIIEMY H300PETEHMIO BKJIOUAIOT T€ AHTUTENA, B KOTOPBIX
AMHHOKHCJIOTHI TN HYKJIEMHOBBIE KHCJIOThI, KOAUPYIOIINE AMUHOKHUCIIOTHL, OBUIM MyTHPOBAHBI; HO

enle UMeET no MeHbluel Mepe 60%, 70%, 80%, 90%, 95% unu 99% npoueHT UIEHTUYHOCTH C
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MOCJIEIOBATEIbHOCTSIMY, ONMUCaHHbIMU B Tabmuie 3. B HEKOTOPBIX acmekTaX OHO BKJIFOYAET
MYTaHTHbIE AMHUHOKHCJIOTHBIE TOCJEIOBATEIbHOCTH, B KOTOpPbIX He Oomee 1, 2, 3, 4 wmu 5
AMUHOKUCJIOT ObUIM MyTHPOBaHbI B BapHUaOENIbHbIX OOJACTSIX MO CPAaBHEHHUIO C BapHaOeIbHBIMU
obnacTsiMu, N300paKEHHBIMH B TOCJIENOBATEILHOCTH, OnucanHoi B Tabmuue 3, mpu COXpaHEeHUH
IO CYLIECTBY TOH K€ TePaneBTUYECKON aKTUBHOCTH.

[0113] B HacrosiieM H300pETEHUM TaKKe TMPENJIOKEHbl IOCIENOBATEIbHOCTH HYKJIEHHOBBIX
KUCJIOT, KoTopble koaupyroT VH, VL, nogHOpasMepHyr TSXKEIYH Lenb U MOJHOPa3MEPHYIO
JIETKYEO LIEMb AHTUTEJ, KOTOphle crenuduvecku cps3biBaroTcss ¢ OX40. Takuve HyKJI€OTHUIHbBIE

MoCJIENOBaTCIbHOCTHU MOT'YT OBITh ONTUMU3HUPOBAHBI AJIA SKCIIPECCUHN B KJIETKAX MJICKOITUTAOIIUX.

WnenTndukays STUTONOB U aHTUTEN, KOTOPBIE CBSI3BIBAIOTCS C ONHUM U TE€M K€ SITUTOIIOM

[0114] B HacTosimieM M300peTeHUH TPEJIOKEHbl AaHTUTENa W WX AHTHICHCBS3BIBAIOIINE
(bparmMeHTbI, KOTOpBIe CBA3BIBAIOTCS ¢ snuTorioM OX40 yenoBeka. B HEKOTOPBIX acrekTax aHTUTeNa
Y aHTUTEHCBSI3bIBAIOLINE (PPArMEHTHI MOTYT CBSI3BIBATHCS C OHUM H TeM ke sruronom 0X40.
[0115] B mHacrosimmeMm n300peTEHUH TaK)Ke NPENJIOKEHbl AHTUTENA M HMX AHTUTEHCBS3bIBAOLIHE
(bparMeHThI, KOTOpBIE CBSI3BIBAIOTCS C TEM K€ 3MUTOIOM, 4TO M aHTuTena k OX40, onucaHHble B
Tabnmuue 3. Takum 0Opa3oM, IOMOJHUTENbHBIE AHTUTENA U UX aHTUTEHCBSI3bIBAIOLINE (hParMEeHThI
MOTyT OBbITh MIEHTH(PHULHPOBAHBI HA OCHOBAHWU MX CIIOCOOHOCTH MEPEKPECTHO KOHKYPUPOBAaThb
(HampuMep, KOHKYPEHTHO HHIHOMpPOBAaTh CBSA3bIBAHME, CTATHUCTUYECKH 3HAYMMbIM 00pasoMm) ¢
APYTUMM aHTUTEJaMH B aHajnu3ax cBs3biBaHUA. (CIOCOOHOCTb TECTHUPYEMOrO aHTHUTeNa
VMHTHOMPOBATh CBSI3BIBAHWE AHTHTEN M WX AHTUICHCBS3BIBAIOIINX (DPArMEHTOB IO HACTOSILIEMY
u3o0pereHno ¢ OX40 1eMOHCTPUPYET, YTO TECTUPYEMOE AHTHUTEJIO MOXKET KOHKYPHUPOBAThH C 3THM
AHTHUTEJIOM WJIM €r0 AHTUTCHCBS3BIBAIOIUMU (parMeHTamu 3a cBssbiBanne ¢ OX40. Takoe
AHTHUTEJIO MOXKET, He Oylyuu CBsI3aHHBIM KaKOH-JMOO ONHOM TEOpHEH, CBSI3BIBATHCS C TEM K€ HJIH
CBSI3aHHBIM (HANpUMep, CTPYKTYPHO TMOAOOHBIM WM TPOCTPAHCTBEHHO MMPOKCHMAIBHBIM)
snuronioM Ha OX40, 9TO ¥ aHTUTENIO WIIH €r0 aHTUT€HCBA3bIBAIOLINE (PPArMEHTBI, C KOTOPBIMH OHO
KOHKYpUpPYyeT. B HEKOTOPOM acmeKkTe aHTUTENO, KOTOPOE€ CBSA3BIBAETCS C TEM K€ 3MUTONOM Ha
0OX40, 9To M aHTUTENA WK UX aHTUTEHCBS3BIBAIOLINE (PPArMEHTHI IO HACTOSIIEMY H300pETEHHIO,
NPEACTABIIET COOON YENOBEYECKOe WIIM T'YMAHM3UPOBAHHOE MOHOKIJIOHAJbHOE aHTUTENO. Takue
YeJIOBEUECKHE WM T'yYMaHW3UPOBAHHBIE MOHOKIJIOHAJIbHBIE AHTHUTENA MOTYT OBITH IOJYYEHBbI H

BBIACJICHBI TaK, KaK OIMMUCAHO B HACTOALLEM JOKYMECHTC.

HanbHelimnee u3Menenne kapkaca Fc-obnmactu
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[0116] B eme apyrux acmnekrax Fc-001acTh U3MEHSIOT MyTEM 3aMEHBI 10 MEHBIIEH Mepe OJHOTrO
AMHHOKHUCJIOTHOTO OCTarka JIPyrMM aMHHOKHCIIOTHBIM OCTarkOM Ul M3MeHeHUs 3((eKTOpHBIX
¢bynkuunii anrurena. Hampumep, omHa mnn Oonee aMHHOKHCIOT MOTYT OBITh 3aMEHEHBI APYTUM
AMMHOKHCJIOTHBIM OCTaTKOM, TaKUM 00pa3oM, YTO QHTUTEJIO MMEeT M3MEHEHHYI a((UHHOCTb K
5¢peKToOpHOMY JHMraHAy, HO COXpPAHSET AHTHICHCBSI3BIBAIOINYIO CIIOCOOHOCTb POOUTEIHCKOTO
antutena. J((GEeKTOPHBIM JIMTAHIOM, B OTHOIIEHHH KOTOPOro M3MeHseTcs: ap@UHHOCTb, MOXKET
ObITh, Hanpumep, Fe-penentop minm komnoneHT C1 koMIUIeMeHTa. DTOT MOIXO/ OMUCAH, HAPpUMep,
B marente CIIIA Ne 5624821 u 5648260 Winter et al.

[0117] B apyrom acriekte OnMH WM OOJjiee aMUHOKHCIIOTHBIX OCTAaTKOB MOTYT OBITh 3aMEHEHbI
OOHMM WM OoJyiee pa3IMYHBIMH AMHHOKHCJIOTHBIMH OCTATKAMH, TaKUM OOpa3OM, YTO aHTHTEJO
uMeeT Uu3MeHeHHoe cBs3biBaHMe Clq W/MiIM CHIKEHHYI0 WJIM OTMEHEHHYK KOMILJIEMEHT-
3aBucuMyro 1utorokcudHocte (CDC). Dtor momxon omwmcan, Hampumep, B marente CIITA Ne
6,194,551 Idusogie et al.

[0118] B emie ogHOM acriekTe U3MEHSIFOT OIUH WK 00Jiee aMUHOKHCIIOTHBIX OCTATKOB, TEM CaMbIM
U3MEHsIsI CIOCOOHOCTh aHTHTENAa (PUKCHPOBATH KOMILIEMEHT. JTOT IMOAXOX OINKCAaH, HalpuMep, B
nyonmukaunun PCT WO 94/29351 Bodmer et al. B koHkpeTrHOM acmekre onHa uium Oosee
AMHHOKHCJIOT aHTHTEJA WIH €r0 AaHTUT€HCBA3BIBAIOLIETO (pparMeHTa 1o HacTosAIeMy U300PETEHUIO
3aMeHeHbl OJHUM MK Oosee ajNIOTUNMYECKUMU aMUHOKHMCIIOTHBIMHU OCTaTKaMu Ui TOAKJIacca
IgGl u xanna uzoTuna. AJNJIOTUNHYECKHE aMMHOKUCIIOTHBIE OCTATKU TAK)XKE BKIHOYAIOT, HO HE
OTPaHUYMBAIOTCS UMH, KOHCTaHTHYIO 0o0jacTh Tspkenon uenu noxkiaccos IgGl, IgG2 u IgG3, a
TaK»Ke KOHCTAHTHYIO OOJIaCTh JIETKOH Lieny Kamma M30Tuna, kak omnucano B Jefferis et al., MADs.
1:332-338 (2009).

[0119] B npyrom acnekte Fc-o0mactb MOTU(DHUIMPYIOT IJIsl YBEIUYEHUST CIMOCOOHOCTH aHTHTENA
OTOCPENOBATh AHTUTEIO3aBUCHMYIO KJIETOYHYIO HUTOTOKCHYHOCTh (ADCC) w/wnu st yBenudeHus
apdurHOCTH aHTHUTENa K Fcy-pemenTopy mnyTeM MOOU(UIIMPOBAHUS OOHOW wiH Oornee
AMHHOKHCJIOT. DTOT MOAXOA OmMucaH, Hanpumep, B nmyonukaimu PCT WO 00/42072 Presta. Kpome
toro, Oputn KaptupoBasbl caiitel cBs3biBaHusA FcyRI, FeyRIL, FcyRIII u FcRn va IgG1 yenoseka u
OTMCaHbl BAPHAHTHI C yiy4IleHHbIM cBs3biBaHHEeM (cM. Shields, R.L. et al., 2001 J. Biol. Chem.
276:6591-6604, 2001).

[0120] B eme npyrom acriekte MOAH(DULUMPYIOT TIMKO3WIHMPOBaHUE aHTHTENa. Hampumep, Moxer
OBITh TIOJYUEHO arTMKO3WIMPOBAHHOE AHTUTENO (T. €. AHTUTEJIO HE UMEET WIH NMEET MTOHKEHHOE
DIMKO3WJIMPOBAaHNE). | TMKO3UIMPOBAHUE MOXET ObITh W3MEHEHO, HAmNpuMep, Ul YBEIHYEHHS
apPUHHOCTH aHTUTENA K KaHTUTeHY». Takue yrieBogHble MOAU(UKALIMN MOTYT OBITh BBIITOJIHEHBI,

HarpuMmep, nyTeM HU3MCHCHUA OIQHOI0 U1 Oouee CcalToB TIIUKO3UTTUPOBAHUSA B
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NOCJIEIOBATENIbHOCTH  aHTUTeNa. Hampumep, MoryT ObITh NPOW3BENEHBI OOHA WM Oolee
AMHHOKHUCJIOTHBIX 3aM€H, KOTOpbleé NPUBOMAT K OJJIMMHHALIMM OFHOTO WM Ooyiee CalTOB
DIMKO3UJIMPOBAHUST Kapkaca BapualOeapbHONM OO0NacTH, 4TOOBl TakUM 00pa3oM 3JIUMHUHUPOBATH
DIMKO3WJIMPOBAaHUE B 3TOM caiite. Takoe amTMKO3WIMPOBAHHE MOXET YBEIWYMBaTh apGUHHOCTH
aHTUTENA K AHTUT€HY. DTOT MOAXO0] onucas, Hanpumep, B narente CIIIA Ne 5714350 u 6350861 Co
et al.

[0121] JoMONMHUTENBHO WU AJBTEPHATUBHO, MOKET OBITh MOJYYEHO AHTUTEJIO, KOTOPOE HMEEeT
U3MEHEHHBIH THIT TIIMKO3WJIMPOBAHUS, TAKOW KakK TUNO(YKO3HWJIMPOBAHHOE AHTUTENIO, MUMEoLIee
YMEHBIICHHbIE KOJMYECTBA OCTATKOB (DYKO3WJIA, WJIM AaHTHUTENO, HMEIOLIee YBEJIHUYECHHbIS
oucexkunonnbsle CcTpykTypbl GlcNac. Bbputo npogeMOHCTPHPOBAHO, HYTO TaKHE H3MEHEHHbIE
narTepHbl TUKo3WiIHpoBanusi yBennunBaroT ADCC-ciocoOHocTe anTHTEn. Takue yrieBomHbIE
Moau(HUKauu MOTYT OBITh OCYLIECTBIIEHBI, HANPUMEpP, IyTEM SKCIPECCUU aHTHUTENA B KIIETKe-
X035IMHE C W3MEHEHHbIM MEXaHHU3MOM IIMKO3WINPOBaHMs. KIeTKH ¢ W3MEHEHHbIM MEXaHH3MOM
DIMKO3WJIMPOBaHUS ObUIM ONMUCAHBI B JAHHOH OOJACTH TEXHHKHM U MOTYT OBITh NMPUMEHEHBI B
KAueCTBE KJIETOK-XO0351€B, B KOTOPBIX 3KCIPECCHPYIOTCS] pEKOMOWHAHTHBIE aHTHTENA, YTOObI TAKUM
00pa3oM MONy4YUTh aHTUTENA C U3MEHEHHBIM Inko3unupoBanueM. Hanpumep, B EP 1176195 Hang
et al. ommcaHa kieToyHas JUHHUS C (PYHKIMOHANIBbHO paspymeHHbIM reHom FUTS8, koropwrit
xkomupyer ¢ykosmwirpaHchepady TakuM o0Opa3oM, HYTO AaHTHUTENA, SKCIPEeCCUpPyeMble B TaKOM
KJIETOYHOHN JIMHUH, NPOABISAIOT runodykozunuposanue. B nydnukauuu PCT WO 03/035835 Presta
omucaH BapuaHT kierouHo juHuu CHO (sanuHuka xuraifickoro xomsuka), kierku Lecl3, co
CHIKEHHOH CITIOCOOHOCTBIO MPHCOEANHATh (Pyko3y k Asn(297)-CBA3aHHBIM yIJIEBOIAM, YTO TaKXkKe
NPUBOAUT K TUNO(PYKO3WINPOBAHUIO AHTUTEN, SKCIPECCHPYEMbIX B 3TOW KIETKe-XO3sfMHE (CM.
takske, Shields et al., (2002) J. Biol. Chem. 277: 26733-26740). B nybaukauuu PCT WO 99/54342
Umana et al. onucanbl KJIETOYHbIC JIMHUK, CKOHCTPYUPOBAHHBIC JJISI SKCIPECCUH TTMKOTPOTEHH-
MOIU(PULTUPYFOTIIIX MKo3unTpanchepas (Hampumep, oera(1,4)-N-
anerwirmrokozamuuamiTpancdepas 11 (GnTIID)) Takum 0Opa3oM, 4TO aHTHTENA, SKCIIPECCUPYEMBbIE
B CKOHCTPYHMPOBAHHBIX KJIETOUHBIX JIMHHSX, JEMOHCTPUPYIOT TIOBBIIICHHbIE OWCEKIIMOHHbIE
crpyktypel GlcNac, uro npuBonuT K yBenudeHuro aktuBHOCTH ADCC B aHTHTEnax (CM. Takke
Umana et al., Nat. Biotech. 17:176-180, 1999).

[0122] B npyrom acrniekTte, ecnu sxenarenbHo cHibkeHne ADCC, BO MHOTHMX MPEnbIAYIINX JOKIa1ax
OBLIO MOKAa3aHO, YTO MOAKJIAacC aHTHTeNa Yenoseka IgG4 nmeer Tonmpko ymepeHHyto ADCC u moutn
He obanaet s¢dexropuoit pynkueit CDC (Moore G L, et al. 2010 MAbs, 2:181-189). C npyroii
CTOPOHBI, ObUTO OOHapyskeHOo, uTo mpuponsbiii IgG4 MeHee CTaOWJIEH B CTPECCOBBIX YCIIOBHSX,

HarpuMmep, B KUCIOTHOM Oydepe mnm mpu nosblmaroineiics temmneparype (Angal, S. 1993 Mol
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Immunol, 30:105-108; Dall 'Acqua, W. et al, 1998 Biochemistry, 37:9266-9273; Aalberse et al.
2002 Immunol, 105:9-19). Camxennass ADCC moxer ObITh OCTHTHYTA IyTeM ()YHKIHOHATBHOTO
cBsi3biBaHus aHTUTENa ¢ [gG4, CKOHCTPYHMPOBAHHOIO ¢ KOMOMHALMSAMHU HU3MEHEHUH, 4TOOBl UMETh
CHIDKEHHYIO WJIM HYJIEBYIO aKTUBHOCTU CBsi3biBaHUsA FcyR mnm cBsasbiBanusa Clq, TeM cambIM
ymenbmast win ycrpassas d¢dexropHeie ¢ynkuun ADCC u CDC. PaccmarpuBas ¢usuxo-
XUMHUYECKHE CBOMCTBA aHTHUTENIA KaK OHMOJOrMYECKOTO JIEKAPCTBEHHOTO CPEICTBA, OMHUM M3 MEHEe
JKeJaTeNbHbIX, Tpucymux 1gG4 CBOWCTB SIBJISETCS AMHAMHUYECKOE PA3[EIeHUE JBYX €ro TSXKEJbIX
Hereli B pacTBope ¢ OOpa30BaHMEM IMOJyaHTHTENA, KOTOpO€ MPHUBOAMUT K Oucnenuduyeckum
aHTHUTENaM, TOJNy4aeMbIM In  VIVO TIOCPEACTBOM Ipolecca, HasbiBaeMoro «obmeH Fab-
dbparmentamuy (Van der Neut Kolfschoten M, et al. 2007 Science, 317:1554-157). Myramus
CepuHa B MPOJHMH B mojokeHun 228 (cucrema nymepaunu EU) okaszamace MHrHOMpYROIIEH Iuist
pasnenenue Tsoxenon merm IgG4 (Angal, S. 1993 Mol Immunol, 30:105-108; Aalberse et al. 2002
Immunol, 105:9-19). Coobmanock, 4TO HEKOTOPbIE U3 AMHHOKHCIIOTHBIX OCTAaTKOB B INAPHUPHOM
obmactu m yFc obnmacTu OKas3bIBAIOT BIMSHHE Ha B3aUMOIEHCTBHE aHTHTENa ¢ Fcy-penenropamu
(Chappel S M, et al. 1991 Proc. Natl. Acad. Sci. USA, 88:9036-9040; Mukherjee, J. et al., 1995
FASEB J, 9:115-119; Armour, K. L. et al. 1999 Eur J Immunol, 29:2613-2624; Clynes, R. A. et al,
2000 Nature Medicine, 6:443-446; Arnold J. N, 2007 Annu Rev immunol, 25:21-50). Kpome Toro,
HEKOTOpbIE PENKO BCTPEYAIOLIHECs B uesoBeueckod momyssuunu 3o¢opmer IgG4 Takke Moryr
NPOSIBIIATE pa3inyHble pU3NKO-XxUMH4eckue cBoiicta (Brusco, A. et al. 1998 Eur J Immunogenet,
25:349-55; Aalberse et al. 2002 Immunol, 105:9-19). {ns nonyuenust anturen OX40 ¢ HUBKUMH
ADCC, CDC u HecTaOUJIBHOCTBEO MOXKHO MOTU(HUIMPOBATH IIApHUPHYK obnacte u Fc-obmacte
IgG4 yenoBeka u BHeCTH psin uU3MeHeHuil. Otu momuduimpoanusie Fc-monekynbl IgG4 MoxHO

Hatitu B SEQ ID NO: 83-88, marent CIIIA Ne 8735553 Li et al.

IIpoussoacTo antuten k OX40

[0123] Artutena k OX40 m UX aHTUTEHCBs3BIBAIOIINE (PparMeHTBl MOTYT OBITh IOJYYEHBI
TOOBIMH CTIOCO0aMH, M3BECTHBIMU B JAHHOW OOJIACTH TEXHWKH, BKIIFOYAs, HO HE OTPAaHHUYHBASICH
UMH, PEKOMOMHAHTHYIO SKCIPECCHUI0, XMUMUYECKHH CHHTe3 U (DEPMEHTATUBHOE pAaCILIETUICHHE
TETPAMEPOB AHTHUTEN, TOINA KaK IOJHOPAa3MEPHbIE MOHOKJIOHAJIbHBIE AHTUTENA MOTYT OBITh
NOJTYY€HbI, HAlpUMep, THOPUAOMHBIM WM PEKOMOWHAHTHBIM TOJNyYeHHEM. PekoMOMHaHTHas
SKCIPECCUs] MOXKET IMPOHCXOIUTh M3 JIOOBIX MOAXOMAIINX KJIIETOK-XO35I€B, W3BECTHBIX B JAHHOU
00JIaCTH TEXHHUKH, HANPUMEP, KJIETOK-XO0351€B MJIEKOIUTAIOLINX, KJIETOK-X0351eB OaKTepuii, KIETOK-

XO035€B I[pO)K)KGfI, KJIETOK-X034€CB HACCKOMbBIX U T. 1.
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[0124] B HacTosieM M300peTeHNH TOTIOTHUTEIBHO MPEIJIOKEeHbI TOJIMHYKJICOTH IbI, KOTUPYIOIIHE
AQHTUTEJA, OIMMCAHHBIE B HACTOAILIEM JOKYMEHTE, HalpuMep, MOJUHYKJIEOTHUIIbI, KOIUPYIOIIUE
BapuabesbHble 00IACTU TSKETION WIIM JIETKOW LIeNMH WJIM CETMEHTHI, CONEpIKallle ONpeNestoLne
KOMILIEMEHTAPHOCTh OOJACTH, KaK OMHCAHO B HACTOSINEM JOKYMEHTe. B HEKOTOpBIX acrekTax
NOJIMHYKJICOTU, KOMUPYIOMI BapuabenbHble 00JacTH TSKEIOH IeNH, UMeeT IO MeHbLIeH Mepe
85%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wnmm 100% UIEHTUYHOCTH
HYKJICOTHTHOH TOCJIeOBATEIbHOCTH C MOJUHYKJICOTUOM, BBIOPAHHBIM M3 TPYIIIBI, COCTOSILIEH U3
SEQ ID NO: 15, 21 unu 27. B HEKOTOPBIX aCMeKTaX MOJUHYKJIEOTHA, KOTUPYIOLIHIA BapraOebHbIe
oOyacTu Jierkoi memnu, uMeeT 1o Menbineil Mepe 85%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% wmu 100% WUACHTUUHOCTb HYKJCOTHAHOW IOCIENOBATEIbHOCTH C
MOJIMHYKJIEOTHIOM, BBIOpaHHBIM U3 Tpyribl, cocToseit u3 SEQ ID NO: 17, 23 wm 29.

[0125] [TonuHYKIEOTHABI TIO HACTOSIIEMY M300PETEHUI0 MOTYT KOIUPOBATH MOCIIENOBATEIHHOCTD
BapuadenbHON obnmactu antutena Kk OX40. OHu Takke MOTYT KOOUPOBaTh Kak BapuabeNbHYIO
o0macTb, Tak M KOHCTAaHTHYIO oOmactb aHTuTena. HekoTropele U3 MOJUHYKJICOTHIHBIX
MOCIIEIOBATENbHOCTEN KOMUPYIOT MOJUIENTHA, KOTOPBIA CONEPIKUT BapuadenbHble 00JacTH, Kak
TSDKEJION IIeNu, TaK M JIETKOM Lenu ogHoro u3 TumoBbix aHTuTen k OX40. Hekortopeie npyrue
MOJINHYKJIEOTUIBI KOIUPYIOT JBa TOJIUMENTUIHBIX CErMEHTa, KOTOpbIE, COOTBETCTBEHHO, IO
CYIIECTBY MIEHTUYHBI BapuabeNbHBIM OONACTAM TSDKEJOW LeMUM U JIETKOW Lemd OJHOIrO U3
MBIIINHBIX AHTUTEIL.

[0126] B HacTosiliieM M300peTeHUH TaKXKe MPENJIOKEHbI BEKTOPBI 3KCIPECCHU U KJIETKHU-XO0351eBa
st nonydeHus: antuten k OX40. BeiOop BekTopa SKCHpPECCHH 3aBHUCHT OT MPEAIoaraeMbIX
KJIETOK-X035€B, B KOTOPBIX JOJDKEH OBITh SKCIPEeCCUPOBaH BEKTOP. OOBIMHO BEKTOPBI SKCIPECCUU
comepkar MPOMOTOP M JPYyTHe PEryJIsSTOpPHbIE MOCIENOBATEIbHOCTH (HANPUMED, SHXAHCEpPHI),
KOTOpbIe (DYHKI[MOHAJBHO CBSI3aHbI C MOJUHYKJIEOTHIAMH, KOMUPYIOIIUMHE Lenb aHtutena k OX40
WM aHTUT'€HCBS3BIBAIOINNN ()parMeHT. B HEKOTOPBIX acmekTax Ajisi MPeIOoTBPALIESHHUsS SKCIPECCUn
BHEJIPEHHBIX TOCIEOBATENIbHOCTEH MPUMEHSETCS WHAYLHOENIbHBIA MPOMOTOp, 3a HCKJIIOYEHHUEM
SKCTIPECCHH B WHAYLUPYIOLINX YCJIOBUAX. MHAyLHUpyeMble MPOMOTOPBI BKJIOYAKOT, HAMPUMED,
apabuno3y, lacZ, mpoMOTOp METAJUIOTHOHEWHA WM TPOMOTOP TEIUIOBOTO wIOKA. KynbTypsl
TPaHC(OPMUPOBAHHBIX OPTaHU3MOB MOTYT OBITh YBEJIMYEHbI B HEWHAYLUPYIOIINX YCIOBHX 03
CMELIEHUs MOMYJSUUN IJIs1 KOOUPYIOIUX MOCIEA0BATEIbHOCTEN, NPOAYKThI 3KCIPECCUU KOTOPBIX
Jy4lIe TepeHOCATCS KIEeTKAaMH-X03se€BaMH. B nomomHeHne k mpomotopaM, minst 3(hQeKTHBHON
skcnpeccun  aHtutena K OX40 WM aHTUIeHCBSA3BIBAIOINETO (parMeHTa TaKkKe MOTYT
noTpeboBaThCsl WM MOTYT OBITh JKEJIaTeIbHbI APYTUe PEryJSITOPHBIC SJIEMEHThL. JTH 3JEMEHTbI

OOBIYHO BKJIFOUAOT MHUIMATOPHBIN KOmOoH ATG (mocnenoBarenbHocTh ATG B 3yKapHOTUYECKOM
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JHK) u npunexamuii caiT CBA3bIBAHUSI pUOOCOM HJTH IPYTHE MOCIeA0BaTeIbHOCTH. Kpome Toro,
3¢ (HeKTUBHOCTb SKCIPECCHH MOXET ObITh TMOBBIIIEHA 3a CYET BKJIIOYCHHS JHXAHCEPOB,
MOAXOSIIINX JIJIsl PUMEHSIEMOM KJIETOUHOH cuctembl (cM., HapuMmep, Scharf et al., Results Probl.
Cell Differ. 20:125, 1994; u Bittner et al., Meth. Enzymol., 153: 516, 1987). Hanpumep, s3uxaHcep
SV40 mnm saxancep CMV MoryT ObITh IPUMEHEHBI AJIs1 YCHIIEHNS SKCIIPECCHU B KJIETKaX-X035€Bax
MJIEKOTIUTAFOIIHX .

[0127] Knerku-xo3sieBa st cOopa u skcnpeccun neneil anturena k OX40 moryt ObITh Kak
NPOKAPUOTHYECKHMH, TakK U Jsykapuormueckumu. E.coli mpexacraBiser coboit omgHOro us3
NPOKAPUOTUYECKHUX XO35€B, MPHUTOAHBIX JJISI KIIOHMPOBAHHS U SKCIPECCHUU MOJMHYKICOTHIOB 10
HacTosieMy u300peTeHHro. Jlpyrue MHUKpOOHBIE XO3si€Ba, MOAXOASIINE IUJIsI TPUMEHEHHS,
BKJIFOUAIOT Oarvuuibl, Takue kak Bacillus subtilis, u apyrue suTepobakrepun, Takue kak Salmonella,
Serratia u pasnuuHble BUabl Pseudomonas. B 3THX MpokapHOTHYECKHX XO351€BaX TaK)KE MOTYT OBbITh
CO3MJaHBl BEKTOPBI SKCIIPECCHUHU, KOTOpPble OOBIMHO COAEpIKaT IOCIIEAOBATEIBHOCTH KOHTPOJIS
SKCIPECCUH, COBMECTHMBIE C KJIETKOW-XO35ITMHOM (HampuMep, TOYKa Hadaja perumkauuun). Kpome
TOTO, MOXET IMPHCYTCTBOBAThH JIIOO0€ KOJIMYECTBO PA3JIMYHBIX XOPOIIO HM3BECTHBIX IMPOMOTOPOB,
TaKUX KaK JIAKTO3Hasl MPOMOTOpPHAsI CHCTeMa, TpunrodaHoBas (trp) MpOMOTOpHasi cuctemMa, Oera-
JaKTaMa3Hasi IPOMOTOPHAs CUCTEMa HITH IIPOMOTOpHasi cuctema ¢ara jgsamona. [Ipomoroper 00bIYHO
KOHTPOJIUPYIOT SKCIIPECCUIO, HEOOs3aTelbHO € IOMOIIBIO IOCJIEAOBATEIbHOCTH OIeparopa U
UMEIOT TIOCJIENOBAaTEIbHOCTH CANTOB CBA3BIBAHMS PHOOCOM W T. M. JJIsI WMHULUHUPOBAHHS H
3aBepIUEHHs] TPAHCKPUIILUU U TpaHCIUUU. Jlpyrue MUKpPOOBI, Takue Kak IPOXIKH, TaKKe MOTYT
ObITh MPUMEHeHbI I SKcnpeccuu nonunentuaoB k OX40. Taxke MOTYT NPUMEHSTBCS KIETKH
HACEKOMBIX B COYETAHHH C BEKTOpPaMH OaKyJIOBUpYCA.

[0128] B mpyrux acmekTax KJIETKH-XO035€Ba MIICKONMTAIOIIUX TMPUMEHSIOT Ul SKCIPECCHH U
nojydenus: nonunentunoB k OX40 mo Hacrosmemy wusoOperenuro. Hampumep, OHM MOTryT
NPEACTaBIATh CO00H MO0 THOPUIOMHYIO KJIETOYHYIO JIMHHIO, SKCIPECCUPYIOIYIO SHIOTCHHBIE
reHbl HIMMYHOIJIOOYJIMHA, JTUOO KIIETOYHYIO JIMHHIO MJIEKOITUTAIOIIErO, CONEPIKAIlYI0 3K30Te€HHBIH
BEKTOp dKcrpeccnn. K HUM OTHOCATCS EOOBIE HOPMaJbHBIE MOPTAJIbHBIC HJIH HOPMAJbHBIE HIIH
aHOMAaJIbHbIE UMMOPTAJIbHBIE KJIETKH KHBOTHOTO HJIM uenoBeka. Hanpumep, Obu1 pazpaboraH psn
NOAXOMSALINX JIMHUHN KJIETOK-X035€B, CIIOCOOHBIX CEKPETHPOBATh MHTAKTHBIE WMMYHOIJIOOYJIHHBI,
BkJrouasi kierounble uHuM CHO, pasznuuneie knerounsie tuHuu COS (modek 00e3bsiHbI), KIETKH
HEK 293 (3M0OproHaIbHON MOYKH YEIOBEKA), KJIETOUHBIE JMHUN MUEIIOMBI, TPAaHC(OPMHUPOBAHHBIE
B-knerkn u rubpunomsl. IlpuMeHeHne KyapTyphl KJIETOK TKaHH MIIEKOTUTAIOIINX I SKCIIPECCUU
MOJIMNIENTHIOB O0CY>KAaloch B 1esioM, B, Hampumep, Winnacker, From Genes to Clones, VCH

Publishers, NY, N.Y., 1987. Bekropsl 3KCIpPEecCUU ISl KJIETOK-XO351€B MJIEKOIMUTAIOIIUX MOTYT
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BKJIOYATh TOCJIEI0BATEIbHOCTH KOHTPOJIS 3KCIPECCUH, TaKhe KaK Hadajlo peIuIMKaliK, IPOMOTOp
u sHxaHcep (cm., Hampumep, Queen et al., Immunol. Rev. 89: 49-68, 1986), u HeoOxonuMbIe CaiiThI
00paboTku nH(pOPMAINH, TaKUe KaK CAaHThI CBSI3bIBAHUS puOocoM, caiTel crutaticuara PHK, calTer
NOJUACHUIIMPOBAHUS, U MOCIEAOBATENIbHOCTH TPAHCKPUIILMOHHOTO T€PMHUHATOPA. JTU BEKTOPbI
HKCIPECCUN OOBIMHO CONIEpPKAaT MPOMOTOPBI, IMOJYYEHHBbIE W3 T'€HOB MIIEKONUTAIOIUX WIA U3
BUPYCOB  MieKomuTapomux. Ilogxomsmue npoMOTOpbl MOTYT OBbITh  KOHCTHTYTHBHBIMU,
cneuu(UYHBIMA  JJI1  KOHKPETHOTO THMA KIETOK, CHeUU(UYHBIMUA JUJIsl  CTaaAud  W/WIIH
MOAYJUPYEMBIMA ~ HMJIM  PEryJUpyeMbIMHU. [IpUrogHele MPOMOTOPBI  BKJIFOYAKOT, HO  HE
OTPAHUYMBAIOTCS HMH, MPOMOTOP METAJUIOTHOHEHHA, KOHCTHTYTHUBHBIA IVIABHBIA IO3IHUM
NPOMOTOP aJ€HOBHpPYCA, AEKCaMeTa30H-UHAynHupyemblii mpomorop Bupyca MMTV  (Bupyc
OIyXOJIe MOJIOYHBIX JKeJie3 MbIeii), mpomoTtop Bupyca SV40 (Bupyc momuomsl), mpomorop MRP
pollll, xoHcTHUTYyTHBHBIII mnpomoTop MPSV (momucaxapupgHas MEHMHIOKOKKOBAs BaKLMHA),
TeTPALMKIMH-UHAYyIUpyeMblid mipomorop CMV (uutameranioBupyc) (Takod Kak YeIOBEYECKUH
npenpanauii mpomorop CMYV), koHcTHTyTHBHBIH mpoMorop CMV m komMOMHAIMM MIPOMOTOp-

OHXaHCEP, UBBCCTHDBIC B HaHHOﬁ 00JIaCTH TEXHUKHU.

CriocoObI 0OHApYKEHUST U TUATHOCTUKU

[0129] AHTHTENA MM AaHTUT€HCBSI3bIBAIOLIHE (PPArMEHTBHI 110 HACTOSIIIEMY H300PETEHUIO IPUTOIHBI
IUISL Pa3JINYHBIX IPUMEHEHUH, BKIIIOYast, HO HE OrpaHUYNBAsICh UMHU, cr1ocoObl 0OHapyxkeHus 0X40.
B onHOM acmekTe aHTHTENa WM aHTHICHCBS3bIBAIOIUE (PPArMEHThl IPUTOIHBI AJIsI OOHAPY KEHHS
npucytctBust OX40 B OuosormueckoM oOpasie. B KOHTEKCTe HACTOSIIEro JOKYMEHTa TepMHH
«OOHapyKeHHe» BKJIIOYAEeT KOJMYECTBEHHOE WJIM Ka4yeCTBEHHOE oOHapyeHue. B ompeneneHHbIX
acriekTax OMOJIOTMYEeCKHi 00pasell CONepKUT KJIETKY MM TKaHb. B Ipyrux acrnekrax Takue TKaHH
BKJIFOYAIOT HOPMaJIbHbIE W/UJIM PAKOBbIE TKaHHU, KOTOpbIe skcnpeccupytor OX40 Ha Gosee BBICOKUX
YPOBHSIX IO CPABHEHUIO C APYTUMHU TKAHSAMU.

[0130] B onHOM acrnekTe HacTOALIETO H300pEeTEHUs PEJIOKEH CIIocod OOHAPYKEHUS IPUCYTCTBHUS
OX40 B OuonormyeckoM oOpasie. B ompeneneHHBIX acmeKTax CHOCOO BKIIFOYA€T KOHTAKT
Ouonoruueckoro obpasua ¢ anrutesioM kK OX40 B yCIOBHSIX, pa3peIlAOLINX CBA3bIBAHUE AHTHTENA
C AHTUTCHOM, U OOHapykeHHe O0Opa3oBaHUS KOMIUIEKCA MEXKIY AaHTUTEIIOM W AHTHIEHOM.
buonorndeckuii oOpaszen MOXeT BKIIFOYaTh, O€3 OrpaHu4eHus], 00pa31ibl MOYU HITH KPOBH.

[0131] Takke BKJIFOUEH CIOCOO AMArHOCTHKHU PACCTPOMCTBA, CBA3aHHOTO C dkcmpeccueir 0X40. B
OTIPENeNIEHHBIX aCIMeKTax Croco0 BKIIOYAET KOHTAKT TECTUPYEMOH KieTku ¢ aHturenoMm k OX40;
ompeneyieHue ypPOBHS SKcrmpeccuu (auMO0 KONMMYECTBEHHO, JnbOO KadectBeHHO) OX40 B

TECTUPYEMOM KJIeTKe MyTeM OOHapykeHus cesi3biBanus aHturena k OX40 ¢ momunentunom 0X40;
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U CpaBHEHHE YpPOBHs O3KCIPECCHH B TECTUPYeMON KieTke ¢ ypoBHeM okcmpeccun OX40 B
KOHTPOJIbHOW KJIETKe (HarmpuMep, HOpMajbHasl KJIETKAa TOTO K€ TKaHEBOIO MPOUCXOXKIAEHUS, YTO U
TeCTHpyeMasi KJIeTKa WM KJIeTKa, He skcnpeccupyomas 0X40), npuuem Oonee BBICOKHH YPOBEHb
skcnpeccun OX40 B TecTupyeMoOl KJETKE 10 CPaBHEHHUIO C KOHTPOJBHOW KJIETKOW yKa3bIBaeT Ha

HaJIM4Me PacCTPOMCTBA, CBA3aHHOTO C sKcnpeccueit 0X40.

CrniocoObl ieueHust

[0132] AHTHTENA HITH AaHTUTEHCBSI3bIBAIOLIKE (DPATMEHTBI 110 HACTOSIIIEMY U300PETEHUIO IPUTOIHBI
Uil Pa3IMYHBIX TNPUMEHEHHH, BKIIIOYas, HO HE OrPaHUYHMBAsACh HMH, CHOCOOBI JIEUEHHsI
3a0oneBaHusT WM paccTpoiicTBa, cBszaHHOro ¢ OX40. B omHom acnekrte 3a0oneBaHUe WM
paccTpoiicTBo, cBszanHoe ¢ OX40, npencrasnser coO0i pax.

[0133] B ogHOM acrmekTe HACTOSIIEro H300peTeHUs MPENJIOKeH Crocod JiedeHust paka. B
OTIPENENIEHHBIX AaCMEeKTaX VYKa3aHHbIM CIOCO0 BKIFOYAET BBEACHHE HYXKAAKOLIEMYCsl B 3TOM
nanueHTy 3¢gdexruBHoro komuuecTsa antutena kK OX40 UM aHTUTEHCBS3BIBAIOIIETO (parMeHTa.
Pak MoxeT BKIFOUaTh, 6€3 OrpaHHUEHHs], PaK MOJIOUHOMN JKEJIE3bl, PaK TOJIOBBI U IIEH, PaK KEIyIKa,
paK TMOYKH, paK MEYeHH, MEJKOKJIETOUHBbIH paK JIErKOro, HEMEJKOKJIETOUHBIH pak JIErkoro, pax
SIMYHHKOB, PaK KOJKH, ME30TEIHOMY, TUM(pOMY, JIEHKO3, MHEJIOMY HJIH CAPKOMY.

[0134] AHTUTENO WM AHTHI€HCBA3BIBAIOIMUI (parMEeHT IO HACTOAILIEMY H300PETEHHIO MOTYT
BBOJWTH JIOOBIMH MNOAXOAALIMMU CIIOCOOaMHM, BKJIHOYAsl IApEeHTepaibHOE, BHYTPUJIETOYHOE H
MHTpaHa3aJIbHOE BBEJICHUE, U, IIPH HEOOXOAMMOCTH MECTHOTI'O JIEYSHUs], BHYTPHOYArOBOE BBEICHHE.
ITapenrepanbHble MH(Y3UM BKIIOYAIOT BHYTPHMBIIIEYHOE, BHYTPUBEHHOE, BHYTPUAPTEPHAIBHOE,
BHYTPUOPIOIIMHHOE WM IIOOKOKHOE BBefeHHe. J03MpoBKa MOXET OCYLIECTBISTHCS JHOOBIM
MOAXOMSALIMM CIIOCOOOM, HANpUMEp, MyTeM UHBEKIMN, TAKMX KaK BHYTPHUBEHHBIC WM TOIKOXKHbBIE
UHBEKIUY, YaCTUYHO B 3aBUCHUMOCTH OT TOrO, SIBJISIETCS JIU BBEAEHHE KPAaTKOBPEMEHHBIM WU
MOCTOSIHHBIM. B HacTosiiieM JOKyMeHTe pacCMOTPEHbI pa3InyHble CXeMbl TO3UPOBKH, BKIIFOUasi, HO
HE OrPaHWYMBAsICh MMM, OJHO WU MHOXECTBO BBEIAEHUM B pa3JW4YHblE MOMEHTBHl BpPEMEHH,
OO0IFOCHOE BBEICHUE H MYJIbC-UH(PY3HUIO.

[0135] AHTHTENa MM AHTHTEHCBS3BIBAIOIINME (PPArMEHTHI IO HACTOSAIIEMY H300pETEeHUI0 OyayT
COCTAaBIIEHBI, 103UPOBAaHbl U BBEAEHbl B COOTBETCTBUM C HaJJeKallled MEeIMLIMHCKOW MpPaKTUKOML.
@DakTOppl, KOTOpBIE CJeNyeT Y4YWUThIBaTb B JaHHOM KOHTEKCTE, BKJIIOYAIOT KOHKPETHOE
paccTpoiicTBO, MNoAJekallee JIEUEHUIO, KOHKPETHOE MIIEKOINUTArollee, MOIJIeKallee JeYeHHIO,
KJIMHUYECKOE COCTOSIHHE OTAEJIbHOIrO MAIMEeHTa, INPHYUHY PacCTPONCTBA, OONACTh OCTABKH
areHTa, croco0 BBEAEHMs, CXeMy BBEIEHUs M Jpyrue (pakTopbl, U3BECTHbIE BPa4aM-IIPAKTUKAM.

AHTUTENIO HEOOsI3aTeNIbHO JOJDKHO OBITh, HO MOXET OBbITh COCTaBJICHO C ONHHM WU OoJee
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areHTaMH, IPUMEHSEMbIMH B HACTOsLIEE BpeMs [ NOPENOTBPAILCHUS WIM  JICUCHUS
paccMarpuBaeMoro pacctpoiictea. JpPekTUBHOE KOJIMUECTBO TAKHX JPYTHUX areéHTOB 3aBHCHT OT
KOJIMYECTBA aHTUTEJA, NPUCYTCTBYIOLIErO B COCTABE, TUMA PACCTPONCTBA WJIM JICUEHUS U APYrUX
(dakTOpoB, OnMCaHHBIX Bbille. Kak mpaBumiio, 3TH Apyrue areHThl MPUMEHSIOT B TeX K€ J03aX U
MOCPECTBOM Te€X K€ IMyTeill BBENEHHUS, KaK OMHCAHO B HACTOSALIEM JOKYMEHTE, WIH B J1033X,
COCTaBIISIOIIUX OKOJIO 1-99% OT 1103, OMMCAHHBIX B HACTOSIIEM JOKYMEHTE, WK B JIF0OOH 103€e U
MOCPEACTBOM JIFOOOTO MyTH BBEIEHUS, SMITUPHUUECKH/KITMHUUECKH CYUTAFOIIMXCS MTOAXONSIIUMHU.

[0136] [nst mpenynpeskaeHuss WU JiedeHUs: 3a00neBaHMsl TOAXONAIIAs 1034 AaHTUTeNa WU
AHTUTEHCBS3BIBAIOIIETO ()parMeHTa MO HaCcToseMy u3o0peTeHur0 OyneT 3aBHCETh OT THUIA
3a00JieBaHus, MMOAJIEXKAIIETO JICYEHUIO, TUITA AHTHTENIA, TSHKECTHU U TeYEHHs 3a00JIeBaHIs], BBEIEHMUS
aHTUTeNla B TPOPUIAKTHUECKUX WU TEPANEeBTHYECKUX IENsAX, NPEIIeCTBYIONIeH TeparuH,
uctopun OOJNIe3HM TAIMeHTa W OTBETa HAa AHTHUTENO, a TaKKe Ha YCMOTpPEHHUE Jieyallero Bpaya.
AHTHUTENIO COOTBETCTBYIOIIMM 00Opa30M BBOZST MAMEHTY OMHOKPATHO HJIM B XOIE CEPUU CEAHCOB
JedeHus. B 3aBUCMMOCTH OT BUAA U TSDKECTU 3a0OJIeBaHUS, MEpBOHAYANIbHAS MpEAroiaracMast
JO3UPOBKA JJIsl BBEACHHS MAIMEHTY, HAIPUMep, MyTeM ONHOTO Win Oojiee pa3fesbHbIX BBENECHUH
WIM TIyTeM HemnpepbIBHON MH(Y3UH, COCTaBisgeT OT Ookoo 1 MKr/kr no 100 mr/kr anturena. OngHa
oObIYHAS e)KeHEBHASI 1032 MOJKET HAXOMMThCS B IMara3oHe oT okoyio 1 Mkr/kr mo 100 Mr/kr wiu
Oojiee B 3aBHCHMOCTH OT BBILICYTIOMSIHYTHIX (PAKTOPOB. IIpu MOBTOPHBIX BBENEHHUSX B TEUEHHUE
HECKOJIbKUX JHEW WJIU JOJbIIE, B 3aBHCUMOCTH OT COCTOSIHUS, JieUeHHe OOBIYHO MPOAOJIKAIOT 10
JKeJIaeMOro TMOJABJIEHHs] CUMIITOMOB 3a0ojieBaHusi. Takue I03bI MOXKHO BBOAMTBH C TEpPEpPBbIBAMHU,
HanpuMep, KKAYI HENeNI0 WM KaXJble TPU Henenu (Hampumep, TAKUM O0pa3oM, YTO MAIMEeHT
MOJIy4aeT OT OKOJIO JABYX JO OKOJIO JIBAfaTH 03, WJIH, HAMPUMEP, OKOJIO IIECTH 03 aHTHTENA).
HadvanpHast Ooniee BbICOKAsi HArPy304HAs 1032 MOKeT ObITh BBEIEHA C MOCIEAYIOIIEH OMHOW WU
HECKOJIbKUMHU Oojiee HU3KUMH no3aMu. OMHAKO MOTYT ObITh MPUTOIHBI U IPYTUE CXEMbI JICUECHUSI.

XOI[ TAKOI'O JICHCHH MOXKHO KOHTPOJIUPOBATH C MOMOIIBIO TPAAUIITUOHHBIX METOAUK U aHAJIN30B.

KomOnanpoBaHHast Tepamnst

[0137] B ogHoM acniekTe antutena k OX40 mo HacTosieMy H300pETEeHHIO MOTYT MPUMEHSITHCS B
KOMOWHAIIMK C OPYTUMH TEPaeBTUYECKMMU areHtaMu, Hampumep, antuteno k TIGIT. [dpyrue
TepareBTUYECKHUE areHThbl, KOTOpble MOTYT NMpUMeHAThCA ¢ aHTuTenamMu Kk OX40 no Hacrosiiemy
M300pETEHNI0, BKJFOYAIOT, HO HE OrPAaHUYUBAIOTCS HMMH. XHUMHOTEPANeBTUYECKHH AareHT
(Hampumep, MaKJIWTaKCeN WM AareHT MmakiuTakcen, (Hampumep, Abraxane®), pouerakcern,
KapOOIIaTHH, TOMOTEKAH; LIUCIUIATHH, HPHUHOTEKAH, JOKCOPYOHULMH, JICHATUIOMUN, S-a3allUTUANH,

udochamun, OKCATUILIATHH, THHATPUEBBIN MeMeTpekcen, HuKiIodochaMu, STONO3u A, JeUTa0NH,
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baynapabuH, BUHKPUCTHH, OEHAaMyCTHH, XJjopamOyiwi, OycyibdaH, remMoutaduH, mendanas,
NEHTOCTATUH, MUTOKCAHTPOH, HWHTHOUTOpP THPO3MHKHHA3bl (Hampumep, wunHruoutop EGFR
(marpumep, 3prOTHHMO), HMHrUOWTOpP MyJbTHKHHA3bl (Hampumep, MGCD265, RGB-2866),
HauenuBaromuii areHT CD-20 (Hampumep, purykcumad, odparymymad, RO5072759, LFB-R603),
HauenuBatomuii areHntr CDS52 (nampumep, anemrtysymal), NpPEAHU3OJOH, AApOSMOSTHUH aibda,
aeHamunomun, uHruourop Bcl-2 (Hampumep, oOivMepceH HATpuisl), UHTMOMTOpP aBpOpa-KUHA3BI
(mampumep, MLN8237, TAK-901), wunruburop mnporeacom (Hampumep, Oopre3omuo),
HauenuBaromuii areHT CD-19 (manpumep, MEDI-551, MOR208), uarudutop MEK (Hanpumep,
ABT-348), uaruburop JAK-2 (wanpumep, INCB018424), uarundutop kunassl mTOR (Hampumep,
TEMCHPOJUMYC, 3Beposnumyc), uHruomrop BCR/ABL (Hampumep, wuMaTHHHO), AHTaroOHHCT
peuentopa ET-A (manpumep, ZD4054), aronnct TRAIL penenropa 2 (TR-2) (manpumep, CS-
1008), uarudurop HGF/SF (mampumep, AMG 102), EGEN-001, uarudurop IlTomo-nogoGHoMH
kuHa3bl | (Hanmpumep, BI 672).

[0138] AnTuTteno k OX40 B komOunanmu ¢ antureioM K TIGIT, kak packpbeITO B HACTOSIIEM
JIOKYMEHTE, MOKHO BBOAMTH PA3JIMYHBIMH M3BECTHBIMU CIOCOOAaMH, HAampuMep, MNepOPabHO,
MECTHO, PpEKTaJbHO, TMAPEHTEPAJbHO, C TMOMOLIBK HWHTASIMUOHHOIO CIpes WM  d4epe3
UMIUIAaHTUPOBAHHBIN pe3epByap, XOTs HanOoJee MOAXOAAIIUN MyTh B JIIOOOM KOHKPETHOM Cllydae
Oyzmer 3aBUCETb OT KOHKPETHOIO XO35IMHA, & TAKXKe OT XapakTepa M TSDKECTH COCTOSHMH, IS
KOTOPBIX BBOIUTCSl AKTHUBHBIM HHIPEIHEHT. B KOHTEKCTe HACTOAINEro MAOKYMEHTa TEepMUH
«TapEeHTEePAJIbHO» BKIIIOYAET IMOAKOKHYIO, BHYTPUKOKHYIO, BHYTPHBEHHYIO, BHYTPHMBIILICUHYIO,
BHYTPHUCYCTaBHYIO, BHYTPUAPTEPHUAJIbHYIO, BHYTPUCHUHOBUAJIBHYIO, BHYTPHUIPYAUHHYIO,
UHTPATEKaJbHYI0, BHYTPUOYATOBYIO U BHYTPUUYEPEITHYIO TEXHUKH UHBEKIIMU W UHDY3HUH.

[0139] KomOunanusi antutena k OX40 u antutena k TIGIT moxkeT ObiTh BBeeHa pa3IMYHBIMU
nyTsimu.  Kaknoe aHTUTENO MOXKET OBITh BBEOEHO MAPEHTEPATbHO, HANMpPUMEp, TMOIKOXKHO,
BHYTPHKO)KHO, BHYTPUBEHHO WJIM BHYTPUOPIOMINHHO, HE3aBUCUMO OT IPYrOro aHTHUTENA.

[0140] B ogHom BapuanTte ocyuectrienust anTuteno Kk OX40 wnu antureno k TIGIT BBonar ogun
pa3 B cyTku (pa3 B CyTkw, | p./CyT), nBa pa3a B CyTKH (IBaXAbl B CYTKH, 2 P./CYT.), TpU pa3a B

CYTKH, YEThIPE pa3a B CyTKH HJIH [T Pa3 B CYTKH B 3aBUCUMOCTH OT OTPEOHOCTH MAIUEHTA.

DapmaneBTHUECKNE KOMITIO3ULUU U COCTABBI

[0141] Takke mpemIOKEeHbI KOMITO3WIMH, BKJIOYast (hapMaleBTUYECKHUE COCTAaBbI, COIEpIKallue
aaTuTeno kK OX40 Wiy aHTHIeHCBS3BIBAIOIIMN (PparMeHT, WM TOJHHYKJICOTHIBI, COIEpIKallue
NOCIIeIOBATENIbHOCTH, Komupyromue antureno k OX40 uinm aHTUreHCBs3bIBArOIMN ¢pparmMeHT. B

ONPEACIICHHBIX BapUaHTax OCYHICCTBJICHUA KOMITIO3MIHUU COACP>KAT OOHO WA OoJiee aHTUTET WU
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AHTUTeHCBS3BIBAIOINX (PparMeHTOB, KoTOpble CBs3bBatOTCA ¢ OX40, wnu omuH umm Oonee
NOJIMHYKJIEOTUIOB, COAEPIKALIUX IOCIENOBATEIbHOCTH, KOAMPYIOIIME ONHO WM Ooyiee aHTHTEN
WJIM aHTUTEHCBSI3BIBAIOLINX (pparMeHTOB, KOTOpBIE CBA3bIBaOTCA ¢ OX40. DTN KOMIIO3UIIMU MOTYT
JOTIOJTHUTENBHO COEPKaTh MOIXONAIINE HOCUTENH, Takue Kak (papMalleBTHUECKU INpHEMJIEMble
SKCIMIHUEHTBI, BKIIFOUast Oy(epbl, KOTOPbIE XOPOILIO H3BECTHBI B JAHHOW 00JIACTH TEXHHUKH.

[0142] dapmaneBTuyeckre coctaBbl aHTuTesna K OX40 MM aHTUIE€HCBSI3bIBAIOLIETO (hParMeHTa,
KaK OMHCAHO B HACTOSIIEM JOKYMEHTE, MOJYYalOT MyTeM CMELIMBAHUS TaKOTO AHTHUTENA WJIH
AHTHTCHCBS3BIBAIOINETO (PParMeHTa, MMEIOIIEro JKeNIAeMyI0 CTeNeHb YUCTOTHI, C OMHUM WU Oolee
HeoOs13aTeNIbHbIMU  (papMalleBTUUECKH TpueMiieMbiMu HocutensiMu (Remington's Pharmaceutical
Sciences 16th edition, Osol, A. Ed. (1980)) B ¢popme nroprin3npoBaHHBIX COCTABOB MJIM BOJHBIX
pacTBOpoB. PapMaleBTUYECKH MPHEMJIEMbIE HOCUTENIH OOBIYHO SIBJISFOTCS HETOKCHYHBIMHU IS
PELUITHEHTOB B MPUMEHSIEMbIX J103aX M KOHLEHTPAUMAX, U BKIOYAIOT, HO HE OTPaHUYHMBASCh UMU:
oydeprl, Hanpumep, GocdarHbIi, UUTPATHBIA U APyTUe OPraHUYECKHE KUCIOTHI, aHTHOKCUIAHTBI,
BKJIFOYasl ACKOPOMHOBYIO  KHCIOTY W METHOHHMH, KOHCEPBAHTbI (HAampuMmep, XJOPUA
OKTaJeMJIAUMETHIOCH3UIAMMOHHNS, XJIOPUA TeKCAMETOHHUS, XJIOPHI OCH3aJKOHHS, XJIOPUL
OeH3sToHUs;, peHo, OyTHIIOBBIN MM OEH3UJIOBBIA CIUPT; alKuinapabeHbl, TAKHE KaK METHII- HIIH
nponwimnapadeH,  KaTexol,  pPe3OpUMH,  LUKJIOTeKCAaHON,  3-NEeHTAHON, U  M-Kpe3on);
HU3KOMOJICKYJISIpHBIE (comepskammuie MeHee 10 OCTAaTkOB) NOMUMNENTHABL, OENKH, Takue Kak
CBIBOPOTOYHBIN aNbOYMUH, JKEJaTHH WM MMMYHOIIOOYJIUHBI, HAPOQUIbHbBIE MOJUMEPHI, TaKue
KaK MMOJIMBUHWINHPPOIUAOH, aMUHOKHUCIIOTH], TAKUE KaK MIIULMH, IIyTaMUH, acllaparuH, T’MCTUANH,
ApTUHUH WK JIN3UH, MOHOCAXapH/Ibl, AUCAXapUIbl U APYTUEe YIIIEBOABI, BKIIIOYAs TIIIOKO3Y, MAHHO3Y
WIN JEeKCTPUHBI, XeNaTHpyIoIiue areHTbl, Takue kKak OJTA (sTuneHmuaMuHTETpayKCyCHas
KUCJIOTA); caxapa, TaKWe Kak caxapo3a, MAaHHUT, Tperajo3a Win copOuUT, cosneoOpasyroimue
NPOTUBOHMOHBL, TAKUE KaK HATPHIA; METAJNIOKOMIUIEKCHI (HapuMep, KOMIUIEKCh Zn-0eoK); u/wim
HEHOHOTEHHBIE TMOBEPXHOCTHO-aKTHBHBIE BEINECTBA, Hampumep, nommTmwieHrmukons (1010, B
HACTOSALIIEM JTOKYMEHTE NpPUMEPhl (PapMaLEBTHUECKH NPUEMIIEMbIX HOCHUTENEH JIOMOJHHTEIBHO
BKJIFOYAIOT AareHThl Uil JAUCIEPTHPOBAHUS JIEKAPCTBEHHOTO CPEACTBA B MEXKJIETOYHOM
NPOCTPAHCTBE, HANIPUMED, PACTBOPUMBIE HEUTPAJIbHO-aKTHBHBIE [JIMKOTPOTEHHBI THATYPOHUAA3HI
(sHASEGP), nanpumep, pactBopumble mmkonporendsl PH-20 ruamypoHupmassl deoBeka,
manpumep, rHuPH20 (HYLENEX®, Baxter International, Inc.). HekoTopbie HITIOCTPATHBHbIC
sHASEGP u cnioco6s! npumenenwst, Bkirouass rHUPH20, onmcansl B marentax CIIIA Ne 7871607 u
2006/0104968. B onHom acriekte SHASEGP o0bpenunstor ¢ oqHUM nim Oonee JOMONHUTETbHBIMU

MNIMKO3aMHUHOIIMKaHa3aMU, HAITPUMEDP, XOHAPOUTHHA3aMU.
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[0143] Tunuusble THOPUIN3NPOBAHHBIE COCTABbI aHTUTeNA onucanbl B nateHTe CIIIA Ne 6267958,
Bonnbie cocTaBbl aHTHUTENIA BKJIOYAKOT COCTaBbl, omucaHHble B mareHte CIIIA No 6171586 u
W02006/044908, mpuueM NocienHIe COCTaBbl COAEPIKAT TUCTHINH-ALETaTHBIN Oydep.

[0144] MoryT ObITh MOJIy4eHBI MNpenaparbl C 3aMEIJIeHHbIM BbICBOOOKAeHueM. Ilomxomsimue
IpUMEpBI MIPEnaparoB ¢ 3aMeICHHbIM BBICBOOOKAEHHEM BKIIFOUAIOT MOJNYIIPOHULIAEMbIE MATPHLIbI
TBEPABbIX TUAPOPOOHBIX MMOJMMEPOB, COAEPIKALINE AHTUTENO, IPUYEM MATPHULIbI HAXOAATCS B BUJE
(bOpMOBaHHBIX U3AENUH, HAPUMED TUICHOK WJIA MUKPOKAIICYJL.

[0145] CocraBbl, pUMeHsIeMbIE JJIsl BBEAEHUS in Vivo, OOBIMHO cTepribHbI. CTEPUTBHOCTh MOXKET
OBITh JIETKO JOCTHUTHYTA, HApUMeEp, MyTeM (UIBTPALUHN Yepe3 MeMOpaHbl Ul CTEPHIIU3YIOLIEH

bunbTpanmmy.

I[MTPUMEPBI

Ilpumep 1:  IlonydueHue MOHOKJIOHAIBHOTO aHTUTENa kK OX40

[0146] MonoknonanpHbie aHTuTeNna K OX40 Obutd TONyYeHbI HA OCHOBE TPAAWIIMOHHOM
texHonoruu ciusiHust ruopugoM (de StGroth and Sheidegger, 1980 J Immunol Methods 35:1;
Mechetner, 2007 Methods Mol Biol 378:1) ¢ He3HaunTenbHbIMH Moxupukanusmu. Jlis
JanpHeHme XxapakTepUCTHKH ObUTH OTOOPAHbI aHTUTENA C BBICOKOM aKTHUBHOCTBIO CBSI3BIBAHMS MIPU
TBepaodasHoM ummyHopepmeHTHOM aHanuze (MPA) u copTHpPOBKE KJIETOK C aKTUBHUPOBAHHOW
bayopecuennueii (FACS).

PexomOunanTHble 6enkn OX40 11 aHATM30B UMMYHHU3ALMH 1 CBSI3bIBAHHS

[0147] kTHK, xomupyromas mnomaHopasmepHsii OX40 wyenoseka (SEQ ID NO: 1), Obuta
cunte3upoBana Sino Biological (ITekun, Kurait) Ha ocHOBe nocnenoBarenbHocTu GenBank (Homep
nocryna: X75962.1). Komgupyroimyw o00JacTh CUTHAJIBHOIO MENTHAA W BHEKJIETOYHBIH JOMEH
(ECD), cocrosiuii n3 aMmuHOKUCIOTHI (AA) 1-216 n3 OX-40 (SEQ ID NO: 2), ammiuduuupoBaiu
¢ nomombto [P (monmmepasHas LemHas peakuus)) U KIOHUPOBAIM B CaMOCTOSITENIbHO
pa3paboTaHHbIe BEeKTOPBI 3Kcnpeccun ¢ C-KoHLIOM, ciuThiM ¢ Fc-nomeHom meimuHoro IgG2a, Fe-
noMeHoM Tspkenod nenu IgGl nukoro tmma denoBeka uiu His-MeTKOH, 4TO NMPHUBENIO K TpeM
SKCMPECCHOHHBIM TUIA3MUAAM PeKOMOMHAHTHOTO ciutoro Oenka, OX40-mlgG2a, OX40-hulgGl u
0OX40-His, coorBercTBeHHO. CxeMarnueckoe mpeacTaBieHne ciautbix OemkoB OX40 moka3zaHO Ha
Qurype 1. [lns monydeHus: peKOMOMHAHTHOTO CIIMTOrO Oejika 3KCrpeccuoHHble uasMunbsl OX40-
mlgG2a, 0X40-hulgGl u OX40-His BpemeHHo TpanchuuupoBamu B 293G kieTku u
KyJnbTHBHpOBanu B TeueHne 7 aHed B CO,-uHKyOaTope, OCHALIEHHOM BPAIAIOLINMCS IIEHKEPOM.
CynepHaraHr, cozep KaLIuii PEKOMOMHAHTHBIHT Oenok, cobupanu " OYHIIAIIH

uenrpudyruposanueM. 0X40-mlIgG2a u OX40-hulgG1 ounimany ¢ MOMOIIBIO KOJIOHKH € OeNKkoM A
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(Cat: 17-5438-02, GE Life Sciences). OX40-His ounmmanu ¢ noMmompro koJoHKH ¢ Ni cedapozoit
(Cat: 17-5318-02, GE Life Science). benku 0X40-mIgG2a, 0X40-hulgG n OX40-His nogsepranu
nuanusy s ynanenus gocdarno-cosnesoro oydepa (PBS) u xpanmimu B MOpO3HIIbHON Kamepe mpu
muHyc 80 °C B HEOONMBIINX AJMKBOTAX.

Knetounbie TuHUYN €O cTaOMITBHOM SKCIIpeccueit

[0148] [lnst  monmy4yeHuss  CTAOMJIBHBIX ~ KJETOYHBIX  JIMHUH,  KOTOPbIE  3KCIPECCHPYIOT
nonHopasMepHbiii OX40 yenoseka (0X40) unn OX40 siBanckoro makaka (CynoOX40), 3Tu reHbl
KJIOHUpPOBAJIKU B peTpoBHpyCHbIH BekTop pFB-Neo (Cat: 217561, Agilent, CIITIA). PerpoBupycHyto
TPAHCAYKLMIO MPOBOAMJIM HAa OCHOBAHUM IMPOTOKONA, OMHCaHHOro panee (Zhang et al., 2005).
Knerku HuT78 u HEK293 perpoBupycHO TpaHCAyLupoBaiu BuUpycoM, conepkamum 0X40
yenoBeka mwin CynoOX40, cOOTBETCTBEHHO, C monydeHueM kiertodnbix JuHuii HuT78/0X40,
HEK?293/0X40 u HuT78/CynoOX40.

NmMmyHu3anus, ciaustHie rTiOpUIOMBbI M KIIOHUPOBAHHE

[0149] Bocemu-gBeHanuaru HenenbHbIX Mbitnel uauu Balb/c (or HFK BIOSCIENCE CO., LTD,
ITexun, Kurait) nMmyHnsuposanu BHyTpuOprommHHO 200 MKJI cMecH aHTureHa, comepskameii 10
mMkr OX40-mlgG2a u wummyHoambptoBanTa Quick-Antibody (Cat: KX0210041, KangBiQuan,
IMexwn, Kwuraii). Ilpouenypa moBTopsii depes Tpu Henmenw. Yepe3 aBe Hemenu Tmocie 2-i
MMMYHHU3ALMM CbIBOPOTKHM Mblleil oneHuBainu Ha cssizbiBaHne OX40 ¢ nomombro MPA u FACS.
Uepes necsaTh AHEH Mocie CKPUHUHTA ChIBOPOTKH MBILIEH C CAMBIMU BBICOKUMH TUTPAMHU aHTUTEN K
OX40 B CHIBOPOTKE MOBTOPHO MMMYHH3HUPOBAIHM IyTE€M BHYTPUOPIOIIMHHOW MHBEKUUH 10 MKr
0X40-mIgG2a. Yepe3 Tpu AHA mocie MOBTOPHOTO MMMYHM3UPOBAHUS BBIACISUIN CIJICHOLUTHI U
CIMBAJIM C JIMHWEW KJETOK MBIIHHOW Muenombl, kietkamu SP2/0 (ATCC, Manassas VA),
npuMeHsist cranaapthbie criocoosr (Somat Cell Genet, 1977 3:231).

Ouenka cBsi3biBarolel aktuBHOCTH anTuTeN ¢ OX40 ¢ nomomeio UPA u FACS

[0150] CynepHaTaHTbl KJIOHOB THOPUAOMBI MMEPBOHAYAILHO MOABEPTATN CKPUHHUHTY C MOMOIIBIO
HU®DA, kak ommcano B (Methods in Molecular Biology (2007) 378:33-52) ¢ HEKOTOpbIMH
monupukanusmu. Kparko, 6enok OX40-His Hanocmin Ha 96-nyHOouHBle muaHmersl npu 4 °C B
tedeHue Houn. Ilocne mpomeiBku PBS/0,05% Tween-20 mnanmerst Onokuposanmu PBS/3% BSA
(ObIumii CBIBOPOTOYHBIN aIbOYMUH) B T€UEHHE 2 4 MPH KOMHATHOH TeMIieparype. 3aTeM IUIaHIIeThI
npombiBan  PBS/0,05% Tween-20 m WHKYOMpOBaNM C KIETOUYHBIMU CyNEPHATAHTAMHU IIPH
KOMHATHOU Temneparype B Tederne 1 4. Arrureno k IgG mbimy, cesizanHoe ¢ HRP (mepokcunasza
xpena) (Cat: 115035-008, Jackson ImmunoResearch Inc, AffiniPure, Anturena ko3sr k IgG mbimm,
KOHBIOTHPOBaHHbIE MEPOKCHIA30i XpeHa, cnenudpuueckuii pparment Fey) u cyberpar (Cat: 00-

4201-56, eBioscience, CIIIA) ncnonb30Baiu uIsl MOMYYEHHs] CUTHAJIA TTOMIOIIEHHSI [IBETA Ha JIJIMHE
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BOJMHBI 450 HM, KOTOpPBIM H3MEpsUIM C IOMOINBIO IutaHmeT-punepa (SpectraMax Paradigm,
Molecular Devices/PHERAstar, BMG LABTECH). IlonoxxutenpHble pOQUTENbCKHE KIOHBI OBLIN
OTOOpaHBI B pe3yJbTaTe CKPUHUHTA CIUSHUS ¢ TOMOLIbI0 HernpsiMoro MDA, MDA -nonoxurebHbie
KJIOHBI JIOTIOJTHUTEIBHO mpoBepsiin ¢ momoubio FACS ¢ npumenenuem kierok HuT78/0X40 u
HuT78/cynoOX40, omucanmbix Bbme. OX40-skcmpeccupyromme knetkn (107 K1eTok/mTyHKy)
uHKyOupoBaan ¢ HDA-NONOKUTEIbHBIME ~ CylIepHATAHTAMH THOPUAOM C  MOCIEIYIOIIUM
cBsi3biBaHueM ¢ aHtutenamu kK IgG wmbimm eFluor® 660 (Cat: 50-4010-82, eBioscience, CIIIA).
KneTounyro (¢uyopecueHIHI0 KOMMYECTBEHHO OIPEAessUIM C MOMOLIBK) MPOTOYHOTO LUTOMETpA
(Guava easyCyte 8HT, Merck-Millipore, CIIIA).

[0151] KoHauuuoHUPOBaHHBIE CPebl U3 THOPUIOM, KOTOPBIE NEMOHCTPUPOBAJIHN TMOJIOKUTENbHbIE
curHansl U npu ckpuHuare UPA, m npu ckpununre FACS, monsepranu (yHKIHOHAIBHBIM
aHaIM3aM sl HAeHTU(UKALIMHI aHTHTEN ¢ XOpowLlel (yHKIIMOHAIBHONW aKTHBHOCTBIO B aHAJIM3aX Ha
OCHOBE HMMYHHBIX KJIETOK 4YeJloBeKa (CM. CIEAyIOLINe pas3nenbl). AHTUTENa C JKeJlaTeIbHON
(YHKLNOHATBHON aKTUBHOCTBIO AOTOIHUTENBHO CYOKIOHUPOBAIIN M XaPaKTEPHU30BAJIH.
CyOxJIoHMpOBaHKE U afanTanys rHOpUIOM K O€CChIBOPOTOYHOHN HITM HU3KOCBIBOPOTOYHOMH cpene
[0152] ITocne mepBuunoro ckpunuHra ¢ nomompio MDA, FACS u QyHKUIMOHABHBIX aHAJH30B,
KaK ONMCAHO BBIIE, NOJOKUTENbHbIE KJIOHbI THOPHIOMbI ObUTH CyOKJIOHHPOBaHBI MYyTEM
NPENENbHOr0 pa3BeNeHusl Ui Oo0ecredeHusl KIOHAJIbHOCTU. Jlydmme CyOKJIOHBI aHTUTEN ObLIN
IPOBEPEHbl C IMOMOLIBIO (PYHKIIMOHAJNBHBIX AHAJIM30B M aJaNTHPOBAaHbI A1 POCTa B Cpene
CDM4MAD (Cat: SH30801.02, Hyclone, CIIIA) ¢ 3% FBS (s3mOpuonanbHas ObI4bsi CBIBOPOTKA).
Dkcrnpeccusi ¥ OUUCTKa MOHOKJIOHAJIbHBIX aHTUTEN

[0153] KneTku ruOpuaoMBbl, SKCIPECCUPYIOIINE JIyUIITHe KJIOHBI aHTUTEN, KYJBTUBUPOBAJIU B Cpeie
CDM4MAD (Cat: SH30801.02, Hyclone) u nakybuposaiu B CO,-uHkyOarope B TeueHue 5-7 nHeit
npu 37 °C. KOHAMLMOHMPOBaHHYIO Cpedy coOMpaiu C TOMOLIbK LEHTPU(PYTUPOBAHUS U
bunbTpoBaNK TEepen OYMCTKOH, mpomyckas depe3 0,22 MkM MeMmOpaHy. MBIIIMHBIE aHTHTENA B
CylepHaTaHTaX HAHOCWJIM W CBsI3bIBANU ¢ KoJNOHKOW ¢ Oenmkom A (Cat: 17-5438-02, GE Life
Sciences) B COOTBETCTBHH C PYKOBOACTBOM Ipom3BoauTest. IIpornenypa oObMHO naBania aHTUTENA C
yuctoTol Bhie 90%. AHTHTE A, OYUIIEHHbIE CPOICTBOM K Oenky A, mubo nuanusuposaiu oT PBS,
a0, Tpu HEOOXOIMMMOCTH, JOMOJHUTENIbHO OUuIaid ¢ npuMeHeHueM kojionkn Hiload 16/60
Superdex 200 (Cat: 28-9893-35, GE Life Sciences) nist ynanenus arperaros. Konuenrparum 6enka
onpenessy nyrem usmepenus nomowmenus npu 280 uM. KoHeunsle mpenapaTsl aHTUTEN XPAHUIN

B QJJUKBOTAX B MOPO3WIBHON KaMmepe rpu temneparype munyc 80 °C.

Ilpumep 2.  KnonupoBaHue U aHanu3 nocienaosarenbHoCTH auturen k 0X40
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[0154] KnoHb!l MBIIIMHOW THOpHAOMBI coOupaiy i nonaydeHus oOmmx kierounbix PHK ¢
npumeHenneM HabOopa Ultrapure PHK (Cat: 74104, QIAGEN, I'epmaHusi), OCHOBBIBasCh Ha
nporokosie npoussonutens. Ilepsyro nens k/IHK cunTesmpoBanu ¢ nmpumeHeHueM Habopa s
cunresa k/IHK ot Invitrogen (Cat: 18080-051), a ammumdukauuto TP antuten rubpunomsr VH u
VL nposomwiu ¢ npumenenuem Habopa g ITHP (Cat: CWO0686, CWBio, Ilekun, Kwuraii).
Oumnuromnpatimepsl, npuMeHsieMble At KinoHupoBanus k/IHK anturen BapuabenbHoOl oOmactu
Tsokenond uernn (VH) u BapuaGenbhoit obmactu nerkoii nemm (VL), Obuin CHHTE3HMpPOBaHBI C
nomoureio Invitrogen (Ilekun, Kutait), OCHOBBIBasICh Ha MOCJIENOBATENbHOCTSX, OMMCAHHBIX paHee
(Brocks et al. 2001 Mol Med 7:461). Ilponykrsl IILIP npuMeHsUIH HENOCPEOCTBEHHO IS
CEeKBEHHPOBAHUSI WM CyOKJIOHHpPOBamH B BekTop KioHupoBaHusi pEASY-Blunt (Cat: CBI101
TransGen, Kwuraii) ¢ mocnenyromuM cekBeHupoBanueMm ¢ nomombio Genewiz (Ilekun, Kwuraii).
AmuHOKHCIIOTHBIE TocnenoBatenbHocTd VH m VL obnacreit Obuti BbIBEIEHBI U3 PE3yJIBTATOB
cexsenuposanus JIHK.

[0155] Onpenensirorue  komrieMeHTapHOCTh  oOjacth  (CDR)  MBIIIMHBIX  aHTUTEN  ObLIH
ompeneneHbl Ha ocHoBe cucrteMbl KabGara (Wu and Kabat 1970 J. Exp. Med. 132:211-250)
MOCPENCTBOM aHHOTALIUH TTOCIIEAOBATEIBHOCTH U C ITIOMOIIBIO KOMITBIOTEPHOM MPOrpaMMBbl aHAJIH3a
NOCJIEIOBATENIbHOCTH. AMUHOKHCIIOTHBIE ITOCJIENOBATEIbHOCTH  PENPE3EHTATHBHOIO  JIUILIETO
kiaoHa Mu445 (VH u VL) npusenens! B Tabmune 1 (SEQ ID NO: 9 u 11). ITocnenosarenpHOCTH
CDR Mu445 npusenens! B Tabmure 2 (SEQ ID NO: 3-8).

Tabmuna 1. AmMuHOKMCIOTHBIE IochenoBatenbHocTd VH u VL obnacreit Mu445
EVQLQQSGPELVKPGASVKMSCKASGYKFTSYIIHWV
KQKPGQGLEWIGYINPYNDGTRYNEKFKGKATLTSD
KSSSTAYMEYSSLTSEDSAVYYCARGYYGSSYAMDY
WGQGTSVTVSS
DIQMTQTTSSLSASLGDRVTISCSASQGISNYLNWYQQ
Mu445 VL | SEQ ID NO: 11 | KPDGTIKLLIYDTSTLYSGVPSRFSGSGSGTDYFLTISN
LEPEDIATYYCQQYSKLPYTFGGGTKLEKK

Mu445 VH | SEQ ID NO: 9

Tabmuna 2. IlocnemosarensrocT CDR (amumuokumcnorel) VH u VL oOmacrteld MBIIIUHOTO

MOHOKJIOHAJIbHOTO aHTuTesa Mu4d45

AHTHUTEIO SEQ ID NO CDR IlocnenoBarenbHOCTD
SEQ ID NO: 3 HCDRI1 (mo Kabary) | SYIIH
SEQ ID NO: 4 HCDR2 (o Kabary) | YINPYNDGTRYNEKFKG

Mu445
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SEQIDNO:5 | HCDR3 (no Ka6ary) | GYYGSSYAMDY
SEQIDNO:6 | LCDRI (no KaGary) | SASQGISNYLN
SEQIDNO:7 | LCDR2 (noKabary) | DTSTLYS
SEQIDNO:8 | LCDR3 (mo Kabary) | QQYSKLPYT

IMpumep 3:  I'ymanwmzanms mbimuHoro antutena 445 k OX40 yenoseka

I'ymaHM3aus 1 KOHCTPYUPOBAHUE AHTUTENA

[0156] Ans rymamm3aumu Mu445 B renax IgG 3aponbllieBOil JIMHUM YeJNOBEKA MCKaJH
MIOCJIEIOBATENIbHOCTH, KOTOPbIE MMEIOT BBICOKYIO CTEMEeHb I'OMOJIOTMH C MOCIEI0BaTeNbHOCTSIMHU
k/IHK BapuabenbHbIx obnmacteit Mu445, myTeM cpaBHEHUS MMOCIENOBATEIHHOCTEH ¢ 630 TaHHBIX
reHoB uMMyHortoOynuHa yenoseka B IMGT (immunoglobulin gene database). B kauecTse marpun
s rymanusanun Oputi BbiOpanel reHbl IGHV u IGKV uyenoBeka, KOTOpble MPHCYTCTBYIOT B
pemepTyape aHTHTEN 4eloBeka ¢ Bbicokoi dacroroi (Glanville et al.,, 2009 PNAS 106:20216-
20221) 1 B BBICOKOH CTENEHH FOMOJIOTUYHBI ¢ Mu445.

[0157] I'ymaamzanuo mipoeommin ¢ nomomeio CDR-nmpusuBku (Methods in Molecular Biology,
Antibody Engineering, Methods and Protocols, Vol 248: Humana Press), a ryMaHM3UpOBaHHBIE
aHTuTeNna KOHCTpyupoBamu B ¢opmare IgGl aukoro Tuma denoBeka € TNPUMEHEHHEM
CaMOCTOSITENIbHO pa3paboTaHHOro BekTopa skcrpeccuu. Ha HawanpHOM 3Tame ryMaHu3aluH
MyTall OT MBIIIHUHBIX OCTAaTKOB AaMHUHOKHMCIOT K 4YeJIOBEYeCKHMM B KapKacHbIX OONacTsxX
ONpenesiai € MOMOINB0 HMMUTHUPOBAHHOTO 3D-CTPyKTypHOro aHanu3a, a OCTAaTKU MBIIIHUHBIX
KapKacoB €O CTPYKTYPHOH 3HaYMMOCTBIO MJI MOAAep:kaHus KaHoHu4deckux crpykryp CDR
COXPaHSJIM B EPBOM BapUaHTe T'yMaHU3UPOBAHHOTO aHTUTENA 445 (cM. 445-1, Tabnuua 3). [lects
CDR wu3 445-1 umeror amunokucinotHeie nocienosareabnoctt HCDR1 (SEQ ID NO: 3), HCDR2
(SEQ ID NO: 13), HCDR3 (SEQ ID NO: 5) u LCDR1 (SEQ ID NO: 6), LCDR2 (SEQ ID NO: 7) u
LCDR3 (SEQ ID NO: 8). BapuabenbHasi o0nactb Tsikenoi neru 445-1 nMeeT aMUHOKUCIIOTHYIO
nocnenosarenpHocTe  (VH)  SEQ ID  NO: 14, xotopas KOmUPYETCS  HYKIJICOTHUIHOM
nocnenosarenbHocThi0 SEQ ID NO: 15, u BapuabenbHasi 0ONacTb JIETKOW LEMH HMEET
aMHHOKHUCIIOTHYI0 nocnenoBareabHOcTh (VL) SEQ ID NO: 16, kotopast KonupyeTrcs: HyKJI€OTHAHOM
nocnenosarenbHocTei0 SEQ ID NO: 17. B uactaoctn, LCDR Mu445 (SEQ ID NO: 6-8)
NPUBUBAJIA B KapKac BapuaOeNbHOro reHa 3apopablmeBod JjuHMKM denoeka IGVKI1-39 ¢
COXPaHEHHEM JIBYX MBIIIUHBIX ocTaTkoB Kapkaca (I u Y71) (SEQ ID NO: 16). HCDR1 (SEQ ID
NO: 3), HCDR2 (SEQ ID NO: 13) u HCDR3 (SEQ ID NO: 5) npusnBanu B Kapkac BapuadenbHOTo
reHa 3apozpiiuesoil tuHun yenoseka IGHV1-69 ¢ coxpaneHneM OByX MBILINHBIX OCTaTKOB KapKaca

(L7 1 S72) (SEQ ID NO: 14). B BapuanTax rymanuzauuu antutena 445 (445-1) npuBuBaju TOJIBKO
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N-xonuesyro nonosuHny HCDR2 no Kaary, nmockonbky Tonbko N-KOHIEBasi MOJIOBHHA, COIVIACHO
IIPOTHO3aM, BayKHA JJIs CBSI3bIBAHUSI AaHTUI€HA B COOTBETCTBUU C UMUTUPOBAHHOU 3D-CTPYyKTYpOM.
[0158] AHTuTENO 445-1 KOHCTPYUPOBAIM B BUAEC I'YMAHU3UPOBAHHOTO MOJHOPA3MEPHOTO aHTUTENA
C TPUMEHEHHEM CaMOCTOSITEJIbHO pa3pabOTaHHBIX BEKTOPOB 3KCHPECCHH, KOTOpBIE CONEpIKAT
koHcTaHTHbIe obnactu IgG1l nukoro tuma yenoseka (IgGlwt) u kamma-enb, COOTBETCTBEHHO, C
JIETKUMH aJIaNTallMOHHBIMU CalTaMK CyOKJIOHUpPOBaHUsA. AHTHTENO 445-1 3KCIpeccCUpoBaU MyTeM
COBMECTHOH TpaHC()EKLHMU JIBYX BBIMIEYKA3aHHBIX KOHCTPYKUHUH B KJeTkH 293G M ouuImamu C
npuMeHeHneM KosoHkH ¢ Oenkom A (Cat: 17-5438-02, GE Life Sciences). OunineHHOe aHTHTENO
koHUeHTpuposasu 10 0,5-10 mr/mn B PBS 1 XpaHuiu B aIMKBOTaX B MOPO3WJIBHOW Kamepe MpH
munyc 80 °C.

[0159] C momorupto aHTHUTena 445-1, ObUIO CHENAHO HECKOJbKO ONUHOYHBIX aMHHOKHCIIOTHBIX
U3MEHEHHUH, MpeoOpasyoIHX yaepKUBaeMble MbIIINHBIE OCTAaTKH B KapkacHO# obmactu VH u VL B
COOTBETCTBYIOIIME OCTAaTKHU 3apOABILIEBON JUHUM UesioBeka, Takue Kak 144P u Y71F B VL u L701 u
S72A B VH. Kpome Toro, B CDR ObIJIO BHECEHO HECKOJNBKO OIWHOYHBIX aMUHOKHCJIOTHBIX
WU3MEHEHUIl [JIs1 CHIDKEHHUS IOTEHIMAJIbHOIO pHCKa M30MEpHU3alMyd U TOBBILIEHUS YPOBHS
rymannzauun. Hanpumep, n3menenust TS1A u DSOE Obutu cnenanel B LCDR2, a u3menenust DSOE,
GS57A u NO61A O6pumn cmenanel B HCDR2. Bce m3MeHeHHs] T'yMaHM3alMH OCYIIECTBISUIA C
MIOMOIIBIO NTPAMEPOB, COAEPIKALINX MyTALUU B ONpPEeeHHbIX MOJOKEHISIX, U Habopa A caiT-
HanpasieHHoro mytareHesa (Cat: AP231-11, TransGen, [Tekun, Kuraii). XKenarenbuble n3aMeHeHUs
IIPOBEPSUIN C TIOMOLIBIO CEKBEHUPOBAHMUSI.

[0160] AMUHOKHCIIOTHBIE U3MEHEHUsI B aHTHUTeNe 445-1 oneHuBanyu no ux ces3bBaHuio ¢ OX40 u
TEPMHUYECKOU cTadminbHOCTU. AHTHTENO 445-2, conepxkainee HCDR1 u3 SEQ ID NO: 3, HCDR2
u3 SEQ ID NO: 18, HCDR3 u3 SEQ ID NO: 5, LCDR1 u3 SEQ ID NO: 6, LCDR2 u3 SEQ ID NO:
19 u LCDR3 u3 SEQ ID NO: 8 (cm. Tabmuuy 3), ObUIO CKOHCTPYMPOBAHO M3 KOMOHMHALUU
KOHKPETHBIX U3MEHEHUMN, OMUCAaHHbIX BbIle. [Ipy cpaBHEHUM BYX aHTUTEN Pe3yJbTaThbl MMOKa3ajy,
yro 00a anTuTena 445-2 u 445-1 1eMOHCTPUPOBAIIH COMOCTABUMYIO apPHHHOCTD CBA3BIBAHHS (CM.
ke B Tabnuue 4 u Tabnuue 5).

[0161] Haunnas ¢ anturena 445-2, HECKOJIBKO JOMOIHUTENIbHBIX AMUHOKHCIIOTHBIX M3MEHEHUN B
KapkacHoi oOmactu VL Obutu chenmaHbl AJsl JajbHEWIIEro yiaydineHus: ad(UHHOCTH/ KWHETHKH
CBA3bIBAHUS, Hampumep, usMeHeHus amuHokuciaor G41D u K42G Kpome TOro, Heckonbko
ONMHOYHBIX aMHUHOKUCIOTHBIX m3MeHeHuit B CDR kak VH, tak u VL ObumM caenaHbl ¢ LENBIO
CHIDKEHHSI PICKa IMMYHOTE€HHOCTH U MOBBIIIEHUS] TEPMUYECKOI CcTaOMIbHOCTH, Harpumep, S24R B
LCDRI1 u A61IN B HCDR2. TlonyueHHbIe N3MEHEHUS MMOKA3JIN JINOO YIYUIIEHHYIO aKTUBHOCTH

CBSI3bIBAaHUS, INOO TEPMUUECKYIO CTA0MIIBHOCTD IO CPAaBHEHMIO € 445-2.
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[0162] I'ymanm3upoBaHHble aHTUTENa 445 OBUIM JOMOJHUTENILHO CKOHCTPYHUPOBAHBI IyTEM
BBE/ICHUS] KOHKPETHBIX AMHHOKHUCIOTHbIX u3MeHeHuii B CDR u kapkacHbele o0nacT, 4TOOBI
YAYYIIUTh MOJIEKYNISpHBIE U Omodusnueckue CBOMCTBA Ul TEPANeBTUYECKOTO NPUMEHEHHUs Ha
monsax.  PakTopbl, KOTOpblE  HYXXHO  YUYWUTBHIBATh,  BKJIIOYAJIU  yAAJeHHE  BPEIHBIX
NOCTTPAHCIILMOHHBIX MOAU(UKALMH, YIydIIeHHYI0 TepMOCcTaOmIbHOCTh (Tm), MOBEPXHOCTHYIO
ruapoGoOHOCT U N303JeKTPOHHBIE TOUKH (pI).

[0163] 'ymanu3upoBaHHOE MOHOKJIOHaJNIbHOE aHTuTeNno 445-3, conepxkamee HCDR1 u3 SEQ ID
NO: 3, HCDR2 u3 SEQ ID NO: 24, HCDR 3 u3 SEQ ID NO: 5, LCDR1 u3 SEQ ID NO: 25,
LCDR2 u3 SEQ ID NO: 19 u LCDR3 u3 SEQ ID NO: 8 (¢cm. Tabnuiy 3), ObIJI0 CKOHCTPYUPOBAHO
B XOJle MPOIlecca CO3PEBaHUs, OMHMCAHHOIO BBINIE, U MOAPOOHO omucaHo. AHTuTeno 445-3 Takke
nosiydanu B Bepcun 1gG2 (445-3 1gG2), conepxameii Fc-nomen tsxenoi nenu [gG2 auxoro tuma
yenoseka, u Bepcun 1gG4, conepskameit Fe-nomen IgG4 yenoseka ¢ myramusimu S228P u R409K27
(445-3 1IgG4). Pesynbrarel mokaszanw, 49ro aHtutena 445-3 wu 445-2 neMOHCTPHPOBAIH

cornoctaBuMyro ahpuHHOCTD cBsi3biBaHUs (cM. Tabmmiy 4 u Tabmuny 5).

Tabnmuna 3. ITocnenosarensHocty auturena 445

AHTHUTEIO SEQ ID NO IMTocnenoBarenbHOCTD
SEQ ID NO: 3 | HCDRI (o | SYIIH
Kabary)

SEQ ID NO: 13 | HCDR2 (no | YINPYNDGTRYNQKFQG
Kabary)

SEQID NO: 5 | HCDR3 (o | GYYGSSYAMDY
Kabary)

SEQ ID NO: 6 | LCDRI1 (o | SASQGISNYLN
Kabary)

445-1 SEQID NO: 7 | LCDR2 (o | DTSTLYS

Kabary)

SEQ ID NO: 8 | LCDR3 (o | QQYSKLPYT
Kabary)

SEQ ID NO: 14 VH QVQLVQSGAEVKKPGSSVKVSCKASGYKF
TSYIHW VRQAPGQGLEWMGYINPYNDGT
RYNQKFQGRVTLTSDKSTSTAYMELSSLRS
EDTAVYYCARGYYGSSYAMDYWGQGTTV
SS
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SEQ ID NO: 16 VL DIQMTQSPSSLSASVGDRVTITCSASQGISN
YLNWYQQKPGKAIKLLIYDTSTLYSGVPSR
FSGSGSGTDYTLTISSLQPEDFATYYCQQYS
KLPYTFGGGTKVEIK
SEQ ID NO: 3 | HCDRI (mo | SYIIH
Kabary)

SEQ ID NO: 18 | HCDR2 (o | YINPYNEGTRYAQKFQG
Kabary)

SEQID NO: 5 | HCDR3 (mo | GYYGSSYAMDY
Kabary)

SEQ ID NO: 6 | LCDRI1 (o | SASQGISNYLN
Kabary)

SEQ ID NO: 19 | LCDR2 (o | DASTLYS
Kabary)

4452 | SEQIDNO: 8 | LCDR3 (mo | QQYSKLPYT

Kabary)

SEQ ID NO: 20 VH QVQLVQSGAEVKKPGSSVKVSCKASGYKF
TSYIHWVRQAPGQGLEWMGYINPYNEGT
RYAQKFQGRVTLTADKSTSTAYMELSSLRS
EDTAVYYCARGYYGSSYAMDYWGQGTTV
TVSS

SEQ ID NO: 22 VL DIQMTQSPSSLSASVGDRVTITCSASQGISN
YLNWYQQKPGKAIKLLIYDASTLYSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQYS
KLPYTFGGGTKVEIK

SEQ ID NO: 3 | HCDRI (mmo | SYIIH
Kabary)

SEQ ID NO: 24 | HCDR2 (nio | YINPYNEGTRYNQKFQG
Kabary)

445-3 SEQ ID NO: 5 | HCDR3 (o | GYYGSSYAMDY

Kabary)

SEQ ID NO: 25 | LCDRI (o | RASQGISNYLN
Kabary)

SEQ ID NO: 19 | LCDR2 (o | DASTLYS
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Kabary)
SEQ ID NO: 8 | LCDR3 (o | QQYSKLPYT
Kabary)

SEQ ID NO: 26 VH QVQLVQSGAEVKKPGSSVKVSCKASGYKF
TSYIIHW VRQAPGQGLEWMGYINPYNEGT
RYNQKFQGRVTLTADKSTSTAYMELSSLRS
EDTAVYYCARGYYYGSSYAMDYWGQGTT
VTVSS

SEQ ID NO: 28 VL DIQMTQSPSSLSASVGDRVTITCRASQGISN
YLNWYQQKPDGAIKLLIYDASTLYSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYYCQQY
SKLPYTFGGGTKVEIK

IIpumep 4:  Ompenenenue xkuHeTUKH U ahuHHOCTU CBsI3bIBaHUS aHTUTEN K OX40 ¢ MOMOIIBIO
IITP (IToBepXHOCTHBIN MJIA3MOHHBINA PE30HAHC)

[0164] Artutena k OX40 xapakTepu3oBaJd MO HMX KHHETUKE U aQPUHHOCTH CBSI3bIBAHUS C
nomotnbto [P ananuzos ¢ npumenennem BIAcore™ T-200 (GE Life Sciences). Kparko, antureno
k IgG denmoBeka MMMOOWIM30OBaJM Ha AaxKTHBHUPOBAaHHOM Ouocencopuom uymne CMS (Cat:
BR100530, GE Life Sciences). Aunrtureno ¢ Fc-obnactero IgG uenoBeka mnpomyckaau IO
MIOBEPXHOCTU YHWIIAa U 3aXBaTblBajM aHTUTENOM K IgG denoBeka. 3areM IO NMOBEPXHOCTU YUIIA
NPOMYCKaJIN CepUitHO pa30aBieHHblil pekomOuHaHTHBIN Oeok OX40 ¢ His-merkoii (Cat: 10481-
HO8H, Sino Biological) 1 aHanu3upoBajgu U3MEHEHUs B CUTHAJAaX MOBEPXHOCTHOTO IJIA3MOHHOTO
pe3oHaHca, 4TtoObl paccuuTarb ckopoctu accouumanuu (ka) u ckopoctu nucconuanvu (kd) c
TIOMOLITBEO MOJIEJIH CBSI3BIBAHUSI «ONUH-K-onHOMY» JIsHrMiopa (BIA Evaluation Software, GE Life
Sciences). PaBHoBecHyro koHcTaHTy muccornmaunu (Kp) paccumtbiBamm kak otHomenue kd x ka.
Pesynsrars! onpeneneHHbix ¢ nomouisto [P npoduneii ces3piBanmst antuten k OX40 00o0meHs!
Ha @urype 2 u B Tabnune 4. IIpoduis cBs3bIBaHUS CO CpeaHUM 3HaYeHneM Kp y anturena 445-3
(9,47 uHM) Obu1 HemHoOro syumie, 4yeMm y aHturena 445-2 (13,5 M) u y 445-1 (17,1 M), u
aHanmorudeH TakoBoMy y ch445. Ilpo¢uns cesaseiBanus y 445-3 IgG4 Obin ananornyeH mpoduimo
csi3biBaHus y 445-3 (¢ Fc IgG1l), uto ykasbiBaer Ha TO, uTo u3MeHenue B Fc mexny IgG4 u IgGl

HE MEHSUIO Crie(pUIecKoe CBsi3bIBaHue aHTuTena 445-3.

Tabmuua 4. Apdunnoctu ceszpiBanus anturea kK OX40 ¢ momoreio TTTTP

Tectupyemsble ch445* 445-1 445-2 445-3 445-3 IgG4
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rapameTphl
ka(M"ch) | 1,74 x10° | 1,56 x 10° | 2,76 x 10° | 1,82 x 10° | 1,61 x 10°
kd (¢ 1,43 x 107 | 2,77 x 10™ | 3,90 x 10” | 1,67 x 10 | 1,61 x 10~
Tect 1
Kp (EM) | 8,26 17,8 14,2 9,16 10,0
KaM™) | 1,22x10° 0,56 x 10° | 0,71 x 10° | 1,09 x 10° | 1,00 x 10°
ka(M'ch) [2,65%10° | 2,37 x10° [ 2,06 % 10° | 1,63 x10° | _
kd (¢ 1,67 x 107 | 3,89 x 107 | 2,64 x 107 | 1,59 x 10 | _
Tect 2
Kp (eM) |63 16,4 12,8 9,77 B
KoM  |[1,59 x10° [ 0,61 x 10° | 0,78 x 10° | 1,03 x 10° | _
Kp (uM) | 7,28 17,1 13,5 9,47 10,0
CpeHHee T 8 8 8 8 8
Ka M) | 1,41 x 10 | 0,59 x 10% | 0,75 x 10° | 1,06 x 10 | 1,00 x 10

*ch445 cocroutr w3 BapwalenbHBIX JOMEHOB Mu445, CIUTBIX

C KOHCTAaHTHBIMH OOJACTSIMHA

IgGlwt/kanmna yenoBeka

IIpumep 5:
kiretkax HuT78 OX40

Omnpenenenne adpdunHOCTH cBA3bIBaHUS aHTUTEN K OX40 ¢ sKCnpeccupyeMbIM Ha

[0165] UrobObl oLleHUTh aKTUBHOCTD CBsi3bIBaHUs aHTUTEN K OX40 ¢ OX40, skcrpeccupyeMbIM Ha
MIOBEPXHOCTH KUBBIX KJIETOK, kieTku HuT78 Tpancunmposanu ¢ OX40 genoBeka, Kak OMHMCAHO B
IIpumepe 1, nnsa cozmanusa skcrpeccupyromeii muaun OX40. XKusble knerku HuT78/0X40
BBICEBAJM B 90-JIYHOUHBIN IUIAHIIET U MHKYOMPOBAJIN C CEPUHHO pa30aBICHHBIMH Pa3IUMYHBIMU
aatutenamu Kk 0X40. Kosse antuteno k IgG-FITC uenoseka (Cat: A0556, Beyotime) npumeHsuiu B
KaueCTBE BTOPUYHOTO aHTHUTENA Uit OOHAPY)KEHUs! CBSI3bIBAHUS AHTUTEJIA C TIOBEPXHOCTHIO KJIETKH.
3nauenusi ECsy (monmymakcumanbHast 5((eKTUBHAs KOHIEHTpaLuWs) IJIsl  J10303aBHCHMOTO
cBsa3biBaHUs ¢ OX40 wuyenoBeka ompenensyii IyTeM I[OATOHKH JaHHBIX J103a-OTBET K
YeThIpexnapaMeTpUIecKoi JJorucTuaeckoi moaenu ¢ nomoubto GraphPad Prism. Kak mokasaHo Ha
@urype 3 u B Tabmune S5, antutena k OX40 nmenu Bricokyro adpduanocts k OX40. Takke ObLIO
oOHapyxkeHo, uro aHtutena k OX40 mo HacroseMy W300pPETEHUIO MMENIH OTHOCHUTENBHO Oolnee
BBICOKHI BEPXHHUH YPOBEHb HHTEHCUBHOCTH (DIIyOPECLICHIINY, H3MEPEHHBIHN ¢ TOMOIIBIO IPOTOYHOM

nuromerpun (cM. mocnenHuit crojidery B Tabmume 5), 9To ykaspiBaeT Ha 0Oojiee MEMJIEHHYIO

aucconnanuio antutena u3 0X40, yto sBiseTcs Oosnee JKenareabHbIM MPOQUIEM CBSI3bIBAHUS.

Tabnmuma 5. ECsp 10303aBUCHMOTO CBSI3bIBAHUS I'YMAaHU3UPOBAaHHBIX BapuaHTOB 445 ¢ OX40

AHTHUTENO ECso (MKr/mn) Jlyummas (MFI)
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Tect 1 Tect 2 Cpennee Cpennee
ch445 0,321 0,277 0,299 725
445-1 0,293 0,278 0,285 525
445-2 0,323 0,363 0,343 620
445-3 0,337 0,319 0,328 910
445-3 H/ (Her
0,263 0,263 892
TAHHBIX )

ITpumep 6: OnpeneneHune nepekpecTHON peakTUBHOCTU aHTUTEN K OX40

[0166] UToOBl OLEHUTH NEPEKPECTHYI pEeakTUBHOCTh aHTHTena 445-3 k OX40 yenoBeka u
SIBAHCKOTO MaKaka, KJeTkH, skcnpeccupyroume OX40 genoseka (HuT78/0X40) u OX40 siBaHCKOTO
makaka (HuT78/CynoOX40), BeiceBamu B 96-TyHOYHBIE IUIAHIIETHI M WHKYOMPOBAIM C CepHUeit
passenennii anturen k OX40. Kosbe antureno k IgG-FITC yenoseka (Cat: A0556, Beyotime)
NPUMEHsUIM B Ka4decTBE BTOPUYHOIO aHTUTEeNna 11 oOHapykeHus. 3HaueHust ECsy ams
TI0303aBUCHIMOTO CBSI3bIBaHUSI ¢ HaTUBHBIMH OX40 dyenoBeka M SBAHCKOTO MaKaka OIPeNelIsiIH
NyTEM IOATOHKH IAaHHBIX J103a-OTBET K YEThIPEXIapaMeTPUUECKON JIOTUCTHYECKOH MOIENH C
nomoteio GraphPad Prism. Pesynbsrar nokazan va @urype 4 u Huke B Tabnuue 6. AatuTeno 445-3
BCTYIIA€T B NepeKpecTHyro peakuuto kak ¢ OX40 yenoseka, Tak U ¢ OX40 sBaHCKOrO Makaka ¢

AHAJIOTHYHBIMHU 3HAYCHUAMHA EC50, KaK IMOKa3aHO HUXKCE.

Tabmuua 6. ECso cBsi3piBanus anturena 445-3 ¢ OX40 yemoBeka U IBAHCKOIO MakKaka

Knerounast nunus ECso (mxr/mm) 445-3 Jlyumias (MFI)
HuT78/0X40 0,174 575
HuT78/Cyno0X40 0,171 594

IMpumep 7.  Cokpucrammuszaius u cTpykrypHoe onpeneneane OX40 ¢ Fab 445-3

[0167] Ans mnoHuMaHuss MexaHm3Mma cBsisbiBaHus (OX40 ¢ aHTUTENaMu 10 HACTOSLIEMY
n3o0pereHnio Obuta peleHa cokpuctaumdeckass crpykrypa OX40 um Fab 445-3. Myranuu B
ocrarku T148 u N160 Obuti BBeneHbI 1yt OIOKHpoBaHus ruKo3winposaHust OX40 u yaydimeHust
romoreHHoctu Oenka. JIHK, xomumpyromyro myrtanTHbii OX40 uenosexka (M1-D170 ocratku c
aBymst MyTtupoBaHHbIMU caditamu, T148A u NI60A), KJIOHMPOBadM B BEKTOP 3KCIPECCUH C
BKJIFOUeHHEM rekca-His-MeTku, U 3Ty KOHCTPYKLHUIO BPEMEHHO TpaHCpUIMpoBaiu B Kietku 293G

s skcnpeccun Oenka mpu 37 °C B teuenne 7 nHeil. Knerku um cynepHarant cobupanu u
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uHKyOuposaimn ¢ adpdunnoit cmomnoii ¢ His merkoit mpu 4 °C B Teuenue 1 4. CMmony TpPHKIbI
npombiBasu Oydepom, copepkammm 20 MM Tpuc, pH 8,0, 300 MM NaCl u 30 MM umunasona.
3arem Gemox OX40 smouposanu Oypepom, cogepxkamum 20 MM Tpuc, pH 8,0, 300 MM NaCl u
250 MM umunasona, ¢ mocieayrel qononuutenbHoi ounctkor Superdex 200 (GE Healthcare) B
Oydepe, conepsxkamem 20 MM Tpuc, pH 8,0, 100 MM NaCl.

[0168] Konupyroue nocaenoBaTelbHOCTH TSUKEION Lenu u yierkoit uenu Fab 445-3 kinoHuposanu
B BEKTOp SKCIPECCHU C BKIIFOUeHUEeM rekca-His-meTkn Ha C-KOHLIE TSKENON LM, U UX BPEMEHHO
COBMeCTHO TpaHchuumpoBanu B kietku 293G mst skcnpeccun Oenka npu 37 °C B TeueHue 7 THEH.
Cranuu ounctku Fab 445-3 Obutn TakuMu e, Kak U B ciIydae MyTaHTHOToO Oenka OX40 Bpie.
[0169] Ounmiennbie OX40 u Fab 445-3 cmemmBanmu B MOJSIpPHOM cooTHomeHuu 1 @ 1 wm
MHKyOHpoBajH B TedeHrne 30 MUH Ha JIbAY C MOCHEnyoIell TOMOJIHUTENbHONH ouncTKol Superdex
200 (GE Healthcare) B Oydepe, conepxxamem 20 MM Tpuc, pH 8,0, 100 MM NaCl. ITuk komruiekca
coOupaii ¥ KOHIEHTPUPOBAIH IO MPUOTU3UTENBHO 30 MI/MiL.

[0170] CkpUHHMHT COKPHCTAJUIOB TPOBONMJIM IIyTEM CMELIMBAHUS OEJKOBOTO KOMILIEKCa C
pacTBopoM pesepByapa B o0beMHOM cooTHomeHud 1 : 1. CokpucTauibl MOJIyYald U3 BUCSYHX
Karesnb, KyibTuBHpyeMbix npu 20 °C ¢ momourpio mapoBod 1ud@ysuu ¢ pacTBOPOM pe3epByapa,
copepxxamum 0,1 M HEPES (4-(2-ruppokcustun)- 1 -nunepasuHstancynbpoHoBas kuciora), pH
7,0, 1% II3I" 2000 MME u 0,95 M cykuuHara HaTpusl.

[0171] HetinoHoBbIe METIN KCIOMB30BAIH AJisi cOOpa COKPUCTAJUIOB, U KPHUCTAIUIBI MOTPYXKATH B
pesepByapHbIii pacTBop ¢ nobasneHueM 20% rnurepuHa B Teuenue 10 ¢. J{udpakipioHHbIe TaHHBIE
cobupanmu Ha cuHxporpoHe BL17U1 B IllaHxafiCKOM LEHTpE CHHXPOTPOHHOTO H3JIyYEHHs U
oOpabaTeiBaiii ¢ momolbio mporpammbl XDS. ®asy pemanu B nporpamvme PHASER ¢ momoriso
crpyktypsl Fab IgG (uemu C u D B PDB: 5CZX) u ctpykrypst OX40 (uens R B PDB: 2HEV) B
KauecTBe MOIEJel JUisi TIOUMCKAa Uil MOJIEKYJspHOro 3amerneHusi. [padudeckuii uHTepderic
Phenix refine IPUMEHSIICS ISt YTOUHEHUS TBEPOTo Tena, TLS
(TpaHCISMOHHBIE/ TMOPALIIOHHBIE/BUHTOBbIE  KOJNEOAHUsI) ¥ OTPAaHUYEHHOTO YTOYHEHHUS TI0
PEHTTE€HOBCKUM JIaHHBIM C MOCHeAyroleil koppekTupoBkoil ¢ nomombio nporpammel COOT u
nanpHeHImuM yTouHeHHeM B mporpamme Phenix.refine. Cratuctuka cOopa W yTOUHEHHS

PEHTI€HOBCKHX JaHHBIX 0000meHa B Tabmume 7.

Tabmuna 7. Craructuka cOOpa U yTOUHEHUs! JAaHHbBIX

COop maHHBIX

HcTounuk usnydyenus BL17U1, SSRF
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IIpocTpancTBenHas rpynmna P3121

Pasmepsl stueiiku (A) a=183,96 b=183,96 ¢=79,09
Vi (°) a=90,00 B=90,00 y=120,00
Paspemmenue (A) 159,3-2,55 (2,63-2,55)
OOiee konu4yecTBO pediekcoB 988771 (81305)
KonunyecTBo yHUKAIBHBIX pedIieKcoB 50306 (4625)
[TonHora (%) 99,9 (99,9)
IToBTOpsiemocThb 19,7 (17,6)

Rmerge® 0,059 (0,962)

I/sigma (I) 29,4 (3,5)
Kos¢pdurment Bunscona B (A) 73,9

YTouHeHune

Paspemmenue (A) 60,22-2.55
KonnuectBo peduiexcos 50008

rmsd (cpemHeKBagpaTUIECKOe OTKJIOHEHHE) IJINH

cesizeit (A) 0010

rmsd yrioB ceszeit (°) 0,856

Ry (%) 19,27

Rpee’ (%) 21,60

Cpennuie B-akrops! Oenka 97,10

Kapra Pamauannpana (%)

IMoaxonsiee 96,34

Honyctumoe 3,48

Brinanaromue noxkazarenu 0,17

3Ha4yeHUs B CKOOKAaX OTHOCSITCSI K O0O0JIOUKE C HAUOOJBIITUM Pa3pelieHueM.

Rmerge = Z&;[I{R);, — {AN/ZZI{R),], toe {I{k)} npencraBaser coboil cpenHIOK0

HUHTCHCHUBHOCTDL 3KBHUBAJICHTA.

b .
Ryork = &|Fe — Fe|/2|Fe|, tne Fo u Fc npencrapnsitor coboii HabronaeMble U PaCcCUMTAHHBIE

aMIUTUTYAB! (PAKTOPOB CTPYKTYPBL, COOTBETCTBEHHO.
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‘Rie = L|Fo — Fel/2|Fel, paccunrano ¢ moMompio Habopa TECTOBBIX NaHHBIX, mpu4eM 5% OT

o0mero odbeMa TaHHBIX CITydYalHbIM 00pa3oM BBIOPAHO M3 HAOIIOMAEMBIX pe(IeKCOB.

ITpumep 8: Unentuduxaryst snuromna antutena 445-3 ¢ nomousto ITTP

[0172] PykoBoacTBysich cokpuctajuindeckoil crpykrypoit OX40 u anturena Fab 445-3, aBropsl
u300peTeHus] BbIOpaM U TOJYYUIIH CEPUI0 OAMHOYHBIX MyTanuil B Oenke OX40 yenoBeka s
NanbHEWINeH WAeHTU(PUKAMN KIIOYeBbIX dnuTonoB aHturen kK OX40 1o HacTosimemy
uzobperennro. B crmutoli koHcTpykimu OX40/IgGl denoBeka ¢ MOMOIIBK Habopa Uit CalT-
HanpasiaeHHoro mytareHesa (Cat: AP231-11, TransGen) Obuti cliejiaHbl ONMHOTOUEYHbBIE MYTALIUU.
JKenatenbHble MyTalUu TMPOBEPSIN C IOMOIIBIO CEKBEHUPOBAHMS. OJKCIPECCUI0 U MOJyuyeHHe
myTaHToB OX40 nocruramu myteM TpaHchekunud B kieTku 293G M OYMINAIN C TMPUMEHEHHUEM
koJioHKH ¢ Oenkom A (Cat: 17-5438-02, GE Life Sciences).

[0173] AddunHOCTE cBsi3bIBaHMs TOo4YeuHbIX MyTaHTOB OX40 ¢ Fab 445-3 xapakrepuszoBanu c
nomoureto TP ananmm3oB ¢ mpumenernnem BlAcore 8K (GE Life Sciences). Kparko, MyTaHTbI
0X40 n puxoro Tuna OX40 nmmobunuzosanu Ha dnocercopuom uune CMS5 (Cat: BR100530, GE
Life Sciences) ¢ nomometo EDC (1-Otun-3-(3-aumerunamunonponmi)kapbonuumun) u NHS (N-
THIPOKCUCYKIIMHUMEN). 3aTeM cepuiiHo pasGasnenHbii Fab 445-3 B Gydepe HBS-EP™ (Cat: BR-
1008-26, GE Life Sciences) npormyckaiy o NOBEPXHOCTH YUMa cO BpeMeHeM koHTakra 180 ¢ u co
BpeMmeHeM nuccormanuu 600 ¢ mpu 30 mkia/MuH. M3MeHeHus B CUrHajax IOBEPXHOCTHOIO
IUTA3MOHHOTO PE30HAHCa aHAJM3UPOBAJU Ui pacdera ckopocreii accouumanuu (ka) m cxopocreit
muccoumanuu (kd) ¢ mpumeHenmeM Moznenu cBs3biBaHMsA JleHrmropa «omumH K omHOMy» (BIA
Evaluation Software, GE Life Sciences). PaBHoBecHyto koHcTanty auccoumanun (Kp)
paccunthiBain Kak orHomeHue kd k ka. Kparnocte cnura Kp 1u1st MyTaHTa pacCUMTBIBATIH Kak
cootHowenne Kp myranta k. Kp WT (aukxoro Ttuma). Ilpodunu wmpeHTHuKanuy >mHTONA,
onpeneneHHble ¢ momouibio [P, 0600mensr Ha @urype S5 u B Tabnuue 8. Pesynsrarsl nmokaszany,
yto myTanus ocrarkoB H153, 1165 u E167 B ananna B OX40 3HAUUTETBHO CHIKAET CBSI3bIBAHUE
anturena 445-3 ¢ OX40, u myrauust ocratkoB T154 u D170 B anaHuH yMepeHHO CHUXKAET
cBsi3bIBaHUE aHTUTENA 445-3 ¢ OX40.

[0174] ITonpoOHbIe B3aumopeicTBusi Mexkny anturenoMm 445-3 u ocrarkamu H153, T154, 1165,
E167 u D170 B OX40 mnoka3ansl Ha ®@urype 6. bokosas nenp H153 ma OX40 Obuta okpyxeHa
HeOONMpIIUM KapMaHOM 445-3 Ha NMOBEPXHOCTH B3aMMONEHCTBUsA, 00pa3ysi BOAOPOIHBIE CBS3H C
poxemidd 1 A roxeei(G102 M 7T-T B3aMMONEUCTBUE C e Y 101. bokoBast mens E167 obOpasyer
BOJIOPOIHBIE CBSI3H C pymemii Y 90 U momemsiilNO2, B TO BpeMst kKak D170 obpasyer BONOpONHYIO CBS3b U

COJITHOM MOCTUK € pemiidd ] U roremiiK28, COOTBETCTBEHHO, KOTOPBIE MOTYT AOMOJHUTEIBHO
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cra0mnmu3npoBarb KoMIulekc. BaHn-nep-aanbcoBel (VDW) B3ammoneiictBust mexay 1154 u
moxemsiit Y 105, 1165 U 1R S9 ciocobcTBOBaNM BRICOKOH addunHOCTH aHTUTENa 445-3 k OX40.

[0175] B 3akmouenue, ocrarku HI53, 1165 u E167 B OX40 Obutn uaeHTU(PUIIUPOBAHBI Kak
Ba)XXHbIE OCTAaTKHU Ul B3auMoOnelcTBus ¢ aHturenoMm 445-3. Kpome Toro, amunokucnors! T154 u
D170 B OX40 Takke SIBISIFOTCSI Ba)XKHBIMHU KOHTAKTHBIMM OCTarkamu A aHturena 445-3. Otu
JaHHbIE YKA3bIBAIOT HA TO, YTO SMUTOMNBI aHTHTENa 445-3 mpexacraBistor cobor ocrarku H153,
T154, 1165, E167 u D170 B OX40. OTH »>HUTONBI HAXOMATCS B TOCJIENOBATEILHOCTH
HTLQPASNSSDAICEDRD (SEQ ID NO: 30) ¢ BaXHBIMH KOHTaKTHBIMH OCTATKaMH,

BbIACJICHHBIMH JKUPHBIM I_HpI/I(bTOM U MOAYCPKHYTBIMHU.

Tabmuna 8. Mnentudukanus snurona antutena 445-3, onpeneneHHOro ¢ nomorbo [P

MyTaHTbI Kp Mytanra/Kp WT
H153A Cpsi3piBaHuEe HE OOHAPYKEHO
T154A 8

Q156A 1,9

S161A 1,1

S162A 0,6

[165A 28

E167A 135

D170A 8

3HauuTenbHOe BiMsHUE CBsizbiBaHME He OOHapy»keHo, wiu 3HaueHne Kp Myranrta / Kp WT 6bu10
Oonbure 10.
YMmepennoe Biusiaue: Kp Myranra / Kp WT Obuto oueneno mexxay S u 10.

Hesnaunrensnoe Bnusiaue: 3nadenue Kp MytanTa / Kp WT Obuto Menbine 5.

IMpumep 9:  Anrtuteno 445-3 k OX40 He 6mokupyet B3anmoneiicrue OX40-OX40L.

[0176] Urobbl ompenenuth, Memnaer ju aHtuteno 445-3 p3aumopeiicteuro OX40-OX40L, Obut
MPOBEAEH KJETOYHbIM aHAJU3 MPOTOYHONM LUTOMETpUU. B 3TOM aHamusze antuteno 445-3,
sTanoHHoe aHtureno 1A7.grl, kxoHTponmbHBI hulgG WM TONBKO Cpeny NpeABaPHUTEIBHO
UHKyOupoBain co cinutbiM OenkoM OX40 yenoseka u Fc mprimmmnaoro IgG2a (0X40-mlIgG2a). 3arem
KOMIUIEKC aHTHUTeNa U cauToro Oenka nodasmsim k kierkam HEK293, skcnpeccupyrommm OX40L.

Ecmu aatureno k OX40 ne memaer B3aumonercTBuio OX40-OX40L, TO KOMIUIEKC aHTUTENO K
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0X40-0X40-mIgG2a Bce paBHO Oymer cBs3bIBaTbess ¢ mnoBepxHOCTBIO OX40L, um sTO
B3aUMOZIEHCTBIE OOHAPY)KUBAETCS C TIOMOIIBIO BTOPUYHOTO aHTUTeNa K Fe MbImu.

[0177] Kak nokazaHo Ha Purype 7, antureno 445-3, naxe B BbICOKON KOHLEHTPALMU, HE CHUKAET
cesazbiBanne OX40 ¢ OX40L, uto yka3biBaeT Ha TO, uTO 445-3 He MewaeT B3aumoznencTsuro 0X40-
OX40L. D10 ykaseiBaeT Ha TO, 4TO 445-3 He cBs3biBaeTcss B caiite cBsizbiBaHus OX40L wmu
CBSI3bIBAETCSI IOCTATOYHO OJU3KO, 4TOOBI cTepuyecku Memarb ces3biBaHuio OX40L. Hanporus,
NIOJIOKUTENIbHBIA KOHTpOJb antuTena 1 A7.grl monHocteio Onokupyet cesspiBanue OX40 ¢ OX40L,
Kak Moka3aHo Ha @urype 7.

[0178] Kpome Toro, cokpuctammyeckas ctpykrypa OX40 B kommiekce ¢ Fab 445-3 Oputa pemena
u BeIpoBHeHa ¢ komruiekcom OX40/0X40L (kxon PDB: 2HEV), kak noka3ano Ha @urype 8. Tpumep
muranna OX40 Bsaumopeiicteyer ¢ OX40 rmaBHeiM obOpasom uepe3 CRDI1 (momen, Oorarbrii
ucrenHoM), CRD2 u gactuunbie odmactu CRD3 B OX40 (Compaan and Hymowitz, 2006), B TO
BpeMsi kak aHtuTeno 445-3 B3ammoneticteyer ¢ OX40 Tompko uepe3 obmacte CRD4. Takum
oOpaszom, antureno 445-3 u tpumep OX40L CBA3BIBAIOTCS B PA3JIMYHBIX COOTBETCTBYIOIIUX
obmactsax OX40, u antureno 445-3 He memaer B3aumoneicTeuro OX40/0X40L. Dot pe3ynsrar
KOppenupyeT C AaHHBIMU KapTHUPOBaHUsS 3MUTONOB, onucaHHbIMU B Ilpumepax Bbiiie. CRD4 B
0X40 naxomuTCs B TONOKEHUHM aMUHOKHCIOT 127-167, m smuron anturena 445-3 4acTUYHO
nepekpbiBaeTrcss 310l obnactero. ITocnenosarenpHocTh OX40 CRD4 (amuuOkucnorsr 127-167)

NIOKA3aHA HIDKE, a YaCTUYHOE MepeKphiTHe smurona 445-3 BbIAENeHO XKUPHBIM MIPUPTOM H

nopuepkHyto: PCPPGHFSPGDNQACKPWTNCTLAGKHTLQPASNSSDAICE (SEQ ID NO: 31).

ITpumep 10: AroHucTHuUeCKast akTUBHOCTh aHTHUTeNa 445-3 k OX40

[0179] UroObl mccnenoBarh aroHucTuueckue QyHkium anturena 445-3, OX40-nosutuBhyro T-
kiaerounyro JuHHIO (HuT78/0X40) COBMECTHO KyJBTUBHPOBAIM C JIMHHEH WMCKYCCTBEHHBIX
anturennpesenrupyromux kierok (AIIK) (HEK293/0OS8low-FcyRI) B mpucyTcTBUH Wi B
orcyrctBue 445-3 umum 1A7.grl B TedueHue Houu, a npoxykuuto IL-2 mpumeHsnu B KauecTse

mokasaHms cTuMymsoun T-kmerok. B kmerkax HEK293/0S8Y

-FcyRI renwl, komupyrouiue
meMmOpanocsszanHoe antutesno OKT3 (0S8) k CD3 (xak packpsito B mareHte CLIIA Ne 8735553) u
FcyRI genoseka (CD64), ctabunbpaO coBMecTHO Tparcayuuposanu B kietkn HEK293. ITockonmbky
UHAyUUpoBaHHas aHTUTENOM K OX40 MMMyHHAsl aKTUBALMS 3aBUCUT OT CIIMBaHUs aHTUTeNna (Voo
et al, 2013), FcyRI na HEK293/0S8"°"-FcyRI ofecreunBaeT OCHOBY ISl OMOCPEIOBAHHOTO
antutrenoM k OX40 cummBanus OX40 npu nBoiiHoM B3aumopeiicTBuu anturena k OX40 kak c

0X40, tak u ¢ FcyRI. Kak nokazano va @urype 9, anrureno 445-3 xk OX40 obnananao BbICOKOH

s¢dexTuBHOCTHIO B ycmeHuu nepenaun curiajgoB TCR nosozaBucumbim odpasom ¢ ECsy, paBHoM
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0,06 ar/mn. Takke HabmOmANMUCH crierka Oosee cnabble aKTUBHOCTH 3TAJIOHHOTO aHTHTeNna 1A7.grl.
Hanportus, xouTpons IgG uenosexa (10 MKI/MII) MM XOJIOCTOW KOHTPOJIb HE OKA3bIBAJIU BIIHSTHHS

Ha npoaykuuro IL-2.

ITpumep 11: Antureno 445-3 k OX40 cTUMYIHMPOBAJIO UMMYHHBIE OTBETHI IIPU aHAJIN3E PEAKLIUU
cMelaHHo# Kynsrypbl auM@oruros (CKIT)

[0180] UroObl ompenenutb, MOXKET Ju aHTHTENO 445-3 CTUMyNUpOBaTh aKTHUBALMIO T-KJIETOK,
NPOBOAMJIM aHAJHM3 pPEaKkUuu CMewaHHoi Kynbrypbl JumpouutoB (CKJI), kak omucaHo paHee
(Tourkova et al., 2001). Kparko, 3pensie JK MHAyLHpOBaIM M3 MHEJIOMAHBIX Kietok CD147,
nony4deHHbIx U3 MKIIK uenoseka, mytem kynsTuBupoBanus ¢ GM-CSF u IL-4 ¢ nocnenyromeit
crumyisinuedt JITIC (nmunocaxapun). 3atem JIK, oOpaboranHbie MuTOMHUIMHOM C, COBMECTHO
KyJIBETHBHPOBAJH ¢ ajutoreHHbIME CD4" T-KjIeTKaMu B MPUCYTCTBUM aHTHTeNa 445-3 k OX40 (0,1-
10 mkr/mn) B Teuenue 2 anent. IIpomykuwmsi IL-2 B coBMeCTHOM KynbType Obuia OOHapyskeHa C
nomoibio MDA B kauecTBe nmokasanuii orsera CKJL

[0181] Kak mokazano nHa ®urype 10, antureno 445-3 3HaUUTENIBHO CTUMYJIUPOBAJIO MPOAYKIIHIO
IL-2, uTo yKa3bIBaeT Ha COCOOHOCTH 445-3 axTuBuposats CD4™ T-kietku. HanpoTus, STagoHHOE
antureno 1A7.grl mponemoncTpuposano 3HauutenabHo (P menee 0,05) Gonee cnabyro akTHBHOCTB

npu aHanuse CKJL

IIpumep 12:  Antureno 445-3 k OX40 nponemoncTpuposano aktusHOCT ADCC

[0182] UTOOBI ~ BBIAICHUTb, MOXET JIH aHTUTENO 445-3  yHUYTOXKHTb  KJIETKH-MHUIICHH,
SKCTIPECCUPYIOLITHE 0X40™ 6bin npoBerer ananu3 ADCC Ha OCHOBE BBICBOOOKIEHMS
naktaraeruaporenassl  (JIII). Kierounyro suauro NK92MI/CD16V mnonydanu B Bume
3¢ PEeKTOPHBIX KJIETOK MyTeM COBMECTHOI TpaHcaykimu reHoB CD16v158 (amnens V158) u FcRy B
knerounyro JmHuio NK, NK92MI (ATCC, Manassas VA). B kadecTBe KIETOK-MHINEHEH
NpUMeHsUTH JIMHUIO T-KieTok, skcrpeccupyromyo 0X40, HuT78/0X40. PaBHoe kommuecTBo (3 ¥
104) KJIETOK-MHIIeHEeH M 3(PQPEKTOPHBIX KJIETOK COBMECTHO KYJBTHBHPOBAJIM B TEUCHHE S5 U B
npucyrcreun anTutena Kk 0X40 (0,004-3 MKI/MJI) WM KOHTPOJIbHBIX aHTHUTEN. LIUTOTOKCHYHOCTD
oueHuBaNM myteM BbICBOOOXAeHus JIJAI, mpumensiss HaGop AN aHaidM3a HEPAAHOAKTHBHOM
rurorokcnyHocTH CytoTox 96 (Promega, Madison, WI). Criennduyeckuii TM3UC pacCUUTHIBAIH T10
dbopmyne, mpUBEAEHHON HUXKE.

JKCHepHMeHTANBHEIH JH3UC — CIOHTAHHEIH AH3KC I derTopa — CIIOHTAHHBIH H3UC MHIIEHH
% CrienH(pUIeCKOT0 JIM3HCA = — — x 100
MakcHMaNBHBIA NH3HC MHIeHH — CIOHTAHHEIA AH3HUC MAWeHH

[0183] Kak mokazano Ha @urype 11, anturesno 445-3 1eMOHCTPUPOBAIO BBICOKYIO 3()(PEeKTUBHOCTD

B YHUYTOX€HUH MHUIEHEH ox40t ¢ nomomibto ADCC pozozasucumeiM obpaszom (ECsy: 0,027
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mkr/mi). Dpdext ADCC anturena 445-3 ObUT aHAJOrMYEH TAKOBOMY Y KOHTPOJIBHOTO aHTHUTENA
1A7.grl. Hanpotus, 445-3 ¢ popmarom Fc IgG4 ¢ myrauumsamu S228P u R409K (445-3-1gG4) He
NPOIEMOHCTPUPOBANIO Kakux-1100 3HaunMbIX 3¢dexroB ADCC no cpaBHeHHIo ¢ KoHTposneM IgG
YeJIOBEKA MJIM XOJIOCTBIM KOHTpOJIeM. Pe3ynbTaThl COrnacyroTes ¢ Mpeablay LMMH BBIBOAAMHU O TOM,

uro Fc IgG4 sBnsiercs cnaboit uimm 6eccumnromuoii aist ADCC (An Z, et al. mAb 2009).

Ipumep 13: Antureno 445-3 x OX40 mnpemmourutensHo ucromaer CD4™ Treg knmerku u
yBenmuuBaeT cootHomenus mexny CD8” Teff u Treg kneTkamu in vitro

[0184] Ha HeCKOJMBKUX >KUBOTHBIX MOJENSIX OIMyxoyied ObUIO MoKa3aHo, 4yro aHTutena k OX40
MOIYT UCTOLUATH MPOHUKAIOILIUE B OIYXOJIb ox40t Treg kneTkUM M yBENIMYUBATH COOTHOIIEHHUE
mexay CDS8” T-knerok u Treg xnerkamu (Bulliard et al., 2014; Carboni et al., 2003; Jacquemin et
al., 2015; Marabelle et al., 2013b). CnenoBaTenbHO, IMMYHHBIH OTBET yCHJIHBAETCS, MPUBOISI K
perpeccuy ONyxoJH U yJIyYIIEHUIO BBLDKUBAEMOCTH.

[0185] YuuThIBas TOT BaKT, UTO in Vitro aKTHBUPOBAHHBIE MMM BHyTpHOMyxonessie CD4" Foxp3™
Treg xieTkn nmpeuMyInecTBEHHO >KcnpeccupyroT OX40, B otanuue ot Apyrux cyonomyssiuin T-
kietok (Lai et al., 2016; Marabelle et al., 2013b; Montler et al., 2016, Soroosh et al., 2007; Timperi
et al., 2016), 6b11 poBeneH ananu3 Ha ocHoBe MKIIK yenoBeka mjist MccliefOBaHUsI CIOCOOHOCTH
aHtuTena 445-3 yHHUYTOXAThb KIETKU 0X40™, B wacrrocTH Treg knerku. Kparko, MKIIK
MPEeIBAPUTENIbHO aKTUBUPOBAIN B TeueHue | aust ¢ momombio PHA-L (1 MKr/mi) mist uHAyKIAU
skcnpeccun OX40 u mpUMEHsUIM B KadyecTBe KJIETOK-MHIIeHeil. 3areM 3((deKkTopHble KIETKH
NK92MI/CD16V (xak omucano B Ilpumepe 12, 5 x 104) COBMECTHO KYJIBTUBUPOBAJIU C PaBHBIM
KOJIMYECTBOM KJIETOK-MUIeHeld B mpucytcTBum antutes k OX40 (0,001-10 mxr/min) uimu mianedo B
TeueHue HouM. lIpoLieHTHOE copep:kaHue KaKAOro M3 IMOAMHOXKECTB T-KJIETOK ompenensnau ¢
MOMOIIBIO MTPOTOYHOH nuToMmeTpun. Kak mokazano Ha ®@urypax 12A u 12B, oOpaboTka aHTHTEIOM
445-3 wuHAYUHMpPOBAJA YBEJUYEHUE MPOLIEHTHOIO COAEPKAHUS CD8" T-KIEeTOK U CHIKEHHE
npouenTHoro coxepskanus CD4™ Foxp3™ Treg KIeTOK 0303aBHCHMBIM 06pasoMm. B pesymbTare
6BUTH 3HAYUTENLHO YIydIIeHsl cooTHOmeHus Mexay CD8” T-kinerkamu u Treg knerkamu (®@urypa
12C). bonee muoxue pe3ynbTaThl ObUIM TONy4YeHBl Npu obpadorke 1A7.grl. DTOT pesymbrar
JEMOHCTPHUPYET TepaneBTU4ecKkoe npumeHeHue 445-3 B MHAYLMPOBAHMM IPOTHUBOOMYXOJIEBOIO
MMMyHHTETa TTyTeM ycutenns Gynkuuii CD8” T-k1eTok, HO OrpaHMuMBas omocpenosannyo Treg

MMMYHHYO TOJIEPAHTHOCTD.

IIpumep 14: Amntureno 445-3 x OX40 nposiBaseT M0303aBUCUMYK MPOTHBOOITYXOJIEBYIO

AKTUBHOCTDH Ha MOACIIU OIMYXOJIHU MBIIIEH
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[0186] DddexTuHOoCTh anTUTENA 445-3 kK OX40 OBUTa TPOAEMOHCTPUPOBAHA HA MOJENH OITyXOJIU
MbIlIeH. MBIIIUHBIE ONYyXOJeBble KJIETKH TOJCTON KMIIKU MC38 MOAKOXKHO HMILIAHTHPOBAIN
TpaHcreHHbIM MblmaM C57, Hecymmum OX40 uyenoseka (Biocytogen, Ilexwn, Kwuraii). ITocne
UMIUTAHTALUN  ONYyXOJIEBBIX KJIETOK OOBEMBbI OMYXONH M3MEpSUIM IBAXKAbI B HEOEN0 |
paccunTeBami B MM 1o dopmyie: V = 0,5 (a x b®), rae a u b npeacraBusior coGoii pasmMepsl 1o
JUTMHHON M KOPOTKOW OCSIM OITyXOJIM, COOTBETCTBeHHO. Korma omyxonu mo pasmepy OOCTUTraId
cpennuii 00beM npudIM3UTENBLHO 190 MM, MBIIIei PaHAOMM3UPOBAHO PACTIPEAEIIsIA Ha 7 Tpynn U
BBOJAMJIM MTyTE€M UHBEKLIUU BHYTPUOPIOMUHHO OO aHTUTENO 445-3, mubo antureno 1A7.grl oqun
pa3 B Helem0 B TedueHHe Tpex Heaenb. Ig(G yenoBeka BBOAWIM B KadeCTBE H3OTUIIMYECKOTO
koHTpoJsi. Yactmunyro perpeccuro (PR) ompenensimn kak obvem onyxomu wmenee 50% ot
HAYaJIbHOTO OOBEMa OINYyXOJH B NEPBbIH AEHb BBEACHUS 03Bl B TPEX IOCIEIOBATEIbHBIX

usMmepenusix. Topmoskenue pocta onyxoiu (TPO) paccuutsiBajv 1Mo clieAyromei popmyle:

(o6paboTannbii 06beM t) — (0GpaboTaHHbIl 06beM t0)
% TopMoxkenus pocta = 100 x| 1—

(06beM nnanebo t) — (06beM maaneto t0)

2

obpaboTanHbIi 00BEeM t pencTasisier codbol 00padoTaHHbIN 00OBEM OMYXOJH B MOMEHT BPEMEHH t,

oOpaboTanHbIl 00BEM ty mpencTapisieT codoit 00paboTaHHbI 00bEM OMyXOJIM B MOMEHT BpEMEHU

0,

o0BeM mianedo t mpeacrasisieT co0oi 0ObeM OmyXoJH mianedo B MOMEHT BPEMEHH t,

o0pem manebdo ty mpeacrapisieT codol 00beM OMmyxouu mianedo B MOMEHT BpeMeHH 0.

[0187] PesynbraTel mokaszamu, uro 445-3 oOmagano A0303aBUCHUMON MPOTHBOOIYXOJIEBOM
3¢ (PeKTUBHOCTBIO B BUIE BHYTPUOPIOIIMHHON MHbeKIMK ¢ Ao3amu 0,4 mr/kr, 2 mr/kr u 10 mr/kr.
Benenne 445-3 mpuBOIMIO K TOPMOXKEHHUIO pocTta omyxonu Ha 53% (0,4 mr/kr), 69% (2 Mr/kr) u
94% (10 Mr/xr) u mpuBOAMIIO K YacTHYHOU perpeccun Ha 0% (0,4 mr/kr), 17% (2 mr/kr) u 33% (10
MI/KI) OTHOCHTENIbHO HCXONHOro ypoBHs. Hampotus, mnpu npumeneHun antutena 1A7.grl
YaCTHUYHOW perpeccuu He HaOmomanock. JlaHHBIE In  VIVO TOKa3bIBAIOT, YTO JIUTAHI-
HeOJokupyromee aHTuTeno 445-3 nydine NOAXOAWT AJI MPOTHBOONYXOJEBOW TEpPANUH, YeM

aarureno 1A7.grl 6nokupyromee OX40-OX40L (Purypsr 13A u 13B, Tabnuma 9).

Tabmuua 9. DddextuBHocTh 445-3 M 1A7.grl Ha MBIIUHONW MOJENH OIMYXOJH TOJICTONW KHIIKH

MC38

Joza 1 pa3 B Cxopoctb Cpennuii o6beM
TPO na 21-i
Jleuenue HEZEII0 N YaCTUYHOU OMyXxoJyu Ha 21-i
; neHb (%)
(mr/kr) perpeccuu IeHb (MM)
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0,4 6 0% 953 53

445-3 2 6 17% 696 69
10 6 33% 280 94

0,4 6 0% 886 57

1A7.grl 2 6 0% 1163 41
10 6 0% 1030 49

ITpumep 15: AMuHOKuCIOTHBIE U3MeHeHHUs anTuTen k 0X40

[0188] Hecko1bkO aMUHOKHUCIIOT ObUTH BBIOPAHBI JJISI U3MEHEHUS C LENbI0 YIYYIIEHUs aHTUTEN K
OX40. AMHUHOKHCIIOTHBIE HM3MEHEHHsI ObUIM CHeNaHbl Uil yiaydmeHus apQuHHOCTH WM s
yBenmuueHus: ryMmaHmsanmu. HabOopsr mpaiimepoB anms  IIHP  Oputn  paspabortambl  aust
COOTBETCTBYIOIIUX AMHUHOKHCIOTHBIX M3MEHEHWI, CHHTE3UpOBaHbl U TPUMEHEHbl IS
momudukarmu aatuten k OX40. Hanpuwmep, nsmenenne K28T B Tsoxenoii nenn u S24R B nerkoit
uenu npuseno k ysenunueHuto ECsy B 1,7 pasa, onpenenenHomy ¢ nomoinsto FACS, no cpaBHeHHIO
¢ ucxomHbIM aHturesioM 445-2. Usmenenue Y27G B Tspxenoil nermu u S24R B jerkoil nemnu
npuseno k ysenuueHuro Kp B 1,7 pasa, onpeneneHHOMy ¢ nmoMompio Biacore, mo cpaBHEHHIO C

UCXOAHBIM aHTHTENIOM 445-2. DT m3meHeHust 0000mens! Ha Purypax 14A-14B.

ITpumep 16: Anturena x OX40 B xomOunaumu ¢ antutenamu K TIGIT B cuHreHHo# MbIIMHON

moaenu MMTV-PyMT

[0189] MMTV-PyMT npexcrasJsier cOOO0# MBIIIUHYK MOJENb METACTA3MPOBAHUS paka MOJIOYHOMN
skene3pl, rae MMTV-LTR npumensiercs g cBepxdKcmpeccun cpenHero T-aHTureHa
MOJIMOMAaBUPYCa B MOJIOUHOM >keje3e. Y MbIIIEH pa3BUBAIOTCS BBICOKOMETACTATUYECKHE OMYXOJIH,
Y 5Ta MOJIEJb OOBIYHO MPUMEHSIETCS AJISl U3YYSHUST IPOTPECCUPOBAHMSI PaKa MOJIOUHOM KeJIe3bL.

[0190] Camkam wmbiieri FVB/N umrutantupoBanu 1 < 10° BHYTPUMO3TOBBIX OIyXOJIEBBIX KJIETOK
MMTV-PyMT, nonydeHHBIX U3 CHOHTAHHOW PAa3BUBILENCS OMYXOJHM Y TPAHCTEHHBIX MBbILIEH
MMTV-PyMT. Ilocne uHOKynIsiuMH B Te4eHHMEe & JAHEH JKUBOTHBIX pPaHAOMHU3UPOBAHO
pacnipepensnu Ha 4 rpynnbl mo 15 SKMBOTHBIX B KaxkaoW rpymne. OpHy rpynmy Mblinen

oOpabarsiBanu HocureneM (PBS) B kauecTBe KOHTpOIIS.

[0191] OX86 mpexncrasnsier coboi kpbichHOe aHTUTeNo Kk OX40 MbIM, paHee PacKpPbITOE B
WO02016/057667, kOoTOpOE IOMOIHUTENLHO KOHCTPYUPOBAIM C KOHCTaHTHBIMU oOnactsamu I1gG2a
MBIIIN JJIs1 CHIJKEHUS €ro MMMYHOTE€HHOCTH, a TaKXke coxpaHeHHus ero Fc-omocpenoBaHHBIX
¢bynkuuii B uccnenosanusix Ha Mmbimax. Obmactu VH m VL B OX86 mpusenensr Hike. Kax

coobmanoce panee B Hay4yHou Jjuteparype, OX86 nmeer MexaHU3M NEWCTBUS, AHAJIOTHYHBINA
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aHTuteny 445-3, B TOM CMBICIIE, UTO OHO He OnokupyeTt B3aumoaeiicteue Mexny OX40 u muranaom
0X40 (al-Shamkhani Al et al., Euro J. Immunol (1996) 26(8),1695-9, Zhang, P. et al. Cell Reports
27, 3117-3123). B kauectBe moHotepanuu OX86 BoauiaM B no3e 0,4 MI/KT OIUH pa3 B HEAEIIO

(1p./Hen.) mytem BHYTPUOPIOLIMHHON (B/0) MHBEKLIHH.

OX86VH | SEQID NO: 43 | QVQLKESGPGLVQPSQTLSLTCTVSGFSLTGYNLHWVRQPP
GKGLEWMGR

MRYDGDTYYNSVLKSRLSISRDTSKNQVFLKMNSLQTDDT
AIYYCTRDGRG

DSFDYWGQGVMVTVSS

OX86VL | SEQID NO: 44 | DIVMTQGALPNPVPSGESASITCRSSQSLVYKDGQTYLNWFL
QRPGQSPQLLT

YWMSTRASGVSDRFSGSGSGTYFTLKISRVRAEDAGVYYCQ
QVREYPFTFGS

GTKLEIK

[0192] Mpimunoe crnemuduueckoe antureao Kk TIGIT (muTIGIT) nonydanu camMmoCTOATENBHO U
BBOIWJIM B JI03€ 5 MI/KT OAMH pa3 B HEHENIO MyTEeM BHYTPUOPIOLIMHHON HMHBEKIMU. AHTHTEIO
0X86 B komOunaumu ¢ muTIGIT BBoguIM B TOH K€ M03€ ST KAXKAOrO OTAEIBHOrO aHTHUTENA, KaK
OMKCAHO paHee st MoHOoTepanuu. OObEM OMyXOJIM U MacCy TeJla ONPENesisiyii Ba pa3a B HENEIIO B
ABYX U3MEPCHUAX C NMOMOIIBIO HITAHICHIHUPKYJIA W BbIpaXKajlud B MM3 C MOMOIIBKO (bOpMy.]IbII V=
0,5(a x b%), rme a u b nmpexcTaBIIOT COGOIl pasMepbl 1O ATHHHOH W KOPOTKON OCSIM OIYXOJIH,
COOTBETCTBEHHO. JlaHHBIE MMPEACTABIICHBI B BUIE CPEAHHUH 00bEM OMyXOJIM + CTaHIApTHAs OIIHOKa

cpennero (SEM). Topmoxkenue pocta onyxonu (TPO) paccuuTtsiBaiu no cienyrouiei Gopmyoie:

(06paboTannbif 06beM t) — (o6paboTannbiil 06neM t0)
% TopMoxkeHus pocta = 100 X |1 -

(06beM maanebo t) — (o6beM naanedo t0)

obpaboTanHbIi 00BEM t pencTaBisier codbol 00padoTaHHbIN 0OOBEM OMYXOJH B MOMEHT BPEMEHH t,

oOpaboTaHHbIl 00BEM ty mpencTapisieT codoii 00paboTaHHbI 00bEM OMyXOJIM B MOMEHT BPEMEHU

0

2

o0bem mianebdo t mpencrasisier co0oi 0ObeM OmyXoJH mianedo B MOMEHT BPEMEHH t,

o0bem manebo to mpeacrapisieT codol 00beM OMmyxouu mianedo B MOMEHT BpeMeHH 0.
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[0193] OtBer cunrennoit monenn MMTV-PyMT Ha neuenue anturenom OX86 B koMOMHAIMH C
neuenneM muTIGIT nokasan Ha @urype 15 u B Tabnuue 10. Ha 21-it nenp xaxnaeiii u3 OX86 u
muTIGIT, BBonuMBIX B BUIe MOHOTEPAIIUHU OIMH Pa3 B HEZIENIO BHYTPUOPIOIINHHO, TOPMO3UI POCT
onyxomu ¢ TPO, paBubiM 31% u 13%, coorBercTBeHHO. HampoTuBs, 3HAUUTENBHO yJydILIEHHAs
MIPOTUBOOITYXOJIeBasi aKTUBHOCTh HaOmonanack npu komOuHammu OX86 ¢ muTIGIT ¢ TPO,
paBHBIM 56%, mpudyeM HaOMOOANOCh yBenuueHue Ha 25% 1o cpaBHeHHIO ¢ BBeneHueM OX86 B
Ka4ecTBe OAMHOYHOro areHta (p menee 0,001, kOMOMHALMS TO CPABHEHHIO C HAMOJHUTENEM, P
menee 0,05, komOuHaIus o cpaBHEHUIO ¢ MoHOTepanueit OX86; u p menee 0,001, koMOMHALUS TTO
cpaBHeHnto ¢ MoHoTtepanueil muTIGIT). Dtu naHHBIE IEMOHCTPHPYIOT, uTO aHTUTENO K OX40 B
koMOuHatmu ¢ antutenoM K TIGIT sBusercs 5p(eKTHUBHBIM B CHHI€HHOW MBIIIMHOW MOJENH
MMTV-PyM. Takxe komOunaiusi anturena kK OX40 c¢ anturenom k TIGIT He okasbiBana

CYLIECTBCHHOI'O BIIMAHNA HA MACCy TEJIa JKUBOTHOI'O Ha MPOTAXKEHUN BCETO UCCIICJOBAHUS.
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DOOPMVIJIA N30BPETEHUA

I. Croco® newyeHuss paka, BKJIOYANOIIUN BBeneHHE CYOBEKTY 3(P(PEKTUBHOIO
KOJIMYECTBA HEKOHKYpeHTHOro anturena k OX40 nim ero aHTUreHCBsI3bIBAIOLIETO (pparMeHTa B
xomOuHaimu ¢ anturenoM K TIGIT (T-knerounstit uMmmyHopeuentop ¢ nomeHamu Ig u ITIM)
WM €r0 aHTHIeHCBSA3BIBAIOIINM (PparMeHToM.

2. Crocob mo m. 1, B kotopoMm antutesio kK OX40 crenupuyecku CBS3BIBAETCS C
0X40 uenoBeka U CONEPIKUT:

(1) BapuabenpHyr0 oOyacTh TsDKeNnoW uenu, kotopas comepxkur (a) HCDR
(ompenensroIy0 KOMILIEMEHTAPHOCTh 00J1acTh Tskenoi uernu) 1 ¢ SEQ ID NO: 3, (b) HCDR2
¢ SEQ ID NO: 24 u (c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyr0 00JACTh JIETKOW LEIH,
kotopasi congepxut: (d) LCDR (onpenensroinyro KOMITJIEMEHTapHOCTh 00J1acTh JIerkoi nemnu) 1 ¢
SEQ ID NO: 25, (e) LCDR2 ¢ SEQ ID NO: 19 u (f) LCDR3 ¢ SEQ ID NO: 8;

(11) BapmabenbHYIO 00NacTh TspKeIOW wmeru, koropas comepxut (a) HCDR1 ¢ SEQ ID
NO: 3, (b) HCDR2 ¢ SEQ ID NO: 18 u (¢) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyro 001acTh
nerkoi uernu, kotopasi cogepxkut: (d) LCDR1 ¢ SEQ ID NO: 6, (¢) LCDR2 ¢ SEQ ID NO: 19 u
(f) LCDR3 ¢ SEQ ID NO: 8;

(111) BapmabenpHy0 00nacTh Tskenol nenu, kotopas coxepxkut (a) HCDRI1 ¢ SEQ ID
NO: 3, (b) HCDR2 ¢ SEQ ID NO: 13 u (¢) HCDR3 ¢ SEQ ID NO: 5, u BapuabenpHyto 001acTb
nerkoii ueru, koropas cogepxut: (d) LCDR1 ¢ SEQ ID NO: 6, (e) LCDR2 ¢ SEQ ID NO: 7 u
(f) LCDR3 ¢ SEQ ID NO: 8; unu

(iv) BapuabenbHyr0 00nacTh TsDKENON Henu, koropas conepxkut (a) HCDR1 ¢ SEQ ID
NO: 3, (b) HCDR2 ¢ SEQ ID NO: 4 u (¢) HCDR3 ¢ SEQ ID NO: 5, u BapuabespHy0 001acTh
nerkoii nenu, koropasi comep:xkut: (d) LCDR1 ¢ SEQ ID NO: 6, (¢) LCDR2 ¢ SEQ ID NO: 7 u

(f) LCDR3 ¢ SEQ ID NO: 8, B xomOunaimmu c¢ anturensoM k TIGIT wmm ero

AHTUTEHCBS3BIBAKO UM (hPArMEHTOM.

3. Crocob mo m. 1, B koropom anTuteno k OX40 WM aHTUT€HCBS3BIBAIOIIUN
COZEPIKUT:

(1) BapmabenbHyr0 00acTh Tskenoit uenu (VH), koropas cogepskut SEQ ID NO: 26, u
BapuadenpHyro 00acth jerkoi renu (VL), kotopas cogepsxut SEQ ID NO: 28;

(11) BapuabenbHyr0 obnmacte Tsokenol uenu (VH), koropast conepskut SEQ ID NO: 20, u
BapuadenpHyIo 00nacth jerkoi nenu (VL), kotopas cogepsxkut SEQ ID NO: 22;

(111) BapuabenbHyr0 0o0nacth Tskenoi uenu (VH), koropas conepskur SEQ ID NO: 14, u

BapuadenpHyto odnacth jerkoi nenu (VL), kotopas cogep:xxut SEQ ID NO: 16; wiu

(1v) Bapuabenpuyro obnacth Tsokenol nenu (VH), xoropast conepxxutr SEQ ID NO: 9, u
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BapuadenpHyIo odnacts jerkoit nenu (VL), koropas conepskut SEQ ID NO: 11.

4. Crnioco6 mo n. 1, B kotropom antuteno k TIGIT uam ero aHTUreHCBS3BIBAIOIIUN
(parMeHT CONEP>KUT AHTHICHCBS3BIBAIOLIMI JOMEH AaHTUTeNa, KOTOPbIH crenuduyecku
cesizbiBaeT TIGIT venoBeka, v COmepKUT BapraOeIbHYIO 00JIaCTh TSDKEION LIeTH, COAEPIKaLIYIO:
HCDR1 ¢ SEQ ID NO: 32, HCDR2 ¢ SEQ ID NO: 33 u HCDR3 ¢ SEQ ID NO: 34; u
BapuabenbHyr0 00JacTh jierkoi uenw, cogepskamyo. LCDR1 ¢ SEQ ID NO: 35, LCDR2 ¢ SEQ
ID NO: 36 u LCDR3 ¢ SEQ ID NO: 37.

5. Cnoco6 mo 1. 1, B koropom antureno k TIGIT comep:kut aHTUreHCBSI3bIBAIOLIHIA
JIOMEeH aHTHUTena, Kotopbii cnenupudeckn ceszbiBaer TIGIT wenoBeka, W CoOmepsKUT
BapuadesnpHyr0  obmacte  Tspkenod  uenu  (VH),  comep:kamyro — aMUHOKHCJIOTHYIO
nocienosarenbHocte SEQ ID NO: 39, u BapuabenpHyro oOmacte jerkoit memu (VL),
conepKallyo aMHHOKHUCIIOTHYO nocnenoBarenbHocTs SEQ ID NO: 41.

0. Crocob mo m. 1, B koropom antuteno k OX40 wim aHTHTEeHCBSI3BIBAKOLIUI
¢dparmeHT mpexncraBiseT coOOl (parMeHT aHTHTENA, BBIOPAHHBIA W3 TPYIIIBL, COCTOALICH U3
¢parmenTos Fab, Fab'-SH, Fv, scFv u (Fab')2.

7. Crocob mo m. 1, B koropom antuteno Kk TIGIT wnu aHTUreHCBS3BIBAIOIIUN
¢dparmeHT mpexncraBisgeT coOol (parMeHT aHTHTENa, BBIOPAHHBIA W3 TPYIIIBL, COCTOALICH W3
¢parmenTos Fab, Fab'-SH, Fv, scFv u (Fab')2.

8. Crnioco6 no m. 1, B KOTOPOM pak MpencTaBisieT COOOM pak MOJIOYHOMN JKeJe3bl, paKk
TOJICTON KHIIKH, PAaK IOJIOBBI U IIEH, paK JKeNyAKa, paKk MOYKH, paK MMEeYeHU, MEeJIKOKIETOUHBIN
paK JIErKOro, HEMEJKOKJIETOUHBIH paK JIETKOTro, pak sUYHHKOB, PaK KOXH, ME30TEIHOMY,
aUMGpOMY, JIEHKO3, MUEJIOMY WUJIH CAPKOMY.

9. Criocob mo m. 8, B KOTOPOM pak MOJIOYHOM 3>KeJie3bl MPEACTaBiseT COoOOM
METACTaTUYECKUI PaK MOJIOUYHOMN KeJIe3bl.

10.  Cnocob mo mobomMy u3 . 1-9, B KOTOPOM JIeYeHHEe MPHUBOAUT K YCTOHUHUBOMY
NPOTUBOPAKOBOMY OTBETY y CyOBEKTA MOCIIE MPEKPALICHHUS JICUSHHUSI.

11. Cnoco0 mNOBBbIIIEHHS, YCUICHUS WM CTUMYJHPOBAHMS WMMYHHOTO OTBETAa HIIU
(yHKUMH,  KOTOpPBIA  BKJIIOYAaeT  BBEACHHE  CyOBEeKTy  3()(QEeKTHBHOrOo  KOJMUYECTBA
HEKOHKypeHTHoro anturena kK OX40 wuiam ero aHTUTeHCBS3BIBAIOIIEro (parMeHTa B
koMOuHatmu ¢ anTuTesoM K TIGIT wmu ero aHTUreHCBS3BIBAIOIIIM (PArMEHTOM.

12. Crniocob no m. 11, B xotopom antuteno k OX40 wim ero aHTUT€HCBS3bIBAIOIIUN
¢dparmenT cienuruecku csizbiBaeTcsi ¢ OX40 yenoBeka U COIEPIKUT:

(1) BapuabenpHyr0 oOnactb TsDKeNnol wemu, kortopas coxepxur (a) HCDR
(ompenensiroIyo KOMILUIEMEHTapHOCTh 00J1acTh Tskenoi uernu) 1 ¢ SEQ ID NO: 3, (b) HCDR2
¢ SEQ ID NO: 24 u (c) HCDR3 ¢ SEQ ID NO: 5, u BapuabenbHyt0 00JIACTb JIETKOU LeMHy,
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kotopasi cogepxut: (d) LCDR (onpenensroinyro KOMITJIEMEHTapHOCTb 00JIaCTh JIErKoi 1emnu) 1 ¢
SEQ ID NO: 25, (¢) LCDR2 ¢ SEQ ID NO: 19 u (f) LCDR3 ¢ SEQ ID NO: 8;

(1) BapuabenbHYIO 00NacTh TspKeION weru, koropas comepxkut (a) HCDR1 ¢ SEQ ID
NO: 3, (b) HCDR2 ¢ SEQ ID NO: 18 u (¢) HCDR3 ¢ SEQ ID NO: 5, u BapuabenpHyto 001acTb
aerkoit uernu, koropas cogepxut: (d) LCDR1 ¢ SEQ ID NO: 6, (¢) LCDR2 ¢ SEQ ID NO: 19 u
(f) LCDR3 ¢ SEQ ID NO: 8;

(1i1) BapuabenbHyrO 00JacTh TsKeNOM 1ernu, kotopas comepxkut (a) HCDR1 ¢ SEQ ID
NO: 3, (b) HCDR2 ¢ SEQ ID NO: 13 u (¢) HCDR3 ¢ SEQ ID NO: 5, u BapuabenpHyto 001acTh
nerkoii nenu, koropasi comep:xkut: (d) LCDR1 ¢ SEQ ID NO: 6, (¢) LCDR2 ¢ SEQ ID NO: 7 u
(f) LCDR3 ¢ SEQ ID NO: 8; mu

(1iv) BapuabenpHYIO 00MacTh TsmKENOH Lienmu, koropast comepxkut (a) HCDR1 ¢ SEQ ID
NO: 3, (b) HCDR2 ¢ SEQ ID NO: 4 u (¢) HCDR3 ¢ SEQ ID NO: 5, u BapuabenpHy0 001acThb
nerkoii neru, koropasi cogepxkut: (d) LCDR1 ¢ SEQ ID NO: 6, (e) LCDR2 ¢ SEQ ID NO: 7 u

(f) LCDR3 ¢ SEQ ID NO: 8, B xomOunaummmu c¢ anturensoM k TIGIT wmm ero

AHTUT'€HCBS3BIBAKO MM ()PArMEHTOM.

13. Crocob mo n. 11, B kotopom antuteno k OX40 wiM aHTUTE€HCBS3BIBAIOIIUN
COZIEPIKUT:

(1) Bapuabenbuyto oOnacth Tskenoit uenu (VH), koropas cogepxxut SEQ ID NO: 26, u
BapuadenpHyIo odnacts jerkoi renu (VL), koropas conepxxkut SEQ ID NO: 28;

(11) Bapuabenbuyro obmacte Tspkenol uenu (VH), koropast conepskut SEQ ID NO: 20, u
BapuabenbHyro obnactsb jerkoii uenu (VL), koropas conepskut SEQ ID NO: 22;

(ii1) BapmabenpHyt0 obsacth TspKenoi nenu (VH), koropast copepxur SEQ ID NO: 14, u
BapuadesbHyt0 00acThb Jerkoii uenu (VL), kotopas cogeps;xut SEQ ID NO: 16; wnu

(iv) BapuabenpHyro obnacth Tsokesol nenu (VH), koropast conepxxut SEQ ID NO: 9, u
BapuadespHyr0 00acthb jerkoii nenu (VL), kotopas conepskut SEQ ID NO: 11.

14. Crniocob no 1. 11, B kotopoMm antureno k TIGIT unmu ero aHTUreHCBS3BIBAKO UM
(bparMeHT COmEPKUT AHTUIEHCBSI3BIBAIOIIMI JOMEH AaHTHUTENA, KOTOPbIH crenuduyecku
cesizbiBaeT TIGIT denoBeka, v COOEPKUT BapraOebHYIO 00J1aCTh TSKEION LIEMH, COAePKAIIYIO:
HCDR1 ¢ SEQ ID NO: 32, HCDR2 ¢ SEQ ID NO: 33 u HCDR3 ¢ SEQ ID NO: 34, u
BapuadepHyI0 0bsacTh serkoit uenw, copepxamyro: LCDR1 ¢ SEQ ID NO: 35, LCDR2 ¢ SEQ
ID NO: 36 u LCDR3 ¢ SEQ ID NO: 37.

15. Crniocob mo 1. 11, B xotopom antureno k TIGIT unm ero aHTUreHCBS3BIBAIO NN
(parMeHT CONEPKUT AHTHIEHCBSI3BIBAIOLINI JOMEH AaHTHUTENa, KOTOPhIA creruduyuecku
ceszbiBaeT TIGIT denmomeka, m comepkuT BapuadenbHyIO oOmactb Tspkenmon wenu (VH),

COIEpIKAIIyI0 aMHUHOKHUCIIOTHYIO mocienoBatenbHocTs SEQ ID NO: 39, u BapuabenbHyro
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obmacte nerkoii uenu (VL), comeprkarnyro aMUHOKUCIIOTHYIO nochenosatebHOoCcTh SEQ ID NO:
41.

16. Cnocob no . 11, B xoropom antureno k OX40 mwin ero aHTUTeHCBSI3bIBAIOIIUN
¢dparmMeHT mpexacrasisgeT coOOW (parMeHT aHTHUTENa, BBIOPAHHBIM W3 TPYIIIBL, COCTOALIEH U3
¢parmentos Fab, Fab'-SH, Fv, scFv u (Fab')2.

17.  Cnoco6 mo . 11, B xoropom antuteno k TIGIT unm ero aHTUreHCBSI3BIBAIOLIHIHA
(dbparMeHT mpencTaBiseT coOOH (parMeHT aHTHUTENA, BHIOPAHHBIN M3 TPYMIbI, COCTOSINEH U3
¢dparmenToB Fab, Fab'-SH, Fv, scFv u (Fab')2.

18.  Cnocob mo m. 11, B KOTOpOM CTHMYJIMPOBAHHE UMMYHHOT'O OTBETa CBSI3aHO C T-
kierkamu i NK-kieTkamu (eCTeCTBEHHbIE KUIUIEPHBIE KIIETKH).

19. Cnoco6 mo mn. 18, B KOTOPOM CTHUMYJUPOBAHHE HMMYHHOIO OTBETa
XapaKTePU3yeTCs] OBBIIIEHHON YyBCTBUTENIbHOCTBIO K AHTUT'€HHOW CTUMYJISILIUU.

20. Crniocob mo m. 18, B xotopom T-knetku win NK-kjeTkn 06agar0T MOBBIIEHHON
CeKpeLuel LIUTOKNHA, Mpoudepanneil Wi UUTOJTUTHIECKOH aKTHBHOCTBIO.

21.  Cnocob mo mobomy u3 mm. 18-20, B koropoM T-kjIeTKH MPencTaBisOT COOOM
CD4" u CD8" T-knerky.

22, Cnocod mo mobomy u3 mm. 11-21, B KOTOPOM BBeAE€HHE NPUBOAUT K

yCTOWYMBOMY HMMYHHOMY OTBETY Y CyOBEKTa MOCHe MpeKpaIleHus JICUSHHUsI.
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