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I'YMAHU3UPOBAHHBIE MOHOKJIOHAJIBHBIE AHTUTEJIA, MOHOKJIOHAJIbHBIE
AHTHUTEJIA MbIIIINU NJIX XUMEPHBIE MOHOKJ/JIOHAJIBHBIE AHTUTEJIA
IMPOTHUB CD47

OBJIACTb TEXHUKH

IIpennoxensl TyMaHU3UPOBAHHBIE MOHOKJIOHAJIbHBIE AHTUTENIA, MOHOKJIOHAJIbHBIE AHTUTENIA
MBI WJIA XUMEpHbIE MOHOKJIOHANbHbIe aHTHTeNna mpotuB CD47. AHTuTena CBS3BIBAIOTCS C
[JIMKO3MJINPOBAHHBIM M AETJINKO3UINpoBaHHbIM CD47 uenoBeka ¢ ONTUMU3HPOBAHHBIM 3HAUEHUEM
Koff, napymaror B3aumoneiicteue CD47 yenoseka ¢ SIRPo, 1 HaXOnsIT mpUMEHEHUE B Pa3IMUHBIX
TepaneBTHYECKUX, MPO(UIAKTHUECKUX MM TUArHOCTHUYeCKuX cnocobax. Hacrosinee n3obperenune
BKJIIOYAET BBIJIEJICHHbIE AHTUTENIA U UX NMPOU3BOJHBIC H (pparMeHTrl, (hapMaleBTUYECKHE COCTABBI,
coieprKalue OJHO UJIM HEeCKOJIbKO I'YMaHU3UPOBAHHBIX UJIM XHMEPHBIX MOHOKJIOHAJbHBIX aHTUTEN
npotuB CD47, n nuHMK KJIETOK, KOTOpPbIE MPOAYLHPYIOT 3TH MOHOKJIOHAJIbHBIE aHTUTeNa. Taxoke

MIPEOJIOKECHBI IMOCICA0OBATCIIBHOCTH aMUHOKHUCIIOT U HYKJICOTUIOB aHTUTEIL.

YPOBEHb TEXHUKH

Maxkpodaru ycTpaHsIOT MATOreHbl U MOBPEXXIAEHHbIE WM CTapble KJIETKU U3 COCYIHCTOrO
pycina mo mexanusmy (arouutoza. CD47 kIeTOYHOM MOBEPXHOCTH B3aMMOJIEHCTBYET CO CBOHM
peuentopoM Ha Makpogarax, SIRPa, uto npuBoauT K HHrHOUPOBaHHMIO (HArOMUTO3a HOPMAJIBHBIX,
3nopoBbix kietok. CD47 npencrasisieT coO0Oi MOBCEMECTHO 3KCIPECCHPYEMBIiT TpaHCMEMOpPaHHbIi
[JIUKOTPOTENH C ONHUM [g-MOTOOHBIM IOMEHOM U MATHIO TPAHCMEMOPAHHBIMHU 00JIACTSIME, KOTOPBIH
GyHKUHOHHPYET Kak KjieTouHbli jurana it SIRPo 1 cBsi3piBaHKE ¢ KOTOPBIM OMOCPEAYETCS Uepes
NH2-konresoit V-momoOubiii momern SIRPo. SIRPo mpenmylnecTBEHHO 3KCHPECCHPYETCS Ha
MHEIONIHBIX KJIETKaX, BKJIFOYast Makpodaru, rpaHyJIOLUThl, MUETOUAHbIE NeHapuTHbIe KieTku (JIK),
TYYHbI€ KJIETKH U UX MPELIeCTBEHHUKHU, B TOM YhCiie reMonodtiudeckue cteosioBbie kierku (I'CK).

SIRPo. uHrubupyer (aromuTo3 KJIETOK XO3sMHA MakpodaraMu, MOCKOJBbKY CBSI3bIBAHHE
SIRPo. Ha makpodarax ¢ CD47, skcnpeccHpyeMbIMH Ha KJIETKE-MUIIEHH XO3SHHA, BBI3BIBAET
o0Opa3oBaHHe HMHTUOMTOPHOrO curHama, omnocpenoBaHHoro SHP-1, koTopelii  OTpHLIATENBHO
perymupyetr ¢aromuto3. SIRPo nelcTByer, HETEKTHUPYsS  CHTCHAJBI «CBOHMX» W OTPHIATENHLHO
peryanpysi BpOsKIAEHHYIO HMMYHHYIO 3P (heKTOPHYIO (PYHKIUIO TPOTHB JAHHBIX KJIETOK.

B cornacuu ¢ posisto CD47 B uHrnbnpoBanuu GparonnTo3a HOPMaabHBIX KJIETOK CYLIECTBYIOT
yKa3aHHs Ha TO, YTO 3TOT NpH psine Tunos . Cepxakcnpeccust CD47 Ha TMHUH KJIETOK paka, TAKOTO

KakK, Halpumep, MHGJ’IOHI{HLIﬁ HeﬁKOS, YBCIIMYHUBACT IMATOICHHOCTE pPakKka U IIO3BOJIET €MY
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YKJIOHATBCS OT (haromuTo3a. Takum obpazom, noesimaromas peryisius CD47 npencrasnsier coboit
BaYKHBII MeXaHH3M, KOTOpbIi obecneunBaet 3amuty HopMaibHbIX ['CK B TeueHne onocpenoBaHHOIM
BOCMAJICHHeM MOOMJIM3aMi M KOTOPBIM HCIONB3YIOT PAKOBBIE KIETKH C LENbl0 H30ekaTh
YHHUTOXKEHHS MaKpodaraMmu.

B Hacrosiem u300peTeHHH mNpemioskeHbl aHTtuTena npotuB CD47, neMOHCTpUPYIOIIHE
pa3IMYHbIE JKeJlaTeJIbHbIe XapaKTePUCTUKHU JUTS JIeYeHUs: 3a00JIeBaHus, TAKOTO KaK pakK, y CyOBeKTa,
HaIllpuMep, 4eNOBeKa.

KPATKOE OIIMCAHHUE

CornacHO ODHOMY acCIeKTy HACTOsIee H300peTeHHEe OTHOCUTCS K aHTUTENy, KOTOpOe
CBSI3bIBAETCS C TIUVIMKO3WIMPOBAHHBIM U HErJIMKO3uIupoBaHHbIM (D47, mnpuyeMm CBs3bIBaHHE
antutena ¢ CD47 ne 3aBucut ot raukosunuposanust CD47. CornacHo 01HOMY BapHaHTy peaau3aluu
AHTHUTEJIO CBS3BIBAETCS C MVIMKO3UJIMPOBAHHON U IETJMKO3MIMPOoBaHHOM (hopmamu CD47 yenoseka.
CoryacHO ApyromMy BapuaHTy peanusanuu rimkosuinposanHas Gopma CD47 uvenoBeka COmEPKHUT
OMH WJIM HECKOJIBKO N-TJTMKO3UJIMPOBAHHBIX OCTATKOB B moyiokeHussx N23, N34, NS5O, N73, N111
w/mnu N206 B mocnenosarenbHocTH aMuHOKUCIOT CD47 uenoseka. [ermuko3mnmuposanHas Gpopma
CD47 yenoBeka MOXET cOmepsKaTh riuko3mmuposanubiii CD47 venoBeka, KOTOPbIi ObLT 00paboTan
nentua-N-rnukosunaszoi (ITHI a30it) wis ynanenust N-riMKO3HIAPOBAHUS.

CornacHo omHOMY BapuaHTy peanm3anuu cootHomenne ECS0 cBsi3bIBaHMS aHTHTENA C
HETJIMKO3MJIMPOBAHHOM MO CPABHEHUIO C TITUKO3MHpoBanHO# Gopmamu CD47 mensbiue 4:1, 3:1 uiu
2:1, mpeanoYTUTEIBHO, HAXOAUTCS B quamna3one oT 4:1 mo 1:4, Oonee mpenmoyTuTensHo, oT 3:1 0
1:3, naubonee npeanoututenbHo, oT 2:1 1o 1:2; wnu cootHornenne ECOS CBsi3bIBaHUS aHTUTENA C
HETJIMKO3MJIMPOBAHHOW MO CPaBHEHHUIO C rIHKO3WwinpoBanHoi popmamu CD47 menbine 25:1, 20:1
win 10:1, npeanouTuTenbHO, HaXoauTes B nuanasone ot 10:1 mo 1:10, Gonee mpeanoyYTHTENBHO, OT
9:1 no 1:9, naubonee npeanoururtensuo, ot 10:1 go 1:10.

CornacHo ApyroMy BapUaHTy peali3allid AHTHTEJO CBS3bIBAETCS C KAKIBIM U3
TNIMKO3WJIMPOBAHHOTO U Heruko3uauporanHoro CD47 ¢ paBHOBECHOW KOHCTAHTOH CBs3biBaHUs 80
oM wiu MeHee, mpennouTuteabHo, 70 M uau MeHee, OoJiee mpennouTuTeabHo, 60 MM win MeHee.

CornacHO IpyroMy BapHaHTy peaju3alid MaKCHMaJibHas CBS3bIBAIOLIAS CIIOCOOHOCTH
(Bmax;) antuTena c¢ HernmkoswmmpoBaHHBIM CD47 cocraBiser mo Menbmed Mmepe 60% ot
MaKCHMAaJIbHOW CBsi3bIBaroLIel criocobHocTr (Bmaxi) antuTena ¢ rimko3mmpoBanHeiM CD47.

B npennoutuTensHOM BapuaHTE aHTUTENO xapakTtepu3yercs 3HaueHneMm Koff csisbiBanus ¢
[JIMKO3UIMPOBAHHBIM H/HJTH HerJuko3mmpoBanHeiM CD47, coctasstomum npubnmusutensHo 1,0 x

10* ¢! (1/c) umu Gonee. Bonee mpenmoYTUTENLHO, AHTUTENO XapakTepusyerca 3HaueHueMm Koff
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CBA3BIBAHMSA C TNIMKO3MJIMPOBAHHBIM W/UjK HerjmkosuauposanabiM CD47 ot 1,0 x 10 ¢! 10 1,0 x
107 ¢!, Hanbosee mpeamoyTHTeNbHO, aHTHTENIO XapakTepusyeTcs 3HadeHneM Koff cesaspiBanus ¢
IJIMKO3UIMPOBAHHBIM HM/WJIH HErTMKo3uuposanaeiM CD47 ot 2,5 x 104 ¢! 10 5,0 x 10 ¢L.

CornacHo IpyroMy aclekTy B HACTOSIIEM H300pEeTEHUH MPEIJIOKEHO aHTHTENIO0, KOTOPOe
csizpiBaetcs ¢ CD47, mpuuem ykazaHHOE aHTUTENO Xapaktepusyercs 3HaueHueM Koff cBs3piBanus
cCD47011,0x 10* ¢! 10 1,0 x 107 ¢

IIpennoskeHbl KOMIO3UIUH U CIIOCOOBI, CBSI3aHHBIE C T'YMaHU3UPOBAHHBIMH WJIA XHUMEPHBIMHU
MOHOKJIOHAJIbHBIMUA aHTUTeNaMu npotuB CD47. AHTHUTENa COTJIAaCHO HACTOAIIEMY H300pETEHHIO
cBsizbiBaroTCsi ¢ CD47 1 XxapakTepu3yrOTCsl YHUKAJIBHBIM (DYHKIIMOHATIBHBIM IpodrieM. B vactHocTH,
yKa3aHHbIe aHTHTENa OOJAJal0T MO MEHbIIEeH Mepe ONHOW M3 CIEAYIOIIHX XapaKTePUCTHK:
HapywatoT B3aumozenicteiue CD47 uenoBeka ¢ SIRPo, unruOmupyror mepemauy curHania CD47-
SIRPo, ycumuBaroT (aronuro3 HeKOTOpbix (CD47-3KCnpeccupyromuX KIETOK, HE BBI3BIBAIOT
3HAUMTEIBLHOrO YPOBHS AarrjlOTHHALMU KJIETOK U HaxOAAT NpPUMEHEHHE B  pPa3IMYHBIX
TepameBTHYeCKuX crocobax. [IpeanouTuTeNbHBIMU SBJISIFOTCS aHTHTENA, KOTOPbIE CBSI3BIBAIOTCS C
CD47 uenoBeka u koTtopble npenctaBieHbl B ¢opmate [gG4. IlpennodruTensHBIME SIBISIFOTCS
aHTHTeNna B Oucnenudrueckom Gopmarte, KOTopbie cBsidbiBatoTcst ¢ CD47 uenoBeka U MOTYT OBbITh
taxke nmpencrasiensl B popmare [gGl. [IpeanoyTuTesHBIMU SIBJISIOTCS HEAK THBHPYIOLIIE aHTHTENA
¢ Boicokumu 3HaueHusMu Koff (koTopbie CBUIETENBCTBYIOT O OBICTPOI KMHETHKE TUCCOLHALINN) H
cnaObiMu TIPOUIISIME amoNTO3a ¥ aKTHBHOCTHIO B OTHOLIEHHWH AarTJIIOTHHALIMUA KPACHBIX KJIETOK
KpoBH JOO OTCYTCTBHEM amonTo3a M TaKOW AKTUBHOCTH (YUTO CBHAETENLCTBYET O HH3KOM
TokcHuHOCTH). Kpome TOro, mpenmnouTHTENbHBIMU SIBJISIFOTCS AHTHTENA, KOTOPBIE CBSA3BIBAIOTCS C
CD47 yenoBeka ¢ pa3nyYHBIMU MATTEPHAMH TJIHKO3MIMPOBAHUS U/HIIU C JETJTUKO3UITHPOBAHHBIMH
dbopmamu CD47 wuyenoBeka. BapuanTbl peanu3aldd HACTOSIINET0 H300pETEHUS BKIIOYAIOT
BbIJIEJICHHbIE AHTHUTEIA M UX POU3BOIHBIE U (PparMeHThl, (papMalieBTHUECKHE COCTABBI, COAEPIKAIINE
OJTHO WJTH HECKOJIbKO I'YMaHU3UPOBAHHBIX MJTH XUMEPHBIX MOHOKJIOHAJILHBIX aHTUTEN npotus CD47,
U JIMTHUHU KJIETOK, KOTOpBIE MPOAYLUPYIOT 3TH MOHOKJIOHAJIbHBIE aHTUTENA. TakiKe MpeIoKeHbI
MOCJIeIOBATEIPHOCTH AMUHOKHUCIIOT U HYKJIEOTHIOB AaHTUTEIL.

AHTHTENA, TPENCTABJSIOIINE WHTEPEC, BKIIOYAIOT NPEmJIOKEHHbIE T'yMaHH3HUPOBAaHHEIE,
MOIU(MUIUPOBAHHBIE WM XUMEpPHbIE AHTUTENA W HX BapUaHTHl. MOHOKJIOHAJIbHBIE AHTHTENA
COIJIACHO HACTOSIIIEMY H300PETEHUIO HAXOIIT KOHKPETHOE MPUMEHEHHE B KAUeCTBE PEAKTHBOB ISl
JTUATHOCTHKA W MMMYHOTepanuu 3aboneBanus, cBssanHoro ¢ CD47, y moneii, B 0COOEHHOCTH, B
Tepalmuu pakKa, TaKOro Kak TIeMaToJOrHYecKue W coimaHble onyxosu. [Ipemmyrinectso

MOHOKJIOHAJIbHBIX AHTHTEN COTJIACHO HACTOSIIEMY H300peTeHHi0 OOYCIOBIEHO MPOLIECCOM
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rymaHu3anuu. Takum 00pa3oM, NMPUMEHEHHE MOHOKJIOHAJIBHBIX AHTHUTEN COTJIACHO HACTOSILEMY
U300pPETeHNIO [UIs UMMYHOTEPANuu 77 Vivo CYIIEeCTBEHHO CHIDKAeT MpoOJeMy 3HAYMTETbHBIX
MMMYHHBIX OTBETOB XO35MHA HAa AHTUTEJIA.

B mHacTosiieM OOKyMEHTe MNpEAyCMOTpeHbl pa3nuuHble (opmbl aHTHTENn. Hampuwmep,
antureno mnpotu CD47 wmoker mnpeactaBisite coOOH MOJHOpAa3MEpHOE XUMEPHOE HIIH
T'YMaHU3HUPOBAHHOE AHTHTEJO, HATIPUMED, COeprKallee KOHCTAHTHYIO 00J1acTh UMMYHOTJIOOYJIHHA
yenoBeka Joboro uzotuna, Hanpumep, [gGl, 1gG2, IgG3, IgG4, IgA u T. 4., unu parMeHT aHTUTENA,
Hampumep, oxHouenodeyHoe antureno, F(ab')2-¢parment, F(ab)-pparment u T.n. ®parmeHTsI,
conepykaiue yyactku CDR, Taxke mpencTaBlislOT MHTEpEC, HAPUMED, Ui LeJied BU3yasIn3allu,
xotsi popmar IgG4, Ge3ycroBHO, siBIsieTCsl mpennouTuTeasHon Gopmoi. s Oucnenunduueckoro
noaxona Takke Moxker ObiTh momxomsamum ¢opmar IgGl. Kpome Toro, antuteno Moker ObITh
MEUEHO JEeTeKTHPYEMOH MEeTKOW, MMMOOWIN30BAHO Ha TBepaoi (ase W/WMIM KOHBIOTHPOBATH C
reTEePOJIOTHYHBIM ~ COEIMHEHHEM. AHTHTENO TakkKe MOXKET ObITh MPEACTABJIEHO B BHIE
OucrnenupuIecKoro WM MyJIbTUCIENU(HUYHOrO aHTUTENA, BCTYMAIOMIEr0 B PEAKIHIO CO BTOPBIM
AQHTUT€HOM, BKJIIOYasi, B YACTHOCTH, AHTHreHbl paka. [IpemmoururtensHoe Oucneunduveckoe
AHTHUTEJIO TMPEACTABISET COOOW AHTHTENO, KOTOPOE CHOCOOHO (DYHKIMOHAJIBHO pEArupoBaTh C
anturenoM Her2. bucnenudunueckne aHTHTENa NPEANOYTHTENBHOTO IPUMEHEHUS SIBIISIEOTCS
aHTUTEJIAMH CO CpeHMM cBsi3biBanueM ¢ CD47 uenoBeka, Takue Kak, HampuMep, kauauaatel 20 u 22
U WX BapUaHTHI (HAMPHUMED, UX TYMAHU3HPOBAHHBIE BEPCHH ).

IIpenycMoOTpeHbl TMArHOCTUYECKHE U TEPANIEBTUUECKHE BAPHAHTHI IPUMEHEHUS] aHTUTENA, B
OCODOEHHOCTH, B OTHOLIEHMH OOHAPY)KEHHS W  YCTPAHEHUS HEKENATEJIbHbIX  KJIETOK,
skcnpeccupyomux CD47. B omqHOM AMAarHOCTHYECKOM MPHMEHEHHH B HACTOSINEM H300pPETEHHH
npeiokeH cnocob onpenenenus npucytcTust CD47-3kCcnpeccHpyOUUX PaKOBbIX KJIETOK, PUYEM
yKa3aHHBIN CIOCO0 BKJIFOYAET BO3AEHCTBHE HA 0Opasell OT MalueHTa C MOA03PEHHEM Ha COAEepIKaHIE
CD47-skcnpeccHpyromuX paKoOBbIX KJIETOK aHTuTeoM npotue CD47 u ompeneneHue CBI3bIBAHUS
aHTHTENa C oOpasuoM. JIis JaHHOTO MPUMEHEHHS B HACTOSIIEM H300PETEeHHH MpeIoKeH Habop,
cozlepsKaIuil aHTUTENIO U HHCTPYKIIUHU IO MPUMEHEHUIO aHTUTENA.

AHTHTENA COTJIACHO HACTOSIIEMY H300PETEHHUIO SIBISIOTCS OCOOEHHO 3(()EKTUBHBIMHU B
JiedeHnu 3a00JeBaHsl, HAPUMeEp, T yBehndeHus ¢arountosa CD47-3kcnpecCupyromix KIeToK.
JleueHne MOXKET OBITh CHCTEMHBIM HWJIM JIOKAJIM3UPOBAHHBIM, HAMpPHUMeEpP, AOCTaBKa MOCPEICTBOM
BHYTPUONYXOJIEBOW HHBEKLIUH U T. .

BapuaHTbl peann3aluu HACTOSLIETO W300pPETeHUs BKJIFOYAIOT BbIAEIEHHBIE aHTUTENA M HX

MPOU3BOIHBIE M (hparMEHThI, KOTOPbIE COMEPKAT MO MeHbInel Mepe 3 mocnenosarensHocT CDR,
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NpeACTaBJICHHbIE B  HACTOSIIEM JOKYMEHTe, OOBIYHO B KOMOMHAIMH C KAapKACHBIMH
NOCJIEIOBATENIFHOCTAMU U3 BapuabenvHOW obnacti yenoBeka. COrJacHO HEKOTOPHIM BapHUaHTaM
peaymzanuu AaHTHTENO COAEPKHUT MO MEHbIIeH Mepe OIHY Jerkylo Ienb, CoaepKamyo 3
nocnenoatenbHOcTH CDR slerkoii enu, npemioskeHHbIe B HACTOSIIEM TOKYMEHTE, PACIIOIOKEHHbBIE
B KapKacHOM yd4acTke BapuabenbHONH 00JacTH, KOTOpBIH MOXKET MNpPEencTaBisaTe cobol, 0e3
Or'paHHYEHUs, KAPKACHBIH yYaCTOK BapuadesbHOW OOJacTH YelOBEKa WMJIM MBIIIHW, U MO MEHBIIeH
Mepe OOHY TsKeNyl ILienb, comepxkamyr 3 mocnenoBatenpHocTH CDR - Tskenmoit  1enw,
npeyIoKeHHbIe B HACTOSIIEM OOKYMEHTE, PACHOJIOKEHHBbIE B KAPKACHOM YYacTKe BapHaOenbHOM
obnactu, KOTOpBIH MOXKET NPEACTABNIATH COOOW, 0Oe3 OrpaHMYeHus, KapKacCHBIH Yy4YacTOK
BapradeNsHO# 001acTH YeoBeKa MITH MBILIH.

CornacHo  ApyruM  BapHaHTaM  peaJu3allid  aHTUTENO  COAEP)KUT  BapHaHT
nocienoBaTesbHOCTH aMHUHOKHCIOT CDR mpemmoskeHHBIX aHTUTEN, MpUYEM YKAa3aHHBIH BapUaHT
COIEPIKUT OJHY HJIM HECKOJIbKO BCTABOK aMHHOKHCIIOT B mpenesiax wiu BOmu3u ot ocratka CDR
w/unn neneunii B octatke CDR wm BOmm3u ocratka CDR, w/nnu 3amen ocratka CDR (mpuuem
3aMEHBI SIBJISIIOTCS IPEANOYTUTENBHBIM TUIIOM H3MEHEHHsS aMUHOKUCIIOTHI JJISl MOJIYYeHHs TaKHUX
BapuaHToB). Takue BapuaHTbl OyAyT OOBIYHO XapakTepu3oBaThCs a(POUHHOCTHIO CBA3BIBAHUS B
otnomenun CD47 yenoBeka, cOCTaBIAIONIEH MO MeHbIIel Mepe npubmusutensHo 10® M, Takoit kak,
Hanpumep, addurHocTs cBsa3biBaHusi ¢ CD47 uyemoeka or 2 HM nmo 15 M, Hapymaroias
Biaumonericteue CD47 uenoeka ¢ SIRPo, u OyayT CBA3BIBATHCS C TEM K€ SMUTOMOM, YTO U
AHTHUTEJIO, COeprKaILee MOCIe0BATEIbHOCTE AMHUHOKHCIIOT U3 UM CJIa TIPEICTABJIEHHBIX B HACTOSIIEM
IOKyMeHTe. B HacTosieM IOKyMeHTe MpPeayCMOTPEHbI pasnuyHbie Gopmbl aHTHTen. Hampumep,
AQHTHUTEJIO0 MOJKET TMPEIACTABJIATE COOOW MOJIHOPAa3MEPHOE AHTHUTENO, HANpUMep, COAepiKallee
KOHCTaHTHYIO 00J1aCTh UMMYHOTJIOOYJIHHA YesioBeka Jirodoro uzotumna, Hanpumep, [gGl, [gG2, IgG3,
IgG4, IgA, 6onee mpenmourutensHo, I1gG4, HEOOsM3aTENLHO C MyTalded WM MYyTAI[USMH, A
¢dparment antutena, Hanpumep, F(ab')2-pparment, F(ab)-pparment u 1.1 Kpome Toro, anturesno
MOJKHO TIOMETUTh OOHApY)KUBAEMOW METKOH, HMMMOOWIM3HPOBaTh HA TBepHOW ¢dasze u/uau
KOHBIOTHPOBATH C T€TEPOJIOTHYHBIM COSIUHEHUEM.

BapunanTsl peanu3anyu HaCTOSIIEro H300peTeHus BKIIOUAOT aHTHTena npotus CD47 (1) ¢
CYIIIECTBEHHBIM HapyinenueMm B3aumojelicteus CD47 dvenoseka ¢ SIRPo BHe 3aBHCUMOCTH OT
uzotuna antutena (u s¢pdexropuoit pynkuuu), (i1) obecneunBaromme 3¢hGeKTUBHbINA (HarouuTos3
CD47-3kCpecCUpyOIMX — OMyXOJIEBBIX  KIETOK MakpodaraMd dYelOBEKa MOHOIMTAPHOIO
npoucxoxknenus, (iii) ¢ ontumuznposanubiM 3HaueHnem Koff, coctansomum ot 1,0 x 10 ¢! no

1,0 x 103 ¢! (uro obecneunpaer Huskuii 3pdext mornomenns u GonpInyro a0cTynHocTs CD47-
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HeCYIINX PAKOBBIX KJIETOK OoJiee BBICOKOH MIIOTHOCTH AJISl aHTHTEN), H/UiH (1V) IeMOHCTPHPYIOIIHE
UHrUOMpPOBAaHHE POCTA  ONYXOJM HAa  KCEHOTPAHCIUIAHTATHBIX  MOJEISX HA  MBIIIAX,
cBepxakcnpeccupyomux muinens CD47. TlpeanmodtuTensHBIN BapHaHT pean3alid HACTOSIIETO
n300peTeHnss TMpeacTaBisieT coboi rpymny aHtuTen npotuB CD47, koTopble MOMOTHHUTENBHO
JEeMOHCTPUPYIOT Ca0yI0 aKTUBHOCTh B OTHOLIEHHH ArTJFOTHHALUU KPACHBIX KJIETOK KPOBH, UTO
JOMOJHUTENIbHO CBUAETENILCTBYET O HU3KOH TOKCHYHOCTH (kaHmumatel NeNe 19, 33, 20), u/unu He
BBI3BIBAIOT (MJIN JIMIIb HE3HAYUTENBHO BHI3BIBAIOT) anonTo3 kierok FOpkar (xkanmumater NeNe 7, 19,
20, 22, 33). Kpome Toro, 601ee npeanouTHTENbHbIA BAPUAHT PeaTn3aluy HACTOSIIEr0 H300peTeHH s
npencrasisier coboi rpymnmy aHtuTen npotuB CD47, xoTopble MOMOTHUTENBHO CBS3BIBAIOTCS C
[JINKO3WJINPOBAHHBIM M HErVIMKO3WIMpoBaHHEIM (D47 BHe KI€TKM WM CBSI3BIBAIOTCS C €ro
UMMYHOJIOTUYECKH AKTHBHBIM U TJIMKO3WIMPOBAHHBIM U HETJIHMKO3MJIMPOBAHHBIM (DParMEeHTOM.
Kpome Toro, Oosiee NpPEAMOYTHTENBbHBIA BapHAHT peATM3ALUN HACTOSALIEr0 H300peTeHHs
npencrapysier coboit rpymmy antuTen npotuB CD47, KOTOphIe CBS3BIBAIOTCS C MOHOMEPOM H
mamepom CD47. Kpome Toro, 0osiee MpeamoOdYTUTENbHBI BapHaHT pPeau3alli HACTOSIIErO
u3o0pereHnss mpexacrariser coboi rpymny aHtutesn npotuB CD47, koTOpble CBSI3BIBAIOTCS C
KOHKpeTHBIM snuTonoM Ha CD47, 1.e., B 4aCTHOCTH, C IPEPBIBUCTHIM IUTOIOM, KOTOPBINA COEPIKUT
K59, R63, Y66, T67, H108, T109, T117 u T120 CD47 yenoBeka, mpoHyMepoBaHHbie coriacHo SEQ
ID NO: 151 (manpumep, kanaugat 20 U ero ryMaHU3HpPOBaHHAsS W MOAUDUIUPOBAHHAS BEPCHH).
Hpyroii mpuMep BapuHaHTa peasM3alliil HACTOSIIErO HM300pETEHHs MPEACTaBJsieT COOOW Tpymimy
antutel mpotus CD47, KOTOpbIe CBA3BIBAIOTCS ¢ KOHKPETHBIM dnuTornoM Ha CD47, T.e., B YaCTHOCTH,
C MPEPBIBUCTBIM SITUTOIOM, KOTOphI comepxxkut K59, K61, S107, H108, T117, T120 u R121 CD47
yenoBeka, mnpoHymepoBanHbie coracHo SEQ ID NO: 151 (manpumep, kanmugatr 22 4 ero
rYMaHH3UPOBaHHAS 1 MOAUDUIIHPOBAHHAS BEPCHH ).

BapunaHTsl peanu3anyy HACTOSIIEro H300peTeHus BKIIOUArOT aHTuTena npotus CD47 (1) ¢
CyllleCTBEHHbIM HapyineHueM B3zaumoneiicteus CD47 denoseka ¢ SIRPo BHe 3aBHCHMOCTH OT
uszotuna anturena (u addexropronn ¢yunkuun), (i) obecneunBaromue 3PpPeKTHBHBINA (HarouTo3
CD47-3kcnpeccupyromux — OMyXOJIEBBIX  KJIETOK MakpodaramMu UeJOBEKa MOHOLHUTAPHOTO
npoucxoxaenus, (iii) ¢ onTumMusupoannbM 3HauenneM Koff or 1,0 x 10* ¢! 10 1,0 x 107 ¢! (uto
obecnieurBaeT HU3KHUI d3PdekT moryomennss u 6oapyr0 A0cTynHOCTE CD47-Hecymmx pakoBbIX
KJIETOK OoJiee BBICOKOH IUIOTHOCTH il aHTHTEN), (1V) HEMOHCTPHPYIOIINE HHIHOUPOBaHHE POCTA
OIyXOJI Ha KCEHOTPAHCIJIAHTATHBIX MOJENSIX HA MBIIIAX, CBEPXIKCIpecCHpyomux mumens CD47,
w/nin (v) u kom6bunanmu CDR, npencraBnenssie B Tabnmmnax 2 U 3 HUKe, IPUYEM BILIOTH 10 5, Oomee

MPEANOUTHTENBHO, BIUIOTH 710 4, 3, 2 unu 1 aMUHOKKUCIOTHI B OTHOM Wit Heckobkux CDR 3ameHneHbl
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APYTHMMH aMHUHOKHCIIOTAMH, TAKHMH KAk, HalpuMep, KOHCEPBATUBHBIE 3aMEHbI, IPUYEM, OIHAKO,
obmuit mpodru aHTHTENa, HAPUMeED, 3JIEMEHTHI C (1) 1o (1v) BbILIe, SBJIIETCS HEU3MEHEHHBIM HIIN
AQHAJIOTMYHBIM, T.€. HAXOAUTCS B IIpeAeiax quarna3oHa CTaHaapTHOM Ouonorundeckoi aucrnepcun 10%.

B mHacrosimem u3o0peTeHMH TaK)kKe HPEIUIOKEHBI: BBIJENICHHAs HYKIJIEHHOBAsl KHCIIOTA,
KOAUPYIOLIasi aHTUTEJIA U UX BAPHAHTBHI, BEKTOP, COAEP’KALIMM TaKyl HYKJIEHHOBYIO KHCIOTY,
HeoOs13aTenbHO (DYHKIMOHAIBHO CBSI3AHHYIO C KOHTPOJIBHBIMH ITOCIIEIOBATEILHOCTSIMH, KOTODBIE
PACIO3HAIOTCS KJIETKOH-XO3IMHOM, TPAaHC(OPMUPOBAHHOM MJAHHBIM BEKTOPOM, KJIETKA-XO35HUH,
copepskallasi JaHHBIA BEKTOp, CHOCOO IONyYeHMs AaHTUTeNA, BKIOYAIOIIMI KyJIbTUBHUPOBAHHE
KJIETKH-XO35MHA TakuM o00pa3oM, droObl OKCIPECCHpPOBAjach HYKJIEUHOBAs KHCIIOTAa, U
HeoOs3aTeNbHO BOCCTAHOBJICHHE AHTHUTENA U3 KYyJNbTYpbl KIIETKH-XO3fHHA (HAampuMep, W3
KyJbTypPaJIbHOW Cpedbl KJIETKH-XO3siMHa). B  HacrosmmeMm wu300peTeHHMH Takke MHpPeAokeHa
KOMITIO3ULMS, COAepJKamas OJHO WM HeCcKosbko aHtuten nporuB (D47 wuenmoeka w
(dapMaieBTHUECKH TNpHEeMJIeMblil HOCHTeNb WM pa3dbaBurens. JlaHHAs KOMMO3WLHMS IS
TePANeBTUYECKOr0 NMPUMEHEHHs SBJISEeTCS CTePUIbHOW M MOKET SIBJISATHCS JMO(DUIN3UPOBAHHOM,
Hanpumep, NpeUIoKEeHHOH B Bue ()aCOBKHM COCTaBa Ha OAHY A03Y C pa30aBUTENEeM U yCTPOHCTBOM

AJi1 AOCTaBKH, HAIPUMED, HHIaAJIATOPOM, HINPUIEM U T.O.

KPATKOE OITMCAHUE YEPTEXXEU
[IpunaraeMbie YepTeKW HE MPEANONArajoch nenath B maciitabe. DUrypbl sSBISIOTCS
UCKJTFOYHUTEBHO UUTFOCTPATUBHBIME U HE SIBJISIFOTCSI HEOOXOMMBIMH JUTS PeaTM3alii HACTOSIIIErO

PaCKpBITHUA. I[J'ISI SCHOCTHU HaA YCPTEIKE MOI'yT OBITH OTMEUEHE] He BCe 3j1eMeHThl. Ha yeprexkax:

®@urypa 1. Uarubuposanue cesizpiBanus hSIRPa ¢ hCD47, skcnpeccupyeMbiM Ha KITeTKax
CHO, anturenamu npotus CD47.

®@urypa 2. [Ipodpumm ceaseiBanus antuten npotus CD47 ¢ hCD47, skcnpeccHpyeMbIM Ha
Kyetkax Pamxu.

®urypa 3. Uarubuposanue ceszpianus hSIRPa ¢ hCD47, skcnpeccupyemMbiM Ha KITeTKax
Pamxu, anturenamu npotus CD47.

®urypa 4. Ycunenue arouuro3a kietku Pamku mMakpodaramu yeoBeka ¢ MOMOIIBIO
antuten npotus CD47.

®@urypa S. Arrmotunanus ounineHHbIX KKK (KpacHBIX KJIETOK KPOBH ) YENTOBEKA aHTHTEIAMH

npotus CD47.



®@urypa 6. Ilpodunu accomumanuu u mucconuanuu antuten npotus CD47 ¢ hCD47,
n3mepennsie MetonoM [P (moBepXHOCTHOTO MIIA3MOHHOT'O PE30HAHCA).

®@urypa 7. IlocnenoBaTessHOCTH AMHHOKUCIIOT S r'yMaHu3upoBaHHbIX BapuanToB VH (VHI
— VHS), BeIpoBHeHHBIe C mocienoBatenbHOCTEIO VH wmbimm kangupata 20 (VHO). CDR
NOYEPKHYTHI (C UCIOJIb30BaHHEM 00BeIMHEHHOT0 onpeaenenus corjacao Kabory u IMGT).

®urypa 8. IlocnenoBaTeabHOCTH AMHHOKUCIIOT 5 TyMaHH3upOBaHHBIX BapuanToB VL (VL1
—VLS5), BeipoBHEHHBIE C ocenoBareabHOCThI0 VL Mbimu kanmuaata 20 (VLO). CDR noguepkHyThI
(c ucnonp3zoBanueM oOBenMHEHHOTO onpexaenenus coriaacHo Kabory u IMGT).

®@urypa 9. Odpdext antuten npotus CD47 B oTHOmEHHH A) pocTta KIeToK JuMpombl Pamku
yenoseka Ha Mbimax NOG u B) BepkuBaemoctu mbimielr NOG mocie TpaHCIUIAHTallMM KJIETOK
omyxoyu Pamxu (*p<0,05; **p<0,005; xpurepnit Kokca-ManTtens).

®urypa 10. Ddpdexr xanmunata 20 nporus CD47 B MOHOTepanuu Wid B KOMOHHALIUH C

® ® B OoTHOLIEHHHU pocTa omyxojei suunukoB A2780/Luc yenoseka

I'epuenturomM”™ umu SpOUTYKCOM
Ha Mbimax NOG. Knetku A2780/Luc TpaHCIIaHTHPOBAIX HHTpanepuToHeanbHo (1.1 ) mbimam NOG
(n=4/rpynmy), ¥ JeueHre aHTUTEIOM HaurHaJIH Yepe3 | JeHb Mocie TPAHCIIAHTALMU U IIPOJOJIKAIN
B TeUEHHe BIUIOTh 10 S5 Henenb (3 uHbekuun/Henenmo, u.m.) B no3e 10 mr/kr. (A) BentpansHas u
Iop3asibHas JIIOMHHECLEHIIUS, HaOMomaBIascs y kaxaoi meiim B neHb 28. (B) KonnuectBennoe
orpenesieHre MHTEHCHBHOCTH OMOIIOMUHECHEHIINK (I0p3aJIbHON + BEHTPABbHON), OTJIOKEHHOE Ha
Fpa(bI/IKe B 3aBHCUMOCTH OT BPEMCHH IIOCJIC TpPaHCIUIAHTAOUHU OIIYyXOJIH. rpyrIHI:I JICUCHU S
CpaBHUBAJM C TPYNION HAMOJIHUTENS B J€Hb 28 C NPUMEHEHHWEM HECHapeHHOro t-KpuTepus
nporpammuoro obecrneuenusi GraphPad Prism (**p<0,005; ***p<0,001).

®urypa 11. Ddpdexr xkanaumata 20 nporus CD47 B MOHOTepanuu HJId B KOMOHHALUU C

® ®

I'epuentunom® mim IpOouUTyKcoM ™ B OTHOLIEHUH POCTA OMYXOJIEBBIX KJIETOK Jierkux AS549 uenoBeka
Ha Mbimax NOG. Knetku AS549 tpancmianTtipoBaid moakokHo Meimam NOG (n=4/rpynmy),
JieueHWe AHTUTEJIOM HAYMHAJM, KOrJa OMNYyXOJjb CTAHOBWJIACh majbnupyemoil (meHs 10), wu
NPOIOJDKAJIM B TeueHne BILUIOTh A0 10 Hemenb (3 unbexnun/Henemo, u.1.) B no3e 10 mr/kr. (A) Poct
KJIETOK OIyXOJIM, HM3MEPEeHHBIH MEeTOIOM OIpeneNneHus cpemHero obbema omyxomu +/- CO
(CTaHmAPTHOE OTKJIOHEHHUE, CM) IS KaXKIOH TPYMIbI, OTJIOKEHHbIN HA rpaduke B 3aBHCHMOCTH OT
BPEMEHH ITOCIIe TPAH CIUIAHTALIMH OITyXOJH. | Pyl IedueHns: CPAaBHUBAJIM C I'PYNIIONH HAIIOJHUTENS C
npumeHennem cniocoda T/C na ocHoBe yacToThl (rate-based T/C method), onrcaHHOr0 B myOauKauu
Hather et al. (Hather G., Liu R, Bandi S., Mettetal J., et al. “Growth Rate Analysis and Efficient
Experimental Design for Tumor Xenograft Studies.” Cancer Informatics 13(S4):65-72 (2014)),

(*p<0,05; **p<0,005). (B) Kpuesie BbDKHBAEMOCTH MbIlei. [ pymnmel jeueHHs CPaBHUBAIU C
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IPYIIOH HAMOJHUTENS C TPUMEHEeHHeM JiorapupmMudeckoro panroporo kputepus (Kokca-ManTters)
nporpammuoro obecneuennsi GraphPad Prism (*p<0,05; **p<0,01).

®urypa 12. Css3blBaHHe T'yMaHH3WPOBAHHBIX BapuaHToB kanaumarta 20 mpotus CD47 Ha
KJeTkax Pamku MeTooM IpOTOYHOM uTOMEeTpHr. I'yMaHU3upOBaHHbIE BapUaHThl ¢ MyTauueit VL-
CDR2-F56Y (CDR2 ¢ SEQ ID No: 152 (Ks6ot) u 153 (IMGT), T.e. kanmuaaros 20.26 (h20-H2-
L5Y), 20.27 (h20-H3-L2Y), 20.28 (h20-H3-L3Y), 20.29 (h20-H4-L4Y), 20.30 (h20-H4-L5Y))
CpaBHHUBAJIH C COOTBETCTBYIOLIMMHU BapuaHTtamu O6e3 mytaunu F56Y — kannunaramu 20.10 (h20-H2-
L5), 20.12 (h20-H3-L2), 20.13 (h20-H3-L3), 20.19 (h20-H4-L4), 20.20 (h20-H4-L5)) u ¢ XxumepHbIM
kanaunatoM 20 (Bce anturena B popmare IgG4 uenoseka).

®urypa 13. Hurubuposanme csizbiBanuss hSIRPo ¢ hCD47 nHa xnerkax Pamxwu
I'YMaHU3UPOBAHHBIMH BapuaHTamu kanmunata 20 mportus CD47. 'ymaHu3UpOBaHHBIE BApUAHTHI C
myrauueit VL-CDR2-F56Y (CDR2 ¢ SEQ ID No: 152 (Ka6ot) u 153 (IMGT), T.e. xkanaugaros 20.26
(h20-H2-L5Y), 20.27 (h20-H3-L2Y), 20.28 (h20-H3-L3Y), 20.29 (h20-H4-1L4Y), 20.30 (h20-H4-
L5Y)) cpaBHuBasn ¢ cOOTBETCTBYIOIIMME Bapuantamu 0Oe3 myramuu FS56Y — xanmumatamu 20.10
(h20-H2-L5), 20.12 (h20-H3-L2), 20.13 (h20-H3-L3), 20.19 (h20-H4-L4), 20.20 (h20-H4-L5)).

®urypa 14. CpaBHenune rymanu3upoBanHbix BapuanToB VL-CDR2-F56Y kanmumara 20 (T.e.
kauguaatos 20.26 (h20-H2-L5Y), 20.27 (h20-H3-L2Y), 20.28 (h20-H3-L3Y), 20.29 (h20-H4-L4Y),
20.30 (h20-H4-L5Y)) ¢ antutenamu AB06.12 u HuSF9 B ananmuse cszpiBanust CD47 u B aHanusze
B3aumonericteusi CD47/SIRPa Ha knetkax Pamku.

®urypa 15. KaprupoBanue snuTona B3aumMoaeicteus Mexay kaaaumatom 20 u hCD47.

®urypa 16. Kaptupopanue snuTona B3auMoaeicTeus Mexay kauauaatom 22 u hCD47.

®urypa 17. Anamu3 pactsopumoro hCD47 wmeromom skckimrosuonHoit BIXKX
NPOAEMOHCTPUPOBAI T€TEPOreHHOCTD Mpenaparta Oenka ¢ mpucyTCTBHeM MOHOMepa u aumepa CD47.

®urypa 18. Anamus ounineHHsix (ppakuuii moHomepa u aumepa hCD47 meromom JICH-
ITAAT (snextpodopesa B MOJHAKPHIAMUIHOM rejie ¢ aoaeunsicynbdarom Hatpus) npu ~30 k/la u
>50 x/la, COOTBETCTBEHHO.

®@urypa 19. Pacnosnasanne moHomepa u qumepa hCD47 kannunatamu 20 u 22 mocpeacTBOM
cesizpiBanust ELISA.

®@urypa 20. Beicroboxxaenue antuten npotue CD47 mocne ceszpiBanus ¢ kKK, Craauana
kKK uenoeeka okpammmpanmu 1 mxr/mn xkanaumato 14, 19, 20, 22 wmemmnu npotus CD47 wunu
antutenoM Meiu 2A1 win B6H12 npu remneparype +4°C. Ilocne npomeieku KKK uHkyOupoBasu

B TeueHue 6 yacoB (T+6u) unu B Teuenne 24 yacos (T+244) npu temnepatype +37°C B cpene, He



colleprKalell aHTUTeNa, U OCTaTOUHbIe YPOBHM aHTUTEN Mbiu npotus CD47, ocrasimmxcs na kKK,
OOHapyKUBaAJM C IPUMEHEHHEM KOHBIOTHPOBaHHOTO ¢ DD (pukosputprHom) antutena npotus [gG
MBI W TPOTOUYHOM LUTOMETpUU. Pe3ynbTaThl BhIpaKajdun B BUAE % CHIDKEHUS CpexHel
uHTeHcuBHoCTH (nyopecuenunn (CUD), uamepennoro B T+6u mmm T+244u Ha kKK, okpammeHHBIX
antutenom npotuB CD47, no cpasaennro ¢ CHU®, nonyuenHoi B cinydae okpamusanus KKK tem ke
aHTHTeIOM 10 6 U 24 yacos unkydauuu (T0).

®urypa 21. Briceoboknenne anturten npotus CD47 mocine cBsi3pIBaHUs C KJIeTKaMu Pamku
U YMEeHbIIeHHe (paronuTo3a OMmyXoJIeBbIX KJIeTOK Pa/pku mociie uX OKpalluBaHus aHTHTEJIAMH IPOTUB
CD47. (A) Crauana knetku gumdomslr Pamxu okpammpanu 1 Mxr/miu kauguaatos 14, 19, 20, 22
Mbimy npotuB CD47 wnu antutenom meimm 2A1 wim BOH12. Ilocne npomsiBku kinetku Pamku
uHKyOupoBanu B TeueHue 24 yaco (T+24u) npu temneparype +37°C B cpene, HE comeprkaliei
aHTuTeNa, 3ateM npombiBas U (ukcupoBamu 4% I[IDA (mapadapmansaerunom). Ilocae atoro
ocTaTouHbIe YPOBHH aHTUTEN MBIy mpotus CD47, ocraBimxcs Ha kiieTkax Pampku, oOHapyKuBaIn
C IPUMEHEHNEeM KOHBIOTHPOBaHHOTO ¢ M anTuTena npotus [gG MBIIK ¥ TPOTOYHON LUTOMETPHH.
Pesynbpratel BeIpaxkann B Buae % CHIDKeHHs cpenHeil mHTeHcuBHOCTH (yopecuenuuu (CUD),
U3MEpPEHHOr0 B MOMEHT BpeMeHu T+244 Ha KjeTkaxX, OKpalleHHbIX aHTHTeNnoM npotuB CD47, mo
cpaBuennio ¢ CU®, nosydeHHoi B ciydae okpainnBanus pukcupoBanHbix B [IDA knerok Pamku
teM jke aHtuTesoM a0 24 uacoB wmHkybamum (T0). (B) Cuauana meuennsie CFSE (5(6)-
kapOokcudiyopeciern N-THAPOKCHCYKUUHUMHUIUI CIOKHBIA 3¢up) KIeTKd JUMGOMbI Pamku
okpamuBagd 0,1 umm 1 mMxr/mu kaamunatos 14, 19, 20, 22 mennu nporue CD47 unu aHTHTENOM
mei 2A1 wim BOH12. Tlocne mpombiBku kietku Pamku WHKYyOWpoBaiu B TeueHHe 24 4acoB
(T+244) npu Temmepatype +37°C B cpeme, He coaepkalleil aHTHUTENA, 3aTEM MPOMBIBAIN U
HCCIIeIOBAJIH B aHamM3e (arouTo3a METOIOM MPOTOYHON HUTOMETPHUHU C TTOMOIIBIO MeueHHbIX Far-
Red maxpocdaros yenosexka (hMDM). PesynbtaThl Beipaskaiu B Buae % CHIDKEHHS (harommuTosa,
n3MepenHoro B T+24u s knerok Pamku, okpamenasix antureniom npotuB CD47, mo cpaBHEHUIO C
(arouTo30M KJIETOK Paki, OKpaIlIeHHBIX TEM K€ aHTHTENIOM 10 neproaa uakyOaruu 24 yaca (TO).

®urypa 22. Pacno3naBanue riuko3uimposaHHoro (A) m N-permmkosunmposanHoro (B)
CD47 yenoBeka xuMepHbiMu kKanaunatamu 20 u 22, rymaHu3upoBanHbeiM antuteiom h20-H2LSY u
rymaHu3upoBaHHbIME anTATeNIaMu HuSF9 u AB06.12, namepennoe metonom ELISA Ha nmnanmerax,
CEeHCUOMTN3UPOBAHHBIX TIMKO3MINPOBAaHHBIM i N-aermuko3mnposanHeiM hCD47. Bee antutena
uccnenosaiu B popmare hu-IgG4.

®urypa 23. OpdexktuBHOCTs rymMaHu3upoBaHHoro antutena h20-H2LSY B moHOTepamuu

®

wm B KomOuwHanmu ¢ [epuentuHom HAa KCceHOTpaHCIutaHtatHoW Momemn HMKPII
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(HemeskokerouHoro paka yerkux) A549 ma mbrimax NOG. Knetku AS549 TpaHCIaHTHPOBAIH
nonkokHo Meimam NOG (n=8 Ha rpymnmy), Jie4eHne aHTUTEIOM HAaYMHAJIH, KOTAa pa3Mep OMyXOJIH
cocTapnsan npubmsutensao 100 mv® (nens 14), u npopomkanu B TedeHHe BILIOTH a0 10 Hemens.
AxtnTena weHbenmpoBaymu u.I. (3 wHBeKHMHW/Henemo), npudeM h20-H2LS5SY wunBenmposanu B
dopmare hu-IgG4 (h20-H2L5Y-G4) B gose 10 mr/kr/nosy, a I'epuentua® (hu-IgG1) uabenuposamm
B no3e 2,5 wmr/kr/mo3y. KoHTpomupoBanmu BbDKMBAEMOCTb MBIIIEH, TMPENCTABIEHBI KpPUBBIE
BBDKMBAEMOCTU. [ pynmbl JIeYEeHHs CPABHUBAIM C TPYNINOW HAMOJHUTENST C NPUMEHEHUEM
norapupmuyeckoro panrosoro kpurepus (Kokca-Mantenst) mporpammuoro obecneuenus: GraphPad
Prism (*p<0,05, ***p<0,005). BeokuBaeMOCTh MBIIIEH, MOTYYaBIINX JiedeHne komOuHamuei h20-
H2L5Y-G4 u I'epuentuna®, Obina B 3HAUNTENBHON CTENEHH YBEIHUEHA MO CPABHEHHIO C IPYIIOH,
nosyuasineii neuenne Monorepanueii I'eprienturom® (p<0,01).

®urypa 24. DdpdexTuBHOCTS rymMaHu3upoBanHoro anturena h20-H2LSY B monoTepanuu

® Ha JKeNyI0UYHON KCEeHOTpaHcmnanTaTHol Monemu NCI-N87 na

wiu B koMOuHamuu ¢ ['epuentiuaom
meimax NOG. Knerku NCI-N87 (10 x 10°) tpancnnantuposanu noakoxno meimam NOG (n=8 Ha
IPYIILy), JeUeHHe aHTUTEJIOM HAUYMHAIIM, KOTJa pa3Mep OMyXOJH COCTaBisl npubnusurensHo 100
MM’ (neHb 7), U MPONOJUKANM B TEYEHHE BIJIOTh 0 5 Heledb. AHTHTENA MHBENMpOBaau H.0. (3
uHbekinn/ Heneno), npuuem h20-H2LSY unbenuposamu B ¢popmate hu-IgG4-S228P-1L.235E (h20-
H2L5Y-G4PE) B noze 10 mr/kr/nosy, a l'epuentun® (hu-IgG1) uabenuposanu B go3e 2,5 Mr/Kr/no3y.
PocT KJI€TOK OMyXO0Jid KOHTPOJMPOBAIH MOCPEACTBOM H3MepeHuss o0beMa onmyxosu. Jlst Kakaoi
IPyNIbI MPEACTABIAIN cpennuii o0bem omyxonu (cm’) +/- CO anst pa3sauUHBIX TEPHOIOB BPEMEHH
00 rudenud WM yMEpPIUBJIEHHS MEPBOW MBIIIM B COOTBETCTBYIOLIUX TPyMIax. [ pyImsl JieueHwHs
CpaBHHUBAJIM C IPYIION HAMOJHUTENS C mpuMeHeHneM criocoba T/C Ha OCHOBE YaCTOTHI, OMMCAHHOTO
B nyOnukanuu Hather et al. (Hather G, Liu R, Bandi S., Mettetal J., et al. “Growth Rate Analysis
and Efficient Experimental Design for Tumor Xenograft Studies.” Cancer Informatics 13(S4):65-72
(2014)), (*p<0,05; ***p<0,0005). Poct omyxoneBbix kjaerok NCI-N87 Obu1 Tak:ke B 3HAUHUTEIBHOM
CTENEHW CHW)KEH B TPYIINE JKUBOTHBIX, MOJyYaBIIuX JiedeHne komoOuHamueir h20-H2L5Y-G4PE ¢

®

repL[eHTI/IHOM , 1O CpaBHCHHK C JKHBOTHBIMH, MIOJIYUYABIIUMH JICUCHUC FepuenTnH0M®

B

monoTepanuu (p<0,05).

ITOAPOBHOE OITMCAHUE U30bPETEHU A
Hacrosimee m3oOpereHHe OTHOCHTCS K MOHOKJIOHAJIBHBIM AQHTHTENAM, CIenu(bHYHBIM B

otHomennn CD47. Taxke pacKpbIThl HYKJICOTHIHBIE W aMHUHOKHCIIOTHBIE MOCIIEIOBATEILHOCTH
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TAKUX AHTHTE]. AHTUTENIA HAXOIAT MPUMEHEHHE B TEPANEBTHUYECKUX U THATHOCTUYECKHX CIOCco0ax,
cBszaHHbIX ¢ CD47.

«JleueHne» oO3HaYAET KAK TEpPANEBTHUECKOE JICUeHHe, TaK W NPOPUIAKTHUECKHE HITH
npeBeHTHBHBIE Mephl Jluma, HyXmaromuecs B JICUEHHH, BKJIIOUAIOT JIML, YK€ CTPaJAoIIUX OT
PacCTpOMCTBA, a TAKXKe JIML, Y KOTOPBIX PACCTPOHCTBO HEOOXOAUMO MPEIOTBPATHTD.

«MnekonuTaromeey B KOHTEKCTE JIEYeHHs O3HavaeT Jr000e JKUBOTHOE, KOTOpPOE
KjIaccupuuupyroT KaK MJIEKOIUTAOIIIEe, BKJIIOYAsI Jozei, OIOMAIITHEHHBIX u
CeJIbCKOXO3IMCTBEHHBIX KMBOTHBIX M JKMBOTHBIX, COJEPKAIINXCS B 300MapKe, UCIOJb3YEMBIX B
BUJIAX CIIOPTA WM AOMAIIHUX JKHBOTHBIX, TAKUX KaK COOAKH, JIOIIA[IW, KOLIKH, KOPOBBEI U T.1. B
NPEeaNOYTHTEIPHOM BapHAHTE MIIEKOUTAIOLIEE IPEACTABISIET COOOH UeoBeKa.

TepMuH «aHTHTENO» UCIONB3YETCsS B HAMOOJEe IHPOKOM CMBICIE U KOHKPETHO BKIIFOYAET
MOHOKJIOHQJIbHBIE ~ aHTUTeNa (BKJIOYAash IOJHOpPAa3MEpHble  MOHOKJIOHAJBbHBIE  AHTUTENA),
NOJIMKJIOHAIbHBIE AHTHTENA, MyJbTUcHenuuyHble aHTHTENa (Hampumep, Oucnenuduueckie
aHTuTeNa) W (parMeHThl AHTHTENA IPH YCJIOBHH, YTO OHH JEMOHCTPUDPYIOT JKEIaeMyIo
Ouosornueckyro akTHBHOCTb. «AHTHTENa» (AT) u «<ummynornoOymuus» (Ig) npencrasnisor codoi
[JIMKOIIPOTENHBI, KOTOPBIe 00Iafat0T OAMHAKOBBIME CTPYKTYPHBIMH Xapaktepuctukamu. HecmoTpst
Ha TO, YTO AHTUTENA AEMOHCTPUPYIOT CIEHU(UUHOCTh CBS3BIBAHUS C KOHKPETHBIM AHTHI'CHOM,
HMMYHOTJIOOYJIMHBI BKJTFOYAIOT KaK aHTUTENA, TaK M IPYrUe aHTHUTENO-MOAOOHBIE MOJIEKYJIBI, Y
KOTOPBIX OTCYTCTBYET aHTHTeHHasi creru(puuHOoCTb. [loMumenTiapl MOCAEIHEro THIA, HAIIPUMED,
OPOAYLHPYIOTCS Ha HU3KUX YPOBHSX JUM(PATHUECKOH CHCTEMOW M Ha TOBBILIEHHBIX YPOBHSIX —
MHUEJIOMaMH.

B HacTosIieM n300peTEHNN TEPMUH «IMUTOIM» O3HAYAET JIFOOYIO AHTUT€HHYO IETEPMUHAHTY
HA AHTUTEHE, C KOTOPOW CBSI3BIBAETCS MAPATON AHTHUTENA. DJIMUTOMHBIE NETEPMHHAHTHI OOBIYHO
COCTOSIT W3 XWUMHYECKH AaKTHBHBIX IMOBEPXHOCTHBIX TPYINIHPOBOK MOJEKYJ, TaKHX Kak
AMUHOKHCJIOTHI HJTH OOKOBBIE IEMH CaxapoB, U OOBIUHO OOJNAMAIOT CEHU(UIHBIME TPEXMEPHBIMH
CTPYKTYPHBIMH XapaKTEPUCTHKAMHU, & TAK)Ke CHEH(PUUHBIMHA XapaKTEPUCTUKAMH 3apsiia.

«HaTuBHBIE aHTUTENAa W  HMMYHOLJIOOYJIHHBI»  OOBIYHO  HPENCTABJSAIOT  COOOI
reTepPOTETPAMEPHBIE TIHKONPOTEUHBI MOJIEKYJISIPHONH Maccoi mpubOmusutensao 150000 JlamsToH,
COCTOSIIIME M3 ABYX MASHTHUHBIX Jierkux (L) memed m nmByx mueHTHYHBIX Tspkenslx (H) memeii.
Kaxknast nerkast 1iens NpucOEIMHEHA K TSKEJIONW IEMH OAHONW KOBAJIEHTHON MUCYJIb(MHUIAHON CBSI3BIO,
TOTAa KaK KOJIMYECTBO AUCYJIb(UIHBIX CBS3eH MEXAY TSDKEJBIMHU LEMSIMU Y PA3IMUHBIX H30THIIOB
UMMYHOTJIOOYJIHHOB BapbupyeT. Kasknas u3 TSKeNoi U JIErkou Lenel TakyKe COAEPKUT PABHOMEPHO

pacnpeacjiCHHbIC BHYTPHULICIIOYCYHEBIC I[I/ICYJ'II:(I)I/II[HLIG MOCTHKH. Ka>1<):(aﬂ TsKeJIasd Herb COOACPKUT Ha
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omHOM KoHIle BapuabenmpHbli noMeH (VH), 32 KOTOPBIM pPAacCIONIOKEHO HEKOTOPOE KOJHUECTBO
KOHCTAHTHBIX JOMeHOB. Kakmasi jierkasi nenb Ha OJHOM KOHIIE COAEPKUT BapuaOesbHbIA JOMEH
(VL), a Ha npyrom KOHIIe — KOHCTAHTHBIH JOMEH, KOHCTAHTHBIH IOMEH JIETKOW IIeNH BBIPOBHEH C
NEPBLIM KOHCTAHTHBIM IOMEHOM TSDKEJIOW LEeNH, M BapuadeNbHbIA TOMEH JIETKOW LeNH BIPOBHEH C
BapualeNbHBIM JOMEHOM TsDKenoi menmu. CUMTAIOT, YTO KOHKPETHbIE OCTATKH AMHHOKHCIIOT
00pa3yrOT MOBEPXHOCTh KOHTAKTA MEXKIY BapuaOeNbHbIMH AOMEHAMH JIETKOW M TSKEJIOH Ienei
(Clothia C, Novotny J, Bruccoleri R, Karplus M. "Domain association in immunoglobulin molecules.
The packing of variable domains." J. Mol. Biol. 186:651-63 (1985); Novotny J. and Haber E.
"Structural invariants of antigen binding: comparison of immunoglobulin VL-VH and VL-VL domain
dimers." Proc. Natl. Acad. Sci. U.S.A. 82:4592-96 (1985)).

Tepmun «BapuaOesbHBIN» O3HAYAET, YTO ONMpPEESICHHbIE YaCTH BapHAOENbHBIX JOMEHOB B
3HAYHUTEJHHON CTEMEHH OTIMYAIOTCS MO MOCIEAOBATEIIEHOCTH Y PA3HBIX AHTUTENl U BHOCAT BKJIAJ B
CBSI3bIBAHHE M CHEHHU(PUUHOCTH KAKIOrO KOHKPETHOI'O AHTUTENA B OTHOLIEHHH €ro KOHKPETHOI'O
anturena. OnHako BapuabeIbHOCTE HE paclpesiesieHa PABHOMEPHO HAa MPOTSHKEHUH BapHaOesbHbIX
noMmeHoB aHTuTesna. OHAa CKOHIEGHTPHPOBAaHA B TPEX CErMEHTAaX, HA3bIBAEMBIX YYACTKAMHU,
ONpenesiIOIMME ~ KOMIUTEMEHTapHOCTh  (complementarity-determining regions, CDR), wiun
runepBapuadebHbBIME yYaCTKaMH, B BapuabenbHBIX JOMEHaX JIETKOW Lenu U Tshkesoi nenu. boree
BBICOKO KOHCEPBAaTHUBHBIE YaCTH BapuabesbHBbIX TOMEHOB Ha3bIBAIOT KapkacHbiME yuacTkamu (FR).
Kasxnpiii BapuaOenbHbIM JOMEH HATUBHBIX TSKEJION U JIETKOW Lerneit Conep KUt yeThipe yuactka FR,
yalie BCero NpUHUMAIIUX KoHpurypauuto -ciosi, coequnenHbie Tpemsi CDR, kotopsie 00pa3yroT
COEIMHSIOLINE TIETIIH, @ B HEKOTOPBIX ClIydasx 00pa3yroT 4actk CTpYKTypbl B-cios. CDR B kaskmoii
Lenu yAep KUBAIOTC BMecTe B TeCHOM Onm3octu yuactkamu FR u Bmecte ¢ CDR, obpasyromumu
OPYTyIO 1enb, CIHOCOOCTBYIOT (HOPMHUPOBAHUIO AHTHTEHCBS3BIBAIOIIETO YYaCTKA AaHTHUTENA
(Homenknatypy corjacHo Kaboty cm. B mybOmukanun Kabat E.A Sequences of Proteins of
Immunological Interest, Fifth Edition, National Institutes of Health, Bethesda, MD (1991) wu
Homenkymatypy IMGT ocom. mno cceuike http://www.imgt.org). KoHcTaHTHBIE [OMEHBI
HEMOCPENCTBEHHO HE YYAaCTBYIOT B CBSI3bIBAHUU AHTHUTEJIA C AHTUTE€HOM, HO JEMOHCTPHPYIOT
pazmuunbie 3¢ dexkTopHbie QYHKINH, TAKHE KAK yUACTHE aHTHTENA B AHTUTEI03aBUCUMON KJIETOYHOM
mutotokcuuHocTd (A3KL).

IMocnenoparensroctt CDR MILTIOCTPaTUBHBIX KOMOWHALIMIN TSKENOM U JIETKOM Lienel MPOTHB
CD47 npencraeneHsl B nepeuHe nocienoparenbHocTeld, Bkiodas SEQ ID NO: 1-120, 152, 153 (cm.

Tabmuny 2 u 3 BeILIE).
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Pacmenmenne  aHTUTEN  MamaWmHOM  TO3BOJISIET  MOJYYUTh  ABA  HMJACHTHYHBIX
AHTUIEeHCBS3bIBAOIINX (pparmMeHTa, HaseiBaemble «Fab»-pparmentamu, Kakaplii W3 KOTOPBIX
COAEPIKUT OJMH aHTUT'CHCBSI3BIBAIOIINI CAiT, U ocTaTouHblil «Fc»-pparmMeHT, Ha3BaHHE KOTOPOTO
OTpa’kaeT €ro CIOCOOHOCTh C JIETKOCThIO KpucTayum3oBaThesi. OOpabOTKa MENCHHOM IMO3BOJISET
nonyunth F(ab')2-pparMeHT, KOTOpBIH COAEPKUT ABa AHTHIECHCBSI3BIBAIOIIMX CAWTa WU SIBJSETCS
CIOCOOHBIM K IEPEKPECTHOMY CBSI3bIBAHUIO C AHTUT'CHOM.

«Fv» npencrapnsier coO0i MUHHUMANIBHBINA (DparMeHT aHTUTENA, KOTOPBIH CONEPKUT MOJTHBIH
Y4acTOK pAaclO3HABAHMS U CBS3bIBAHUS aHTHreHa. B aByxuenodeuHelx Mosekynax Fv nannas
00J1aCTh COCTOMT M3 OuUMepa BapuaOeabHBIX JOMEHOB OJHOHN TSDKENOW M OIOHOMW JIETKOH Iernedl B
IPOYHON HEKOBaJeHTHON acconmanuu. B onmHonenodeunsix monekynax Fv (scFv) BapuabenbHbIi
JOMEH OJHOH TSDKEJION U OHOM JIETKOH Lenei MOXKeT ObITh KOBAJIEHTHO CBSI3aH TMOKHM TETTHAHBIM
JUHKEePOM, TaK YTO JIeTKas W TsbKeash LeU MOTYT acCOLMHMPOBATH B «AUMEPHYIO» CTPYKTYPY,
AQHAJIOTMYHYIO TAKOBOH AByXIeno4ye4yHbIx Mosiekys Fv. B nannoii kongurypammu tpu CDR kaxmoro
BapuabenbHOro OMEHa B3aMMOJEHCTBYIOT Ul ONpENeNeHHs] aHTHIEHCBS3bIBAIOIIEr0 Caita Ha
nosepxHoctu aumepa VH-VL. B coBokynHoctu mects CDR obecneunBarOT aHTUT €H CBSA3BIBAIOLIY IO
cnetuduunocts aHtuTena. OpHako naxke onuH BapuabenbHbIH nOMeH (Wi mosioBuHa Fv,
conepxkaiast Toyibko Tpu CDR, cneruduuHbix B OTHOLIEHWH aHTUTeHa) o0iamaeT CrocOOHOCTHIO
pacro3HaBaTh AHTUTEH M CBSI3BIBATBHCS C HUM, XOTS M C MeHblIel ah(UHHOCTHIO, YeM IOJTHBIH
yuacTok cBssbiBanus. O030p scFv cm. B myOmukanuu Pliickthun A. Antibodies from Escherichia coli,
in “The Pharmacology of Monoclonal Antibodies”, by Rosenburg and Moore eds., Springer-Verlag,
New York, vol. 113, pp. 269-315 (1994).

Fab-dparmeHnT Takke CONEp>KUT KOHCTAHTHBIN TOMEH JIETKOM €K M MEePBbIii KOHCTAHTHBIN
noMeH Tsokesion uenu. Fab'-gparments! ommuarotcst ot Fab-pparmentos mobaBieHreM HECKOIBKUX
OCTaTKOB Ha KapOOKCHJIBHOM KOHIlE Tspkeson nernu momeHa CHI, Bkirouast OOUH UM HECKOJIBKO
LUCTEMHOB W3 IIApPHUPHON obOnactu aHTuTena. Fab'-SH B HacrosiimeM MOKyMEHTE MpPEACTABIISET
coboii obo3nauenue Fab', B KOTOPOM OCTATOK WJIM OCTATKH LIHCTEHHA KOHCTAHTHBIX JTOMEHOB HECYT
cBoOOAHYIO THONBHYIO rpynny. F(ab')2-pparMeHTsl aHTHUTENA M3HAYATIBHO MOJNYYAJH B BUIE Map
Fab'-pparmeHnToB, KOTOpBIE COnEpKaiu MeXAy COOOH IIapHHpPHBIE LUCTEHHBI. Takke H3BECTHBI
Opyrue XUMUYECKHe MPUCOEAUHEHNs] (PPArMEHTOB AaHTUTENA.

CyluecTByeT msiTh OCHOBHBIX KJlaccoB MMMyHOrnoOyanHoB: IgA, IgD, IgE, IgG u IgM, u
HEKOTOpbIE M3 MAaHHBIX KJIACCOB MOXKHO JOMOJHUTENBHO Pa3AeSMTh HA MOIKJIACCH (M30THUIIBI),
Hanpumep, 1gGl, 1gG2, IgG3, IgG4, IgAl u IgA2. KoHcTaHTHBIE JOMEHBI TSKEJION LeNH, KOTOPHIe

COOTBETCTBYIOT Pa3JIMUHBIM KJIACCAM UMM YHOTJIO0YJIHHOB, Ha3bIBAIOT O, O, €, Y U |1, COOTBETCTBEHHO.
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CyObequHUYHBIE  CTPYKTYPBl W TpPEXMEpHble  KOH(QWIrypamuu  pasjHYHBIX  KJIACCOB
UMMYHOTJIOOYJIMHOB XOPOLIO U3BECTHBI.

«®parMeHT aHTUTENA» U BCE IPaMMATHYECKHE BAaPHAHTHI 3TOrO TEPMHUHA B HACTOSIIEM
JOKYMEHTE O3HAUAIOT YaCTh MHTAKTHOI'O AHTUTEJNA, COAEPIKALIYIO aHTUT €HCBSI3bIBAIOIINN CAUT WJIH
BapuadenbHyIO 00J1aCTh HHTAKTHOTO AHTUTENA, IPUYEM YKa3aHHAsI YaCTh HE COAEPIKUT KOHCTAHTHBIX
nomeHoB Tsokenon uenu (t.e. CH2, CH3 u CH4 B 3aBucuMocTu oT m3otuna antutena) Fc-obnactu
UHTAaKTHOrO anTuTena. Ilpumepsr pparmentos antuten xiovaoT Fab, Fab', Fab'-SH, F(ab')2 u Fv-
(dbparmMeHThl, Auartesa, JiOOOW (parMeHT aHTUTENA, KOTOPBIA MPEACTABISET COOOHM MOJIHMIIENTHL,
KOTOPBIM XapaKTepus3yeTcsl IEepBUYHOW CTPYKTYpOH, COCTOsIEeH U3 OAHOW HelpephIBHOMN
NOCJIeIOBATENIFHOCTH TOCJIEOBATEIBHBIX OCTATKOB AMHUHOKHCIOT (0003Ha4YaeTcs B HACTOSLIEM
NOKYMEHTE KaK «OJHOLENOYEYHBIH (PparMeHT aHTUTeNa» MM «OOHOLEMOYESUHbIH MOJHIEeNTUH ),
BKJrouasi, 0e3 orpanuuenus (1) omuouemoueunsie mosekyibl Fv (scFv) (2) omHouenoueunsie
HOJIMIIENTABI, CONEPIKALIIE TOJIBKO OUH BapuaOenbHbIN JOMEH JIErKOi Lenu Win ero (hparMeHT,
KoTopbiii comepxut Tpu CDR BapuabensHOro qoMeHa JIerkou memnu, 0e3 npucoenuHenus pparmeHTa
TSDKEJION uenu U (3) oAHOLENnOYeUHble MOJHUIENTH b, CONEpPIKALIIE TOJIBKO OJHY BapHaOelbHYIO
o0nacTe TSKENOW 1enu uik ee parmeHT, KoTophiii comepkut Tpu CDR BapuabenbHOl obmacTu
TSDKENOW uenu, Oe3 mpucoenuHeHUs (parMeHTa JIErKOH Lenu, U MyJbTUCHenu(UYHbIe WIH
MYJIbTHBAJIEHTHBIE CTPYKTYpbI, 0Opa3oBaHHbIE M3 (parMeHTOB aHTHTeNA. Bo pparmMenTe aHTHTENA,
cozeprKaleM OIHY HJIH HECKOJbKO TSIKENBIX LENel, TshKesasi [elb WM LEeMd MOTYT COAEpPKaTh
MO0y  MOC/IeNOBaTENbHOCTh KOHCTaHTHOro nomeHa (Hampumep, CH1 B wusotune IgQG),
O0HapYKEHHYIO B 00JIACTH HHTAKTHOT'O aHTHUTENA, OTIHYHOM OT Fe, u/imu MoryT comepskaTh JIIOOYIO
MOCJIEIOBATENIHOCTD LIAPHUPHOM 00acTH, OOHAPYKEHHYIO B HHTAKTHOM aHTHUTENE, H/HJIH MOTYT
comepKaTh IMOC/IEOBATENbHOCTh JISHIIMHOBOW MOJIHHH, CIUTYO C IOCJIEI0BATENIEHOCTHIO
LIAPHUPHOW O0ACTH WJIH MOCJEI0BATEIEHOCTBIO KOHCTAHTHOTO OMEHA TSDKEJION LU MITH Lenei
100 PACHOJIOKEHHYIO B YKa3aHHBIX MOCJIEN0BATEIBHOCTSIX.

Eciu xOHKpeTHO He yKa3aHO OOpaTHOE, TEPMHH KKOHBIOraT», KaK OMHCAHO W 3asBJIEHO B
HACTOSIIIIEM OKYMEHTE, ONpEesieH KaK reTeporeHHasi MOJieKysa, oOpa3oBaHHAs B pe3yJbTaTe
KOBAJICHTHOI'O TMPUCOEIUHEHHs] OJHOrO HJIM HECKOJbKHUX ()ParMEHTOB AHTUTENA K OIJHON WJIH
HECKOJIbKMM MOJIEKYJIaM MOJIMMepa, MPUYeM I'eTepOreHHasi MOJIEKYJIa SIBJIIETCS BOJOPACTBOPHMOM,
T.€. PACTBOPHUMON B (PU3HOJOTHYECKUX KHUAKOCTSIX, TAKHMX KaK KPOBb, M MPUYEM TETEPOreHHAs
MOJIEKYJIa HE COAEPKUT KaKUX-TH0O0 CTPYKTYPUPOBAaHHBIX arperatoB. KOHBIOraT, mpeacTaBIIs oLt
uHTepec, npeacrasiser coboit 12T (monmmdTHiEeHTMKONL). B KOHTEKCTe MPHBEAEHHOrO BHILIE

OlpenesieHns: TePMHH «CTPYKTYPHPOBaHHBIN arperat» o3navaer (1) ymo0oii arperaT MoOJieKysa B
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BOJHOM pacTBOpE, KOTOPBIH XapakTepusyeTcs cdeprueckoil M KapkacHOW chepruecKoit
CTPYKTYpPOH, B pe3yJibTaTe KOTOPOW reTeporeHHas MOJIeKyJia He HAaXOAUTCS B MULIEJUIE HJIH APYTOi
SMYJIbCHOHHOW CTPYKTYpE M HE 3asKOPEHA B JIMIMHUIHBIA OWCIION, BE3UKYJy WM JIUIOCOMY; H (2)
nro00l  arperaT MOJIEKYJl B TBEpOOW WJIM HEPaCTBOPHUMOW (opMe, TakOi Kak MAaTPHKC
XpoMaTorpapuueckux rpaHyJ, KOTOPbI HE BBICBOOOKIAET MeTEPOTEHHYIO MOJIEKYJy B PacTBOP
nocjae OCYINECTBJIEHUST KOHTakTa ¢ BOAHOH (a3oil. COOTBETCTBEHHO, TEPMHH «(KOHBIOTATY,
OTIpEe/IeJICHHBIN B HACTOSIIEM JOKYMEHTE, BKJIIOUAeT BBIIICYIOMSHYThIE I€TePOTreHHbIE MOJIEKYJIb B
npenunuTaTe, ocaake, OHMOpas3naraeMoil MaTpULle WIH JIPYIrOM TBEPAOM BEIIECTBE, CHOCOOHOM
BBICBOOOIKIATh T€TEPOreHHYIO MOJIEKYJTY B BOAHBIIM PAaCTBOP MOCJIE THAPATALUN TBEPAOTrO BEIECTRA.

Tepmun «MoHOKJIOHANBHOE aHTUTENO» (MAT) B HaCTOsIIIEM TOKYMEHTe 0O3HA4YaeT aHTUTENIO,
MOJIyYEHHOE U3 MOMYJISIUH O CYIIECTBY FOMOTE€HHBIX aHTHUTEN, T.€. MHIAUBUIYyaJIbHbIE aHTHUTENA,
COCTaBJISIIOLIME MOMYJISILUIO, SBJISIIOTCS  HASHTUYHBIMH, 32 MCKJIIOYEHHEM  BO3MOXKHBIX
BCTPEUAIOIIUXCS B NMPUPOJE MyTalul, KOTOpPbl€ MOTYT INPUCYTCTBOBAaTh B MAJIbIX KOJHYECTBAX.
MOHOKJIOHAIbHBIE AHTHTENA SIBJITIOTCS BBICOKOCTENU(DUUHBIMU, Oyay4YH HAMpPaBJIEHHBIMU MPOTHB
€INHCTBEHHOro anTureHHoro caiita. Kaxknoe MAT HanpaBieHO NpOTHUB OJHOW NETEPMHHAHTHI HA
aHTUreHe. B 1omomHeHHWe K CHEMU(PUUHOCTH NPEUMYIIECTBO MOHOKJIOHAJBHBIX aHTHTEN
3aKJIFOYAETCS B TOM, UTO OHH MOTYT CHHTE3UPOBATHCS KYJILTYPOH THOPHIOMBI MJTH JIMHUSIMH KJIETOK
MJIEKOITUTAIOIINX, HE 3arps3HEHHBIMH OPYTMMHU aHTUTENaMd. MoaupukaTop «MOHOKJIOHAJIbHBIN
MOKA3bIBAET XapaKTep AHTHTENA KaK MOJYYEHHOT'0 U3 MO CYIIECTBY TOMOT€HHOM IMOMYJISILIAHA AHTHTEJ,
U He JOJDKEH PacCMATpPHUBATHCSA KaK TPEOYIOLIHIl MOJMyUYeHHs] aHTHUTENA C MOMOINBIO KaKoro-jaubo
KOHKpeTHOro crocoba. Hampumep, MOHOKJIOHAJIbHBIE AHTHUTENA, KOTOpble OYAyT MPUMEHSTH B
COOTBETCTBHU C HACTOSIIMM H300pETEHHEM, MOT'YT OBITh TOJIyUEHbI B MMMOPTAaIM30BaHHOM B-Ki1eTke
win ee rudpuaomMe JMOO MOryT OBITh MOJNyYeHbl C TMOMOIIBID CHOCOOOB C HCIOJIB30BAaHHEM
pexombunantHO# JJHK.

MOHOKJIOHAIbHBIE AHTHUTENa B HACTOSINEM JOKYMEHTE BKJIIOYAIOT THOpUIHBIE U
PEKOMOMHAHTHBIE AHTUTENA, TOJYUYEHHbIE B pe3yJibTaTe CILIAMCHHra BapuaOenbHOro (BKJIFOYAS
runepBapuabenbHbiil) nomMeHa anTtutena npotuB CD47 ¢ KOHCTAaHTHBIM JOMEHOM (HAmpuMmep,
«TYMaHU3HPOBAHHBIE» AHTHTENA), UJIH JIETKOH LEMH C TSHKENIOH LENbIO, WK LEMHd OT OJHOrO BUIA C
LEMbIO OT APYroro BU/A, WK B PE3YJIbTATE CIIUSHUN C T€TePOJIOrHUHBIMU OeIKaMK BHE 3aBHCHMOCTH
OT BUJA UX MPOUCXOKAECHHUS HJIH O0O3HAUEHHsI KJlacca JTHOO MOaKIacca HMMYHOTIO0Y/IHHA, a TAKKe
¢parmentsl antutena (Hanpumep, Fab, F(ab')2 u Fv) mpu ycrmoBum, 4T0 OHM OEMOHCTPUPYIOT

JKETAEMYIO 6I/IOJ'IOFI/ILIGCKYIO AKTUBHOCTB.
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MoHOKJIOHATIPHBIE aHTHTENIA B HACTOSINEM JOKYMEHTE BKJIFOYAIOT, B YaCTHOCTH,
«XUMEpHbIe» aHTHTeNa (MMMYHOTJIOOYJIMHBI), B KOTOPBIX YacThb TSOKEJIOH W/WJIM JIETKOH IenH
SBJIIETCS MASHTHYHON WM TOMOJIOTHYHOW COOTBETCTBYIOIINM IIOCIEAOBATEILHOCTSIM AHTHUTEN,
MOJIyYeHHBIM M3 KOHKPETHBIX BHIIOB WJIM NMPUHAUIEKAIINM KOHKPETHOMY KJIACCY WJIM MOAKJIACCY
AHTHUTEI, B TO BpEeMs KaK OCTaJIbHAas YaCTh LIEMH WIIH LeNeH SBIISeTCS UASH THYHON U TOMOJIOTHYH O
COOTBETCTBYIOIINM IOCJIENOBATEIBHOCTIM B AaHTHTENIAX, MOJYYEHHBIX OT JAPYTrUX BHIOB WJIH
NPUHAIJIEKAIUX K APYrOMY KJIacCy HJIH MOJAKJIACCY aHTHTEN, a Takke (parMeHThl TAKHX aHTUTEIN
NPU YCJIOBHH, YTO OHU IEMOHCTPHPYIOT JKEIAEMYH OMOJIOTHYECKYIO aKTUBHOCTb.

«BrinenenHoe» aHTHTENO MPEACTaBIsieT COO0I aHTUTENIO0, KOTOPOe OBLIIO UASHTU (PULIUPOBAHO
U OTHEJIEHO /MM BOCCTAHOBJIEHO M3 KOMIIOHEHTA €ro MPHUPOJHOTO OKPYIKEHHsI. 3arpsi3HSIOLINE
KOMITOHEHTBl M3 €ro €CTECTBEHHOTO OKDPY)KEHHs SBJSIFOTCS MaTepuajaMi, KOTOpble OyayT
IPeNsITCTBOBATh UArHOCTUUYECKOMY WJIM TEepPaneBTUUYECKOMY NPHUMEHEHHIO AHTHTeNd, U MOTYT
BKJIIOUaTh (DEPMEHTHI, TOPMOHBI U Apyrue OeJKOBbIe HJIH HEOEKOBbIE PACTBOPEHHBIE BEIECTBA.
CoryacHO HEKOTOPBIM BapHaHTaM peanusanuu aHtuteno ounmmaiot (1) mo Gonee 75% mo macce
aHTHUTENA, YTO OmpenensaoT meronom Jloypu, u, Hanbosiee npeanoyTuTenbHo, 10 Oonee 80%, 90%
win 99% no macce, win (2) 10 rOMOTeHHOCTH MO pe3yibratam aHanusa meronom JJCH-TTIAAT B
PEnYLMPYIOLUINX I HEPEeOyLHPYIOLUX YCIOBUSIX C HCIOJb30BAHHEM KyMacCH TrOyOOro Wi,
NPEaNOYTHTEIBHO, OKpAIlMBaHus cepeOpoM. BriieseHHOe aHTUTENO BKJIFOYAET aHTUTENO in Sifi B
PEKOMOMHAHTHBIX KJIETKAX, TTOCKOJIbKY 110 MEHBIIIEH Mepe OJUH KOMIIOHEHT MPUPOIHOTO OKPYKEHUSI
aHTHTENa He OyaeT npucyTcTBOoBaTh. OIHAKO OOBIYHO BBIAEIEHHOE aH TUTEIIO MOYYArOT IO MEHBIIEH
Mepe 32 OIHY CTAINIO0 OYHCTKH.

TepMHUH «C 3MUTOMHON METKOW» NPH HCIOJb30BAHUH B HACTOSIIEM OKYMEHTE O3HAa4aeT
antuteno npotus CD47, cnutoe ¢ «3MUTOMHOW MeTKOHY. [ToMumenTia SUTOMHON METKH CONEPIKUT
NOCTATOYHOE KOJHYECTBO OCTATKOB JUIsi OOECHEedeHus: SMUTOMA, MPOTHB KOTOPOTO MOYKET OBITh
NOJIYYEHO AHTHUTEJIO0, W MPHU DTOM SIBJSIETCS OOCTATOYHO KOPOTKUM, YTOOBI HE MPEMSITCTBOBATH
akTUBHOCTH aHTUTENA MpoTHB CD47. DnuTonHas MeTka, MPeanOUTHTENBHO, SBIIIETCS B JOCTATOUYHON
CTENEHN YHHUKAJIbHOH, YTOOBI AHTUTENO, CHEHU(PHUYHOE B OTHOLIEHHWH SIUTOMA, MO CYIIECTBY
NMEPEeKPECTHO HE pearupoBayio C ApyruMu smuronamu. llomxonsimme MOTUNENTHABI-METKH, Kak
MIPaBHJIO, CONEPIKAT IO MEHBIIIEH Mepe 6 OCTATKOB AMUHOKHCIIOT M OOBIYHO MpuOmu3uTenbHo 8 — 50
OCTATKOB aMHHOKHCIOT (MpeamnoytutenbHo, mpubmusutenbHo 9 — 30 ocratkoB). IIpumepsr
BKJTIOYAIOT METKY C-myc 1 antutena npotus manuoi metku 8F9, 3C7, 6E10, G4, B7 u 9E10 (Evan
GI1, Lewis GK,, Ramsay G, et al. "Isolation of monoclonal antibodies specific for human c-myc

proto-oncogene product”, Mol. Cell. Biol. 5(12):3610-3616 (1985)); u meTky rimkonporensa D (gD)
17



BUpYyCa MPOCTOro repreca U antuteno npotus nanHon metku (Paborsky L.R., Fendly B.M., Fisher
KL, et al. “Mammalian cell transient expression of tissue factor for the production of antigen”,
Protein Engineering 3(6):547-553 (1990)).

TepMuH «MeTka» B HACTOSLIEM JOKYMEHTE O3HayaeT OOHApYyKHBaeMOE COETUHEHUE WJIH
KOMITO3ULIMIO, HEMOCPEICTBEHHO WJIM OMOCPEIOBAHHO KOHBIOTHPOBAHHBIE C AHTHUTEIOM. Metka
MOKeT ObITh OOHapykuBaemMoW cama 1o cebe (Hampumep, pPaaUOH3OTONHBIE METKH WJIH
(yopecreHTHbIe METKH) WK, B ciiydae ()epMEHTHOH METKH, MOXKET KaTaJu3HpPOBATh XHMHYECKOE
U3MeHeHne cyOcTpaTa COeMHEHNUs MIA KOMIIO3HIIMU, KOTOPBIH SIBJIIETCS JE€TEKTHPYEMBIM.

ITox «TBepaoit (a30it» MOHUMAIOT HEBOAHYIO MATPHUILY, K KOTOPOH MOKET MPHCOEAUHSATHCS
AHTHUTEJIO COTJIACHO HAacTosieMy n3o0petenuto. [Ipumepr! TBepAbIX (a3, OXBATHIBAEMBIX HACTOSIIHM
NOKYMEHTOM, BKJIIOYAIOT B ceOst TBepable (a3bl, YACTHYHO HJIH IOJHOCTBIO C(HOPMHPOBAHHBIE U3
crekjia (HampuMmep, CTEKJIO C KOHTPOJUPYEMBIM pPa3sMepoM IOp), MOJHMcaxapuisl (Hampumep,
araposy), MOJHAKPUIAMH/BL, TMOJUCTHPOJ, TMOJUBUHIIIOBBIA CHUPT W CHIMKOHBL COrjaacHo
ONpEeNeSICHHbIM BapHaHTAM peAH3alMd B 3aBHCHMOCTH OT KOHTEKCTa TBepras ¢asa MOXKeT
BKJIIOYATH JIYHKY IJIAHIIETA JUIsl aHAJIN3a;, COTJIACHO APYTHM BapHaHTAM peajM3aluu TBepras ¢asa
npeacTaBiisieT coOO0 KOMOHKY IJIsl OUUCTKH (Harmpumep, KOJOHKY it adhuHHOM XpomaTorpadum).
JlaHHBIN TEPMHH TaK)Ke BKIIIOYAET B CeOsl MPEPBIBAIOLIYIOCS TBEPAYIO (asy M3 TUCKPETHBIX YaCTHIL,

Takux Kak onucanubie B matedte CIIIA Ne 4,275,149.

T'mukoswmmposanue CD47

CD47 nmnopnBepraercs TMOCTTPAHCISILMOHHBIM — MoAu(UKAaLMsM, TJaBHBIM  00pasom,
rukosuupoBanuio. CD47 conmepKUT MHOXKECTBO CAaWTOB N-KOHIIEBOI'O TJIMKO3HJIMPOBAHMS,
KOTOpbI€ MOTYT HEMOCPEACTBEHHO BJIMSITH HA OSKCIOHHPOBAHHE HA TMOBEPXHOCTH KJIETKH H
peryanpoBaTh B3aMMOEWCTBUE C BHEKJIETOUHBIMHY JIMTaHgaMu. Hanpumep, AerTuKOo3uIMpPOBAHHBIIH
CD47 xapaktepusyercss OoJbIinei aBuIHOCTbIO B OTHOIEHHH SIRPo, ueM rianmKO3uIHpOBaHHBIN
CD47, u naobopot, nermukosunupoBanHblii SIRPo xapaktepusyercs Oosibluell aBHIAHOCTBHIO B
otHomennu CD47 (Subramanian S., Boder E.T., and Discher D. E. “Phylogenetic divergence of
CD47 interactions with human signal regulatory protein o reveals locus of species specificity.” J.
Biolog. Chem. 282(3):1805-18 (2007); Subramanian S., Parthasarathy R., Sen S., Boder E.T., and
Discher D.E. ”Species and cell type-specific interactions between CD47 and human SIRPa.” Blood
107(6):2548-56  (2006)). Haobopor, runeprimko3mmpoBanHelii  SIRPa  Moker HapymmTh
B3aumonericteusi CD47/SIRPa (Ogura T., Noguchi T., Murai-takebe R., Hosooka T., Honma N., and

Kasuga M. "Resistance of B16 melanoma cells to CD47-induced negative regulation of motility as a
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result of aberrant N-glycosylation of SHPS-1." J Biol Chem 279(14): 13711-20 (2004)). Cnenyer
OTMETHUTh, YTO CalT-HaIpaBJIEHHBI MyTareHe3 CalToB N-CBS3aHHOTO TIJIMKO3WJIMPOBAHUS HA
MOJENSIX Ha Aposkkax HHrudbuposan jokamusanuo CD47 na nosepxuoctu kietku (Parthasarathy R.,
Subramanian S., Boder E.T., and Discher D.E. “Post-Translational Regulation of Expression and
Conformation of an Immunoglobulin Domain in Yeast Surface Display.” Biothech Bioin 93(1):159-
68 (2000)), xors Ha knetkax CHO aHamornuHblil MyTareHes He OKa3bIBaeT BIIMSIHUS HA JIOKATH3ALHIO
CD47 yenoseka Ha MemOpane (Subramanian et al., 2006 Beie). HenpaBuiibHOE TNIMKO3UIHPOBAHHE
CD47 wnmu SIRPo MoxeT Takke H3MEHHUTh HIDKECTOSIIIHE OTBEThI, NpUYeM H30UpaTesbHO
rmukosmwnpoBanHbll - SIRPa.  nemaer knetku wMemanombl B16  ycroiumeeiMu  k  CD47-
UHAYLIHPOBAHHOMY HWHruOmpoanuio noaswkHoctu (Ogura et al, 2004, Beinme). Kpome Toro,
obunpHO rmko3wmpoBanHas (>250 k/la) ¢opma CD47 Obuta oOHapykeHa B MEPBHYHBIX U
TpaHcopMupoBaHHbIX T-KJIETKAX, YHAOTENHANBHBIX KJIETKAX M KJIETKaX TJIaJKOd MYCKYJaTypsbl
cocynos (Kaur S., Kuznetsova S.A., Pendrak M.L., Romeo M. J., Li Z., Zhang L., and Roberts D.D.
"Heparan Sulfate Modification of the Transmembrane Receptor CD47 Is Necessary for Inhibition of
T Cell Receptor Signaling by Thrombospondin-1", J Biol Chem 286(17):14991-15002 (2011)).
Hannas momudHKalms pacrojiarajack IUCTAIbHO OT caita cBs3biBaHus SIRPa, HO siBisiach
HeoOxoauMoi st onocpenosanHoil TSP-1 MHrHOUTOPHOM Mepenayn CUrHAIOB B T-KJI€TKaX.

ITockonbky OMyXOJeBble KJIETKH MOTYT OKCIPECCHPOBATH HENMPABUJIbHBIE MATTEPHBI
[JIHKO3UIMPOBaHUs, OyIeT JKenaTenbHo obecneunTs antutena npotus CD47, KOTOpbIe CBSI3BIBAIOTCS
¢ CD47 wnesaBucuMO OT riuKo3uaupoBanus. OOHAKO XOTS H3BECTHBIE COOTBETCTBYIOLIHE C
TepaneBTHUYECKOH Touku 3peHust anTuTesa npotuB CD47, kak npaBmio, 3pGHEeKTUBHO CBA3BIBAIOTCS C
rukoswupoBanibiM - CD47, oHu 00buHO cabo  CBsA3BIBAIOTCS (HANpUMEP, C MEHbLIEH
aUHHOCTBIO CBsI3bIBAHMS/C 0OJiee BBICOKOH PABHOBECHOW KOHCTAHTOW CBSI3BIBAHUS MM CO
CHHYKEHHOH MaKCHMAaJIbHOW CBs3bIBAaIOLIEH crocoOHOCThIO (Bmax)) ¢ HerNIMKO3MIMpPOBAHHBIM W
nerauko3uimpoBanabiM CD47.

CornacHO OJJTHOMY aCIeKTy aHTHUTENIA COTJIACHO HACTOSIIEMY H300PETEHUIO CBSI3BIBAIOTCS C
TJIMKO3MJINPOBAHHBIM U HerJmKo3uanposanHeiM CD47. Hanpumep, corliacHO OJHOMY BapHAHTY
peaymzaunu cBs3biBaHue aHnTuTeNna ¢ CD47 He 3aBucut ot raukosuiuposanust CD47. Dto o3Havaer,
4yTO Ui Hajuiexaiero cBssbiBaHus antutena ¢ CD47 rmukosunupoanue CD47 ne tpebyercs,
HAMpUMeEpP, AHTUTENIO JAEMOHCTPHpPYET 3HAauuTeNbHOe crneunuduuHoe cBs3biBaHue ¢ CD47 Bae
3aBHCHMOCTH OT ypoBHS rimkosmmposanuss CD47. JIpyrumu ciaoBaMHu, CBSI3bIBAHHE AHTHTENA C
CD47 no meHbllel Mepe OTYACTH, B 3HAUMTEILHOW CTEMEHHW WJIH MO CYINECTBY HE 3aBHCHT OT

TJIIMKO3UJIMPOBaHUA.
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B nacrosmem nokymente «rimkosuimpoBaHHbIN» CD47, xak mpasuio, o3Hadaer CD47
(HampuMep, yenoBeKka), KOTOpbIi ObUT N-TFJIHMKO3HINPOBAH MO OJHOMY HJIM HECKOJIBKMM OCTATKaM.
CD47 uenoBeka MOkeT ObITh N-TJIHMKO3WJIMPOBAHHBIM MO OJHOMY HJIM HECKOJBKAM OCTATKaM
(manmpumep, acnaparuna) B mojoxenusx N23, N34, N50, N73, N111 u N206 B mocienoBaTeIbHOCTH
amuHokuciaor CD47 wuenoseka (SEQ ID NO:151). B npeanoyTuTesbHOM — BapHaHTE
ruKo3mpoBaHHbll CD47 riaMko3uanpoBal MO MEHBIIEH Mepe B ABYX, TPeX, YeThIpeX, MATH WU
IIIECTH BBIIIEYKA3aHHBIX MOJIOKEHHSX.

«ernukosumuposannsiity CD47 o3nauaer ¢popmy CD47, B koTOpoii ObLTH yHajeHbl OIHA
WIA HECKOJIbKO Lemneid rimkaHa (Hampumep, N-rimkanoB). [lermukosuwnupoanue CD47 mMoxHO
obecrieunTh MOCPeACTBOM 00paboTku (pepmeHTOM, TakuM kak mentua-N-rimmkozupasa (I[THIaza),
Hanpumep, [IHI'azoit F, xoropas ynmanser N-rimkasel. TepMHHBI «HETJIMKO3UJIMPOBAHHBINY U
«AETJIMKO3WIMPOBAHHBIN» HCIONB3YIOTCS B HACTOSINEM JOKYMEHTe B3auMo3ameHsieMo. Taxum
00pa3oM, B HENIMKO3MJIMPOBAHHON WM ETJIMKO3WINPOBAHHOM (hOpMe, KaK MPABHIIO, OTCYTCTBYIOT
OCTATKH IJIMKAHOB B moyioskeHusx N23, N34, N50, N73, N111 w/mnu N206 B mociienoBaTebHOCTH
amurokucaor CD47 yenoeeka (SEQ ID NO:151).

CorynacHoO OOHOMY BapuaHTy peanu3anuu aeriaukosmwimpoBanne CD47 B 3HaUUTENbHOU
CTENEeHH! He BJIMSIET HAa aBUIHOCTh/a(OUHHOCTD U/HJTH MaKCHMAJIbHYIO CBSI3BIBAIOIIYIO CIIOCOOHOCTD
antutesa B orHoweHnn CD47 (uenosexa). ABuUOHOCTH/AGGUHHOCTE H  MaKCHMAJIBHYIO
CBA3BIBAIOIIYIO CrmocoOHOCTE (Bmax) aHTHTEna B  OTHOLIEHHWH TJIMKO3WJIMPOBAHHOW W
nernuko3mtnposanHoi Gopm CD47 MOXKHO ONpeneniTh ¢ MPUMEHEHHEM CTaHIAPTHBIX aHAJIN30B,
HaTpUuMep, IPEICTABIIEHHBIX B MpuMepax Hike. AGPHHHOCTh AHTUTENA B OTHOLIEHUHN €ro SIMUTOMNA-
MUIIEHd HAXOOUTCs B OOpAaTHOM 3aBHCHUMOCTH OT €ro KOHCTaHThl muccoruaunnd. KoHcTaHTa
IUCCOLMALIMY TaKKe MOYKeT OBITh MPSMO MpOomopiuoHanbHON 3HaueHHi0 ECS50 B oTHOLIEHHH
ces3eiBanus anturena ¢ CD47. EC50 mpencraensier coOOH KOHIEHTPALMIO aHTHTENA, KOTOpas
ofecrieunBaeT MOJOBHHY MaKCHMAJIbHOTO CBSI3bIBAHHS, T.€. MPH KOTOpOH 3aHsAThl 50% calToB
cesseiBanust Ha CD47. Takke snauenne EC95, npencrasmsioiiee co00i KOHIEHTPAIIUIO aHTUTENA,
KoTopasi obecreunBaer 95% MaKCHMAaJbHOTO CBSI3bIBAHMSI, SIBJSIETCS MOKa3aTesieM KOHIEHTPALHH
aHTUTENa, MpU KOTOpou 3aHsATel 95% caiitoB cBsi3piBaHus Ha CD47. Bae 3aBucumoctn OT
HCIOJIB3YEMOr0 H3MEPEHHUs COTJIACHO BapUAHTAM PeaiM3allii HACTOSLIEr0 W300pETeHUs BaXKHBIMH
SBJIIFOTCSL ~ OTHOCHTENIbHBIE  3HAYEHWsS,  NOJIYYeHHbIe Uil  TJIMKO3WIMPOBAHHOW M|
HETJIMKO3UJIMPOBAHHOMN (POpPM, T.€. HE HYKHO 00s3aTENbHO ONMPENEsiTs a0COMIOTHOE 3HAUEHHE TIPU
YCJIOBUH, YTO MJIHKO3MIMPOBAHHAS U HETJIMKO3UIHPOBAHHAS (POPMBI IEMOHCTPUPYIOT B JOCTATOYHOMN

CTCIICHHU aHAJIOTHYHBIC PE3YJIbTATHI.
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Takum 00pa3oM, COTJIACHO HEKOTOPHIM BapHaHTaM peajm3aiuu apPHHHOCTH aHTHUTENA B
OTHOLIEHHH HETJIMKO3WJIMPOBAHHOW U rmKo3wiupoBanoit ¢opm CD47 MOXKHO CpaBHHUTH
MoCpeACcTBOM omnpeaeneHuss cooTHomenus 3HaueHud ECS0 wmm 3Havenmit ECO9S cBasbiBanus
aHTHTENA ¢ Kakmoi ¢opMoil. B mpeamoutuTensHOM BapHaHTE JAHHOE COOTHOIIEHHWE MeHbIne 5.1,
4:1, 3:1 umu 2:1, wo mias EC95 mosker ObITh maxke BBIIIE, T.€. MOXKET cocTaByiathk 25:1, 20:1, 10:1,
MPENNOYTUTENIFHO, MOKET HAXOAUThCs B muanaszoHe ot 10:1 mo 1:10, Oonee mpeanoOYTHTENBHO, OT
9:1 mo 1.9, naubonee npeanoururtensHo, ot 10:1 go 1:10. dpyrumu cnosamu, EC50 cBsizeiBanus
aHTHUTEeNa ¢ HerMKo3uaupoBaHHbIM CD47 mosxer ObiTh He Oosiee ueM B 3 win 2 pas3a BbILIE, YEM
snauenue EC50 cesa3piBanms anturena ¢ riamko3uiauposanHbiM CD47. EC9S cesi3biBaHus aHTUTENA C
Hermuko3mwmpoBaHHeIM CD47 moxer Ob1Th He Oosiee uem B 9 wiu 10 pa3 Brie, yem 3Hauenue EC95
CBSI3bIBAHMS aHTHUTENA C MIIMKO3uIpoBaHHbIM CD47. CornacHo cieayouM BapuaHTaM peaan3auu
cootHomenue ECS50, npennoururensHo, HaxomuTcs B auanazone ot 3:1 mo 1:3 wmm ot 2:1 mo 1:2,
HaunOosiee npeanodYTuTenbHo, ot 3:1 1o 1:3; wnu cootnommenue EC9S, mpeanoutuTensHO, HAXOIUTCS
B auanaszone ot 10:1 o 1:10, 6onee npeanourutensHo, ot 9:1 10 1:9, Haubosiee MPeANOYTUTENBHO,
or 10:1 mo 1:10. CornacHo TakuM BapHaHTAM PEANM3ALNU CYUTAIOT, YTO AETJIMKO3UJIHMPOBAHUE B
3HAYMTENILHOI CTeleH! He BiHsieT Ha aQUHHOCTE CBSI3bIBAHUS, T.€. CBsi3biBaHKe aHTHTENa ¢ CD47
HE 3aBUCHUT OT TIJIMKO3WINpoBaHusi. COrjaCHO HEKOTOPHIM BapHAHTAM peAIN3alUud AHTUTEIO
CBSI3bIBAETCS C  HeryMmkoswimpoBanHoit ¢opmoit CD47 (u, NpennoyTUTENbHO, KaK C
HETJIMKO3MJIMPOBAHHOM, TaK M C TIHKO3WHpoBanHoil opmamu CD47) ¢ paBHOBECHOIH KOHCTAHTOM
cBszbiBanus 80 mM um MeHee, mpeanodTuTeabHo, 70 M unu MeHee, 00Jiee IpeanouTUTeNsHO, 60
nM uim MeHee.

CorjacHo OpyruM BapHaHTaM peaiusanuu aerjukosuwanporanne CD47 B 3HaUMTENbHOM
CTENEHH HE CHIKAET MaKCHMAJIbHYIO CBS3BIBAIOIIYIO CrIocoOHOCTh aHTUTena ¢ CD47. Hanpuwmep,
MaKCHMAJIbHYIO CBSI3BIBAIOIIYIO CIIOCOOHOCTH (T.e. Bmaxi) MOXHO ONpenenuTh Ul CBS3bIBAHHUS
aHTuTena ¢ rimkosmwmposanHeiM CD47. Bmaxi oTHOCHTCS K YPOBHIO CBsi3bIBaHUs aHTHTENA ¢ CD47
npu U30BITOYHOW KOHILEHTPALMH AHTUTENA, T.€. K MaKCHMaJbHOMY YPOBHIO CHELH(PHUHOTO
cBs3biBaHusT Mexay aHtutenom u CD47. Takum obOpasom, Bmax; sBisercs mokaszarenem
KOHIIEHTPAIIUU JOCTYITHBIX CAHTOB CBSI3bIBAHUS JI AHTUTENA Ha TymkosuiipoBanHoM CD47. 3atem
CD47 MOXHO IOerauKo3WIupoBath (Hampumep, ¢ npumeHenuem [THI'a3wl) U cHOBa oOmpenenuTh
ypoBeHb cBsi3biBaHusi ¢ CD47 nmpu nu30bITOYHON KOHLIEHTPALMK aHTUTENA (TIPH TOH JKe KOHLIEH TPALuU
CD47 B obpasne). BenenctBre 3T0ro MakcumMaibHas CBs3bIBaromas crnocobHocts (T.e. Bmaxa)
aHTUTENAa B OTHOLICHWH AerjimkosuiupoBanHoro CD47 sBnsercs mokasareieM KOHICHTPALUU

JIOCTYMHBIX CAWTOB CBSI3BIBAHUSA JUUIS AHTUTENA Ha Jiermuko3uupoBanaoMm CD47.

21



CornacHoO NpPEANOYTHTENFHBIM BapHAHTAM peAIM3alid MaKCHMAaJIbHAs CBS3bIBAIOIIAS
ciocobHocTh (T.e. Bmax;) aHTuTeNna B OTHOWIEHUH Heriuko3mwmpoaHHoro CD47 cocraensier mo
MeHbinel Mepe 60% uu o MeHbinel Mepe 70% OT MaKCHMAaJIbHOW CBSI3BIBAOLIEH CTOCOOHOCTH (T.€.
Bmax;) antutena ¢ rimkoswinposanaeiM CD47. CorylacHO TaKMM BapHaHTaM Peajii3aliy CUATAIOT,
YTO AETJINKO3WJINPOBAHHE B 3HAUNTEIBHON CTENEHU HE BIIMSET HA MAKCHMAJIbHYIO CBSI3bIBAIOLIYIO
CIOCOOHOCTS, T.€. cBsi3biBaHue aHTHTENA ¢ CD47 He 3aBUCUT OT MIMKO3HIIUPOBAHHSL.

CornacHo clenylOIIMM BapuUaHTaM peaJn3alii CBOWCTBA CBSI3bIBAHUS AHTUTENA C
TJINKO3WJIMPOBAHHON U AerMKo3uupoBaHHoi ¢opmamu CD47 MOXXHO CpaBHHUBATh HA OCHOBAHHH
cootHowenus 3Hauennii EC95. EC95 npencrasnsier coOOW KOHIEHTPALUIO aHTUTENA, IIPU KOTOPOH
3aHATBl 95% calitoB cBsi3biBaHus HAa CD47. Takum 00pa3oM, COrJIaCHO HEKOTOPBIM BapHUAHTAM
peaym3anyuu apHUHHOCTL AHTHUTENA B OTHOLICHUHM HETJIMKO3WJIMPOBAHHON M TIIMKO3WJIMPOBAHHOM
dopm CD47 MOXKHO CpaBHHUTH TOCPEICTBOM OINpEAEIeHHuss COOTHOIeHus 3HaueHuin EC95
CBSI3bIBAHHSI aHTHTENA C Kakaoil ¢opmoil. B mpeamouturensHOM BapHaHTe JAaHHOE COOTHOLIEHHE
menbine 10:1 wiu 9:1. Hdpyrumu cinoBamu, ECOS cBsi3biBaHUSI aHTUTENA C HETJIMKO3UJIHPOBAHHBIM
CD47 moxer ObiTh He Oosee yem B 10 wim 9 pas Beime, yem EC9S5 cBsspiBaHus aHTHTENA C

ruko3mmpoBaHHbiM CD47.

Kunernka JUCCOIMHUAIINY aHTHTEIA

CoryacHo qpyroMy acrekTy HaCTOSIIEro H300peTeHus mpeIoKeHsl anTuTesa npotus CD47,
KOTOpbIe XapakTepu3yroTcs ckopocthio muccouunarmu (Koff) or CD47 B npenenax onpeneneHHOro
mranazoHa. B wactHocTH, OBUTO MPOAEMOHCTPHPOBAaHO, uTo aHTuTena npoTHB CD47 ¢ BBICOKOI

CKOPOCTBIO JIM CCOLMAIIMH, KOTOPhIE XapakTepu3yrorcs 3Hauennem Koff, mpesocxomsmum 1 x 107 ¢
!, uaTencuBHO U ObICTpO oTcoemuusIOTes 0T KKK, HO Takyke OBLICTPO yTPauMBAIOT OOJNBINYIO YACTh
cBOell (DYHKLHMOHAIBHOW AKTHBHOCTH B OTHOILIEHHH OMYXOJEBBIX KJIETOK, HANpPUMeEp, YCHUJICHHE
(daronurosa omyxosieBbiX kierok. Hamportus, antutena mnporue CD47 ¢ oueHb MemIeHHOMH
CKOPOCTBIO JIUCCOLUAIMH, KOTOpPBIE XapakTepusytoTcs 3HaueHneM Koff menee 1 x 10+ ¢!, Gonee
MEIJIEHHO OTCOEAMHSIOTCS OT OMYyXOJIEBBIX KJIETOK, HO ocTaroTcs mpucoeanHeHHbIMU K KKK 1 MoryT,
TAKAM 00pPa3oM, XapaKkTepu30BaThCs 3(H(PEKTOM MOTTIOMIEHHS H, BO3MOKHO, OOJIBIIIMM KOJHMYECTBOM
no0ouHbIX 3 PeKToB.

Bcenencreue storo anturena npotus CD47 ¢ mpomMeXyTOYHONH KHHETUKON AMCCOLUAINHN, KOTOPHIE

-1 obecreunBarOT ONTUMANBHOE

xapaktepusyrorcsa 3nauenneM Koff or 1 x 10* go 1 x 107 ¢
paBHOBecHe CBsi3bIBaHUs/BbICBOOOKAeHUsT CD47, T.e. obecnieunBaroT caadbiii 3P PeKT NOrIoeHus 1

nobounble 3PQeKTsl MPH COXpPaHEHUH MNPOTUBOOMYXONieBOi 3¢ dexkTuBHOCTH. COOTBETCTBEHHO,
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COTJIACHO OHOMY aCIeKTy B HACTOSIIIEM H300pETeHUH MPeIIOKEHO aHTHTENO, KOTOPOE CBSI3bIBAETCS
¢ CD47, u 3nauenne Koff ceaspiBanus ¢ CD47 koroporo cocrasmsier ot 1,0 x 10%* ¢! 1o 1,0 x 1073 ¢
1. CornacHO KOHKPETHBIM BapUaHTAM pEAIU3AlMU  AHTHTENO MOJKET CBA3BIBATECA C
TJIMKO3UIMPOBAHHBIM /1K Heruko3uupoBanHbIM CD47 co 3nauenunem Koff B mannom nuanazone.
B npenmouTHTensbHOM BapuUaHTE AHTHTENO XapakTtepusyercs 3HaueHueM Koff cesisbiBanus ¢
(HanpuMep, TIMKO3UIMPOBAHHBIM H/WJIH Hermuko3umupoBanubivM) CD47 o1 1,0x 10%4 ¢! 1o 1,0 x 10-

3¢l or2,0x10%¢c! 101,0x10% ¢!, 0r2,5x10% ¢! 108,0x 10* ¢!, 012,5x 10* ¢! 10 5,0 x 10*

clumior3,0x10% ¢! 10 4,5x 104 ¢,

AHTHTENA

CoriacHO OJHOMY AacCIeKTy HACTOsiliee H300peTeHHe HAMPABJIEHO HAa MOHOKJIOHAJIBHBIE
AQHTHUTENA MBbIIIM, T'YMAHU3UPOBAHHBIC WM XHMEpPHbIE MOHOKJIOHAJIbHBIE AHTUTENA, KOTOpPbIE
cnetuduuno cBs3biBaroTess ¢ CD47 uenoBeka, W JIMHUK KJIETOK, KOTOPbIE MPOAYLHPYIOT TaKue
antutena. Taxue antutena npotus CD47 cornmacHo Hacrosiemy H300PETEHHIO IEMOHCTPHPYIOT
pa3IMYHbIE JKeNATeNIbHbIe XapaKTEePUCTHKHU Ul MPOTHBOPAKOBOH Tepamuu (HO HEe OrpaHUYHBASICh
€10), TaKWe Kak CyliecTBeHHOoe HapyueHnue B3aumonercteusi CD47-SIRPo BHE 3aBHCHMMOCTH OT
u3oTuna anturesa (u 3QpGeKTopHbIX PYHKIU), OBICTPYIO KHHETUKY AUCCOLUALUH CO 3HAUECHHUSIMH
Koff B muanmazone o1 1,0x 10* ¢! 10 1,0x 10° ¢!, 012,0x 10* ¢! 10 1,0x 102 ¢!, 01 2,5x 10* ¢
' 108,0x 10%* ¢!, 012,5x 10%* ¢! 10 5,0 x 10 ¢! wmm o1 3,0 x 10* ¢! 10 4,5 x 10 ¢! (Torma xax
STaJOHHbIE AHTHTENA IEMOHCTPUPYIOT MeHbInee 3Hauenne Koff or 5,0 1o 8,9 x 107 ¢1). Kpome Toro,
AQHTHUTENA COrJIACHO HACTOAIIEMY H300pPETEHHIO OBICTPO BBICBOOOKIAIOTCS IOCJIE CBSI3BIBAHHS C
CD47 na kpaCHBIX KJI€TKax KpOBH (TOrIa Kak 3TaJOHHbIE aHTHTeNA C MeHbIIUM 3HaueHneM Koff
BBICBOOOKIAIOTC  Ooniee  MemieHHo). JlomonHutensHo, aHtuTena mnpotuB CD47 cormacHo
HACTOSIIIEMY  HM300pETEeHHIO  JAeTaroT  BO3MOXHBIM  dhdextuBHbIll  (arouuros  CD47-
SKCIPECCUPYIOLINX OMYXOJIEBBIX KIETOK MakpodaraMu 4eoBeKa MOHOLMTAPHOTO MPOUCXOMKIECHHSI.
Kpome toro, antutena mpotuB CD47 coracHO HacCTOSIIEMY H300PETEHHIO AEMOHCTPUPYIOT
UHrUOMpPOBaHHE  POCTA  ONYXOJM HAa  KCEHOTPAHCIUIAHTATHBIX  MOJEISX HA  MBIIIAX,
cBepxakcnpeccupyomux mumens CD47. Kpome Toro, ykasaHHbIe aHTHTENA 00J1a1aI0T MO MEHbIIEH
Mepe OJHOH W3 CIEeayIoIUX XapaKTepUucTUK: HapymarT B3aumozeiicteue CD47 ¢ SIRPo,
CBSI3BIBAIOTCS C TJIMKO3UJIMPOBAHHBEIM U Hernmko3umupoBanHbiM CD47 ¢ cootHomennem ECS0 mus
nernukosuupoBanaoro CD47 mo cpaBHeHUIO ¢ riuko3uanpoBanHbiM CD47, He mpesbimatomum 3,0,
u ¢ cootHomeaneM ECO5 nns nermukosunuposannoro CD47 mo cpaBHEHHIO C MITHKO3UITMPOBAHHBIM

CD47, ne mnpesbimatomum 10,0, uarubupyror nepemauy curHaiga CD47-SIRPo, ycunuparot
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(aromnutos onpeneneHubix CD47-5KCPecCUpyOIMNX KIETOK, HE BBI3BIBAIOT 3HAUUTEIHLHOTO YPOBHS
ArrJIIOTUHALMY KJIETOK U HaxO[sIT IPUMEHEHHE B PA3JIMUHbIX TEPANEBTUUECKUX U JUArHOCTHUECKUX
cniocobax. IIpennouTuTensHBIMU SBJISIIOTCSL AaHTUTENA, KOTOpbIe cBsidbiBatoTCsi ¢ CD47 venoBeka u
KOTOpbIe mpeacrasiieHsl B hopmare [gG4 ¢ HeoOs13aTeNIbHOM My TallMel WM MyTausIMH (HarpuMep,
3aMEHON aMHUHOKHCIIOT ISl yaasieHus T-KJIeTOYHOro SMUTona WM 3MUTONOB naxke B ydactke CDR,
takoM kak CDR2). IlpeamouTuTesnbHbIi BapHaHT peATHM3ALUU HACTOSIIErO H300peTeHHs
npencrasisier coboi rpynny antuten npotuB CD47, KOTOpble MOMOJHHUTENBHO AEMOHCTPUPYIOT
cnalyr0 aKTUBHOCTh B OTHOLIEHHH ArTJIOTHHALMUA KPACHBIX KJIETOK KPOBH, YTO JOHOJHHUTENEHO
CBH/IETENILCTBYET O HU3KOH TOKCHUHOCTHU (kaHauaatel NeNe 19, 33 20 (Bxittouasi r'yMaHH3UPOBAHHBIE
U JONOJHUTENbHO MOIU(HIIMPOBAHHbIE aHTHTENA KaHauaaTa 20)), W/uiKu He BBI3bIBAIOT (WIJIH JIUIIb
HE3HAYMTENBHO BBI3BIBAIOT) amonTo3 kietok FOpkar (kammumater NeNe 7. 19, 20 (Bkirouas
I'yMaHH3UPOBAHHBIE U AONOJHUTENIBHO MOAN(HUIIpOBaHHbIEe aHTHTeNA KaHauaaTa 20), 22 (Bkiovast
I'YMaHU3UPOBAHHBIE U IOMOJHUTENBHO MOIU(pHUIUPOBaHHbIE aHTUTENA KanauaaTa 22), 33). Kpome
TOro, 0oJiee HPEeOUTHTENbHBIH BapUAHT PEATH3ALHH HACTOSIIEro H300pETEeHHs IMPENCTaBISIET
coboit rpymmy aHtuten npotaB CD47, KOTOpble  OMOJIHUTENBHO  CBSI3BIBAIOTCS  C
TJIUKO3MJIMPOBAHHBIM M HErMKO3WMpoBaHHEIM (CD47 BHe KIETKH WJIM CBSI3BIBAIOTCS C €ro
UMMYHOJIOTHYECKH AKTHBHBIM U TJIHKO3WJIMPOBAHHBIM U HETJHMKO3MJIMPOBAHHBIM (hParMeHTOM.
Kpome Toro, Oojiee NpPeONOYTHTENbHBIH BapHAHT pEAJM3ALHUUA HACTOSIIETO H300peTEHHs
npencrasisier cobor rpymny antuten npotuBs CD47, xoTopbie CBA3BIBAIOTCI C MOHOMEPOM H
mumepom CD47, takoro xak CD47 uenoseka. Kpome Toro, 6oiee mpeamouTHTENbHBIA BapHaHT
peanmM3alii HACTOSILEro H300peTeHHsl MpPeacTaBiseT coboit rpynmy antuten npotus CD47,
KOTOpBIE CBS3BIBAIOTCS C KOHKPeTHBIM snutonoM Ha CD47, T.e., B Y4aCTHOCTH, C MPEPBIBHCTHIM
SMUTOINOM, KOTOphIH comepkut K59, R63, Y66, T67, H108, T109, T117 u T120 CD47 yenoseka,
npornymeposanHsbie corjiacio SEQ ID NO: 151 (manpumep, kaumuaat 20 u ero ryMaHU3UPOBAHHBIE
u MoauduuupoBaHHbIe Bepcuu). Jpyroi mpuMep BapHaHTa peau3aliii HACTOSLIErO U300peTeHuUsI
npencrasisier coboii rpynny antuten npotuB CD47, KOTOpble CBS3BIBAIOTCS C KOHKPETHBIM
snutonoM Ha CD47, T.e., B 4aCTHOCTH, C IPEPHIBUCTBIM 3MHUTONOM, KOTOPbIH comep:kut K59, K61,
S107, H108, T117, T120 u R121 CD47 uenoseka, nporymepoBanHsie corsjacHo SEQ ID NO: 151
(Hanmpumep, kaHaAUAAT 22 ¥ €ro r'YMaHU3UPOBAHHBIE M MOIH(DHLIMPOBAHHBIE BEPCHUH ).
IIpeanouTuTeNbHEIMU KaHUIATAMH SBJISIIOTCS Kauauaatel 7, 14, 15, 19, 20, 22, 26 u 33. Eme
Oonee mpennmoYTHTENbHBIMH KaHaumatamu sieisitoress 7, 19, 20, 22 u 33. Topasmo Oonee
MPENNOYTUTENbHBIMY KaHauaaTaMu sieiistiiorest 20 u 22. Hanboree mpeanoYTUTENbHBIM KaH THAaTOM

sBysietcss Kanauaat 20 (BKIJIKOUash T'yMaHW3WPOBAHHBIE W AOMOJHHUTEIBHO MOAH(DHIIMPOBAHHBIE
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anTurena kanmuaara 20, t.e. kanguaater 20.1 — 20.30). Ilpennokensr CDR (cornacHo Hymepaiuu
Kabora — (tabmuma 2) u IMGT — (tabmuua 3)) u BapuabenbHbie obnactu (tabmuma 1)
WUTIOCTPATUBHBIX aHTUTEN (00O3HAUEHHBIX B HACTOSINEM AOKYMEHTe OObIYHO Mo HOMepy (N°)
KaHIM/aTa WK Ha3BaHUIO aHTUTeNa) (Hymepauus coriacHo IMGT sBisieTcs mpeanouTHTETbHON).
AHTHTENa, MPEACTABIIMIOLINE WHTEPEC, BKIIIOYAIOT OTH MPENJOKEHHbIe KOMOMHALUHU, & TaKKe
crusiHUsL  BapuabenbHBIX 00JacTeld C COOTBETCTBYIOIIMMH KOHCTAHTHBIMH OOJACTAMH WM
(dparMeHTaMu KOHCTAHTHBIX obyiacTeld, Hanpumep, ais nonydenus F(ab)'-anturten. BapuabenbHbie
obnacty, NpeaCTaBISIOLNE HHTEPEC, BKJIFOYAIOT IO MEHbLIEH Mepe onHy nocienoBaTensHocte CDR
npenoxkeHHbIx antuten npotus CD47, rne CDR mosxer conepxkats 3, 4, 5,6, 7,8, 9, 10, 11, 12 unmu
Oonee aMUHOKHCIIOT. B KauecTBe aibTepHATHBBI, AHTHTENA, MPEACTABIISIFOIINE HHTEPEC, COAepIKaT
BapualenbHyI0 O0JaCTh, MPEACTABJIEHHYID B NPEUIOKEHHBIX AHTUTENAX, WIA Hapsl
MOCJIEIOBATENILHOCTEN BapHalOebHbIX 00JIACTEl, MPENCTABIIEHHBIX B HACTOSIIEM IOKYMEHTE. DTH
AQHTUTENIA MOTYT MNPEACTABISITH COOOW IMOSHOpPa3MepHble AHTHTENA, HANpHMEpP, COAEpIKALIHe
KOHCTaHTHYIO 00JIaCTh UMMYHOTJIOOYJIHHA YesloBeKa Jirodoro uzotumna, Hanpumep, [gG1l, 1gG2, IgG3,
IgG4, IgA, Gonee npeanourutensuo, [gG4, He00A3aTENBPHO C MyTalMel WM MyTalUsSIMH, HAIPUMeED,
B KOTOPBIX HEKOTOpBIE UM BCe T-KiIeTOUHbIe AMUTONbI fake B mpenenax ydactka CDR 3ameneHs!,
HAIpUMep, MOJIYalled KOHCEPBATHBHOW AaMHMHOKHCIOTOW WM aMHHOKUCIOTAMH (CM. TakKe
HApUMeEp, SKCIEPUMEHTAJIbHYIO YacTh), MpuMepbl, Takue kak myrtauuu S228P u L235E, T.e. B
koTopbix myTarmu S228P u L235E BBeneHsl BO n30ekaHn€e MOTEHIIHAILHOTO OOMEHA LENMsIMHU | ISt

camwkenns apduanoctu hIgG4 B otHomeHu Fc-ramMma penentopoB, COOTBETCTBEHHO.

Ta6mmua 1: BeiOpaHHbie KaHIUAATE C YKa3aHHEM HOMeEpa KaHauaaTa, Haseanus antutena, SEQ ID
NO Bapuabensroii obnactu Tskenoit uenu (VH) u SEQ ID NO BapuabenbHOl 001aCTH JIETKOM LEmH

(VL):

Howmep Haspauue anturena SEQ ID NO SEQ ID NO
KaHuIaTa BapradesbHOI BapHralebHOM
obmacTu TKeNnol | 00JacTH JIErKoi
uen# (B uenu (B
HACTOSAIIEM HACTOSIIEM
JIOKYMEHTE TaKKe€ | TOKYMEHTE
obo3HaueHa TaKXKe
«VH») obo3HaveHa
«VLy»)
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7 VTO008-ALS5-10G7-10K7 121 122
14 VTO008-AL6-14G1-16K1 123 124
15 VTO008-AL6-18G1-18K21 125 126
19 VL008-AL17-7G1-7K6 127 128
20 VL008-AL18-14G4-14K1 129 130
22 VL008-AL13-8G5-8K3 131 132
26 VTO008-AL6-10G3-10K1 133 134
29 VTO008-AL6-20G7-20K7 135 136
30 VTO008-AL6-39G2-39K2 137 138
33 VLO008-AL17-8G5-8K7 139 140
20.1 H20-VH1-VLI1 141 146
20.2 H20-VH1-VL2 141 147
20.3 H20-VH1-VL3 141 148
20.4 H20-VH1-VL4 141 149
20.5 H20-VH1-VL5 141 150
20.6 H20-VH2-VLI1 142 146
20.7 H20-VH2-VL2 142 147
20.8 H20-VH2-VL3 142 148
20.9 H20-VH2-VL4 142 149
20.10 H20-VH2-VL5 142 150
20.11 H20-VH3-VLI1 143 146
20.12 H20-VH3-VL2 143 147
20.13 H20-VH3-VL3 143 148
20.14 H20-VH3-VL4 143 149
20.15 H20-VH3-VL5 143 150

26




20.16 H20-VH4-VL1 144 146
20.17 H20-VH4-VL2 144 147
20.18 H20-VH4-VL3 144 148
20.19 H20-VH4-VL4 144 149
20.20 H20-VH4-VL5 144 150
20.21 H20-VH5-VLI1 145 146
20.22 H20-VH5-VL2 145 147
20.23 H20-VH5-VL3 145 148
20.24 H20-VH5-VL4 145 149
20.25 H20-VHS5-VLS5 145 150
20.26 H20-VH2-VLS5,Y; h20-H2-LSY | 142 159
20.27 H20-VH3-VL2)Y; h20-H3-L2Y | 143 156
20.28 H20-VH3-VL3,Y; h20-H3-L3Y | 143 157
20.29 H20-VH4-VL4,Y; h20-H4-L4Y | 144 158
20.30 H20-VH4-VL5,Y; h20-H4-L5Y | 144 159
20,Y VL008-AL18-14G4-14K1, Y 129 154
2211 H22-VH1-VLI1 168 172
222 H22-VH1-VL2 168 173
223 H22-VH1-VL3 168 174
224 H22-VH1-VL4 168 175
225 H22-VH2-VLI1 169 172
226 H22-VH2-VL2 169 173
227 H22-VH2-VL3 169 174
22.8 H22-VH2-VL4 169 175
229 H22-VH3-VLI1 170 172
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22.10 H22-VH3-VL2 170 173
2211 H22-VH3-VL3 170 174
2212 H22-VH3-VL4 170 175
22.13 H22-VHA4-VLI1 171 172
22.14 H22-VH4-VL2 171 173
22.15 H22-VH4-VL3 171 174
22.16 H22-VH4-VL4 171 175

Tabauua 2: BeiOpanHble KaHAUOATHI C YKa3aHHEM HOMepa KaHauaaTa, Ha3BaHus antutena, SEQ ID
NO CDR msxenoit nenu (VH) u SEQ ID NO CDR nerkoit nenu (VL) (HoMeHKIaTypa COTrJIacHO
Ka6oty):

Howmep Hassanmne anturena SEQ ID SEQ |SEQ |SEQ |SEQ |SEQ
KaHOUIaTa NO CDR1 | ID ID ID ID ID
VH NO NO NO NO NO
CDR |CDR |CDR |CDR | CDR
2VH |[3VH |[1VL [2VL |3VL
7 VTO008-AL5-10G7-10K7 |1 2 3 7 8 9
14 VTO008-AL6-14G1-16K1 | 13 14 15 19 20 21
15 VTO008-AL6-18G1- 25 26 27 31 32 33
18K21
19 VL008-AL17-7G1-7K6 37 38 39 43 44 45
20 VL008-AL18-14G4- 49 50 51 55 56 57
14K1
22 VL008-AL13-8G5-8K3 61 62 63 67 68 69
26 VTO008-AL6-10G3-10K1 | 73 74 75 79 30 31
29 VTO008-AL6-20G7-20K7 | 85 86 87 91 92 93
30 VTO008-AL6-39G2-39K2 | 97 98 99 103 104 105
33 VL008-AL17-8G5-8K7 109 110 111 115 116 117
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20, VLO008-AL18-14G4- 49 50 51 55 152 57
oTtkoppektup | 14KI1,

oBaHHbIN T- | oTKOppekTupoBaHHEIHN T-
KJIETOUHBIHN KJICTOYHBIHN 3TTUTOII
SMUTOI

Tab6auua 3: BeiOpanHble KaHAUOATHI C YKa3aHHEM HOMepa KaHauaaTta, Ha3BaHus antutena, SEQ ID
NO CDR rmsxenoii nenu (VH) u SEQ ID NO CDR nerkoit uenu (VL) (Homenknatypa IMGT):

Howmep Haszsanne antutena | SEQ ID SEQ |SEQ |SEQ |SEQ |SEQ
KaHauaaTa NO CDR1 |ID 1D 1D ID ID
VH NO NO NO NO NO
CDR |CDR |CDR |CDR |CDR
2VH |[3VH |1VL |[2VL |3VL
7 VT008-AL5-10G7- 4 5 6 10 11 12
10K7
14 VT008-AL6-14G1- | 16 17 18 22 23 24
16K1
15 VTO08-AL6-18G1- |28 29 30 34 35 36
18K21
19 VLO08-AL17-7G1- | 40 41 42 46 47 48
7K6
20 VLO08-AL18-14G4- | 52 53 54 58 59 60
14K1
22 VLO08-AL13-8G5- | 64 65 66 70 71 72
8K3
26 VTO08-AL6-10G3- | 76 77 78 82 83 84
10K1
29 VTO08-AL6-20G7- | 88 89 90 94 95 96
20K7
30 VTO08-AL6-39G2- | 100 101 102 106 107 108
39K2
33 VLO08-AL17-8GS5- | 112 113 114 118 119 120
8K7
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20, VLO08-AL18-14G4- | 52 53 54 58 153 60
oTkoppexktuposa | 14K1,

HHBIN T- OTKOPPEKTUPOBAHHBI
KJIE€TOYHBII ¥ T-x1eTOUHBIN
SMUTOI SOUTON

ITomumo Fab, B HacTosiiem H300peTeHHH TakK)Ke MPEIyCMOTpPEHBbI MEHbLIHE (parMeHTh
aHTHTEJIAa ¥ CBS3BIBAIOIIME OSIHUTON MENTUAbI, oOOnamaromme Crneuu(UuUHOCTHIO CBS3bIBAHUS B
OTHOIIEHUH IO MeHblIell mepe omHoro snurona CD47, kotopble Takke MOKHO HPUMEHSTh B
crocofax COINIacCHO HacrosimeMy n3o0pereHuto. Hampumep, OIHOLENOYEYHBIE AHTHTENA MOKHO
CKOHCTpPYHpOBaTh cornacHo crnocoOy narenta CIITA Ne 4,946,778, KOTOPbI MOJHOCTHIO BKJIIOYEH B
HACTOSIINIA JOKYMEHT MOCPEACTBOM CChuTkH. OIHOLENOYEeUHbIE aHTUTENA COEPKAT BapruadesbHbIe
00JIaCTH JIETKOH U TSDKEJNOH Lenel, CoeTHHeHHbIe THOKUM JIMHKEpHBIM (parMeHToM. Eite MeHbInm
sBJsieTCsl PParMeHT aHTHUTENA, U3BECTHBIN KaK OJHOJOMEHHOE aHTUTEINO, KOTOPBIH CONEPIKUT OIUH
BeIieNIeHHBIH noMeH VH. Meroauku mosiydeHus OJHOOOMEHHOI'O aHTHUTENA C IO MEHbIIeH Mmepe
HEKOTOPOH Crenu(puUHOCTHIO CBSI3bIBAHUS HHTAKTHOIO AHTUTENA, U3 KOTOPOr'0 OHO OBLIO MOJIYYEHO,
W3BECTHBI B TAaHHOU oOnactu TexHuku. Hanpumep, B nyOnukauuu Ward et al. (Ward S., Gissow D.,
Griffiths A.D., Jones P.T., and Winter G. "Binding Activities of a Repertoire of Single
Immunoglobulin Variable Domains Secreted from Escherichia coli," Nature 341:544-46 (1989))
PacCKpPBIT CIOCOO CKPUHHMHIA JUIs TOJydeHHs BapuaOeabHOW OO0JACTH TSLKENOW LENmd aHTHTENa
(ogHomomenHoe anTHTENO H) ¢ mocTatounoit a(pMHHOCTHIO B OTHOLIEHHUH €r'0 SMUTONA-MHIIEHH IS
€ro CBSI3bIBAHUS B BBIIEJIEHHON (popme.

Hacrosimee u3oOpeteHune Takke OOECEUHBAET BBIJEIEHHbIE HYKJIEHHOBBIE KHCJIOTHI,
KOAMPYIOLIHE TYMaHH3UPOBAHHbIE WM XUMepHble aHTHTeNa NMpoTHB CD47, BEeKTOpBI U KIIETKH-
X03s51€Ba, COAepIKaLIie HYKIIEHHOBYIO KHCIIOTY, H PEKOMOMHAHTHBIE METOANKH MOJTYUYEHUsT aHTUTE.
HyknenHOBble  KHCIIOTBI,  MPENCTABJISAIOLINE  HHTEPEC, MOrYT  ObITh  UAEHTUYHBIMH
NOCJIEIOBATENIEHOCTSAM MPEIJIOKEHHBIX HYKJIEHHOBBIX KHCJIOT MO MEHBILIEH Mepe MPUOIH3UTENBHO
Ha 80%, mo MeHbIIel Mepe npuOIH3UTENLHO HAa 85%, MO MeHblel Mepe npubaH3uTebHO HA 90%,
o MeHblIeld Mepe mpuOIM3UTENbHO HA 95%, MO MeHblel Mepe MpUOIH3UTENEHO HA 99% win
NOJHOCTBIO HUAEHTUYHBIMH. Takue HempepbiBHbIE MOCIEAOBATENbHOCTH MOTYT KOIHPOBAThH
nocienoBatensHOCTh CDR min MOryT KOAMPOBaTh MONHYIO BapuabenbHyio 00macTs. Kak u3BectHO
B JIAHHOW OOJIACTH TEXHWKH, MOCIEIOBATENILHOCTh BapHaOENbHON 00JaCTH MOXKET OBITh CIMTA C

noCjICa0BaTCIIPHOCTEIO COOTBGTCTBYIOH.IGI\/'I KOHCTAHTHOM 00IaCTH.
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Jns  TmoNydeHuss aHTHTEN PEKOMOWHAHTHBIM  CIOCOOOM  HYKJIEHHOBYKD — KHCIIOTY,
KOAMPYIOILIYIO aHTUTENA, BCTPAUBAIOT B PEIUIMLAPYEMBIN BEKTOP IS IOCIEAYIOIIEro KIIOHHPOBAHUS
(ammmduxammu JJHK) umn gns sxenpeccun. JTHK, koaupyomyr0 MOHOKJIOHAJIBHOE aHTHTENO, C
JIETKOCTBIO BBIJEISIOT M CEKBEHHPYIOT C MpPUMEHEHHeM OOIIENpPUHSTHIX Mpoueayp (Hampumep, C
NPUMEHEHHEM OJIMTOHYKJICOTHUIHBIX 30H/I0B, CIIOCOOHBIX K CIEeUU(PUUYHOMY CBS3BIBAHHUIO C T€HAMH,
KOAMPYIOLIMMHE TSKEINTYIO U JIETKYIO [enu aHTHTeNa). J[ocTynmHO MHOKeCTBO BEKTOPOB. KOMIOHEHTEI
BEKTOpa, Kak MPABHIJIO, BKJIIOYAIOT, 03 OrpaHWYeHusi, OJUH HJIM HECKOJIBKO U3 CIEOYIOLIUX:
CHTHAJIHYIO TOCJIEA0BATEIbHOCTb, TOUKY Hauaja PeIuIMKalMH, OAWH HJIM HECKOJBKO MapKepHBIX
T'€HOB, YHXaHCEPHBIN 3JIEMEHT, IPOMOTOP U MOCJIENOBATENBHOCT TEPMUHALIMY TPAH CKPUIIIIUH.

Antuteno mpotuB CD47 corjiacHO HACTOAIIEMY H300PETEHHUIO MOXKET OBITh MOJIyYeHO
PEKOMOMHAHTHBIM CIIOCOOOM HE TOJBKO HANMPSIMYIO, HO TAKKe B BHIE CIUTOrO MOJHIENTHIA C
TeTepOJIOTUUHBIM WM TOMOJIOTMUYHBIM IOJIMIENTUIOM, KOTOPBI CONEP)KUT CHUTHAJIBHYIO
HOC/IE0BATEIBHOCTD WK JPYTrOW MOJHUITENTH/I, COAePKAIINI Creu(pHUHBIN CAUT PACILIEIIEHHUs Ha
N-koHIe 3pesoro Oenka WM TMOJHMIENTHAA, IOCIEIOBATENILHOCTE KOHCTAHTHOW o0JjacTu
UMMYHOTJIOOyIMHA W T.. BpiOpaHHAas reTepojioOrMYHAas CUTHAJbHAS [OCJIEeIOBATEIBEHOCTD,
IPEANOUTHTENBHO, MOXKET SIBJIATHCS TAKOBOW, KOTOpasl pacrmo3Haercss u mpoueccupyercs (T.e.,
OTLIETJIIETCS] CHTHAJIBHOM MENTHAa301) KIETKOH-X03IMHOM. B ciyuae mpOKaprOTHUYECKUX KIIETOK-
X035€B, KOTOPBIE HE PACIIO3HAIOT U HE MPOLIECCHPYIOT HATUBHYIO CHTHAJIBHYIO MOCIIEI0BATEIbHOCTD
aHTHUTE]A, CUTHAIBHYKO TOCJEIOBATEIbHOCTh 3aMEHSIOT  BBIOPAHHOW  MPOKAPUOTHUECKOM
CHUTHAJIBHOM MOCJIEeIOBATEILHOCTBIO.

«BbinenenHas» MoOJieKyJa HYKJIEMHOBOW KHCJIOTBI MPENCTABJIIET COOOW MOJIEKYITY
HYKJIEMHOBOW KHCJIOTBI, KOTOpas MACHTH(PULHUPOBAHA W OTAENEHA OT MO MEHbIIeH Mepe OAHOM
3arps3HSIOIENH MOJIEKYJIbI HYKJIEHHOBOH KHCJIOTHI, C KOTOPOH OHA OOBIYHO CBSI3aHA B MPHPOJHOM
HUCTOYHUKE HYKJIIEMHOBOH KHCIJIOTHI AHTUTENA. BbIAeNeHHass MOJIEKyJia HYKJIEHHOBOW KHCIIOTHI
oTMYHAa MO (hOopMe WM OKPYKEHHIO, B KOTOPOM OHa Haxomurtcs B mpupozae. CremnoBaTensHO,
BBIJICJIEHHBIE MOJIEKYJIbl HYKJIGHMHOBOW KHCJIOTHI OTJIMYAIOTCS OT MOJIEKYJIBI HYKJIEMHOBON KHUCJIOTHI,
CYLIECTBYIOIIEH B KieTkax B mpupoae. OOHAKO BBIIEICHHAS MOJIEKYJia HYKIEHHOBOW KHCJIOTHI
BKJIIOYAET MOJIEKYJy HYKJEHMHOBOW KHCJIOTBI, KOTOpas COOEPXKHUTCS B KJIETKaX, OOBIYHO
SKCIPECCUPYIOIINX AaHTUTENO, B KOTOPBIX, HAIPHMEP, MOJIEKYJIa HYKJIEMHOBOH KHCIIOTBHI HAXOAUTCS
B XpOMOCOMAJIEHOM PACHOJIOKSHHH, OTJIMYHOM OT PACIIOIOKEHUS B KJIIETKaX B MIPUPOE.

Iomxopsmue kieTKU-xo3sieBa msl KiIoHupoBanus uiHm 3kcrnpeccun JHK mpencraensror
co0OM KJIETKH MPOKAPHOT, APOKIKEH UM BBICLINX 3yKapHOT. [[puMepsl MOAXOASAIINX JIUHUH KJIETOK-

XO035€B  MJIEKONUTAIOIUX  MPEACTABIAIOT  coboit  ymuHuio  mouek  CV1 00€3bsIHBI,
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tpanchopmuposanuyo SV40 (COS-7, ATCC CRL 1651); kietku SMOPHOHATBHON MOYKHU YETOBEKA
(knetku 293 uau 293, cyOKIOHUpPOBaHHBIE IJIs1 POCTA B CYCIeH3HOHHOM KybType, Graham F.L. and
Smiley J. " Characteristics of a human cell line transformed by DNA from human adenovirus type 5,"
J. Gen. Virol. 36:59-72 (1977)); xnerku nouku HoBOpokaeHHoro xomska (BHK, ATCC CCL 10);
KJIETKH SIMYHUKOB KHTAHCKOTO XOMSKA; KJIETKH SSUYHHKOB kuTaiickoro xomska/dhFr- (CHO/dhFr-,
Urlaub G. and Chasin L.A. "Isolation of Chinese hamster cell mutants deficient in dihydrofolate
reductase activity," Proc. Natl. Acad. Sci. USA 77(7):4216-20 (1980)), xnerku Cepronu MbIH
(Mather J.P. "Establishment and characterization of two distinct mouse testicular epithelial cell lines”,
Biol. Reprod. 23(1):243-251 (1980)); xnerxu mouku 00e3bstbl (CV1, ATCC CCL 70); KIeTKH IOYKH
adpuxanckoni 3enenor Mmaptoiiuku (VERO-76, ATCC CRL-1587); kieTku kapuuHOMBI IEHKH MATKH
yenoseka (HELA, ATCC CCL 2); knerku nouku codbaku (MDCK, ATCC CCL 34); kietku neueHu
kpoic auHuu Buffalo (BRL 3A, ATCC CRL 1442); knerku jnerkux uenoseka (W138, ATCC CCL
75); knetku nedenu yenoseka (Hep G2, HB 8065); kieTku omyxoiu MOJIOUHOM ykese3pl Mt (MMT
060562, ATCC CCLS51); xnerku TR1 (Mather J.P., Zhuang L.Z., Perez-Infante V., and Phillips D.M.
"Culture of testicular cells in hormone-supplemented serum-free medium", Annals N.Y. Acad. Sci.
383:44-68 (1982)); knerku MRC 5; knerku EB66 (cm., nanpumep, EP 2150275B1); knetku FS4; u
muanto remnatoMbl denmoBeka (Hep G2). Kierok-xo3sieB TpaHCHOPMHUPYIOT BBILIEOMHCAHHBIMHE
BEKTOPAMHU SKCIPECCHH MJIM KIIOHUPYIOIIUMHE BEKTOpAaMH IJIs mostyueHus auturtena npotus CD47 u
KYJbTHBUPYIOT B OOLIENPUHSATON MHUTATENLHON Cpene, MOOU(pHUIHPOBAHHON COOTBETCTBYIOLIUM
0o0pa3oM st HHAYKIHH [POMOTOpaMH, OTOOpa TPaHC(OPMAHTOB HIIM aMIUIH(UKAIMH T[EHOB,
KOJUPYIOLIHX LI€JIEBbIE MOCIEI0BATEIbHOCTH.

KoMmosuiuio aHTHTEN, MONYYEHHYK) M3 KJIETOK, MOKHO OYHCTHTB C IMPUMEHEHHEM,
Hampumep, xpomatorpaduu ¢ THAPOKCHAMATHTOM, relb-djiekTpodopesa, muanusa u adPuHHOIM
xpomarorpaduu, npudem aduHHas Xpomatorpadus SBISETCS MPEANOYTHTEIHHON METOIUKOM
ounctku. [Ipurognocts Oenka A B kauecTBe ad(HUHHOTO JIUTaH A 3aBUCUT OT BHJIA U H30THIIA JIFOOOTO
Fc-momena umMmyHOrIO0y IMHA, MTPUCYTCTBYIOIIETO B AHTUTENE. BeNoK A MOXHO MPUMEHSITh IJIst
OUYHCTKH aHTUTEN HA OCHOBE TsoKeNbIX uemnel v1, y2 umn y4 yenoseka (Lindmark R., Thoren-Tolling
K., Sj6quist J. "Binding of immunoglobulins to protein A and immunoglobulin levels in mammalian
sera", J. Immunol. Meth. 62(1):1-13 (1983)). benok G pexkomenayroT s y3 udenoBeka (Guss M.,
Eliasson M., Olsson A., Uhlén M., Frej A K., Jornvall H., Flock J.1., and Lindberg M. "Structure of
the IgG-binding regions of streptococcal protein G", EMBO J. 5(1):1567-1575 (1986)). Matpuna, k
KOTOPO# mpucoenuHstorT apduHHBIN THrany, Jamie BCero mpeactaBisieT coOol araposy, HO TakKe

AOCTYIIHBI U APYTrHE€ MaTpPpHLBI. CrabuiibHBIE ¢ MEXaHUYECKOW TOUKH 3pC€HUS MATPHUILBI, TAKUEC KakK
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CTEKJIO C KOHTPOJIMPYEMBIM pa3MepoM TMOp WM NOJU(CTUPEHIUBUHUI)OCH3EH, 00eCHeunBaroT
OoJbLIMEe CKOPOCTH MOTOKA 1 O0JIee KOPOTKHE BpeMeHa 00pabOTKH, YeM Te, KOTOPbIE MOJKHO TOCTHYb
c araposoii. Eciau antuteno conmepkut CH3-momen, i OYHCTKH NMpHMEHSIOT cmony Bakerbond
ABX™ (J.T. Baker, ®ummuncOypr, Heto-/I>kepcu). Takke DOCTYHNHBI Ipyrue METOAUKUA OYHCTKH
Oenka, Takue Kak (ppaKUMOHMPOBAHHWE HA HMOHOOOMEHHOW KOJIOHKE, MPELUNHTALHS 3TAHOJIOM,
oOpaimenno-gazosas BOXX, xpomarorpadus Ha cuiukaresie, Xpomatorpadus Ha TremnapuHe,
xpomarorpadpusi SEPHAROSE™ Ha aHMOH- HJIM KATHOHOOOMEHHON CMOJie (TaKOi Kak KOJOHKA C
NOJIMACTIAPAruHOBOM  KHCIOTOH), Xpomarodokycuposanue, JCH-IIAATT wu npeuunuraums
cynb(haToM aMMOHWUS, B 3aBUCHMOCTH OT aHTUTEJA, BOCCTAHOBJIEHHE KOTOPOT'O 3aIlJIAHMPOBAHO.
ITocne moOoit craguu WM CTaguil NPEABAPUTENLHOW OUMCTKH CMECh, COIEpPIKALIYIO
AQHTHUTEJIO, MPEACTABJISIOIIee HWHTEPeC, W 3arps3HSIOLIEe BEIIeCTBA, MOXHO IOJBEPTHYTH
xpomarorpadun ruapodobHoro BlaumozencTBus ¢ Hu3kuM pH ¢ mpumeHenuem Oydepa mst
snroupoBanus npu pH mpubmusurensuo 2,5 — 4,5, NpeanodYTUTENBHO, MPOBOIMMON MPU HHU3KUX

KOHLIEHTpauusx coyu (Hanpumep, npudmusutensao 0 — 0,25 M comnn).

CnocoObl IpUMEH eHUsI

I'ymaHu3upoBaHHbIE WM XHMEPHbIE MOHOKJIOHAJbHBIE AHTUTENA COTJIACHO HACTOALIEMY
H300PETEHHIO MOYKHO MIPUMEHSTH [T MOIYJISIMK (aroiTo3a, BKIIOUast CIIOCOObI, MPEACTaBIEHHbIE
B MexkayHapoaHo# 3aseke US2009/000319, koTropast KOHKPETHO MOJHOCTBIO BKITIOYEHA B HACTOS LM i
IOKYMEHT MOCPEICTBOM CChUIKH. Hanmpumep, KOMIIO3UIINN aHTUTENIA MOKHO BBOAUTE ISl YCHJICHHS
(daronuTosa pakoOBBIX KIIETOK, 3kcmpeccupyromux CD47, u, TakuM 00pa3oM, 3TH KOMIIO3HIHH
SIBJITIOTCSL TIOXOISILIUMHE JJIsl JIEUEHHs paka y cyObekTa MOCPEACTBOM BBeAeHus: 3(p(GEKTHBHOTO
KOJINYeCTBAa T'YMaHU3UPOBAHHBIX WJIA XUMEPHBIX MOHOKJIOHAJILHBIX AHTUTEJI COTJIACHO HACTOSILLEMY
H300pETEHHIO.

Taxoke mpenoxeHbl (apMaleBTHUECKHe KOMIO3WIMU Jii MTPUMEHEHHsS] B JICYEHHU DPaKa,
comep:Kalue TyMaHU3UPOBAHHBIE WJIM XHUMEpPHbIE MOHOKJIOHAJbHbIE AHTHTENA COIrJIACHO
HACTOSIIIEMY M300PETeHHIO U HeoOsI3aTeNbHO (hapMalleBTHUECKH MpPUEeMJIEMbIE BCIOMOTaTENbHbIE
BELLIECTBA UJI HOCUTENb.

I'ymaHu3upOBaHHbBIE WM XUMEPHBIE MOHOKJIOHAJIIBHBIE AHTUTENA COIJIACHO HACTOSIIEMY
HU300pETEHHIO MOKHO IPUMEHSITD iA Vitro W in Vivo sl KOHTPOJIs Kypca Tepamnuu 3abosesanus CD47.
Takum 00pa3oM, HampuMep, MOCPEACTBOM H3MEPEHHUsS] YBEIMYEHHs HJIH YMEHbBIIEHHUS KOJUYECTBA

KJIeTOK, dKcnpeccupyomux CD47, B 0cOOEHHOCTH, PaKOBBIX KJIETOK, 3Kcmpeccupytommx CD47,
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MOJKHO OIPENENUTh, SIBJSETCS JIH KOHKPETHBIH TepaneBTHUECKU PEKUM, HANpaBJCHHBIH Ha
obneruenue 3aboneBanus, 3PHEKTUBHBIM.

CornacHo NMpeanouYTHTEPHOMY BapUaHTy peaii3alud T'YMaHH3UPOBAHHBIE UJIM XUMEPHBIE
MOHOKJIOHAJIbHBIE AaHTUTENA COTJIACHO HACTOSLIEMY H300PETEHHIO MOYKHO MPUMEHSTh IJIS JICUEHHS,
OTCPOYHMBAHUSI MPOrPECCHPOBAHHUS, MPEIOTBPAILEHHUS PELUAUBa WM OOJErdyeHus CUMOTOMA paka
WIH APYroro HeOIIACTUYECKOrO COCTOSIHHSI B KAYECTBE MOHOTEPANNH HJIM B KOMOMHALIUH C APYTHM
NPOTHBOPAKOBBIM CPEACTBOM WJIM CpeacTBamMu (KOMOWHHUPOBAHHOW Tepanuu). B HacTosmem
JOKYMEHTE TEPMHHBI «PaK» «HEOIJIA3Us» U «OMYXOJIbY SIBJISIFOTCS B3aUMO3aMeHsieMbIMH. [Iprumepsr
paka BKITIOYAIOT, 0€3 OrpaHHYEHHS, PaK JKeTyIKa, PAK MOJIOUHOM JKEeJe3bl, PaK JIETKUX, PaK SIMUHUKOB,
pak IIefiku MAaTKH, paKk MpeACTaTelIbHOH >KeJe3bl, paK MOUEBOrO Iy3bIps, PaK TOJCTOM U IPSIMOM
KUIIOK, PaK IMOJUKENyIOUHON >KeJie3bl, paK MEeYeHH, pakK MOYeK, PaK IMHTOBUIHOHN >Kelle3bl, pak
TOJIOBHOT'O MO3ra, PaK TOJIOBBI U IIeH, TeMATOJIOTHYECKUN PaK, KAPLUHOMY, MEJIAHOMY, JISHOMHUOMY,
JIeHOMUOCAPKOMY, TJIMOMY, riiobnactomy u T.4. «['emMaTonornueckuii paky» O3Ha4YaeT paK KPOBU H
BKJIFOUAET, CpPeAd MpoYMx, Jieiko3, sumpomy u Muenomy. CoNUAHBIE OMyXOJU BKJIIOUYAOT,
HaIpUMep, ONMyXOJIb JKEIyIKa, OIMYXOJM MOJIOYHOH JKeJe3bl, OMYXOJH JIETKHX, OMYXOJIH SHYHUKOB,
OITyXOJIU MIPEACTATENIbHOM JKeJIe3bl, OYyXOJIM MOYEBOT'O ITy3bIPsl, OIYXOJIH TOJICTON U MPSMOH KHIIOK,
OITyXOJIN TIOKEITYAOYHON >KeJe3bl, OMyXOJH IEeYEeHHU, OIYXOJH IOYeK, OMyXOJb LIUTOBHIHOU
JKeJIe3bl, OMYXOJIb T'OJIOBHOI'O MO3ra, OMYXOJIM T'OJIOBBI M INEH, OMyXOJH HHINEBOJA M OIyXOJH
MenaHoMbl W T.. CHMIOTOMBI, CBsS3aHHbIE C THIAMH paka W OPYTUMH HEOIMJIACTHYECKHUMH
HAPYLISHUSIMH, BKIIIOYAIOT, 0€3 OrpaHu4eHwsl, BOCAaJIeHue, INXOPaKy, odliee HenroMoranue, 6ob,
HOTEPIO aNIMeTHTa, MOTEPI0 MACChl Teja, OTEK, I'OJOBHYIO OOJb, YTOMIISEMOCTb, CBIb, aHEMUIO,
MBILIEYHYIO CIA0OCTh M MBILIEYHOE YTOMJIEHHE.

KoMOuHupOBaHHAs Tepamus MOYKET BKJIIOUaTh OJHO WJIM HECKOJBKO AHTUTEN COTJIACHO
HACTOSALIEMY H300PETEHHIO, COBMECTHO MPUTOTOBJIEHHBIX B COCTAB W/WJIM COBMECTHO BBEIEHHBIX C
ONHHUM WJIH HECKOJbKUMH JONOJHHUTEIbHBIMUA TEPANEBTHUYECKUMH CPENCTBAMHE, HAIMpPHUMeEp,
XUMHOTEPANEBTHYECKUMH WM AHTHHEOIUIACTHUECKUMH CPEACTBAMH, TAKMMU KAaK WHTHOHTOPHI
HUTOKMHA W (aKkTopa pOCTa, HMMYHOCYIPECCAHTBI, MPOTHBOBOCHAIUTENbLHBIE CPEACTBA,
MeTaboNMuUYecKue HMHTCHOUTOpPBI, HHTHOUTOpPHl  (EPMEHTOB W/WJIM  LUTOTOKCHYECKHE  WJIH
UTOCTATHYECKUE CpeAcTBa. TepMHH «KOMOWHALMS» B JAHHOM KOHTEKCTE O3HAYAET, UYTO CPEICTBa
BBOZST IO CYLIECTBY OIHOBPEMEHHO, NapaJUleNIbHO HIM MOCIenoBaTeNnsHo. HMiumoctpaTHBHBIE
XUMHOTEPANEeBTHYECKHE CPEACTBA BKIIIOYAIOT, 0€3 OrpaHuYeHHs], aJIbIECIIEHKUH, aJITPETaMUH,
aMu(OCTHH, acmapardHasy, OJICOMULMH, KameuutabuH, KapOOMJIATHH, KapMyCTHH, KJIaapHOWH,

HUcanpuj, UUCIUIaTUH, Mukiaodochamun, utapabun, nakapbasun (DTIC), pakTHHOMHLHH,
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JIOLIETAKCEN, MOKCOPYOHIIMH, MPOHAOWHOJ, AYOKApPMHIIMH, 3TOMO3uI, (uirpactuM, ¢iaynapaOuH,
¢Topypaunn, reMuuTaOWH, TPAHUCETPOH, THAPOKCHMOYEBHHY, wumapyouuus, wudochamun,
uHTephepoH anb(da, UPHUHOTEKAH, JIAHCOMPA30Ji, JIEBAMHU3OJ, JISHKOBOPHH, MEreCTpPOJ, MECHY,
METOTPEKCAT, METOKJIONPAMH, MUTOMHLIUH, MUTOTaH, MUTOKCAHTPOH, OMENpPa30Ji, OHIAAHCETPOH,
nakurakcen (Takcon™), nWIOKapHmuH, NPOXJIOPIEPA3UH, CAMpPOHH, TAMOKCH(EH, TaKCO,
TOMOTEKAHA THAPOXJIOPU, BUHONACTHH, BUHKPUCTHH U BUHOPEJIIOMHA TapTpar.

AHTHTENIA COTJIACHO HACTOSIIEMY M300PETEHHIO MOYKHO O0BEeIUHATE C 3 (DEKTHBHON 030
CpeICTBa, MOBBIMIAIOIIETO T'E€MATOKPUT MNAIMEHTa, HANPUMED, SPUTPOMOITHH-CTUMYJIHPYIOIIErO

cpenctBa (erythropoietin stimulating agent, ESA). Takue cpencrBa M3BeCTHBI U NPHMEHSIOTCS B
®

B

NaHHOM 06nacTH TexHukwM, BKItoyas, Hanpumep, Apanecn®, Dnorer*NF/IIpokput®NF, OmMonTuc
Ipoxput® u 1.1,

CoriacHO IpyruM BapHaHTaM pPead3aliiil aHTHTEIA COTJACHO HACTOSINEMY H300pETEHHIO
MOXHO O0BEeIUHATE C 3((HEKTUBHON 1030H APYrUX aHTUTEN, KOTOPbIE MPHUMEHSUIN B JICUEHUH pakKa,
BKJIOUasi, 0Oe3 orpaHudeHus, crenyiomue onoOpeHHsie FDA MOHOKIOHAJIBHBIE AHTHTENA!
putykcumab (Putykcan®, CD20: xumepnsiit IgG1), tpactysyma6 (I'epuentun®, HER2: xumepHsrii
IgGl), anemtysymab (Kommac® CDS52: rymanmsuposanseiii IgGl), ubputyromMa® THyKceTaH
(3epamun®, CD20: IgG1 MbIIIH, MEUEHHBIH PaIOAKTHBHLIM H30TONOM (MTTpHeM-90), TO3UTYyMOMAab-
I-131 (Bexcap® CD20, IgG2a Mblu, Me4YeHHbIH pPaTMOAKTHUBHBIM H30TOMOM (MomoM-131)),
nerykcumab (Dpbutykc®, EGFR: xumepnsrit, IgG1), 6esamuzymad (VEGF: rymMaHu3HpoBaHHBII,
IgG4), nanurymymab (Bextubuxc®, EGFR: IgG2 uenoseka), oparymymad (Apzeppa®, CD20: IgGl
yenopeka), ununumyMab (Epsoii®, CTLA-4: IgG1 uenoseka), 6pentykcumab Benotun (Anextpuc®,
CD30: xumepHsiii, [gG1, KOHBIOraT ¢ IeKapCTBEHHBIM cpeficTBoM), nepTy3zymab (Ilepmxera®, HER2:
rymaHusupoBaHHbii [gG1l, KOHBIOraT ¢ JIEKAPCTBEHHBIM CPENCTBOM), aI0TPacTy3ymMad dMaTaH3MH
(Kanuuna®, HER2: rymanusupoBadsbii, IgGl, KOHBIOTaT ¢ JIEKAPCTBEHHBIM CPEICTBOM),
obunyTy3ymab (Fazusa®, CD20: ryMaHH3HPOBAHHBIN U TIHKOJIb-MOIH(HIMPOBAHHEII), HUBOITYMAaO
u nem6ponuzymad (mpotus PD-1s) u 1.1 Tpacty3ymab nauenen Ha antures HER2. Jlannebiit anTUreH
obHapyken Ha 25% - 35% TUNOB paka MOJIOYHON jKeJe3bl U Ha METACTATHUECKMX TUIAX paka
skenynka. Tpacrysyma®b omoOpen st nedenHuss HER2-CBEpXIKCIPECCHPYIONUX TUIIOB paka
monouHon kene3sl W st HER2-ceepxskcnpeccupyroield MeTacTaTHYeCKONW aJeHOKapLUHOMBI
JKENYAOYHO-TULIEBOTHOrO coenuHeHns. L{eTykcuMal MpUMEHSIOT IJisl JIEYEHUs] METACTATHUECKOrO
paka TOJICTOH U MPSIMOM KHUIIIOK, METACTATUYECKOTO HEMEJIKOKJIETOYHOTO PaKa JIETKUX U PaKa rOJIOBbI
u wen. HuBonymab u memOponuszymab Obuin HemaBHO OXOOPEHBI Ui JIEYEHUST METACTATHUECKOM

MECJIIaHOMBI W HEMECJIKOKJIICTOYHOTI'O pakKa JICTKUX. OTH aHTUTENA U3y4arOT B KIIHMHUYECCKUX
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HCCJIEIOBAHUSIX PaKa JIETKUX, TOUEYHO-KJIETOUHOTO paka, TUM(OMBI U ME30TETHOMBI. MOKHO TaKKe
O0BEMUHATh APYTHEe MPOTUBOPAKOBBIE JIEKAPCTBEHHBIE CPEACTBA, KOTOPbIE HA CETOAHSIIHHIA JEHb
U3YYalOT B KJIMHUYECKUX UCCIIEOBAHUSX HITH HCCIIEYIOT.

IIpenmoutuTensHpie KOMOWHAIMH MPEACTABISIOT COOOW KOMOWHAIMHM AHTHTENA MPOTHB
CD47 cornacHO HACTOSALIEMY H300PETEHHUIO U 1) HHTUOMTOPA IMMYHHBIX KOHTPOJIHBIX TOUEK HJIH 11)
UMMYHOMOJYJISITOPA, MEePEnporpaMMHUPYIOLIEr0 MPOTHBOOMYXOJEBYIO aKTHBHOCTh Makpo(daros u
NEHIIPUTHBIX KJIETOK, WM 111) QHTUTENA NPOTHB OMYXOJb-aCCOLMHUPOBAHHOTO AHTHreHa. B
HACTOSAIIEM JIOKYMEHTE ONUCAHbl MIUTIOCTPaTUBHBIE KoMOuHanuu as [epuentuna® u Dpburtykca®,

® ABJIACTCA HpeﬂHO‘{TI/ITeJIbHOﬁ B CBsA3H C €€ aJJUTHBHBIM,

npu 3ToM komOuHanus ¢ I'eprentTuHOM
KOOIMEePATUBHBIM WJIM, BO3MOYXKHO, CHHeprudyeckuM sdgdextom. [Ipyrue cpeactsa MOryT TaKKe
SIBJISITHCSl TIPUTOAHBIME [T OOBEIMHEHHSL.

MOHOKJIOHAJIbHBIE AHTHTEJA COTJIACHO HACTOSIIIEMY H300PETEHHUIO MOKHO ITPUMEHSITD i1 Vitro
B HMMMYHOAHAIN3aX, B KOTOPBIX 3TH AHTHTEJNa MOXKHO MNPUMEHSTh B JKUAKOH ¢dasze wuim
HOPUCOEANHEHHBIMUA K TBepaodasHoMy Hocutento. Kpome TOro, MOHOKJIOHAJbHBIE AHTUTENA B
JAHHBIX MMMYHOAQHAJM3aX MOXKHO MOMETHTh OOHApY)KMBAeMOW METKOH MHO)KECTBOM CIIOCOOOB.
IIpumepsl THIIOB MMMYHOAHAJHM30B, B KOTOPBIX MOJKHO NPUMEHSITh MOHOKJIOHAJIbHBIE aHTUTENA
COTJIACHO HACTOSIIEMY H300pEeTEeHHIO, MPEACTABIISIOT COOOH MPOTOUHYIO LUTOMETPHUIO, HATIPUMED,
FACS (fluorescent-activated cell sorting, coptupoBka (HJyOpecCleHTHO-aKTHBHPOBAHHBIX KJIETOK,
MACS (magnetic-activated cell sorting, cOpTHpPOBKA MarHUTHO-aKTHBUPOBAHHBIX KJIETOK),
HMMYHOTHCTOXHMHIO, KOHKYPEHTHbIE W HEKOHKYPEHTHbIE HMMYHOAHAJH3bl B MPSMOM HJIH
HenpsMoM ¢Gopmartax; u T.m. OOHapyKeHHE aHTHUTEHOB C MPUMEHEHHEM MOHOKJIOHAJIbHBIX aHTUTE
COTJIACHO HACTOSLIEMY H300PETEHHIO MOKHO OCYIIECTBUTE C IOMOLIBIO HMMYHOAQHAU30B, KOTOPBIE
NPOBOMAT B IPSIMOM, OOPaTHOM UJIH OHOBPEMEHHOM PEKMMAX, BKJIFOUasi UMM YHOTHCTOXUMHUYECKHE
aHanu3bl (HU3HOJOrHYecKux oOpasuos. CrernuaancTaM B JaHHOHW 00JaCTH TEXHUKH M3BECTHBI JIHOO
CMELHUATNCTE MOTYT C JIETKOCTBIO HAaWTH Apyrue (opMaTel HMMYyHOAHAIM3a 0€3 4Ype3MepHOro
SKCIEPUMEH THPOBAHHSI.

MOHOKJIOHAJIbHBIE AHTUTENA COTJIACHO HACTOSIIEMY M300PETEHHIO MOKHO MPHCOEOUHUTE K
MHOKECTBY pA3JMYHBIX HOCHUTENEH W NpUMEHATh sl oOHapyxkenus mnpucytctBus CD47-
SKCIPECCUPYIOUX KJIETOK. [IprMephl XOpOLIO H3BECTHBIX HOCHUTENEH BKIIIOUAIOT —CTEKJIO,
NOJIUCTHPOJI, TOJHUMPONUIIEH, TOJUITHIIEH, MAEeKCTPaH, HEWJOH, aMIJIas3bl, NPUPOAHBIE H
MOnU(UIUPOBAHHBIE LIEJUTIONIO3bI, MOJHAKPUIAMUIBI, arapo3sl U MarHeTuT. [Ipupona HOCUTENs B
KOHTEKCTE HACTOSLIEr0o HW300peTeHHuss MOKET OBbITh pPACTBOPUMOW HJIK HEPACTBOPHMOM.

CrnenuamucrtaM B JaHHOW OOJIACTH TEXHMKH HW3BECTHBI IPYrHE MOIXOIAIINE HOCUTETH s
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CBSIBBIBAHHUSI MOHOKJIOHAJIBHBIX AHTHUTEII .]'II/I6O ClIenuaJruCThI CHOCO6HLI ONpeaciinTe TAaKOBBIC C
NPUMCHCHUEM 06Il[erI/IH$ITI:IX SKCIICPUMECHTOB.

CYU.IeCTByeT MHOKECTBO pPAa3JIMYHBIX METOK H CHOCO6OB MCUCHHUs, U3BECTHBIX CPCIHUM
crnenuajucraM B I[aHHOI\/'I 06.]'IaCTI/I TEXHUKH, KOTOPBIC HAXOOAT NMPHUMCHCHUEC B KaUCCTBE MCTOK B
TEPANICBTUYCCKUX CHOCO6aX, AJsl OPpUMEHCHHSA B OHATHOCTUYCCKUX cnoco6ax n T.II. I[.]'ISI
JAUATrHOCTUYCCKUX L[e.]'[eﬁ METKY MOXHO KOBAJICHTHBIM 50)051 HEKOBAJICHTHBIM CHOCO6OM
NPUCOENUHUTh K AHTUTENy COIJIACHO HACTOSLIEMY HM300pETEHHIO WM ero (hparMeHTy, BKJIFOYast
(dparmMenTel, coctosue w3 nocnemoBatenbHocTeli  CDR  wnm  comepikaiue — Takue
noCaea0BaTCIIbHOCTH. HpI/IMepLI TUIIOB METOK, KOTOPBIC MOKHO MNPHUMECHATH B HACTOAIIECM
I/1306peTeHI/II/I, BKJIIOUAIOT (I)epMeHTLI, pPaguoOn30TOIIbI, (bJ'lyOpeCL[eHTHI:Ie COCOUHCHUA, KOJIJIOUJIHBIC
METaJUIbl, XEeMHUJIOMUHECUEHTHbIE COEIMHEHHS U OHOIIOMUHECHEHTHbIe coenuHeHus. CpenHum
CIELMAIICTaM B JAHHOW O0JIACTH TEXHUKH U3BECTHBI APYTHe MOAXOASAIINE METKH [Tl CBS3BIBAHUS C
MOHOKJIOHAJIbHBIMH ~AHTHUTEJAMU COTJIACHO HACTOSILEMY H300pEeTeHHI0 JHMOO0 CIEeUaUCThI
CIOCOOHBI ONPEIENUTh TAKOBBIE C MPUMEHEHHEeM OOIIEeNPUHSATBHIX 3KcrepuMeHTOB. Kpome Toro,
CBSI3bIBAHHE JAHHBIX METOK C MOHOKJIOHAJIbHBIMU AHTUTEJIAMH COTJIACHO HACTOSILIEMY H300PETEHHIO
MOYKHO OCYIIECTBUTE C IPUMEHEHHEM CTAaHIAPTHBIX METOIHK, M3BECTHBIX CPEIHUM CIIELHAMCTAM B
TaHHOM 00JIACTH TEXHHKH.

CornacHO HEKOTOPBIM BapHAHTAM PEAIU3aLUU AHTUTENO HJIA ero (PparMeHT MPHCOEIHHEHBI
K HaHOYaCTHULEC, HaAIpuMeEp, s NPHUMCHCHUS IIPU BH3YyaJIU3allUuU. HOI[XOI[SIH_[I/IG HAHOYAaCTHUILIbI
MPEACTABIIAIOT COOOM HAHOYACTHUIIBI, H3BECTHBIE B IAHHOM OOJIACTH TEXHUKH, HAIPUMED, BKIIIOUAS,
0e3 orpaHHuYeHHs, pPaMaHOBCKHE 30J0TOKBapueBble HaHOYacTHIBI (R-Si-Au-NP). R-Si-Au-NP
COCTOSIT W3 PAMaHOBCKOW OPraHWYECKOM MOJIEKYJbl C Y3KOIMOJIOCHOH CHTCHATYpPOH CIIeKTpa,
ancopOupoOBaHHOW HA 30JI0TOE Aapo. II0CKOMBKY PaMaHOBCKYIO OPraHUYECKYIO MOJIEKYJTY MOKHO
3aMCHHUTHh, KaKaad HaHO4UaCTHIA MOXKET HECTH CBOKO CO6CTBCHHYIO CUTrHATypy, TEM CaMBbIM
obOecrieunBasi BO3MOKHOCTb HE3aBHCHMOIO U OJHOBPEMEHHOTO OOHApYKEHHS MHOXECTBa
HaHOYACTHULl IMMOCPECACTBOM MYJIbTUINIICKCUPOBAaHH. I_[e.]'[y}O HaHOYACTULy HWHKAIICYJIUPYIOT B
KPEMHHEBYIO O0OJNOUKY Ui YAEp)KaHUS PaMaHOBCKOW OPraHHYECKOW MOJEKYJbl Ha 30JI0TOM
HaHosiape. HeoOsizatenmsHoe mnonmuaTiieHraukons (I100)-umuposanne R-Si-Au-NP  mosblmaer
OMOAOCTYMHOCTh 4YacTUI[ u obecrneunBaeT (YHKIHOHAJIbHBIE «OCHOBBI» MJIsi MPUCOETUHEHUS
HanenuBarommx pparmentos (cMm. mybnukauuu Thakor A.S., Luong R., Paulmurugan R, et al. et al.
"The fate and toxicity of raman-active silica-gold nanoparticles in mice", Sci. Transl. Med.
3(79):79ra33 (2011); Jokerst J.V., Miao Z., zavaleta C., Cheng Z., and Gambhir S.S. "Affibody-

functionalized gold-silica nanoparticles for Raman molecular imaging of the epidermal growth factor
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receptor”, Small. 7(5):625-33 (2011); Gao J., Chen K., Miao Z., Ren G., Chen X, Gambhir S.S.,
Cheng Z. " Affibody-based nanoprobes for HER2-expressing cell and tumor imaging", Biomaterials
32(8):2141-8 (2011); Bce U3 KOTOPBHIX KOHKPETHO BKJIIOUEHBI B HACTOSIIMH JOKYMEHT ITOCPEICTBOM
CCBUIKH).

B konTekcte HacTosimero nzooperenuss CD47 moxker ObITE OOHAPYKEH MOHOKJIOHAJIBHBIMHU
AHTHUTEJIAMH COTJIACHO HACTOSIIIEMY H300PETEHHUIO TPH MPUCYTCTBUU B OHMOJIOTHUECKUX KUAKOCTIX U
Ha TKAHSX i1 VIvo Wik in vitro. MOXHO PUMEHSTh JI000# o0pasell, comepsKalinii 0OHapyKHBaeMoe
konmnuectBo CD47. OOpazenr MOXKET MPEACTABNATh COOOH JKHUIOKOCTh, TAKYK) KaK MOYa, CIIIOHA,
CIIMHHOMO3I'OBasl JKUIKOCTh, KPOBb, CBIBOPOTKA U T.IL., UJIH TBEPAOE WJIH MOJYTBEPIOE BEIIECTBO,
TaKO€ KaK TKaHH, (DeKauu U T.11., WJIK, B KAUECTBE aJIbTEPHATUBBI, TBEPAYIO TKAHb, TAKYIO KaK TKaHb,
OOBIYHO pUMEHsIeMasi B THCTOJIOTMUECKOH THarHOCTUKE.

Jpyrast METOANKA MEUYEHUs1, KOTOpasi MOKET 00OecrednTh OOJiee BEICOKYIO YYBCTBUTEIBHOCTB,
3aKJIIOYAETCS B KOMOHHUPOBAHUY AHTHTENA C HU3KOMOJIEKYJIIPHBIMU raliTeHAMU. 3aTE€M 3TH TalI TEHBI
MOXKHO crieluuuHo OOHAPYKUTh MOCPEICTBOM BTOpPOW peakiuu. Hampumep, 4acTo MpPUMEHSIOT
ranTeHbl, TaKue Kak OWMOTHH, KOTOPBIA BCTYMAaeT B PEAKLHUIO C aBHAWHOM, HJIM AUHUTPOdEHOI,
NUpHUIOKCAb WK (DIIyopecuenH, KOTOpble MOTYT BCTYNaTh B PEAKUHIO CO CHeHU(UIHBIMH
AQHTHTEJAMH MTPOTUB TalTEeHa.

Jlnst ymoOCTBa aHTUTENIO COTJIACHO HACTOSINEMY H300PETEHHIO MOYKHO 00ECIIEUnTh B HAOOPE,
T.€. YIIAKOBAHHOW KOMOHHALIMY PEAKTHBOB B 3apaHee ONMPENEIeHHBIX KOJIMYECTBAX C UHCTPYKIUSIMHU
10 OCYIIECTBJIEHHIO JAUArHOCTHUYECKOro aHajm3a. Korpa aHtuTteno momedeHo (epmeHTOM, HAOOP
COnEPKUT cyOcTpaThl U KOPaKTOpbI, HEOOXOomiMbIe AJisi (pepMeHTa (HApUMep, MPEAIIECTBEHHUK
cyOcTpara, KOTOpbIN obecneunBaeT oOHapy kuBaeMbiii xpomodop wiu dayopodop). Kpome toro,
MOryT OBITh BKJIIOUEHBI Ipyrue n00aBKU, Takue Kak crabuim3atopsl, Oydepsl (Hampumep,
Onokupyromuii Oydep wiu gusupyrommii 0ydep) u T.m. OTHOCHTEIbHBIE KOJIMYECTBA PA3JIMUHBIX
PEaKTHBOB MOTYT BAPbUPOBATh B IIHPOKOM JHANA30HE i 00eCcreYeHns KOHIEHTPALHil PeaKTHBOB
B PacTBOpE, KOTOPhIE MO CYILIECTBY ONTUMH3UPYIOT YYBCTBHTEIBHOCTh aHajm3a. B ocobeHHOCTH,
PEaKTHBBI MOTYT OBITh MPEIIOKEHBI B BHIE CYXHX MOPOLIKOB, OOBIYHO JIMO(DHJIN3UPOBAHHBIX,
BKJIIOUAsi BCIIOMOTaTEIbHBIE BEIECTBA, KOTOPbIE MPU PACTBOPEHHH MO3BOJISIIOT MOJIYYHTh PACTBOP
PEAKTHBOB C COOTBETCTBYIOLIEH KOHLIEHTPALIUEH.

TepaneBTHueckne COCTaBbl, COAEpIKAIHE OIHO WM HECKOJBKO AaHTUTEN COTJIACHO
HACTOsALIEMY H300PETEHHUIO, TOTOBST sl XPaHEHHS MTOCPEICTBOM CMEIINBAHUS AHTHTENA JKEIaeMOit
CTEMeHH YUCTOTBI C HeOOs3aTeNbHBIMH  (PU3HOJOTMUYECKH MPHEMJIEMBIMH  HOCHTEJSIMH,

BCIIOMOTaTebHBIMU BelecTBaMu win ctabuimm3atopamu (Remington's Pharmaceutical Sciences,
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16th edition, Osol, A. Ed. (1980)) B dpopme nmrodnimm3npoBaHHBIX COCTABOB HIIH BOAHBIX PACTBOPOB.
Komnosuuuss aHtutena OymeT NpPUTOTOBJIEHA B COCTaB, OO3MPOBAaHA M BBEAEHA CIIOCOOOM,
COOTBETCTBYIOIINM HaJyIeKallell MeaUIIMHCKON npakTiuke. MaKkTopsl, KOTOPBIE ClIeayeT NPHHIMATh
BO BHHMAaHHE B JaHHOM KOHTEKCTE, BKJIIOYAIOT KOHKPETHOE PAaCCTPONCTBO, JieueHHE KOTOPOTO
IPOBOJIAIT, KOHKPETHOE MJIEKOMHUTAIOIIee, JIEYeHHEe KOTOPOro NMPOBOMAT, KIIMHUYECKOE COCTOSHUE
WHIUBUYaJbHOT'O TMALMEHTA, NPUYUHY PACCTPOMCTBA, YYaCTOK IOCTAaBKH CPEACTBA, CHOCOD
BBEIICHHS, PEXKUM BBeNEHHS H Jpyrue (akTopbl, H3BECTHbIE MPAKTHKYIOIIUM BpaydaMm.
«TepaneBTnueckn 3(QexkTHBHOE KONIUYECTBO» aHTUTENA, KOTOpoe Oyaer BBemeHO, Oyner
PeryanpoBaThCsl TAKUMH COOOpPaKEHUSIMH, W MPEACTABIISIET COOOH MHHHMMAJbHOE KOJHYECTBO,
HeoOxoauMoe Ijis mpenoTBpainenus cBsszanHoro ¢ CD47 3aboneBanus.

TepaneBTiueckas 103a MOXET COCTABJISITh 11O MeHbIuel Mepe npubnusurtensHo 0,01 Mr Ha Kr
Maccel Teja, Mo MeHblied mepe npubmu3urensHo 0,05 Mr Ha Kr MacChl Tena; 1O MEHbIIEeH Mepe
npubymsuTeasHo 0,1 Mr Ha KT Maccel Tena, o MeHblIel Mepe npudan3uTensHo 0,5 Mr Ha KT Maccel
Tesia, MO MeEHbLIeH Mepe NpuOMU3UTENPHO 1 Mr Ha Kr MacChl Tejia, MO MEHbILIEH Mepe
npubIM3UTEIBHO 2,5 MI Ha KT MacChl TeJa, 10 MEHbLIeH Mepe NPUOIH3UTEIBHO 5 MI HA KI' MacChl
TeJa, MO MeHbIIel Mepe npuOnu3nTeNbHO 10 MI Ha KT Maccel Tena U He 0osiee ueM npuOIu3uTeIbHO
100 mMr Ha Kr Maccel Tena, npeamnourutesibHo, oT 0,1 mo 20 mMr Ha Kr Maccel Tena. Crenuaiuct B
MaHHOW O00JIACTH TEXHHUKH IOHHMAET, YTO TaKhe pPEKOMEHIALWH OYyAyT OTKOPPEKTHPOBAHBI B
3aBHCHMOCTH OT MOJIEKYJIIPHOM MacChl aKTUBHOTO CpEICTBA, HAMPHUMEpP, MPU NPUMEHEHUH
(parMeHTOB aHTUTENA WM [pH TMPUMEHEHHH KOHBIOTaTOB aHTHTeNa. Jlo3a MOXKeT TakKe
BApHUPOBATH B CIy4ae JIOKAJTM3UPOBAHHOT'O BBEIEHHS, HANPUMEP, HA3AIBHOTO, HHTASIIIAA U T.1,,
WIH B Clly4ae CHCTEMHOrO BBEAEHHUS, HAmpuMmep, B.M. (BHYTPHUMBILIEYHOrO), HW.M., B.B.
(BHYTPHBEHHOI'O) U T.II.

AHTHTENO He 00s13aTeNIbHO TOJIKHO OBITh, HO MOJKET OBITh BKJIFOUEHO B COCTAB C OIHUM HJTH
HECKOJIbKMUMH CPEICTBAMH, MOTEHUHUPYIOIUMH aKTHUBHOCTh, WM WHBIM OOPa30M MOBBIIIAKOLIHMHE
TepaneBTHYeCKUuN d(pPeKT. DTH CPencTBa, KaK MPABUIIO, MPUMEHSIOT B TE€X K€ J03aX U C TEMHU JKe
OyTSAMH BBEIEHHUS, KOTOpble YKa3aHbl B HACTOSINEM IOKYMEHTE BBIIIE, I B KOJUYECTBE
npubnusutenapHo ot 1 10 99% oT paHee MPUMEHSIEMBIX [103.

IIpuemiieMbie HOCHTENH, BCIOMOTraTENIbHbIE BELIECTBA WJIM CTAOMIM3ATOPHI SBISIOTCS
HETOKCHYHBIMU B OTHOLIEHHH PELUNTAEHTOB B MPUMEHSIEMBIX 032X M KOHIEHTPALHSIX U BKIIOYAIOT
Oydepsl, Takue kak docdar, HUTPAT U APYTrUe OPraHMUYECKHE KUCIOThHI, aHTUOKCHIAHTHI, BKJIFOYAs
ACKOPOMHOBYIO KHCJIOTY M METHOHHH, KOHCEPBAHTHI (TaKHE KaK OKTa AL IUMETHIOSH3IT AMMOHUSI

XJIOPUT;, TEKCAMETOHUS XJIOpU I, OEH3aIKOHHUS XJIOpU A, OeH3eTOHUs XJIOpU T, (peHos, Oy THIIOBBII HITH
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OeH3UJIOBBII CIUPT; aNnKWinapabeHbl, TaKhe KaK METHJI- WJIH MPONMUInapadbeH; KaTexo, Pe30pLHrH;
LMKJIOreKCAHOJ, 3-TIEHTAHOJ, U M-KPe30J); HU3KOMOJIEKYJsipHble (MeHee mpubOau3utensHo 10
OCTATKOB) TMOJUNENTHIABI, OENKH, TaKHe KaKk ChIBOPOTOUHBIA ajbOYMHH, JKENATHH MK
UMMYHOTJIOOYJIMHBI,  THAPO(HUIIbHBIE  MOJMMEpBl, TakWe KaKk  MOJMBHHUJIMHPPOIHIOH;
AMUHOKHUCJIOTHI, TakKWe KakK TIJIMLWH, TJyTaMHH, acCHaparuH, TUCTUIAWH, APTUHUH WIA JIU3UH,
MOHOCAXapuIbl, TUCAXapuapl U APYTHe YrieBOAbI, BKJIOYAs TIIIOKO3Y, MAHHO3Y WJIM JEKCTPUHBI,
xenaTupyrone cpeacrtea, Takue kak EDTA; caxapa, Takue kak caxapo3a, MAHHHUTOJI, TPErajio3a mim
copburoJi; coneodpasyromre IPOTUBOUOHBI, TAKUE KAK HATPHIT, KOMIUIEKCH METaJUIOB (Hampumep,
KOMILIEKChI Zn-0€eJ10K); 1/1JIi HEMOHHBIE ITOBEPXHOCTHO-AKTUBHBIE BelecTBa, Takue kak TWEEN™,
PLURONICS™ pu nommaytinienriukoss (II9I0). CocraBsl, npuMeHsiemble Ui BBEACHUS i1 Vivo,
JOJDKHBI OBITH CTepHJIbHBIMHA. CTEpUIM3ALMIO MOXKHO C JIETKOCTBIO OCYIIECTBUTH IOCPEICTBOM
bubTpanuu Yepes CTepriibHbIe PHIIBTPYIOLIE MEMOPAHBL

AKTHBHBIE KOMIOHEHTHI TAK)KE€ MOTYT OBITh 3aKJIFOUEHBI B MHKPOKAICYJY, MOJYYEHHYIO,
HanpuMep, NMOCPEeNCTBOM METOIUKH KOallepBallUUd WJIM MOCPEACTBOM IOJUMEPU3ALUN IO T'paHUlle
pasnmena (a3, Hampumep, B MHKPOKANCYJIY W3 THAPOKCHMETHJILEIUTIONO3bI W JKENIaTHHA H
MHUKPOKAIICYJy U3 MOJH-(METHIMETAKPHIATa), COOTBETCTBEHHO, B KOJUIOUHBIX CHCTEMaX JIOCTABKH
JIEKAPCTBEHHBIX CPEICTB (HANMPHMEDP, JIMIOCOMAX, MHUKpochepax albOyMuHa, MHKPOIMYJIbCHSIX,
HAHOYACTHIAX M HAHOKAIICYJIaX ) UJIM B MAKPOAIMYJIbCHsIX. Takue METOUKU PACKPBITHI B PYKOBOJICTBE
Remington's Pharmaceutical Sciences, 16th edition, Osol, A. Ed. (1980).

Antuteno npotue CD47 BBomiaT IOOBIM  MOAXOISINAM — CIOCOOOM,  BKJTFOYAsI
MapeHTepabHbIi, NOAKOXKHBIM, HWHTPANEePUTOHEANbHbIN, BHYTPHUJIETOUHBIH W  HA3aJbHBIN.
INapenTtepanbHble HHQY3UH BKIIOYAIOT BHYTPUMBIIIEYHOE, BHYTPHUBEHHOE, BHYTPHAPTEPUATIBHOE,
HHTpaIlepUTOHEAILHOE WM OAKOKHOe BBeneHne. Kpome toro, antutesno npotuB CD47 mogxomut
JUTsS. BBEJIEHHSI TTOCPEACTBOM MMITYJILCHOM WH(Y3UH, B OCOOEHHOCTH, C YMEHBIIAIOIIUMUCS T03aMH
AHTHTENA.

CooTBeTcTBYIOIIAs 1033 AaHTHUTENA AJIsl MPENOTBPALEHHs WM JieueHus 3a0oseBaHust OyaeT
3aBHCETh OT TUIA 3a00JieBaHUsI, JIEYEHHE KOTOPOrO MPOBOMIST, KaK ONMPEAEIEHO BBILIE, TSHKECTH H
TeueHus: 3a00JieBaHUs, OT TOrO, BBOIAT JIM AHTUTENO C MNPOPUIAKTHUYECKOH LENbl, OT
MPEAEeCTBYIOIEH Tepaniy, KINHUYECKOrO aHAMHe3a NMAlMeHTa U OTBETa Ha AaHTUTEJNO, a TAKKe OT
YCMOTPEHHS JIeHalero Bpada. AHTHUTENO MOAXOUT U BBEASHUS NAlUEHTY €IUHOK/BI A B XOZE
cepuw JICUSHUH.

CornacHo apyromMy BapuUaHTy peaii3alud HACTOSIIEro W300peTeH s MPEIIOKEHO H3IeIHe,

cojlep Kalllee Marepuajibl, TPUTOAHBIE I JICUCHHWS HAPYIISHWW, ONMMCAHHBIX BhIe. M3menue
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COOEPKUT KOHTEWHep W ATHKeTKy. lloaxonsiue KOHTEHHEphl BKJIIOYAIOT, HAMpUMep, OyThUIH,
¢nakonsl, mwmnpunsl U JabopatopHeie npobupku. KoHTeiiHeppl MOryT OBITH H3rOTOBJIEHBI U3
MHOKECTBA MATEPUAJIOB, TAKUX KAaK CTEKJIO MM MIAacTHK. KOHTeWHep COmEp:KUT KOMIO3HUIIHIO,
KOTOpast ABJsieTCst 3 (HEKTUBHOM IS JIEUSHHsI COCTOSIHHSI, U MOJKET COAEPIKATh CTEPUIIBHOE BXOTHOE
oTBepcTHE (HAmpuMep, KOHTEHHEp MOXKeT MpPEeACTaBIsATh COOOH makeT ¢ pacTBOPOM JUIs
BHYTPHUBEHHOI'O BBEIEHHS HJIM MPOOUPKY C MPOOKOH, KOTOPYH) MOXKHO HPOTKHYTh HIJIOH IS
NOJIKOJKHBIX HHBEKIIHI ). AKTHBHOE CPEICTBO B KOMIIO3HLIMU MPEACTABIISIET COOOW aHTUTENO MPOTHB
CD47. Dtukerka Ha KOHTEWHEpe WJIM CBSI3aHHAs] C KOHTEWHEPOM YKAa3bIBAET, YTO KOMIIO3HULIUIO
NPUMEHSIOT JUIsl JISUEHHs] COCTOsiHHMSI 1O BbIOOpy. M3menme Takke MOXKET COIEp)KaTh BTOPOM
KOHTeWHep, coaeprkalnii (papmarieBTHUeCKH npueMieMslii Oydep, Takoit kak pochatro-OydepHbIit
COJIEBOM pacTBOp, pacTBOp PuHrepa w/mnm pactBop neKCTpO3bl. JIOMOJHHUTENBHO U3JEIUE MOXKET
comepKaTh APYrHe BEIecTBa, JKeJlATeJIbHble C KOMMEPUYECKOW TOYKH 3PEHUSI U C TOYKH 3PEHUs
notpeduTens, BKIouas apyrue Oydepsi, pasdaButenu, (UIBTPBI, WIJIbI, IIMPHIBI H JIACTKHU-
BKJIAIBIIIN YJIA MHCTPYKIMH IO IPHMEHEHUIO.

B cBere mpHBeneHHOrO MOJHOTO OMUCAHUS HM300pPETEHUs, AJISI CPEJHEro CIEeLHajncTa B
naHHOH oOmactu OygeT OYEeBHIHO, YTO MOYKHO OCYILECTBJISITH pAa3jM4YHbIE W3MEHEHHs W

MOIU(UKALNH, HE BBIXOS 33 IPEIEbl AyXa HIIH 00beMa HaCTOSIIEr0 H300peTEHHs.

IOCJIIEJOBATEJIbHOCTHU
SEQ ID NO: 1
VTO008-ALS-10G7; tsxenas nens, CDR1-Ka6ot
KYWMH

SEQ ID NO: 2
VTO008-ALS-10G7; tsxenas nens, CDR2-K>601
EINPSDTYTNYNQKFKG

SEQ ID NO: 3
VTO008-AL5-10G7; tsxenas nens, CDR3-K>601
VATMVARGFAY

SEQ ID NO: 4
VT008-AL5-10G7; tskenas nens, CDR1-IMGT
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GYTFTKYW

SEQ ID NO: 5
VTO008-AL5-10G7; tskenas nens, CDR2-IMGT
INPSDTYT

SEQ ID NO: 6
VTO008-ALS-10G7; tsxenas nenb, CDR3-IMGT
ARVATMVARGFAY

SEQ ID NO: 7
VT008-ALS5-10K7; nerkas uens, CDR1-Ka6ot
KASQDVSGAVV

SEQ ID NO: 8
VTO008-ALS-10K7; nerkas nens, CDR2-Ks6oT
LATYRYT

SEQ ID NO: 9
VTO008-ALS-10K7; nerkas nens, CDR3-Ks6oT
QQYYSIPWT

SEQ ID NO: 10
VTO008-ALS5-10K7; nerkas uens, CDR1-IMGT
QDVSGA

SEQID NO: 11
VTO008-AL5-10K7; nerkas uens, CDR2-IMGT
LATY

SEQ ID NO: 12
VT008-AL5-10K7; nerkas uens, CDR3-IMGT
QQYYSIPWT
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SEQ ID NO: 13
VTO008-AL6-14G1; tsoxenas nens, CDR1-K>601
NYWMY

SEQ ID NO: 14
VTO008-AL6-14G1; msoxenas nens, CDR2-K>60t1
WIDPNSGGTKYNEKFKS

SEQ ID NO: 15
VT008-AL6-14G1; tsoxenas uens, CDR3-Ka>60t
GGYTMDY

SEQ ID NO: 16
VTO008-AL6-14G1; tsxenas nens, CDR1-IMGT
GYTFTNYW

SEQ ID NO: 17
VT008-AL6-14G1; tsokenas nens, CDR2-IMGT
IDPNSGGT

SEQID NO: 18
VT008-AL6-14G1; tsokenas nens, CDR3-IMGT
ARGGYTMDY

SEQ ID NO: 19
VTO008-AL6-16K1; nerkas nens, CDR1-Ks6o0T
RASQSLVHSNGNTYLH

SEQ ID NO: 20

VTO008-AL6-16K1; nerkas nens, CDR2-Ks00T
KVSNRFS
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SEQ ID NO: 21
VTO008-AL6-16K1; nerkas nens, CDR3-Ks00T
SQSTHVPLT

SEQ ID NO: 22
VT008-AL6-16K1; nerkas nens, CDR1-IMGT
QSLVHSNGNTY

SEQ ID NO: 23
VTO008-AL6-16K1; nerkas nenb, CDR2-IMGT
KVSN

SEQ ID NO: 24
VTO008-AL6-16K1; nerkas iiens, CDR3-IMGT
SQSTHVPLT

SEQ ID NO: 25
VTO008-AL6-18G1; tsxenas nens, CDR1-Ka6ot
NYWIH

SEQ ID NO: 26
VTO008-AL6-18G1; tsoxenas nens, CDR2-Ka60t
RIDPNTVDAKYNEKFKS

SEQ ID NO: 27
VTO008-AL6-18G1; tsxenas nens, CDR3-K>601
GGYTMDY

SEQ ID NO: 28
VT008-AL6-18G1; tskenas nens, CDR1-IMGT

GYTFINYW

SEQ ID NO: 29
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VT008-AL6-18G1; tsokenas nens, CDR2-IMGT
IDPNTVDA

SEQ ID NO: 30
VT008-AL6-18G1; tsxenas nens, CDR3-IMGT
SRGGYTMDY

SEQ ID NO: 31
VTO008-AL6-18K21; nerkas nens; CDR1-K>601
RSSQSLVHSNGNTYLH

SEQ ID NO: 32
VT008-AL6-18K21; nerkas nens; CDR2-K>60T
KVSNRFS

SEQ ID NO: 33
VTO008-AL6-18K21; nerkas nens, CDR3-Ks601
FQSTHVPWT

SEQ ID NO: 34
VT008-AL6-18K21; merxas memns, CDR1-IMGT
QSLVHSNGNTY

SEQ ID NO: 35
VT008-AL6-18K21; nerkas uens, CDR2-IMGT
KVSN

SEQ ID NO: 36
VLO008-AL6-18K21; nerkas uens, CDR3-IMGT
FQSTHVPWT

SEQ ID NO: 37
VLO008-AL17-7G1; tsxenas nens, CDR1-K>601
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DYYIN

SEQ ID NO: 38
VLO008-AL17-7G1; tsoxenas nens, CDR2-K>601
WIFPGSGLTYYNKKFKG

SEQ ID NO: 39
VLO008-AL17-7G1; tsxenas nens, CDR3-K>60t
PYYGSRWDYAMDY

SEQ ID NO: 40
VLO008-AL17-7G1; tsxenas nens, CDR1-IMGT
VYTFIDYY

SEQ ID NO: 41
VLO008-AL17-7G1; tsokenas nens, CDR2-IMGT
IFPGSGLT

SEQ ID NO: 42
VLO008-AL17-7G1; tsokenas nens, CDR3-IMGT
ARPYYGSRWDYAMDY

SEQ ID NO: 43
VLO008-AL17-7K6; nerkas nens, CDR1-Ks6oT
KSSQSLLNSNNQKNYLA

SEQ ID NO: 44
VLO008-AL17-7K6; nerkas nens, CDR2-Ks60T
FASTRES

SEQ ID NO: 45
VLO008-AL17-7K6; nerkas nens, CDR3-Ks00T
QOQHYTTPYT
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SEQ ID NO: 46
VLO008-AL17-7K6; nerkas uens, CDR1-IMGT
QSLLNSNNQKNY

SEQ ID NO: 47
VLO008-AL17-7K6; nerkas nenb, CDR2-IMGT
FAST

SEQ ID NO: 48
VLO008-AL17-7K6; nerkas nenb, CDR3-IMGT

QQHYTTPYT

SEQ ID NO: 49

VL008-AL18-14G4; tskenas nens; CDR1-Kabot

DYYIN

SEQ ID NO: 50

VLO008-AL18-14G4; tsxenas nens, CDR2-Ka60t

RIYPGIGNTYYNKKFKG

SEQ ID NO: 51

VLO008-AL18-14G4; tsxenas nens, CDR3-Ks601

GHYGRGMDY

SEQ ID NO: 52

VL008-AL18-14G4; tsoxenas uens, CDR1-IMGT

GYSFIDYY

SEQ ID NO: 53

VLO008-AL18-14G4; tsokenas uens, CDR2-IMGT

IYPGIGNT
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SEQ ID NO: 54
VLO008-AL18-14G4; tsoxenas uens, CDR3-IMGT
ARGHYGRGMDY

SEQ ID NO: 55
VLO008-AL18-14K1; nerxas nens; CDR1-K>601
KSSQSLLNSIDQKNYLA

SEQ ID NO: 56
VLO008-AL18-14K1; nerkas nens; CDR2-K>60T1
FASTKES

SEQ ID NO: 57
VL008-AL18-14K1; nerkas nens; CDR3-Ks60T
QQHYSTPWT

SEQ ID NO: 58
VLO008-AL18-14K1; merxas mnems, CDR1-IMGT
QSLLNSIDQKNY

SEQ ID NO: 59
VLO008-AL18-14K1; nerkas uens, CDR2-IMGT
FAST

SEQ ID NO: 60
VLO008-AL18-14K1; nerkas uens, CDR3-IMGT
QQHYSTPWT

SEQ ID NO: 61
VLO008-AL13-8GS5; tsoxenas nens, CDR1-K>601
TYWMH

SEQ ID NO: 62
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VLO008-AL13-8GS5; tsoxenas nens, CDR2-K>601

MIHPNSGTTNYNEKFKS

SEQ ID NO: 63
VLO008-AL13-8GS5; msxenas nens, CDR3-K>60t
SHYYDGHFSY

SEQ ID NO: 64
VLO008-AL13-8G5; tskenas nenb, CDR1-IMGT
GYTFITYW

SEQ ID NO: 65
VLO008-AL13-8GS5; sxenas nens, CDR2-IMGT
IHPNSGTT

SEQ ID NO: 66
VLO008-AL13-8GS5; tsokenas nens, CDR3-IMGT
TRSHYYDGHFSY

SEQ ID NO: 67
VLO008-AL13-8K3; nerkas nens, CDR1-Ks6oT
KSSQSLLNSRTRKNYLA

SEQ ID NO: 68
VLO008-AL13-8K3; nerkas nens, CDR2-Ks60T
WASTRES

SEQ ID NO: 69
VLO008-AL13-8K3; nerkas nens, CDR3-Ks60T
KQSYNLWT

SEQ ID NO: 70
VLO008-AL13-8K3; nerkas uens, CDR1-IMGT
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QSLLNSRTRKNY

SEQ ID NO: 71
VLO008-AL13-8K3; nerkas nens, CDR2-IMGT
WAST

SEQ ID NO: 72
VLO008-AL13-8K3; nerkas nenb, CDR3-IMGT
KQSYNLWT

SEQ ID NO: 73
VT008-AL6-10G3; tsoxenas uens, CDR1-Ka>60t
NYWIH

SEQ ID NO: 74
VTO008-AL6-10G3; tsoxenas nens, CDR2-Ka6o0t
RIDPNSGGTKYNEKFKS

SEQ ID NO: 75
VTO008-AL6-10G3; tsoxenas nens, CDR3-Ka6o0t
GGYTMDY

SEQ ID NO: 76
VT008-AL6-10G3; tsokenas nens, CDR1-IMGT
GYTFINYW

SEQ ID NO: 77
VT008-AL6-10G3; tsokenas nens, CDR2-IMGT
IDPNSGGT

SEQ ID NO: 78
VT008-AL6-10G3; tskenas nens, CDR3-IMGT
ARGGYTMDY
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SEQ ID NO: 79
VTO008-AL6-10K1; nerkas nens, CDR1-Ks60T
RSSQSLLHSNGNTYLH

SEQ ID NO: 80
VTO008-AL6-10K1; nerkas mens, CDR2-Ks00T
KVSYRFS

SEQ ID NO: 81
VT008-AL6-10K1; nerkas uens, CDR3-Ks6ot
FQSTHVPWT

SEQ ID NO: 82
VTO008-AL6-10K1; nerkas e, CDR1-IMGT
QSLLHSNGNTY

SEQ ID NO: 83
VT008-AL6-10K1; nerkas nens, CDR2-IMGT
KVSY

SEQ ID NO: 84
VT008-AL6-10K1; nerkas uens, CDR3-IMGT
FQSTHVPWT

SEQ ID NO: 85
VTO008-AL6-20G7; tsxenas nens, CDR1-K>60t
NYWIY

SEQ ID NO: 86

VTO008-AL6-20G7; tsoxenas nens, CDR2-K>601
YINPRSDDTKYNQKFRD
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SEQ ID NO: 87
VTO008-AL6-20G7; tsoxenas nens, CDR3-K>00t1
GGFTMDF

SEQ ID NO: 88
VT008-AL6-20G7; tskenas nenb, CDR1-IMGT
GYTFINYW

SEQ ID NO: 89
VTO008-AL6-20G7; tskenas nenb, CDR2-IMGT
INPRSDDT

SEQ ID NO: 90
VTO008-AL6-20G7; Tsxenas nens, CDR3-IMGT
ARGGFTMDF

SEQ ID NO: 91
VTO008-AL6-20K7; nerkas nens, CDR1-KsboT
RSSQSLLHSNGNTYLH

SEQ ID NO: 92
VTO008-AL6-20K7; nerkas nens, CDR2-Ks60T
KVSYRFS

SEQ ID NO: 93
VTO008-AL6-20K7; nerkas nens, CDR3-Ks00T
SQGTHVPYT

SEQ ID NO: 94
VT008-AL6-20K7; nerkas uens, CDR1-IMGT

QSLLHSNGNTY

SEQ ID NO: 95
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VT008-AL6-20K7; nerkas uens, CDR2-IMGT
KVSY

SEQ ID NO: 96
VT008-AL6-20K7; nerkas nens, CDR3-IMGT
SQGTHVPYT

SEQ ID NO: 97
VTO008-AL6-39G2; sxenas nens, CDR1-K>601
GYNIY

SEQ ID NO: 98
VT008-AL6-39G2; tskenas uens, CDR2-Ka>60T
YIYPYNGISSYNQKFKD

SEQ ID NO: 99
VTO008-AL6-39G2; tsxenas nens, CDR3-Ka6o0t
GGYTMDY

SEQ ID NO: 100
VT008-AL6-39G2; tskenas nens, CDR1-IMGT
GYSFTGYN

SEQ ID NO: 101
VT008-AL6-39G2; tskenas nens, CDR2-IMGT
IYPYNGIS

SEQ ID NO: 102
VT008-AL6-39G2; tskenas nenb, CDR3-IMGT
ARGGYTMDY

SEQ ID NO: 103
VTO008-AL6-39K2; nerkas nens, CDR1-Ks00T
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RSSQSLVKSNGNTYLH

SEQ ID NO: 104
VTO008-AL6-39K2; nerkas nens, CDR2-Ks00T
KVSNRFS

SEQ ID NO: 105
VTO008-AL6-39K2; nerkas iens, CDR3-Ks00T
SQTTHVPYT

SEQ ID NO: 106
VTO008-AL6-39K2; nerkas nenb, CDR1-IMGT
QSLVKSNGNTY

SEQ ID NO: 107
VT008-AL6-39K2; nerkas uens, CDR2-IMGT
KVSN

SEQ ID NO: 108
VT008-AL6-39K2; nerkas nens, CDR3-IMGT
SQTTHVPYT

SEQ ID NO: 109
VLO008-AL17-8GS5; tsxenas nens, CDR1-Ks6ot
DYYIN

SEQ ID NO: 110
VLO008-AL17-8GS5; tsoxenas nens, CDR2-K>601
WIFPGSGLTYYNKKFKG

SEQ ID NO: 111
VLO008-AL17-8GS5; tsoxenas nens, CDR3-K>60t1
PYYGSRWDYTMDY
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SEQ ID NO: 112
VLO008-AL17-8G5; tskenas nens, CDR1-IMGT
GYTFIDYY

SEQ ID NO: 113
VLO008-AL17-8G5; tskenas nenb, CDR2-IMGT
IFPGSGLT

SEQ ID NO: 114
VLO008-AL17-8GS; tskenas nenb, CDR3-IMGT
ARPYYGSRWDYTMDY

SEQID NO: 115
VL008-AL17-8K7; nerkas nens, CDR1-Ka6oT
KSSQNLLNSNNQKNHLA

SEQ ID NO: 116
VLO008-AL17-8K7; nerkas nens, CDR2-Ks6oT
FASTRES

SEQ ID NO: 117
VLO008-AL17-8K7; nerkas nens, CDR3-Ks60T
QQHYTTPYT

SEQ ID NO: 118
VLO008-AL17-8K7; nerkas uens, CDR1-IMGT
QNLLNSNNQKNH

SEQ ID NO: 119

VLO008-AL17-8K7; nerkas uens, CDR2-IMGT
FAST
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SEQ ID NO: 120
VLO008-AL17-8K7; nerkas uens, CDR3-IMGT
QOQHYTTPYT

SEQ ID NO: 121

VTO008-ALS5-10G7; BapuabesbHas 001aCTh TSHKEION LENH
QVQLQQPGAELVMPGSSVKLSCKTSGYTFTKYWMHWVKRRPGQGLEWIGEINPSDTYTN
YNQKFKGKSTLTVDKSSSTAYMQLSSLTSEDSAVYFCARVATMVARGFAYWGQGTLVTV
SA

SEQ ID NO: 122

VTO008-ALS-10K7; BapuabensHast 001aCTh JIETKOM LenH
DIVMTQSHKFMSTSVGDRVSITCKASQDVSGAVVWYQEKPGQSPNLLIYLATYRYTGVPD
RFTGSGSGTDFTLTIRSVQAEDMAVYYCQQYYSIPWTFGGGTKLEIK

SEQ ID NO: 123

VT008-AL6-14G1; BapuabenbHas 00JaCTh TSHKEION LEH
QVQLQQPGAELVKPGASLRVSCKASGYTFTNYWMYWVRQRPGRGLEWIGWIDPNSGGTK
YNEKFKSKATLTVDKPSSTAYMQLSSLTSEDSAVYNCARGGYTMDYWGQGTSVTVSS

SEQ ID NO: 124

VTO008-AL6-16K1; BaprabenbHast 001aCTh JIETKOH Lenu
DVVMTQTPLSLPVSLGDQASISCRASQSLVHSNGNTYLHWYLQKPGQSPKLLIYKVSNRFS
GVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQSTHVPLTFGAGTKLELK

SEQ ID NO: 125

VTO008-AL6-18G1; BapuabesnbHas 001aCTh TSKEIOW LENH
QVQLQQPGAELVKPGTSVKLSCKASGYTFINY WIHWVKQRPGRGLEWIGRIDPNTVDAKY
NEKFKSKATLTVDKPSSIAYMQLSSLTSEDSAVYYCSRGGYTMDYWGQGTSVTVSS

SEQ ID NO: 126
VTO008-AL6-18K21; BapuabenbHasi 001aCTh JIETKOM LEMH
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DVVMTQTPLSLPVSLGDQASISCRSSQSLVHSNGNTYLHWYLQKPGQSPTLLIYKVSNRFSG
VPDRFSGSGSGTDFTLKISRVEAEDLGIYFCFQSTHVPWTFGGGTKLEIK

SEQ ID NO: 127

VLO008-AL17-7G1; BapuabesbHas 0071aCTh TSHKEION LENH
QVQLQQSGPELVKPGASVKISCKASVYTFTDYYINWVKQRPGQGLEWVGWIFPGSGLTYY
NKKFKGKATLTVDKSSSTAYMLLSSLTSEDSAVYFCARPYYGSRWDYAMDYWGQGTSVT
VSS

SEQ ID NO: 128

VLO008-AL17-7K6; BapuabensHast 001aCTh JIETKOM LenH
DIVMTQSPSSLTMSVGQKVTMSCKSSQSLLNSNNQKNYLAWYQQKPGQSPKLLLYFASTR
ESGVPDRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYTTPYTFGGGTKLEIK

SEQ ID NO: 129

VLO008-AL18-14G4; BapuabenbHasi 00JIaCTh TSHKENOH LEMH
QVQLKQSGAELVRPGASVKLSCKASGYSFTDYYINWVKQRPGQGLEWIARIYPGIGNTYYN
KKFKGKATLTAEKSSSTAYMQLNSLTSEDSAVYFCARGHYGRGMDYWGQGTSVTVSS

SEQ ID NO: 130

VLO008-AL18-14K1; BapuabenbHasi 00J1aCTh JIETKOU LEMH
DIVMTQSPSSLAMSVGQKVTMNCKSSQSLLNSIDQKNYLAWYQQKPGQSPKLLVYFASTK
ESGVPDRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSTPWTFGGGTKLEIK

SEQ ID NO: 131

VLO008-AL13-8GS; BapuabesbHas 00aCTh TSKEIOH LENH
QVQLQQPGAELVKPGASVKLSCKASGYTFTTYWMHWVKQRPGQGLEWIGMIHPNSGTTN
YNEKFKSKATLTVDKSSSSTYMQLSSLTSEDSAVYYCTRSHYYDGHFSYWGQGTLVTVSA

SEQ ID NO: 132

VLO008-AL13-8K3; BapuabenbHas 001aCTh JETKOH Lenu
DIVMSQSPSSLAVSAGEKVTMSCKSSQSLLNSRTRKNYLAWYQQKPGQSPKLLIYWASTRE
SGVPDRFTGSGSGTDFTLTISSVQAEDLAVY YCKQSYNLWTFGGGTRLEIK
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SEQ ID NO: 133

VTO008-AL6-10G3; BapuabesnbHas 001aCTh TSKEJIOH LENH
QVQLQQPGPELVKPGASVKLSCKASGYTFTNYWIHWLNQRPGRGLEWIGRIDPNSGGTKY
NEKFKSKAILTVDKSSSTTYMQLSSLTSEDSAVYYCARGGYTMDYWGQGTSVTVSS

SEQ ID NO: 134

VTO008-AL6-10K1; BapuabenbHas 001aCThb JETKO Lenu
DVVMPQTPLSLPVSLGDHASISCRSSQSLLHSNGNTYLHWYLQKPGQSPKLLIYKVSYRFSG
VPDRISGSGSGTDFTLKISRVEAEDLGVYFCFQSTHVPWTFGGGTKLEIK

SEQ ID NO: 135

VTO008-AL6-20G7; BapuabenbHast 001aCTh TSKEION LETH
QVQLQQSGTELAKPGASVKLSCKASGYTFINYWIYWVKERPGQVLEWIGYINPRSDDTKY
NQKFRDRATLTADKSSTTAYLQLNSLTNDDSALYYCARGGFTMDFWGQGTSVTVSS

SEQ ID NO: 136

VTO008-AL6-20K7; BapuabesnbHas 001aCTh JIETKO# Lenu
DVVMTQTPLSLPVSLGDQASISCRSSQSLLHSNGNTYLHWYLQKPGQSPNLLIYKVSYRFSG
VPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQGTHVPYTFGGGTKLEIK

SEQ ID NO: 137

VTO008-AL6-39G2; BapuabesbHast 00aCTh TSKEION LENH
EVQLQQSGPELVKPGASVKISCKASGYSFTGYNIYWVKQSHGNILDWIGYIYPYNGISSYNQ
KFKDKATLTVDKSSTTAYMELRSLTSEDSAVYYCARGGYTMDYGGQGTSVTVSS

SEQ ID NO: 138

VTO008-AL6-39K2; BapuabenbHas 001aCTh JETKOH Lenu
DVVMTQTPLSLPVSLGEQASISCRSSQSLVKSNGNTYLHWYLQKPGQSPKLLIYKVSNRFSG
VPDRFSGSGSGTDFTLKISRVEAEDLGLYFCSQTTHVPYTFGGGTKLEIK

SEQ ID NO: 139

VLO008-AL17-8GS; BapuabesbHas 001aCTh TSKEJIOH LENH
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LVQLQQSGPELVKPGTSVKISCRSSGYTFTDYYINWVQQRPGQGLEWVGWIFPGSGLTYYN
KKFKGKATLSVDKSSNTAYMLLSSLTSEDSAVYFCARPYYGSRWDYTMDYWGQGTSVTV
SS

SEQ ID NO: 140

VLO008-AL17-8K7; BapuabenbHas 007aCThb JIETKO Lenu
DIVMTQSPSSLTMSVGQKATMSCKSSQNLLNSNNQKNHLAWYQQKPGQSPKLLLYFASTR
ESGVPDRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYTTPYTFGGGTKLEIK

SEQ ID NO: 141

VLO008-AL18-14G4; rymanusupoBanHas BapuadenbHasi 00aacts Tsokenoi mnenu; VHI
QVQLLESGAVLARPGTSVKISCKASGYSFTDYYINWVKQRPGQGLEWIGRIYPGIGNTYYN
KKFKGRAKLTAATSASIAYLEFSSLTNEDSAVYYCARGHYGRGMDYWGQGTLVTVSS

SEQ ID NO: 142

VLO008-AL18-14G4; rymanusupoBaHHas BapuadesbHast 001acTh Tsikenoi nenu; VH2
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGRIYPGIGNTY
YNKKFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCARGHYGRGMDYWGQGTLVTVSS

SEQ ID NO: 143

VLO008-AL18-14G4; rymanusupoBaHHas BapuadesnbHast 00acTh Tsikenoi nenu; VH3
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGRIYPGIGNTY
YNKKFKGRVTVTRDTSISTAHMELSSLRSDDTAVYYCARGHYGRGMDYWGQGTAVTVSS

SEQ ID NO: 144

VLO008-AL18-14G4; rymanusupoBaHHas BapuadenbHas 00acTh Tsikenoi nenu, VH4
QVQLVQSGAEVKKPGSSVKVSCKASGYSFIDYYINWVRQAPGQGLEWMGRIYPGIGNTYY
NKKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGHYGRGMDYWGQGTTVTVSS

SEQ ID NO: 145

VLO008-AL18-14G4; rymanusupoBaHHas BapuadenbHast 00JacTh Tskenoi uenu; VHS
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGRIYPGIGNTY
YNKKFKGRVTMTRYTSISTAYMELSRLRSDDTAVYFCARGHYGRGMDYWGQGTTVTVSS
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SEQ ID NO: 146

VLO008-AL18-14K1; rymanusupoBaHHas BapuabdenbHast 00acThb jierkoi unenu; VL1
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWY QQKPGQPPKLLIYFASTKES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYSTPWTFGGGTKLEIK

SEQ ID NO: 147

VLO008-AL18-14K1; rymanu3upoBanHas BapuadenbHas 00aacThb jerkoi nemnu; VL2
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKPGQPPKLLIYFASTKES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYSTPWTFGGGTKVEIK

SEQ ID NO: 148

VLO008-AL18-14K1; rymanusupoBanHas BapuadenbHasi 00aacTs jierkoit uemnu;, VL3
EIVLTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKAGQSPKLLIYFASTKESG
VPDRFSGSGSGTDFTLTIDSLQAEDVAVYYCQQHYSTPWTFGGGTKVEIK

SEQ ID NO: 149

VLO008-AL18-14K1; rymanusupoBaHHas BapruadesbHast 00acThb Jierkoit uenu; VL4
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWY QQKPGQPPKLLIYFASTKES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYFCQQHYSTPWTFGGGAKVEIK

SEQ ID NO: 150

VLO008-AL18-14K1; rymanusupoBaHHas BapuadenbHast 00JacTh Jierkoi uenu; VLS
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKPGQPPKLLIYFASTKES
GVPDRFSGSGSGTDFTLTISGLQAEDVAVYFCQQHYSTPWTFGGGTKVEIR

SEQ ID NO: 151

Antured CD47 (Rh-cBsi3aHHBI AHTHTE€H, WHTErPUH-ACCOLMHPOBAHHBIN MEPEHOCUYMK CHTHAJNA),
uzopopma CRA b [Homo sapiens], yuetnsiit Homep: EAW79734.1
MWPLVAALLLGSACCGSAQLLFNKTKSVEFTFCNDTVVIPCFVTNMEAQNTTEVY VKWKF
KGRDIYTFDGALNKSTVPTDFSSAKIEVSQLLKGDASLKMDKSDAVSHTGNYTCEVTELTR
EGETHELKYRVVSWFSPNENILIVIFPIFAILLFWGQFGIKTLKYRSGGMDEKTIALLVAGLVI
TVIVIVGAILFVPGEYSLKNATGLGLIVTSTGILILLHYYVFSTAIGLTSFVIAILVIQVIAYILA
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VVGLSLCIAACIPMHGPLLISGLSILALAQLLGLVYMKFVASNQKTIQPPRKAVEEPLNAFKE
SKGMMNDE

SEQ ID NO: 152
VTO008-AL18-14K1; nerkas uens, CDR2-K360T; otkoppekrupoBanHnsbiii CD4+ T-kyeTouHbIi snuTONn
YASTKES

SEQ ID NO: 153
VT008-AL18-14K1; nerkas uens, CDR2-IMGT; otkoppexruposanubiii CD4+ T-kierounslii snuTomn
YAST

SEQ ID NO: 154

VLO008-AL18-14K1; BapuabenbHast 00iacTh JierkoW wemu; OTKoppektupoBanHbii CD4+ T-
KJIETOYHBIN 3MUTON
DIVMTQSPSSLAMSVGQKVTMNCKSSQSLLNSIDQKNYLAWYQQKPGQSPKLLVYYASTK
ESGVPDRFIGSGSGTDFTLTISSVQAEDLADYFCQQHYSTPWTFGGGTKLEIK

SEQ ID NO: 155

VLO008-AL18-14K1;, rymanusupoBaHHasi BapuabenpHass oOmacte Jierkod  memu; VLI,
otkoppekTupoBaHHblil CD4+ T-kaeTOoUHBINA STUTOM
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKPGQPPKLLIYYASTKES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYSTPWTFGGGTKLEIK

SEQ ID NO: 156

VLO008-AL18-14K1;, rymanusupoBaHHass BapuabenpHass oOjacte Jierkod  uemu; VL2
otkoppektupoBanHblii CD4+ T-kneTouHbIi SUTOMN
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKPGQPPKLLIYYASTKES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYSTPWTFGGGTKVEIK

SEQ ID NO: 157

VLO008-AL18-14K1; rymanusupoBaHHass BapuabenpHas oOmacte Jierkod uemu; VL3,

oTkoppekTupoBanHbiil CD4+ T-kI€TOUHBINA STUTOM
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EIVLTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKAGQSPKLLIYYASTKES
GVPDRFSGSGSGTDFTLTIDSLQAEDVAVYYCQQHYSTPWTFGGGTKVEIK

SEQ ID NO: 158

VL008-AL18-14K1; rymanusupoBaHHas BapuaOenbHass o00jacTh Jjerkod  uenu; VL4,
otkoppextupoBanHbiii CD4+ T-kneTounslii snuTomn
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKPGQPPKLLIY YASTKES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYFCQQHYSTPWTFGGGAKVEIK

SEQ ID NO: 159

VLO08-AL18-14K1; rymanusupoBaHHas BapuaOenbHass o0macte Jierkod  memm; VLS,
otkoppektupoBanHblii CD4+ T-kneTo4HbIi S TON
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKPGQPPKLLIYYASTKES
GVPDRFSGSGSGTDFTLTISGLQAEDVAVYFCQQHYSTPWTFGGGTKVEIR

SEQ ID NO: 160

hu-sCD47-6His; Baeknerounsiii noMed auturesa CD47 uenoseka ¢ 6His-merkoi
MWPLVAALLLGSACCGSAQLLFNKTKSVEFTFCNDTVVIPCFVTNMEAQNTTEVY VKWKF
KGRDIYTFDGALNKSTVPTDFSSAKIEVSQLLKGDASLKMDKSDAVSHTGNYTCEVTELTR
EGETIHHELKYRVVSWFSPASSSGSSSHHHHHH

SEQ ID NO: 161

hu-IgG4 S228P; myTtant S228P koHCcTaHTHOMH oOnactu Tskenoi uenu [gG4 yenoseka
GCTAGCACCAAGGGCCCCTCTGTGTTTCCTCTGGCCCCTTGCTCCCGGTCCACCTCCGAA
TCTACAGCCGCTCTGGGCTGCCTCGTGAAAGACTACTTCCCCGAGCCTGTGACAGTGTC
CTGGAACTCTGGCGCCCTGACCAGCGGAGTGCATACCTTCCCTGCTGTGCTGCAGTCCT
CCGGCCTGTACTCCCTGTCCTCCGTCGTGACAGTGCCCTCCAGCTCTCTGGGCACCAAG
ACCTATACCTGCAACGTGGACCACAAGCCCTCCAACACCAAGGTGGACAAGAGAGTGG
AATCTAAGTACGGCCCTCCCTGCCCCCCTTGTCCTGCCCCTGAATTTCTGGGCGGACCCT
CCGTGTTCCTGTTCCCCCCAAAGCCTAAGGACACCCTGATGATCTCCCGGACCCCCGAA
GTGACCTGCGTGGTGGTGGATGTGTCTCAGGAAGATCCCGAGGTGCAGTTCAATTGGTA
CGTGGACGGCGTGGAAGTGCATAATGCCAAGACCAAGCCTCGGGAAGAACAGTTCAAC
TCCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAA
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AGAGTACAAGTGCAAGGTGTCCAACAAGGGCCTGCCCAGCTCCATCGAAAAGACCATC
TCCAAGGCCAAGGGCCAGCCCCGGGAACCCCAGGTGTACACACTGCCTCCATCCCAGG
AAGAGATGACCAAGAACCAGGTGTCCCTGACCTGTCTCGTGAAGGGATTCTACCCCTCC
GATATCGCCGTGGAATGGGAGTCCAACGGCCAGCCTGAGAACAACTACAAGACCACCC
CCCCTGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCTCGCCTGACCGTGGACAAGT
CCCGGTGGCAGGAAGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTGCACAA
CCACTACACCCAGAAGTCCCTGTCTCTGTCCCTGGGCAAG

SEQ ID NO: 162

hulgG4 S228P; myrant S228P xoncranTHON obnactu Tspkenon nenu [gG4 yenoseka
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSV
MHEALHNHYTQKSLSLSLGK

SEQ ID NO: 163

hu-IgG4 S228P-L235E; myraut S228P-L.235E koHcTaHTHO# obnactu Tsixkenoit nenu [gG4 uenoseka
GCTAGCACCAAGGGCCCCTCTGTGTTTCCTCTGGCCCCTTGCTCCCGGTCCACCTCCGAA
TCTACAGCCGCTCTGGGCTGCCTCGTGAAAGACTACTTCCCCGAGCCTGTGACAGTGTC
CTGGAACTCTGGCGCCCTGACCAGCGGAGTGCATACCTTCCCTGCTGTGCTGCAGTCCT
CCGGCCTGTACTCCCTGTCCTCCGTCGTGACAGTGCCCTCCAGCTCTCTGGGCACCAAG
ACCTATACCTGCAACGTGGACCACAAGCCCTCCAACACCAAGGTGGACAAGAGAGTGG
AATCTAAGTACGGCCCTCCCTGCCCCCCTTGTCCTGCCCCTGAATTTGAAGGCGGACCC
TCCGTGTTCCTGTTCCCCCCAAAGCCTAAGGACACCCTGATGATCTCCCGGACCCCCGA
AGTGACCTGCGTGGTGGTGGATGTGTCTCAGGAAGATCCCGAGGTGCAGTTCAATTGGT
ACGTGGACGGCGTGGAAGTGCATAATGCCAAGACCAAGCCTCGGGAAGAACAGTTCAA
CTCCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCA
AAGAGTACAAGTGCAAGGTGTCCAACAAGGGCCTGCCCAGCTCCATCGAAAAGACCAT
CTCCAAGGCCAAGGGCCAGCCCCGGGAACCCCAGGTGTACACACTGCCTCCATCCCAG
GAAGAGATGACCAAGAACCAGGTGTCCCTGACCTGTCTCGTGAAGGGATTCTACCCCTC
CGATATCGCCGTGGAATGGGAGTCCAACGGCCAGCCTGAGAACAACTACAAGACCACC
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CCCCCTGTGCTGGACTCCGACGGCTCCTTCTTCCTGTACTCTCGCCTGACCGTGGACAAG
TCCCGGTGGCAGGAAGGCAACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTGCACAA
CCACTACACCCAGAAGTCCCTGTCTCTGTCCCTGGGCAAG

SEQ ID NO: 164

hulgG4 S228P-L.235E; myrant S228P-L235E koHcTaHTHOM 0bnactu Tsokenoit nenu [gG4 yenoseka
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL

YSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT

CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSV

MHEALHNHYTQKSLSLSLGK

SEQ ID NO: 165

h20-H2-L5Y; tsokenas uens B popmate hulgG4 S228P
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGRIYPGIGNTY
YNKKFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCARGHYGRGMDYWGQGTLVTVSS
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSV
MHEALHNHYTQKSLSLSLG

SEQ ID NO: 166

h20-H2-L5Y; taxenas uens B popmarte hu-IgG4 S228P-L325E
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGRIYPGIGNTY
YNKKFKGRVTITRDTSASTAYMELSSLRSEDTAVYYCARGHYGRGMDYWGQGTLVTVSS
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT
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CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSV
MHEALHNHYTQKSLSLSLG

SEQ ID NO: 167

h20-H2-L5Y; nerkas uemns
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSIDQKNYLAWYQQKPGQPPKLLIYYASTKES
GVPDRFSGSGSGTDFTLTISGLQAEDVAVYFCQQHYSTPWTFGGGTKVEIRRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL
TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 168

VLO008-AL13-8GS; rymanusupoBanHas BapuadenbHast 001acTs Tshkesnon nenu, VHIm
QVQLVQSGAEVKKPGASVKVSCKASGYTFTTYWMHWVHQAPGQRLEWMGMIHPNSGTT
NYNQKFQGRVTITVDKSASTAYMELSSLRSEDTAVYYCTRSHYYDGHFSYWGQGTLVTVS
S

SEQ ID NO: 169

VLO008-AL13-8GS; rymanusupoBaHHas BapuadesbHas 00nacts Tsbkesoi nenu; VH2m
QVQLVQSGAEVKKPGASVKVSCKASGYTFTTYWMHWVRQAPGQGLEWMGMIHPNSGTT
NYNQKFQGRVTMTVDKSASTAYMELSSLRSEDSAVYYCTRSHYYDGHFSYWGQGTLVTV
SS

SEQ ID NO: 170

VLO008-AL13-8GS; rymanusupoBanHas BapuadesibHast 00iacts Tsokenoi uenu; VH3
QVQLQESGAEVKKPGASVKVSCKASGYTFTTYWMHWVRQAPGQGLEWMGMIHPNSGTT
NYNEKFKSRVTMTRDTSTSTVYMELSSLRSEDTAVYYCTRSHYYDGHFSYWGQGTLVTVS
S

SEQ ID NO: 171

VLO008-AL13-8GS; rymanu3upoBaHHas BapuabesibHast 00iacte Tsokenoi uenu; VH4
QVQLVQSGAEVKKPGASVKVSCKGSGYTFTTYWMHWVRQAPGQGLEWMGMIHPNSGTT
NYNEKFKSRVTLTRDTSISTAYMELSRLTSDDTAVYYCTRSHYYDGHFSYWGQGTMVTVS
S
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SEQ ID NO: 172

VL008-AL13-8K3; rymanusupoBaHHas BapuadenbHas o0nacts jerkoit nenu; VL1
DIVMTQSPGSLAVSLGERATFNCKSSQSLLNSRTRKNYLAWYQQKPGQPPKLLIYWASTRE
SGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCKQSYNLWTFGGGTKVEVK

SEQ ID NO: 173

VL008-AL13-8K3; rymanusupoBaHHas BapuadesbHas 00iacThb jerkou menu; VL2
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSRTRKNYLAWYQQKPGQPPKLLIYWASTRES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCKQSYNLWTFGGGTKLEIK

SEQ ID NO: 174

VLO008-AL13-8K3; rymanusupoBanHas BapuadesbHast 00iacTs Jierkoi nemnu;, VL3
EIVLTQSPDSLAVSLGERATINCKSSQSLLNSRTRKNYLAWYQQKAGQSPKLLIYWASTRES
GVPDRFSGSGSGTDFTLTIDSLQAEDVAVYYCKQSYNLWTFGGGTKVEIK

SEQ ID NO: 175

VLO008-AL13-8K3; rymanu3upoBanHas BapuadesbHast 00acTs Jierkoi nemnu, VL4
DIVMTQSPDSLPVSLGERATINCKSSQSLLNSRTRKNYLAWYQQKPGQPPKLLIYWASTRES
GVPDRFTGSGSGTDFTLTISALQAEDVAVY YCKQSYNLWTFGQGTRLEIK

SEQ ID NO: 176
Koucrantuas 06.]'IaCTI> JIETKOH OEIIr KaIra 4YeJIOBEKa
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

ITPUMEPDBI

L ITonvuenue agTuten Mplmu npotus CD47

1. HmmyHuzanms Meliei
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Jns monyuenust antuten Meimu npotus CD47 uenoeka (hCDA47), morteHmmansHO
nepekpectHo peaktuBHbIX ¢ CD47 mpim (mCD47), meineir NMRI aukoro tuna wim CD47-KO
(C57BL6) uMMYyHH3HpOBAIM CIEOYIOIIMM O0Opa3oM COMJIACHO MPOTOKONY, BKJKOUamomemy 4
unbekunn JIHK ¢ uHTepBamamu B 2 Hemesnu, mocje KOTOPBIX BBOAMJIM JIBE MTOTOBBIE OycTep-
ubekunn JIHK CD47 wmm knerok CHO, tpanchummpoBanabix BekTOopoM skcmpeccun CD47, ¢
UHTEPBAJIAMHU B OJIHY HEAEJIIO:

- (5) mpim [T (mukoro tuna): nepeuunas uabekius JIHK CD47 yenoseka + Oycrep-uabekuus [JHK
CD47 uenosexa

- (3) mbim CD47 -/-: nepeuunas unbekius JJHK CD47 yenoseka + Oycrep-unbekuuss CHO CD47
MBILIH

- (3) mbim CD47 -/-: nepsuunas uabekiuss CHO CD47 mpium + Oycrep-unbexiuss CHO CD47
MBILIH

VYMeplIBieHne >KUBOTHBIX HPOBOAWIM B COOTBETCTBHH C pPe3yJbTaTaMU CKPHHHHIA
ceiBopoTkH. Ilpucyrcteue u tuTp IgG, cBsaseBaBumxcs ¢ CD47 uyenmoBeka WM MBILIH,
KOHTPOJIMPOBAJIM B CHIBOPOTKE HWMMYHU3HPOBAHHBIX JKUBOTHBIX C mnpuMmeHeHueM ELISA
(cencubumm3arus ciuteiM Oesikom hCD47-1gG1 uenoseka, hCD47-Fc, unu cutbiv 6eikom mCD47-
IgG1 yenoeka, mCD47-Fc) u MeTonoM MpOTOYHOW HUTOMETPUH Ha crtabuibHbIX Kietkax CHO,
skcnpeccupyroix hCD47 wmu mCD47  (nmonyueHHBIX TOCHE TPaHC(HEKUHH BEKTOPOM,
komupyomum hCD47 wmu mCD47, nocne dero mnpoBomuwid oTO0p crabmibabix CD47-
AKCIPECCUPYIOLINX KJIOHOB; HE MOKa3aHo). JKUBOTHBIX, Y KOTOPbIX HAOJFONAINCE BHICOKHE THTPBI
IgG nporus CD47, ymepussuin. OTOupaiu cene3eHku u TuMdaTHuecKre y3iabl, MOHOHYKJIEAPHbBIE

xietkn (MHK) ouninanu u 3aMOpakuBaIy.

2. CkpuHuHT OTHENbHBIX B-kiierok ¢ npumenenneMm TtexHonorun ISAAC u momydeHwme
peKOMOWHAHTHBIX aHTUTEN TpoTuB CD47

Texnomorusi ISAAC, omucannas B myOnukanun W02009/017226, npencrasisier coOoit
VHHUKAJIBHBIH Croco0 OOHapysKeHHsl WHAMBHUIAYAJbHBIX aHTHTEIO-CEKPETUPYIOLINX KIIETOK C
NpUMEHEHHEM MUKPOMATPHYHBIX YUIIOB, MO3BOJISIET MPOBOIUTH aHAJIHN3 JKUBBIX KJIETOK B (hopMmaTe
OTIENBHON KJIETKH U obecrneunBaeT ObICTPYIO, 3PPEKTHBHYIO U BHICOKOMPOAYKTHBHYIO (BILIOTH JI0
234000 uHAMBUIYaJbHBIX KJIETOK) CHCTEMY ISl HASHTU(DHKALIMHN U BbIAEJICHHS LETEBbIX KJIETOK.

Martpuily OTIeIbHBIX JKUBBIX KJIETOK IMOJTy4Yasn nocpenctsoM HaHeceHuss MHK mbim, panee
OUHMINEHHBIX M3 CENEe3eHKH H JUM(PATHYECKUX Y3J0B HMMYHH3HPOBAHHBIX MBIIIEH, Ha

MUKpoMaTpuuHbld uun. [lOBEPXHOCTh uMNa MPEABAPUTENIEHO CEHCHOWIM3HPOBAA AHTUTEHOM-

67



muieHsto (cautbiM 6ekom hCD47-1gG1 uenoseka, hCD47-Fc), u anturtena meimu npotus CD47,
CEKpeTHpPYEMbIE AHTUTENO-CEKPETUPYIOIEeNd KIeTKON, 3axBaThiBajuck (CD47, HaHeCeHHBIM Ha
MOBEPXHOCTh BOKpPYr JyHkH. Ilocme mnpomeiBok mnpucyrctBue Ig(G MbImm, CBS3aHHOTO C
umMMmoOmm3uposanibiM  CD47, oOHapykuBajmu ¢ NOMOILIBIO aHTHTeNa npotuB [gG  Mbimwy,
npucoenuHeHHoro k Cy3, u ¢uayopecueHTHOH Mukpockonuu. CBs3bIBAHHE AaHTUTEHA CO
crienu(UYHBIM AHTUTEIOM BBHI3BIBAIO OOpA30BaHHE OTHENBHBIX KPYIJIBIX TOYEK, KOTOpbIE OBLIO
JIETKO OTJIMYHMTH OT Heclnenu(UYHbIX CHUTHAJIOB. 3aTeM oTnaenbHbie CD47-cnennduyunbie aHTUTENO-
CEeKpeTUPYIOLINE KIETKH OTOMpaI MOCPEACTBOM MUKPOMaHUIyJisiiun, BocctanaBnuBain MPHK u3
OTHENBbHBIX KJIETOK, U nocnenosarenbHocTi KJIHK, konupyromue BapradenbHbIe 001acTH TSHKEION
(VH) u nerxoii (VL) ueneii [gG, ammmudunuposasm meronom OT-IILP (monumepas3Hoii nenHoH
peakuuu ¢ oOpaTHON Tpanckpumuei). 3atem nocnenosareabHoctH VH m VL kimonupoBamu B
BEKTOPBI SKCIPECCHH, COZIEpIKALIIie KOHCTAHTHYIO 00siacTh ramma-2a Moy (Fcy2a) u koHCTaHTHYIO
obnacte kamma win JsmOna, cootBerctBeHHO. [locne xorpanchekiuu kierok CHO BexTopamu
skcnpeccun H u L nenell pekOMOMHAHTHOE QHTUTENIO OYHMINAIM OT CYNEPHATAHTOB KJIETOK HA
KOJIOHKe ¢ OelkoM A W NPOBOAWIM aHANMW3 sl MOATBep)kAeHus: pacrnosHaBanusi CD47 u
crnenupuunocti Mmerogom ELISA na mianmerax, cencubummusupoBanubix hCD47-Fc unu mCDA47-
Fc, u meromom mnporounoit nuromerpun Ha kierkax CHO, TpaHCOUIHPOBAHHBIX WK HE
tpancumupoBaHabix hCD47 wim mCD47.

B cymme Obuto upeHTHHUEPOBaHO 55 aHTHTEN, 34 M3 KOTOPHIX (MpuHamIexamme K 18
Pa3IMYHBIM CeMeNCTBaM 3apObIIEBON JIMHIH) Moydaan U ouninamn. U3 manueix 34 anturen 19
pacnoznaBanmu uckimounteabHo CD47 uenoseka, 1 anTUTENO pacmo3HaBaio uckmounteasHo CD47

MbIH, ¥ 14 anTuren pacno3nasanmu CD47 yenmoBeka U MBIIIH.

I TTocnemosatenbHOCTH KauauaaTos npotus CD47

B tabmunax 1 — 3 (BbILIe) MpeacTaBlieHbl MOCAEI0BATENFHOCTH aMUHOKHUCIIOT 10 BBIOpaHHBIX
KaHAuaaToB. B mepeuncrieHHbix mocienoBatebHOCTAX CDR  uaeHTH(UIUpPOBAHBI COTJIACHO

Homenksatype Kabora u IMGT.

III. Hccnenoanne pekOMOMHAHTHBIX aHTATEN MBI npotus CD47 in vitro

1. Anamus cessbiBanus CD47 meronom ELISA

68



H3yuamu cnocoOOHOCTh BCEX aHTHTEN CBSI3bIBATLCs C pekoMOnHaHTHEIM hCD47-Fc 1 mCD47-
Fc, nanecennbimu Ha mtanmetsl it ELISA. Cpenn 34 nccnenoBaHHBIX OUMINEHHBIX aHTHTEN 19
pacno3HaBanmu uckirounteabHo hCD47, 1 antuTeno pacmnosHasaiao uckiounteabno mCD47, u 14

anTuTen pacrnosnasanun CD47 yenoBeka u MbIIIH (IaHHBIE HE TOKA3AHBbI).

2. Amnanu3 cesizeiBanust CD47 MeTo10M NPOTOYHOM HIUTOMETPHH HA TpaHChuIupoBaHHbIX CD47

kierkax CHO u nepexpectroit peaktuBHOCTH ¢ CD47 MBIIIK 1 SBAHCKOTO MaKaka.

CrocobHOCT MAEHTU(DUIUPOBAHHBIX aHTUTEN MblH npotuB CD47 pacmo3HaBaTh
JKCIpeccupoBaHHbIN Ha MemOpaHne kietku CD47 uenoseka, a Takxke 0enok CD47 u3 npyrux BUOOB,
JIOTIOJTHUTEJIFHO aHAJIM3UPOBAIM METOIOM IPOTOYHOM muToMerpuu ¢ npuMmeHeHuem kjaetok CHO,
crabmibHO dKcnpeccupyomux antured CD47, monydeHHBbI OT YENOBEKA, MBIIIH WK
HeueJI0BeKOoOOpa3Horo mpumara (SBaHCKOro Makaka). Jkcmpeccuro Bupocnenuduunoro CD47 na
nosepxHoctn kierku CHO BamuaupoBamum ¢ mpUMEHEHHEM OKPAIIWBAHUS COOTBETCTBYIOLIMMHU
antutesamu npotus CD47 u mpoTOUHON HUTOMETPHH HAa HE(PUKCHPOBAHHBIX KJIETKaX. AHTHUTENO
BoH12 (IgGl wmbium, Abcam) mpumensau mis noareBepykaeHus skcnpeccun CD47 desoseka u
sBanckoro makaka, MIAP301 (IgG2a kpsicer, BD Biosciences) — mist mpoBepku skcnpeccuun CD47
mbim, 1 MEM122 (IgM mbiu, Abcam) — aist axcnpeccun CD47 06e3bsiHEL

Antutena npotue CD47 u aHTHTENa KOHTPOJS HW30THIA MHKYOMPOBAJM TPU Pa3THUHBIX
KOHLeHTpauusx ot 7,3 Mkr/mia 10 3,3 ur/mia ¢ kierkama CHO, skcnpecCHpyrOIUMU Pa3THYHbIE
Bunel CD47, mpu temneparype +4°C B teuenme 30 muuyT. Ilocime 2 mpOMBIBOK HPHCYTCTBHE
aHTuTeNa, cBszaHHOro ¢ CD47 memOpanbl kjeTku, OOHAPYKUBAJU MOCPEICTBOM HHKYOAILUH C
KOHBIOTHpOBaHHBIM ¢ ®D antutesoM IgG NPOTHB HUMMYHOTJIOOYJIMHOB MBIIIH WM TPOTUB
UMMYHOTJIOOYJIMHOB Y€JIOBEKA B 3aBHCHMOCTH OT H30THIA MEPBHYHOTO aHTHUTENA U aHAIM3a Ha
nporounom nuromerpe Accuri-C6 (BD Biosciences). Pasuuily Mexxay cpeaHell HHTEHCHBHOCTBIO
¢nyopecuenuun (CUD), monydyeHHOMH A1 KaXKAOH KOHLEHTPALMU AHTHUTENA, U HHTEHCUBHOCTBIO,
NOJIYYEHHOH PU OTCYTCTBUH NepBUUHOro antutena (pasuuny CU®D), paccuu ThIBaIN U OTKJIAIBIBAIIH
Ha rpaduiKe B 3aBHCHUMOCTH OT KOHLIEHTpauui aHtuten. s m3mepenus: GOHOBOrO OKpaIIMBaHUS
aHTUTE]IOM (Hecmeuu(pUuHOrO OKpAalIMBAaHHs) B TE€X K€ VYCIOBHSIX U3ydYaJld AaHTUTENA
OTPHULATENBHOrO KOHTPOJIsS cooTBeTcTBYIOMero n3oruna (mlgGl, mlgG2a, hIgGl, higG4), kotopsie
He pacniosHaBaiau CD47.

Paznuunsie pedepencHbie antutena npotuB hCD47 Takoke HMcClenoBaiu MapajyiebHO C

KaHIUaTaMH COIJIACHO HacTosieMy n3o0perenuto. Takopbie BkItouann BOH12 mbiiu, XumepHbie
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SF9 (c5F9) u rymanusuposannbie antutena SF9 (huSF9; vh2-vI2) uz Crandopackoro yHuBepcurera
(WO2011/143624), antuteno 2A1 mbllm U ero ryManu3upoBanHbiii BapuanT AB06.12 ot Inhibrx
(US2013/0224188; W02014/123580); antuteno SA3M3 meimu ot Novimmune (W02014/087248);
u antuTeno VxP037-01LC1 meimm ot Frazier et al. (W02014/093678).

PesynbTatel, monydyennsie aisi 10 antuten meimu npotus CD47, 0606mensr B Tabnune 4
HIDKE; OTH JaHHbIE CPABHUBAJIHM C PE3yJIbTATAMH, OJyUYEeHHBIMU C pedepeHCHbIMU aHTHTeNaMu. Bcee
10 xammunmaroB-antUTen Melmu npotuB (CD47 cunbHO cBsizeiBachk ¢ kierkamu CHO,
skcnpeccupyroumu CD47 dvenoBeka M SIBAHCKOTO Makaka, HO HE C HETPaHC(HUIHPOBAHHBIMH
knetkamu CHO. Kpome Toro, 5 xanmuparoB (kanmupater 14, 15, 26, 29 u 30) Taxke CHIJIBHO
csizbiBasUCH ¢ Kaetkamu CHO, skcnpeccupyronmmu CD47 mpimu, Toraa kak S Apyrux aHTUTEN —
HeT. OTH pe3yJIbTaThl MPOAEMOHCTPUPOBAIM, YTO 5 aHTUTEN crneuuduuHo pacno3naBasu CD47
yeyioBeKa W siBAaHCKOro makaka (xamaumatel 7, 19, 20, 22 u 33) u 4TO 5 APYrHX aHTUTEN TAKXKe
nepekpectHo pearupoBanmu ¢ CD47, monydenHsiM oT Mbimu (Kanmunmatel 14, 15, 26, 29, 30), uro
CBUJETEJIbCTBYET O PACIO3HABAHUU JAHHBIMU AHTUTEIAMH OTJIMYHOIO 3MUTOINA UJIH SIUTOIMOB.

Kak 6buto coobrueHo, pedepencusie 2A1 u B6H12 pacnosnasamun hCD47 u nepekpecTtHO
pearupoBaiin ¢ cynoCD47, Ho He ¢ mCD47, torma kak antuteno VxP037-01LC1 mepekpecTHO
pearupoBanio ¢ CD47 sgBaHCKOro Makaka M MBIIIH, a Takke, Bo3MoxHO, ¢ CD47 xomska,

skcrpeccuporantbiM Ha kietkax CHO aukoro tuma.

Tabnuua 4: Kpatkas XxapakTepucTHKa MEPEKPECTHON PEAKTUBHOCTH aHTUTEN potis CD47

Antueno CHO | CHO-hCD47 | CHO-mCD47 cygé% 7
B6H12 ; — ] i
cSF9 - +++ - -+
huSF9 - +++ - 4+
5A3M3 ; ++ ] o
2A1 - +++ - +++
AB06.12 - +++ - 4+
VxP037-01LC1 ++ TN o S
Kangunar 7 - +++ - ++
Kangunar 14 + +++ +++ ++
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[Kangugar 15 + +++ +++ +++
Kannunar 26 +/- ++ +++ e+
Kanqunar 19 - +++ - +++
Kanqunar 33 - +++ - +++
Kanaunar 20 +/- +++ +/- +++
Kanqunar 22 +/- +++ - -+
Kannunar 29 - ++ ot ++
Kannunar 30 +/- ++ -+ e

-, +/-;+;++; +++ B InanazoHe OT KOTCYTCTBUSY» OOHAPYIKEHHS A0 «CHIIBHOr0» OOHAPYIKEHHUS

3. Hurnbuposanne B3aumosneiicteust CD47/SIRPa metomom ELISA

Hzyuanu ciocoOHOCTh aHTUTEN HapymaTh B3aumoneiicrsue CD47 ¢ SIRPo meromom ELISA.
3a neHb [0 Havyaja JKCIEepUMEHTa AHO 96-JYHOYHBIX IUIAHIIETOB CEHCHOMJIM3UPOBAJU CIIUTHIM
6enxom hCD47-hIgGl, u nnaHmeTs HHKYOHpOBaIK B TedeHne Houu npu Temrepatype 4°C. 3atem
JIYHKH [TPOMBIBAJIN M HACBILIAJIN B TEYSHUE IBYX YaCOB IIPU KOMHATHOM Temmnepatype. [locne cranuii
NPOMBIBKH B KaKIyIO JYHKY mobaisun antures (ciuteiii 0enok hSIRPa-6HIS, Gentaur), a Takxke
AHTHUTENA, UCCIIENOBAHNE KOTOPBIX MPOBOIMIIN, M HHKYOUPOBaJM B TeueHue | vaca nmpu KOMHATHOM
temnepatrype. Ilocie MpPOMBIBOK TPUCYTCTBHE WM OTCYTCTBHE B3ammozencteyromero SIRPa
O0OHapYKUBAJIH C MOMOILIBIO KOHBIOrHpoBaHHOTO ¢ [TX (mepokcnaas3oil XxpeHa) BTOPUYHOT'O AaHTUTENA
npotue 6His (Bethyl) u cybcrpara mepokcumasbl. beuto ycraHoBiieHo, uTo BCe 10 BbIOpaHHBIX

anTutes uaruduposau ces3sianue hSIRPo ¢ hCD47 (nanHbIe He MOKa3aHbI).

4. HNurubuposanue Bizaumopneiicteusi CD47/SIRPo. MeTtomoM mNpOTOYHONW LUTOMETPHH Ha
kierkax CHO

3areM BOCEMb HAWIYYLINX KAHIUAATOB AOMOJHHTENHHO BBIOMPAd B COOTBETCTBHU C HX
npodunem ces3piBanus merogoM ELISA u wa TtpancuuupoBanueix CD47 wnetkax CHO
(xanmumater 7, 14,15, 19, 20, 22, 26, 33) 1 u3yyanu cioCOOHOCTh AaHHBIX KAHTUAATOB HHTHOHPOBATh
ceszbiBane SIRPa uenoseka (hSIRPa) ¢ hCD47, skcnpeccupyemeim Ha kietkax CHO. Chauana
xieTky, tpanchumuposannsie CD47 uenoseka (3 x 10° k1€TOK/MyHKY 96-TyHOYHOrO MIIAHINETA),
uHKyOupoBamu npu temmnepatrype +4°C B Teuenue 30 MUHYT C CEpUHHBIMH Pa3BEIEHUSIMH aHTHTEN

npotiuB CD47 uan M30THIMHUYECKHM KOHTPOJIbHBIM aHTHTeNIOM (B opmate mlgG2a mwm mlgGl).
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3atem kjeTku npomMbiBaiu U nHKyOuposau ¢ 10 mxr/ma metku His hSIRPo (His-hSIRPa, Gentaur)
B reuenne 30 munyT npu temnepatype +4°C. ITocne npomsiBok cesizbiBanue His-hSIRPa ¢ knerkamu
CHO o0Hapy:kuBaJi MOCPENCTBOM MHKyOaluu ¢ aHTuTeaoM kposmka npotus His (Bethyl), a 3atem
— ¢ a”TaTenoM ko3el mpotuB  IgG  kpommka, koHblorupoBaHHbIM ¢ DOUTI]
(bnyopecuennunzotuonmanar, BD Biosciences), ¢ mpuMeHeHHEeM aHaiHM3a METOAOM MPOTOYHOU
UTOMETPUH Ha poTouHoM rutomerpe Accuri-C6 (BD Biosciences).

IIpouent nurnduposanus cesssiBanust hSIRPa ¢ hCD47 paccuutsiBaiu ciaeayomumM o0pa3om:

%  uHrubupoBaHUS = (I-(CH®_wAb -  CH® wohSIRPa)/(CU®D_whSIRPa  —
CHU® wohSIRPw))x100, rne CHU® wAb o3HauaeT CpPEOHIOKd HHTEHCHBHOCTH (HIyOpecUeHIHH
(CU®), nonyuennyto ¢ kierkamu hCD47-CHO, nHkyOUpOBaHHBIME C UCCIIEIOBAHHBIM AHTHTEIOM
u hSIRPa; CU® wohSIRPo osnauaer CU®, monyuennyio mnpu orcyrcteuu hSIRPa (100%
unruduposanus ces3biBanmst hSIPRa); 1 CU® whSIRPa o3navaer ¢yopecuenuuto ¢ hSIRPa, HO
0e3 nmpenBapuTeabHON HHKyOauuu ¢ antutesiom (0% unrubuposanus ces3siBanus SIRPa). [Iporent
UHrUOMPOBAHHS OTKJIAIBIBAIIN HA rpadKe B 3aBHCUMOCTH OT KOHLEHTPALUH AHTUTENA, U 3HAYECHHSI
IC50 paccuuThiBaM C TpUMEHEHHEM MOJEIH aHAIu3a HEJIMHEHHOW PEerpeccuu MpOrpaMMHOrO
obecneuenus: GraphPad Prism.

Pesynbratel, nmpencrasiendbie Ha purype 1 u B Tabuie 5 HuXKe, IEMOHCTPUPYIOT, UTO 8 BEIOPAHHBIX
KaHauaaToB (Homepa 7, 14, 15, 19, 20, 22, 26 u 33) cymectBeHHO nHrHOUpoBasm cesi3piBanue hSIRPa
na hCD47, skcnipeccupoannom Ha kiierkax CHO, co snauennsmu IC50 B quanazone ot 0,36 mo 1,10
mkr/mi (o1 2,4 no 7,3 uM). 8 kanaunatos nmpotus CD47 npeBocxomuiu antutena BOH12 u SA3M3

u Ob1H aHasornunel anturenam 2A1 u VxP037-01LC1.

Tabmuua 5: 3unauenust ICS50 antuten npotus CD47 B ananuse warubuposanuss CD47/SIRPa Ha
tpanchummposanubsix CD47 knerkax CHO u B aHaM3€e METOIOM MPOTOYHON LIUTOMETPUH (CpEHUE

3HAUYCHHU N HE3aBUCHUMBIX 3KCHepI/IMeHTOB)

Awntureno (popmar Cpennsist IC50

mlgQ) (MKr/mT) n
BoH12 4,920 7
2Al1 0,739 7
VxP037-01LCl1 0,759 6
SA3M3 4,798 4
Kangunar 7 0,657 6
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Kangupar 14 0,737 5
Kangupar 15 0,605 5
Kangupar 19 0,858 5
Kangupar 20 0,440 2
Kangupar 22 0,482 2
Kangunar 26 0,359 4
Kangunar 33 1,108 4
5. CesipiBanue anturen npotus CD47 na hCD47, sxcnpeccupoBanHOM KieTkamu Papku

Hsyuyanu criocoOHOCTE BOCEMH JOMOJHHUTENBHO BBIOpAaHHBIX KaHAUAATOB (HOMep 7, 14, 15,
19,20, 22, 26, 33) k cst3piBanuio ¢ hCD47, sxcnipeccupyembIM Ha JinHUN KJIeTOK Papku B-numdomer
uenosexa. Caauana knetku Pamxu (ATCC-CLL-86; 2 x 103 knetok/myHKy 96-TyHOUHOrO MIAHIIETa)
uHkyOuposamu npu Temnepatype +4°C B teuenne 30 MUHYT C CEpHIHBIMU PAa3BEIEHHSIMU aHTHTE
npotuB CD47 unu antutena koHTpossHOro n3oruna (B popmare mlgG2a i mIgGl). 3arem knerku
HOPOMBIBAJIH ¥ HHKYOHpoBau B TeueHne 30 MuHyT npu temneparype +4°C ¢ KOHBIOTHPOBAHHBIM C
@5 F(ab)’2-antutenom ko3bl npotuB IgG memmu (passenenue 1/100, Beckman Coulter). ITocne
NPOMBIBOK aHAJM3UPOBAIN  (DIYOPECHEHIHIO KJIETOK METOJOM TMPOTOYHOH MHMTOMETPHH HaA
nporounom nuromerpe Accuri-C6 (BD Biosciences).

Jns kaxmoi KOHIEHTpaluu aHTHTeNda paccunthiBanu pasHuny CHU®, mpencraBisiouiyro
co0Oif pa3HULy MEXKAY WHTEHCHBHOCTBIO, H3MEPEHHOW C HCCIEIOBAHHBIM AHTHTENIOM, H
HHTEHCHBHOCTBIO TIPU OTCYTCTBHH aHTUTENA, U 3HAUEHUsI OTKJIAJAbIBAIA Ha IpaduKe B 3aBUCHMOCTH
OT KOHIEHTpAaUWW aHTUTENA. 3aTeM C NMPUMEHEHHEeM MOJENH aHAJIN3a HEJIMHEWHON perpeccuu
nporpammuoro obecrneuenus: GraphPad Prism paccunteiBanu 3nauenus ECS0.

PesysnbTathl, npencraeineHnbie Ha ¢urype 2 u B Tabiuue 6 HUXKE, TEMOHCTPUPYIOT, UTO 8
kaHauaaToB (Homep 7, 14, 15, 19, 20, 22, 26 u 33) cupHO cBsizbiBasiuck ¢ hCD47, skcnipeccupyeMbim
Ha kyeTkax Pamku, co sHaueHnsmu ECS50 B muanazoune ot 0,03 o 0,17 mkr/mu (ot 0,2 mo 1,1 HEM).
ITo pesynapTaTaM KOHKYpPEHTHBIX aHaiM30B 8 kaHmuaaroB nmpotuB CD47 mpeBocxommim aHTUTEIA

B6H12 u 5SA3M3 u Ob1tn ananornunbimu aatutenam 2A1 u VxP037-01LC1.

Tabnuna 6: 3uauenuss EC50 antuten nporus CD47 B ananusze ces3piBanust CD47 Ha knetkax Pamku

B aHAJN3€ METOAOM HpOTOqHOﬁ HUTOMETPUHU (Cpe}:[HI/Ie 3HAYCHHU N HE3aBUCHUMBIX 3KCHepI/IMeHTOB)
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Awntureno (popmar mlgG) Cpemusist ECS0 n
(MKr/M)
B6H12 2,930 2
2A1 0,058 3
VxP037-01LC1 0,074 2
SA3M3 0,301 1
Kanmupat 7 0,058 2
Kanmunar 14 0,055 2
Kanmupar 15 0,031 2
Kanmugat 19 0,165 2
Kanmumar 20 0,096 3
Kanmunmar 22 0,136 2
Kanmupmar 26 0,070 2
Kanmupat 33 0,112 2
6. HNurubuposanue Bzaumoneiicteusi CD47/SIRPo. MeTomoM MPOTOYHONW LHUTOMETPHHM Ha

Kkierkax Pamxun

H3yuanu criocoOHOCTD MIECTH U3 8 TOMOJIHUTENBHO BEIOPaHHBIX KaHIUAATOB (HOMep 14, 15,
19, 20, 22, 33) uarubuposats ces3piBanue hSIRPa ¢ hCD47, skcnipeccrpyembimM Ha KiieTkax Pamku
B-mumbombr uenoseka. C nmanHoM nenpro cHauvana knerku Pamiku (ATCC-CCL-86; 2 x 10
KJIETOK/JIYHKY 96-TyHOUHOTO IJIaHIleTa) MHKYOupoBasu npu temneparype +4°C B reuerne 30 MUHYT
C CepUHHBIMH pa3BefeHusIMHU anTuTes npotuB CD47 uim N30 THIHYECKHIM KOHTPOJIBHBIM aHTUTEIOM
(xumepnbie kauauaatel npotus CD47, nonyuyennsie B popmare hlgGl umu hlgG4). 3atem kietku
npOMBIBAITH U HHKYOupoBasu ¢ 2,5 mxr/mi meueHHoro HishSIRPa (His-hSIRPa, Gentaur) B Teuenue
30 munyt npu temmneparype +4°C. ITocne npomeiBok cesisbiBaHie His-hSIRPa Ha kietkax Pamxu
OoOHapyKUBAJIM TOCPEACTBOM HMHKyOaumu ¢ aHntutenom mbimm npotus His (paseemenue 1/1000;
Qiagen), a 3aTeM — C KOHBIOTHPOBaHHBIM ¢ DD aHTHTENOM KO3bI MPoTUB IgG MbIN (pa3BeneHue
1/100; Beckman Coulter) ¢ npumeHeHreM aHaIn3a METOAOM MPOTOYHON [IHTOMETPUH HA TPOTOYHOM
nutometrpe Accuri-C6 (BD Biosciences).

IIpouent wunrubuposanus cBs3piBaHusi hSIRPo, ¢ hCD47 paccuuThiBaiu ClIEIyIOIIHM

obpazom:
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%  warnbumposanmss =  (1-(CU® wAb -  CHU®_ wohSIRPa)/(CH® whSIRPa  —
CU® wohSIRPw))x100, rme CH® wAb mnpexacraBiaser co00il CpPEOHIOKD HHTEHCHBHOCTD
¢nyopecuenuun (CU®D), monydyeHHYIO ¢ KieTkamu Papku, KOTOpble HHKYOHPOBAIH C UCCIIEAYEMbIM
antutesoM u hSIRPa; CU® wohSIRPa npencrasnsier coboit CU®D, monyueHHYO MpH OTCYTCTBHH
hSIRPa. (100% wunrnbuposanus ceszeiBanuss hSIPRa); m CHU®_ whSIRPo npencraBmsier coboi
¢dnyopecuenuuto ¢ hSIRPa, Ho 6e3 npenBapurensHoi nHKyOamu ¢ antuTesioM (0% uHruOupoBaHust
cesizpiBanus SIRPo). IlponeHT wMHrnOmpoBaHHsI OTKJIAABIBATU Ha rpaduke B 3aBHCUMOCTH OT
KOHIleHTpauuu aHtutena, u 3HadeHuss 1C50 paccuuTeiBaiM C NPUMEHEHHEM MOJENIN aHaju3a
HeJMHEIHON perpeccun nporpaMmmHoro obecrneyenust GraphPad Prism.

PesysnbTathl, npencraBneHasie Ha ¢urype 3 u B Tabnuue 7 HUXKE, TEMOHCTPHPYIOT, 4TO 6
BeIOpaHHbBIX KaHauaatoB (Homep 14, 15, 19, 20, 22 u 33) cyIuecTBEHHO HHIHOHPOBAIH CBSI3bIBAHIE
hSIRPa ¢ hCD47, sxcnipeccupyembim Ha kjieTkax Pamku, co 3Hauenusmu ICS0 B quanasone ot 0,021
no 0,369 mkr/mn (ot 0,14 no 2,46 uM). 6 kangumatoB npotuB CD47 sBisavCh aHAIOTMYHBIME
xumepHoMy antuteny BOH12 u xumepnomy antuteny 5F9, a Takke ryMaHU3UPOBAHHBIM AaHTUTENIAM

5F9 nu AB06.12 wim npeBOCXOANIIH 5TH aHTUTENA.

Tabnuua 7: 3navenus IC50 anturten npotus CD47 B ananuse unrubouposanus hCD47/hSIRPa, Ha

KJIEeTKax PaI[}KI/I U B aHAJIN3€ METOAOM HpOTOqHOﬁ HUTOMETPUHU (cpe,tume 3HAUYCHHUS N HE3aBUCHMBIX

SKCIEPUMEHTOB)
Awntureno (popmar higG) Cpennsist IC50 n
(MKT/MIT)
XumepHoe B6H12 0,400 1
Xumeprnoe cSF9 0,209 5
I'ymanunzuposannoe HuSF9 0,109 3
I'ymanmsuposannoe AB06.12 0,082 4
Kangupar 14 0,021 2
Kangupar 15 0,021 2
Kangupar 19 0,369 3
Kangugar 20 0,110 6
Kangupar 22 0,233 4
Kangugar 33 0,110 3
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7. ®daroiuTos kaeTok Pamku Makpodaramu yeroBeka

CD47 cunTarOT CHUTHAJlOM «HE ellb MeHs», npeaoTBpamaromumM ¢arouuros CD47-
SKCIOPECCUPYIOLINX KJIETOK mnocpeactBoM B3ammopenctBusi ¢ SIRPo, skcnpeccHpOBaHHBIM Ha
KJIeTKax C (aronuTapHOil aKTUBHOCTBIO, TAKMX Kak Makpodaru. [[ns OmeHKH CrnocoOHOCTH
HAWIYYIINX KAaHJAWJATOB YCHJIMBATH (DarolMTO3 OMyXOJIEBBIX KJIETOK MakpodaraMud CHauvana Ha
knetkn  Pamkun  B-numdomsr uenoBeka — HaHocuim - 5(6)-kapOokcudayopecuenH — N-
ruapokcucykumauMui cnoxxabii ddup (CFSE, 2,5 mxM, Abcam), a 3aTeM KJIeTKH UHKYOUPOBAJIH
C pa3NUYHBIMHU pa3BeneHussMu anTuTen npotus CD47 umu korTpoasHOro antutena (popmat migGl).
3aTeM KJIETKH NPOMBIBAJIII M MOMEIAId B OKpPY)XeHHE AaArepeHTHBIX Makpodaros, paHee
midepeHpoBaBIIMX W3 MOHOLMTOB Nepu(epuuecKorl KpOBH YeJOBeKa, B 24-JTYHOUYHBIX
wianmerax B npucyrcrBud 10 mxr/mn M-CSF (Peprotech) B teuenune 9 nmeit. Ilocne 4 uvacos
uHkyOanun npu temneparype +37°C cMmecu KJIETOK MHTEHCHBHO MPOMBIBAIU XOJOnHBIM DBP
(bocarueim  OydepubiM  pacTBOpoM), U anre3uBHble Makpodaru ¢ukcuposamn I[IDA.
@dukcupoBaHHbIe KIETKH H3y4aiu mof ¢uiyopecueHTHbIM MukpockornoMm Axiovert 40FL (Zeiss),
ocHamenHbiM Jlammiolt HB0S0. Uzobpaskenus 3enenoit ¢uryopecuenuuu (kinetku Pamkn) u CBETIONo
noJist (Makpocdaru) Habmomanu ¢ momoltpio udposoro doroamnmapata AxioCam, U MOICUHTHIBAIIH
KOJIMYECTBO KJIeTOK Paspku (3eneHast (uiyopecueHuus) u MakpodaroB Ha mojie ¢ MpUMEHEHHEM
nporpammuoro obecneuenusi ZEN lite Image Analysis. 3atem paccunThiBajgn WHIOEKC (HaromuTosa
KaK KOJIMYECTBO KJIETOK Pamku, moriomeHasix Ha 100 Mmakpodaros.

Pesynbratel, npencrasiennsie Ha (urype 4 u B tabnuie 8 HIKE, TEMOHCTPUPYIOT, YTO 8
BeIOpaHHbIX KaHAumaToB (Homep 7, 14, 15, 19, 20, 22, 26 u 33) ycunuBanu Garountos kietok Pamku
makpodaramu uesoBeka. B cybontumanbHOi koHueHTpaumu (0,125 MKr/mir) KaHIUOATHI
npesocxoauu antutenaa B6H12 u SA3M3 u aensnuck aHajgoruudeiMu antuTenam 2A1 u VxP037-

O01LC1.

Tabmuua 8: Wupekc daroumrto3a antuten npotus CD47 (B xonumentpaumu 0,125 mxr/miu) B

daronuTapHom aHanmmse Pamxu ¢ makpodaramu genoseka

Awntureno (popmar Cpennee CcoO n
mlgGl)

B6H12 33,1 31,3 7
2A1 112,8 39,9 5
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VxP037-01LC1 88,4 28,9 4
S5A3M3 299 4,4 2
Kanmumar 7 123,6 14,9 3
Kanmunar 14 78,9 393 5
Kangunar 15 74,4 35,6 4
Kanmgunmar 19 73,9 16,8 3
Kangunar 20 118,6 36,6 4
Kangunmar 22 105,8 55,5 4
Kangunar 26 85,3 15,1 2
Kangunar 33 71,4 27,7 3
8. AHanu3 arrJaOTHHALAN KPACHBIX KJIETOK KPOBH

Usyuanu cmocoOHOCTE 8  mpenBapHTENbHO  BHIOPAHHBIX  KAHAWAATOB  BBI3BIBATH
arrmoTHHANIO KpacHbiX kietok kpoBu (KKK) uenmoBeka u cpaBHuBaM C pedepeHCHBIMU
AHTUTEJIAMH.

B nepsoii cepun sxcnepumentoB kKKK, ouninennsie u3 nepudepuueckoii KPOBU UEIOBEKA,
HHKYOUPOBAIH C CEpUITHBIM pa3BeneHreM aHTuTe npoTiue CD47 unu KOHTPOJBHBIMU AaHTUTENIAMH B
teuenue 1 ydaca npu temnepatype 37°C B 96-nyHouHbIX muiaHinerax ¢ U-oOpasubsiMm mHOM. [Tocie
uHKyOanuu nokasatensctBo arrmotuHaimu KKK meMoHCTpupoBaan Ha OCHOBAHHH TOSIBJIEHHS
MOMYTHEHHUS 110 CPABHEHHIO C TOUYEYHBIM KPACHBIM KOHIJIAMEPATOM HearroTuHupoBaHHBIX KKK.
Hsmepsin  mnomanes koHromepatoB KKK, W HMHIOEKC TreMarriiOTHHAIMU PAaCCUMTHIBAM HA
ocHoBaHMH cooTHowmeHus momaa KKK nmpu pa3muyHbIX KOHIIEHTPALHSIX aHTHTENA IO CPABHEHHIO
¢ mromansio kKKK 0Oe3 anTuTena, mo cymectBy Kak omucaHo B myoOsmkamumun WO02014/123580.
WHnexcel reMarrilOTHHALIMK OTKJIAJBIBAJIM HA Tpa(uKe B 3aBUCHMOCTH OT KOHLEHTPALIMI aHTUTENA,
Kak rmokasaHo Ha ¢urype 5. beuto ycraHoBieHo, yro kanaumatel 14 u 15 u B MeHbIIEH CTENeHd
KaHauaaT 26 BBI3BIBAIOT CYLIECTBEHHYIO arrynotnHannio ounineHHbsix KKK. Crnenyet otMeruts, 4To
9TH 3 aHTUTENA MPUHAJIEXKAT K OJHOMY CEMENCTBY KJIOHA U MEPEeKpPecTHO pearupyoT ¢ mCD47.
Hamporus, kammumater 19, 20 w 33 He BBI3BIBANM arrfiOTHHAIWIO oOunineHHBIX KKK mpwm
HCCIIeIOBAHNH B KOHIIeHTpalusix B auanazone ot 0,01 ’M mo 240 HM (ot ~1,5 ur/mi go 36 Mkr/mi),
4yTO TaKke HaOmwomanu B ciyuae antutena 2A1. Beuio ycraHoBieHO, yuTO KaHAMmATel 7 U 22

BBI3BIBAKOT cna6y10 AIrTJIDTHHAHUIO B Y3KOM JHAIIa30HE KOHHCHT‘pﬁHHﬁ, YTO TAKXKE Ha6mo;:[am/1 B
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cnyuae aHtuten VxP037-01LC1 u BO6HI12. Axtuteno S5A3M3 BBI3BIBAJIO arriIOTHHAIUIO
ounteHHbIX KKK HCKITIOUNTENbHO B BHICOKMX KOHIIEHTPAIUSIX.

Bo BTOpOW CepHH OKCIEPHUMEHTOB H3Y4ald CIOCOOHOCTh 8 BBIOPAHHBIX KaHIUOATOB
BeI3pIBaTh arrmoTuHanin KKK uenoBeka ¢ mpumeneHneM HeoumineHHbIX KKK u3 nensHOM
nepudeprueckoil KpoOBH, MO CYIIECTBY Kak omucano B mybsukammn W02014/087248. C nanHOi
LENBIO epu(epruvecKkyo KPOBb ueloBeka (KOHeuHoe pa3BeaeHue 1/5) nHkyOupoBai C CepUIHBIMH
pasBenenusiMu antuten npotuB CD47 unu KOHTPOJBHBIMH AHTUTENAMH B TEYEHHE HOUU IPU
temneparype 37°C B 96-TyHOUHBIX IUIAHIIETaX C MJIOCKUM AHOM. Ilociie MHKyOauuy IMIaHIIEThI
AKKypaTHO BCTPSXHUBAJM, HAKJIOHAIU mpubmm3utenbHo Ha 30° u octaBmsaan Ha 10 MHUHYT.
CeuperensctBo arrmotuHaiuu KKK nemMoHCTpupoBanmu Ha OCHOBAHUHM HAJUYMS CIIUIIIErOCS
OTIOXKeHHs1 B (popMe mojyMecsilia Ha JHE BOKPYT HIDKHEW TpaHMLbl JyHKH. W3yuanu pasiuuHble
dopmatsl kauauaaToB npotus CD47 u cpaBHuBaM ¢ pedepencHbimu antutenamu. Kanmunar 20 B
xumepHom ¢opmare mlgGl wimm hlgGl He BeBBBan arrmoruHaipio kKK B nuamasone
uccinenoBaHubix KoHieHTpamnuii ot 0,023 mo 50 mxr/mi (ot ~0,15 no 330 HM), uto Takke HaOJIFO HasTH
B cinydae anturen 2A1 u ABO06.12 (rymanusupoanHoe 2A1). Cnabyrwo arrmoruHanmio kKK
HaOJIOAK B Cilyyae KOHLEHTpauui Boime 16 MKr/Mit kak [uis kauauaata 20, Tak ¥ Ui aHTHTeNa
ABO06.12 B ¢popmare higG4. Hanporus, xumeproe SF9 (cSF9) u rymanusupoannoe SFO (huSF9,
BapuaHT vh2/vl2) BeI3biBasin OoJiee CYIIECTBEHHYIO arrIFOTUHALIMIO TIPU UCCIIeI0BaHUU B (hopMaTax
hIgG1l u higG4. Xumepunoe B6H12 Br3biBano arrmoruHannio KKK B ¢popmarte higGl, Ho Gonee
cnadyro B uzorune higG4.

B naHHOM aHaju3e C HENbHOH KPOBBIO OBLIO YCTAHOBJIEHO, YTO KaHmumatbl 19, 22 u 33
Bei3piBasK arrmotuHannio KKK B koHuHeHTpauusix cBeimie 5 Mkr/mut JlaHHOe HaOmOneHHe He
3aBuceno ot uccienyemoro ¢popmata (mlgG unu xumepnsiit hIgG). Hakonen, kanmunatel 14 u 15 u
B MEHBIIIEH CTeneHn KaHAuAAThl 7 U 26 BBI3BIBAJIHN CYIIECTBEHHYIO arrjiOTHHANIO HEOUHUIIIEHHBIX
kKK.

JHauusie ananusa arrmotruHanun KKK 00001eHs! B Tabnuie 9 Hike.

Tabnuna 9: AktusHocTs anTuTen npotuB CD47 B otHomennn arrmotuHanun KKK

Arrmornnanusg kKK Ha
AHTHTEIIO OqH;uKeEHHX LlenbHol KpOBH
mlgG umn hlgG | mIgGl | mIgG2a hIgG1 hlgG4
B6H12 /- (m, h) s —— -+ 4+
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cSF9 HIT HIT [HIT [+ L+
huSF9 HIT HTT II—IH L+ TS
5A3M3 b+ (m1) /- [HIT HIT HIT
DAl - (m1) - (a1 HI1 HI1
AB06.12 HIT HI1 [HI1 i /-
VxP037-01LCI H (m1) n [HI1 HI1 HIT
Kan munar 7 ++ (ml, m2a)  p+ H+ HI1 -+
Kanmunar 14 -+ (m, h) e e -+ 4+
Kanannar 15 -+ (m, h) -+ ++++ - -+
Kannunoar 26 H+ (m2a) HIT -+ IHIT -+
Kannunar 19 - (m1, m2a) H++ ++ -+ [+
Kannunar 33 - -+ - 4+ 4+
[Kanounar 20 - _ - _ /-
Kannunar 22 H/++ -+ - 4+ -+

HIT: ne npooamn; m: mIgG; ml: mIgGl; m2a: mIgG2a; h: higG
+/-, cnabasi arryIOTHHALMS, HAOMIONABINASCS MCKIIOYMTENIBHO MPH KOHIEHTparun aHtutena S50
MKI/MJT; +, QrrjIFOTHHALMS TPH KOHIEHTpauuu aHturena S50 MKr/mut, ++, arrjaiOTHHALMS [pH

KOHILIEHTpauusx >16,7 Mxr/mit; +++, arrIrOTHHALUS TIPU KOHIIEH TPALHAX >5,6 MKI/MIT

9. AdduHHOCTD NyUIINX KaHIUAATOB MbIU potus CD47

3arem usmepsuin kuHetndyeckue koHcTaHThl (Kon u Koff) u xoncranty mucconmanun (KD)
KaHAuAaToB MbImd npotuB CD47 mMeromoM MOBEpXHOCTHOrO mmiasMoHHOro pesonanca (I1IIP) na
npubope Biacore T200 (GE Healthcare) ¢ mpuMeHeHneM pacTBOPUMOrO IMpenapara BHEKJIETOUHOTO
nomena CD47 uenoseka, meuennoro OHis-merkoii (SEQ ID NO: 160) (6emox hCDA47-his), u
cpaBHHUBaJM C 3TajoHamu. Bkparie, apduHHOCTD CBsi3biBaHUS Mexay aHtutenamu u hCD47-his
U3MEPSUTH C TPUMEHEHHEM KHHETHUECKOro MPOTOKOJA OAHOro Iukja npudopa Biacore T200 mpwu
temneparype +20°C. Cuauvana IgG (Fc) mpoTHB UMMYHOrJIOOYJHHOB YEIOBEKA WJIH MPOTUB
UMMYHOTJIOOYJIMHOB MBIIIH HMMOOIIN3HPOBAIIN HA TOBEPXHOCTH CeHCOpHBIX ynnoB CMS Cepuu S
C NMPHMEHEHHEM 3aXBATHIBAIOIIErO AHTHUTENA YeJIOBEKA VUIM MBIIN W HAOOPOB Ui COYETaHHS C
amuHamu corjiacHo uHcTpykuusm mnpoussoautenss (GE Healthcare). B pesynbrate storo Ha
HOBEPXHOCTH ObUIO MMMOOHMIHM3upoBaHo mnpubmmsutensHo 10000 emmumn otera (EO). 3atem
AHTHUTeJIA MBIIIHN, XUMEpPHBbIE YUJIH TYMaHN3UPOBAHHBIE aHTUTENA, HCCIIEAOBAHNE KOTOPBIX MPOBOMIIH,
3aXBaThIBAJM Ha COOTBETCTBYIOIIEH moepxHOocTH IgG mMpoTMB MMMYHOrIOOYJIHMHOB MBIIIH WIIH

IIpOTUB I/IMMYHOFJ'IO6y.]'II/IHOB YECJIOBEKA BO BCCX NMPOTOYHBIX smei/'n(ax, 3a UCKIIIOYCHUEM HpOTOqHOfI

79



sueiiku 1, WCIONB30BABIIEHCS B KauyeCTBE KOHTPOJS, B KOHLEHTPAMM W TPH BPEMEHHU
OCYLIECTBJICHUS] KOHTAKTa, OTKOPPEKTHPOBAHHBIX TAaKUM OOpa3oM, 4TOOBI HA MOBEPXHOCTU ObLIH
3axBadeHsl ~300 EQ. Kunetnky CBS3bIBaHHS HMCCIIENOBANIA MOCPENCTBOM MPOMYCKAHUS Yepe3 BCe
NPOTOYHbIE SYEHKH YBETMUMBAIOIIMXCS KOHUeHTpauuid hCD47-his B cepusx W3 MSATH HHKEKIHUH
uUTebHOCTBIO 10 MuHYT mpu ckopoctu 30 Mxyi/mMuH. Mcronb30Banu TpeXKpaTHBIE Pa3BEICHHS
BILIOTh 10 MakcuMaibHOM koHueHTpauuu 270 HM. Ilocne UTOroBOH HMHXKEKLHH Yepe3 KaxKIyro
NPOTOUHYIKO sYeiKy nponyckamun Oydep B TeueHue 60 MuHyT (B Ciiydyae AHTUTEN MPOTHB
UMMYHOTJIOOYIMHOB MbIK) wid 30 MHHYT (B Cliydae QHTHTE]I NPOTUB HMMYHOIJIOOYJIHHOB
YyeyioBeKa) IS KOHTPOJISI IHMCCOLMALIMK CBSI3aBLIETOCS AHTUTEHA. PereHepaiyio MOBEPXHOCTH
CBSI3BIBAHMSI IPOBOMIIN 11O OKOHYAHUH IIMKJIA MOCpencTsoM npomyckanus 3 M MgCl B Teuenue 60
¢ pu ckopoct 20 Mx/MuH., nocie yero nponyckanmu 10 MM rimuus-HCL, pH 1,7 B Teuenne 180 ¢
npu ckopoctd 10 Mii/mMuH. (B Ciiydae aHTHTEN MNPOTHB HMMMYHOIJIOOYJIMHOB 4YeJOBEKA) WIIH
nocpencrsom npomnyckanus 10 MM rimun-HCL, pH 1,7 B Teuenue 360 ¢ mpu ckopoctu 10 MKJI/MHH.
(B ciyuae aHTHTE MPOTHB UMMYHOIJIOOYJMHOB MBIIIH). B kadyecTBe KOHTPOJISL 3aMyCKajal BTOPOH
LMKJI C TEM JK€ aHTUTEJIOM, HO Oe3 aHTUreHa. KuHeTH4yeckne KOHCTAHTBI CBSI3bIBAHHSI OL[CHHUBAJIH
MOCPEJICTBOM HEJMHEWHON annmpoKCHUMAalUH AAHHBIX CEHCOrpaMM K MoOJenu cBsi3biBaHust 1:1,
IPENCTAaBJIEHHOW B mporpaMMHOM oOecneuennn Biacore T200 Evaluation. Pesynbrath
npencraBiedsl B Tabmuue 10 Humke. Bcee kanmupmatel aeMoHCTpupoBanid  ahGUHHOCTH B
HaHoMmosipHOM auamna3oHe ¢ KD ot 0,9 mo 4,2 HM, 3a uUCKIOYEeHHeM KaHaupaaTa 22, KOTOPBIU
npoaeMoHCTpupoBa oosee cnadyro ahdunnocts ¢ KD 15,7 M. Kak mokazano Ha ¢urype 6, Bce
npeaBapuTeIbHO BEIOPAHHbBIE KAHIHAATHI, 32 HCKIIIOUEHHEM KaHAUaaTa 33, OTJIMYAUCh OT AaHTUTEN
B6H12, 2A1 u VxP037-01LC1 teMm, uto neMmoHCTprpoBau OoJiee OBICTPYIO KHHETUKY IUCCOLUALIHH
co 3nauenuamu Koff B nquanasone ot 3,4 x 107 10 1,8 x 10** ¢! no cpasrenuto ¢ ot 5,0 10 8,9 x 107

¢! nnas B6H12, 2A1 u VxP037-01LC]1.

Tabnuna 10 KuHeTnyeckne KOHCTaHTBI U KOHCTaHThI adpduuHoctu aHTuten npotuB CD47 Ha

npubope Biacore (cpenHue 3HaUeHUs] HE3ABHCUMBIX SKCIIEPUMEHTOB)

AHTHTENO KD (M) Kon (1/Mc) Koff (1/¢) n
B6H12 5,14x10” 1,29 x 10* 6,59 x 107 7
'VxP037-01LC1 2,56 x 10°1° 3,54 x 10° 8,87 x 107 3
2A1 1,27 x 10°1° 401 x 10° 499 x 107 4
Kangumar 7 1,94 x107? 1,90 x 10° 3,70 x 10* 2
Kangunar 14 3,85x 107 8,74 x 10° 3,37x 107 2
Kangumar 15 424 x 107 5,65 x 10° 239x 107 2
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Kangunmar 19 2,25x 107 7,90 x 10* 1,76 x 10* 4
Kangunar 20 416 x 107 1,01 x 10° 418x10* 4
Kangunar 22 1,57 x 10® 2,07 x 10* 3,25x 10* 2
Kangunar 26 1,87 x 107 2,00 x 103 3,72x 10* 2
Kangunar 33 8,98 x 10°10 7,46 x 104 6,70 x 107 2
10. BricBoboknenne antuten npotuB CD47 mocne ces3biBanusi ¢ KKK yenmoBeka wim ¢

ONyXOJIEBBIMH KJIETKAMH W (ParonmuTo3 OMyXOJIEBBIX KJIEeTOK aHThTesamu mnpotuB CD47 B
COOTBETCTBUU C uX 3HaueHuem Koff

CD47 skcnpeccupyercs Ha IMUPKYJIUPYIOIIUX KieTkax kpoBw, B yactHOcTH, Ha KKK, m
npeacTasiisier coOOW Ba)KHBIM MCTOUHUK d((dekTa MOromeHns, KOTOPbIiH MOXKET B 3HAUUTENbHOM
CTENeHH MOBJIHATh HAa (hapMAKOKMHETHKY U 3(()EKTHBHOCTh TEPANEeBTUYECKOrO AHTUTENA NMPOTUB
CD47 mnocpencTBOM CHIIKEHHs KOJHYECTBA CBOOOAHOrO AHTHTENA, MAOCTYIMHOTO ISl KJIETOK-
MUILIEHeH, TaKUX Kak OnyxoJjesble kieTku. Kpome Toro, 3HauuTenbHOE U JUIUTEIbHOE CBSI3bIBAHUE
anturen npotus CD47 ¢ kKK moxeT Takke MOBBICHTh PUCK TOKCHYHOCTH, TAKOW KaK aHEMHSL.
Kunernka CBsI3bIBaHUSI IO CPABHEHHUIO C BBICBOOOKIEHHEM AHTUTENA OT €r0 aHTUT€HA, TJIABHBIM
o0pa3oM, 3aBHCHT OT KHHETHKHA ACCOLHALMU W [UCCOLHALMH AHTHTENa, KOTOPYID MOXKHO
KOJIMYECTBEHHO OMpPENeNuTh mocpenctBoM uaMepenus 3Hauenus Kon u Koff, coorBercrBenHo,
Hanpumep, metonom IIIIP, kak mpoBomumu ans antuten npotuB CD47 cormacHo Hacrosimemy
u300perenuto. st OLEHKHM BJIMSAHHUS KHHETHKHM maucconmanuu antutena mnpotuB CD47 nHa wux
BbICBOOOXKAeHHe nocie cBssbiBanus ¢ KKK in vitro ounmmennsie kKK uenoseka nakyOuposamm ¢ 1
MKT/MJT KaH1uaaToB Mbitnd npotue CD47 14, 19, 20 unu 22, vtu ¢ 1 MKI/MJT aHTUTESIA MBILIH TPOTHB
CD47 2A1 wm B6HI12. Dtu xaumumatel npotuB CD47 Obuivi BeIOpaHBI, MOCKOJBKY OHH
xapakrepu3opanuch 3HaueHusMu Koff, mpesocxomsamumu 1 x 10% ¢! wnm maxe peBOCXOoaAIIuME |
x 107 ¢! nna xanmupmara 14 (em. Tabmany 10). U maoGoport, 3nauenue Koff pedepencubix anturen
npotus CD47 2A1 u B6HI12 cocrasnsno menee 1 x 10* ¢! (tabmuma 10). Tocne 30 mMunyT
uHkybanuu ¢ antutenamu npu temmneparype +4°C kKK mpombiBaiu, pecyCrneHIupoBajid B HE
comepkaiiem antutena Oydepe OBP/BCA (Obrumii  ceiBopoTounsiii  aneOymuH)/EDTA  wu
uHkyOupoBamu npu temnepatype +37°C B Teuenue 6 uacoB wim 24 uacos. [lo mpormectBuu
pazmmunbix BpemeH nHkyOaumu kKKK npomeiBamu B Oypepe ®BP/BCA/EDTA u unkyOuposamu ¢
KOHBIOTUpOBaHHBIM ¢ @D IgG K03bI MPOTHB UMMYHOIJIOOYJIMHOB MbIIH npu Temmeparype +4°C.
3areM aHaMM3UpPOBAIH CBsi3bIBaHWE aHTUTEN MbIH npotuB CD47 ma kKK meromom mporouHoit
nuToMeTpuu. JIsl KaXKIOro aHTUTENAa PErHCTPUPOBANIU CPEIHIOK WHTEHCHBHOCTH (PJIyOpeCcLeHIHH

(CHU®), nonyueHHY0 mocpencTBoM reituposanus sxu3HecnocoOHbx KKK mocie 6 vacos (T+64) uu
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24 wyacoB (T+244), u cpapuuBasim ¢ CHU®, nonyuennoii Ha kKK, mnpoaHanm3upoBaHHBIX
HEMOCPEeNCTBEHHO Nepen mnepuomamu uHKyOammu npu temmeparype +37°C (TO). PesynbTath
BBIPA’KaJIK B BUE NPOLeHTHOTO CHIbkeHuss CU®, 3apeructpupoBaHHO# mocie nHkyOamnu T+64 uiu
T+244 npu remnepartype +37°C, no cpasaerunto ¢ CUD, 3apernctpupoBaHHON B MOMEHT BPEMEHHU
TO mo craauit HHKyOaUH.

Kaxk nokaszano Ha ¢urype 20, CU® kKK, okpamennsix kauaunaramu 14, 19, 20 u 22, yxe
ObL1a B 3HAYMTEJIBHOI CTEMEHN CHUYKEHA MOCJIe 6 YacoB U elie 0ojiee CYIIeCTBEHHO CHIIKAJIACh MTOCIe
24 yacoB uHKyOamuu npu temnepatype +37°C. DTu pe3ysabTaThl CBHAETENBCTBYIOT, YTO KaHIUAATHI
14, 19, 20 u 22 noctenenno orcoenuusuchk ot KKK mocre cBs3bIBaHUS C SKCIPECCUPOBAHHBIM Ha
membOpane anturenom CD47. Hanpotus, nmocine 6 i 24 yacoB nHKyOauuu npu remneparype +37°C
CUD kKK, okpamenneix antutesiom 2A1 wim B6H12, He MeHsIaCh WM MEHSJIACh UCKITIOUUTETBHO
cmabo; ato ceuaerenscTByet, uto antutena 2A1 u BO6HI12 cunpHo mpukpenumnck k kKKK u He
BBICBOOOKIAJIMCh HJTH HUCKITFOYMTEIEHO MEIJIEHHO BBICBOOOKAAIICH BO BHEKJIETOUHYIO CPENY.

CnenyeT OTMETUTB, YTO, HECMOTPSI HAa TO, YTO C ONPEAEICHHBIMU aHTUTENIAaMH (KaHAuIaThI 14
u 22, antuteno BOH12) mabmiomanack arririOTHHALMS, JAaHHAs ArrjiIOTHHALMS CYIIECTBEHHO HE
BJIUsUIa Ha aHau3 equHUYHbIX KKK MeTooM npoTouHON HUTOMETPUH.

DTH pe3yNbTaThl MO3BOJIIOT MPEANOJIOKUTh, 4YTO aHTHTena npotuB CD47, Takume kak
kauaugatel 14, 19, 20 u 22, xOTOpBIe XapaKTEePU3YIOTCS CXONHOW KHHETUKOW IHCCOLHMAINU C
BbicokuM 3HaueHneM Koff, npesocxomsmmm 1 x 10 ¢!, 6yayT Gosee GbICTPO BEICBOGOKAATLCS OT
kKK nmnst moctmkenust kietok-muineHeit. Takum obpasom, antutena nporuB CD47, takue Kak
kauauaatel 14, 19, 20 u 22, Oyayt B Oonbiieii crenenun mocrurate CD47, skCnpecCHpOBaHHOTO HA
LEJICBBIX OIYXOJIEBBIX KJIETKaX, IO CPAaBHEHHIO C AaHTUTEJIAMH C MENJICHHOW KHUHETHKOU
mucconuanuu, Takumu kak 2A1 umn B6H12, kotopeie xapaktepusyrotcs 3naueHneMm Koff menee 1 x
10*¢t,

W HaoOOpOT, aHTHUTENO C BBICOKOW CKOPOCTBHIO AMCCOLMALUU OT IKCIPECCHPOBAHHOI'O Ha
kietke CD47 Mmoxer siBisTCs MeHee 3((hEKTUBHBIM Il YCUJIEHUs (ParouuTo3a OMmyXoaeBOoi KIIETKH,
yeM aHTUTENa ¢ 0ojiee MELIEHHOW CKOPOCThIO muccouuauuu. Jyis peleHusi NaHHOW MPOOIeMBI
OPOBOAMIM DKCIEPUMEHT, AHAJOTMUYHBIA 3KCIHEPUMEHTY MO CBSI3bIBAHHIO/BBICBOOOKIEHHIO,
nposenennomy Bbiie Ha KKK, mas w3mepenuss BbicBOOOkImeHust aHTuTen mnpotuB CD47
OIYXOJIEBBIMH KJIETKAMH iR Vitro u ero 3¢ ¢exra B OTHOLIEHHH (arouuTo3a OmyxojeBbix kieTok. C
JMaHHOH LeNbI0 KIETKH Pamku muM(pOMBI YesioBeka HHKYOHPOBAIU C KaHAWJATAMH MBILIH TPOTUB
CD47 14, 19, 20 unu 22 nubo ¢ antutenamu mbin npotus CD47 B6H12 wnu 2A1 B KOHIEHTpaLMH

1 mkr/mu B Teuenne 30 MuHyT npu Temnepatype +4°C, 3aTeM MpoMBbIBaJIi U CHOBA HHKYOUPOBAITH B
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cpenme, He comepsKalell anTurena, B TedeHue 24 udacos mpu temmepatype +37°C. 3atem KieTku
cobupanu nocie nepuona uHkydaumnu 24 yaca (T+244), npomeiBamun B ®BP u duxcuposanmu 4%
[IOA. B kauecTBe MOIOKUTENILHOTO KOHTPOJISI OKPALIMBAHUS KJIETKH Takke pukcuposamu 4% [TOA
HEMOCPENCTBEHHO nepe nHKydauuei B Teuenne 24 yacos (Bpemst T0). o mporecTBuu mocieaHero
nepuoaa MHKyOauuu (PUKCHPOBAHHBIE KJIETKH OKPAIIMBAINA KOHBIOTHPOBAHHBIM ¢ DD aHTHUTENOM
KO3bl mpoTuB IgG MBIIIM W aHATUM3UPOBATIM METOIOM MNPOTOYHOW muToMerpuu. s kakmoro
aHTHUTEJ A PErUCTPUPOBAIN CPEIHIOK HHTEHCUBHOCTH (yopecuenunu (CU®D), nonyueHHYIO mocie
uHkyOaruu B TedeHue 24 vacos (T+244), u cpaBuuBamu ¢ CU®, nony4yeHHo Ha kieTkax Pamku,
KOTOPbIE aHAJIM3UPOBAJIM HEMOCPEACTBEHHO MepeN MepruoiaMu HHKyOaunu npu temnepartype +37°C
(TO). PesynbraThl BhIpaKaJid B BHIE NPOLEHTHOrO CHIkeHHs: CH® keTok, 3aperucTpupoBaHHON
nociyie uakybanuu T+244 npu temnepartype +37°C, no cpaBHenuto ¢ CU®D, 3apeructpupoBaHHON B
MomeHT Bpemenu TO 10 craauii HHKyOamuu.

Kak mokazano Ha ¢urype 21A, cpady mnocie 24 4yacoB MHKyOauuu KIETOK Paipku mpu
temneparype 37°C Habmonanu cymectsennoe cHikenne CU® kannumata 14, B To BpeMs Kak ist
kaHmumatoB 19, 20 u 22, a taxke s anturena 2A1, Ho He s B6H12, nabmonanu Gosee cnaboe
yYMEHbLIEHHE. DT PE3yJIbTaThl IEMOHCTPUPYIOT, 4To aHTuTeda npotuB CD47 ¢ oyeHb OBICTpOI
KMHETHKOW TUCCOLMALMK, TAKWE KaK KaHaumaT 14, KOTOpbIi xapakrepu3oBajcs 3HaueHnem Koff
6onee 1 x 107 ¢!, 6ynyT Gonee OLICTPO U GOJlee MHTEHCUBHO OTCOEMHSITLCS OT OMYyXOJIEBBIX KJIETOK
Pamku, u moryr, Takum oOpa3oM, ObiTe MeHee 3(P(GEKTUBHBIMH ISl YCHUJIEHHs (harommuTosa
OIyXOJIEBLIX KJIETOK, ueM aHtuTena npotus CD47 ¢ Ooyiee MemIEHHONH CKOPOCTBIO TUCCOLMALINH,
Takue kak kanauaat 19, 20 u 22, koTophle xapakTepusyrorcs sHauennem Koff menee 1 x 107 ¢l

Jns perenus qaHHOM mpobyemMbl cHayana kietku Pamku metiu kpacuteniem CFSE, a 3atem
okpartrBanu antutenamu npotus CD47 B konuentpaunu 0,1 wnu 1 Mxr/mit B Teuenue 30 MHHYT pH
temnepatype +4°C. 3arem kierku Pamku nmpoMbiBaid U WHKYOMPOBANIM B Te€YeHHEe 24 4acoOB MpPH
temneparype +37°C B cpene, He coaep:kallleil aHTHTENA, KaK OMUCAaHO Beiie. Ilo mpomecTsuu
nepuona wuHKyOaumu B Teuenne 24 uacoB (T+24u) knerku Pamku wucciaemoBanu B aHajm3e
¢aromuTtoza ¢ hMDM c npumeHeHneM aHanu3a (HarouTo3a METOAOM MPOTOUHON LUTOMETPUH, IO
cyliecTBy kak omucaHo B mybOsukanuu Tseng et al. (Tseng D., Volkmer J-P., Willingham S.B.,
Contreras-Trujillo H., et al. "Anti-CD47 antibody-mediated phagocytosis of cancer by macrophages
primes an effective antitumor T-cell response", PNAS 110(27):11103-08 (2013)). OmyxoneBbie
KiIeTku-mumenn Pamku, npensaputensHO MedeHHble KpacutenemM CFSE mo  okpammuBaHus
antutenamu npotus CD47, unkybuposamu ¢ hMDM, kotopeie ObUTH MpPEABAPUTENBHO MOMEYEHBI

kpacutenem Far-Red. Uepes 60 munyt unkybaumu npu temmnepatype 37°C kneTku coOupau,
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aHAJTM3UPOBAJIH METOZOM MPOTOYHOM LIUTOMETPHH U KOHTposmposaiu ¢iayopecuenunto CFSE u Far-
Red. Tlomymsimu kjaeTok, KoTopble okasanmuch maakabl okpameHasiMd CFSE u  Far-Red,
COOTBETCTBOBAJIM OIMYXOJIEBBIM KJIETKAM-MHUIIEHSIM, KOTOpbie (harouurosupoBanmu makpodaru. B
KaueCTBe MOJIOKUTEIBHOTO KOHTPOJIs (harountosa (Bpems TO) TOT jke SKCIIepUMEHT MPOBOAMIIH C TEM
ke mpenapatoMm hMDM, meuennsim Far-Red u mnkyOupoBanueiM ¢ MmeueHHbIiME CFSE knerkamu
Pamxu, okpaleHHbIME OTJIHYHBIME aHTUTENaMu poTuB CD47, B koHueHTpauuu 0,1 umu 1 MKr/mo,
KaK BbIIIE, HO KJeTKH Pamku He nHKyOupoBaiu B TeueHne 24 yacos npu temmnepartype +37°C. 3to
COOTBETCTBOBAJIO BpeMeHu TO 3TajioHa 10 HHKyOAIu B Cpene, He coaeprkaieit anturena. [IpoueHt
(aronMTO3NPOBAHHBIX KJIETOK PACCUMTHIBAJM HA OCHOBAHHU TMPOLIEHTA KJIETOK, IBAXKIIbI
okpamtenHeix CFSE u Far-Red, B xaxkmom cocrosiHuu. IlponeHT daromurosa, cnenuduyHbIi s
Ka)KIOTO aHTUTENA, PACCYATHIBAIIN MOCPEICTBOM BBIUUTAHHS MPOLEHTA (HAronuTo3a, HOJYyUYEHHOTO C
kietkamu Pajpku, oO0paOOTaHHBIMU HEPESIEBAHTHBIM AHTHUTEIIOM B TeX e yCioBHsx. Hakowerr,
PEe3yJIbTAThl BEIPAKAIH B BH/IE IPOLIEHTHOTO CHIDKEHHSI Crienu(UIHOro (harouuTosa, MoJiy4eHHOro B
T+244, mo cpaBHeHHIO cO crenuduuHbM (arouuTo3oMm, uaMepeHHbIM B TO, mwis Kaxmoro
UCCJIEIOBAHHOIO aHTHUTeNa ¢ mnpuMeHeHueM ¢Gopmynsl % cHmwkeHus ¢aromuroza = (1 —
(%cneunduynoro ¢arountoza B T+24u ¢ antutenom A / % cnemuduunoro daromurosa B TO ¢
antutesnoM A)) x 100.

Kak nokasano Ha ¢urype 21B, Ha kietkax Pajpku, OKpalleHHbIX KaHaumaTtoM 14 mpoTus
CD47, nabmonanu BeCbMa 3HAUYUTENBHOE CHIKEHHE (ParonuTos3a: MOCie OKpaiuBaHus | MKr/mit
kaHmumata 14 HaOmromanu cHukeHue (aromurosa mpubausuteasHo 60%, a Ha KjiaeTkax Pamkw,
okparnenHsix 0,1 MKr/MI1, HAOIFOAANId CHUKEHUE Aaxke BIIoTh 10 100%. HanpoTus, B ciydae KJI€TOK
Pamku, okparennbix kangupatamu 19, 20 u 22, HaOMOmaIM HCKITIOYUTEIBHO Cl1ab0e CHIKEHHE
(aromuTo3a oTHOCUTETBHO pedepercHbix 2A1 u BOH12.

B 1uenom, 3TH pe3ynbTaThl AEMOHCTPUPYIOT, uTO aHTHTena mnpotuB CD47 ¢ BeicokoH
CKOPOCTBIO IMCCOIMAINH, KOTOPhIe XapakTepusytorcs 3HauenneM Koff Gonee 1 x 107 ¢! (takue xak
kauauaat 14), Oyayt uHTeHCHBHO U ObicTpo otcoemuusitecs OT KKK, HO Takke Oymyt ObicTpo
yTpauuBaTh OOJNBIIYIO YacTh CBOEH (DYHKUHOHAIBHOW AKTHBHOCTH B OTHOLIEHHH OMYXOJEBBIX
KJIETOK, T.€. yCHuJieHHe (harouuTo3a OMYyXOJEBbIX KJIETOK. TakuM oOpa3oM, TaKHe aHTHUTENAa MOTYT
obnamate MeHbIIUM 3¢ ¢deKToM MoriomeHus/modounsiM d¢pdexkTom, HO Takke Oosee crnaboii
npoTtuBoonyxosieBoii a¢dextuBHocThi0. Hanportus, anturena npotus CD47 ¢ ouyeHb MemIEHHON
CKOPOCTBIO MCCOLMALINM, KOTOPBIE XapakTepu3syrorcs sHauenneM Koff menee 1 x 10 ¢! (takue xak
2A1 u B6H12), OynyT 60s1ee MeIIeHHO OTCOEIMHSITHCS OT OMYXOJIEBBIX KJIETOK, HO OyAyT OCTaBaThCs

npucoenuHeHHbIMU K KKK 1 MOryT, Takim 00pa3oM, OKa3bIBaTh 3HAUUTEIBHBIN 3((HEKT Moo eH s
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M, BO3MOKHO, Oojbine mobounbiXx 3¢ dekto. Bcemencteue storo anmturtena mpotus CD47 ¢
POMEKYTOYHON KHHETUKOM AUCCOLMALMHN, KOTOPBIE XapakTepu3yroTes 3nadenneM Koff ot 1 x 10
no 1 x 102 ¢! (takue kax xammumater 19, 20 wim 22), GyayT XapaKTepH30BaThCS ONTUMAIIBHBIM
paBHOBecCHeM CBsi3bIBaHUs1/BhICBOOOKeHHsT CD47 myst obecnieuenus ciaaboro addexra nmoraoueHus

C moAAepKaHUEeM MPOTUBOONYX0J1eBOH 3(h(HEKTUBHOCTH.

11. Ananus anonTosa Ha kieTkax FOpkat

bru10 ycTaHOBIIEHO, YTO cpenu 8 uCCIeqOBAHHbBIX KaHIUAATOB KaHauAaThl 14 u 15 Bei3biBanu
3HAYMTENBHBIN anmonTo3 KieTok FOpkat uenoBeka (kjieTok T-KJIETOUHOro Jieiko3a), U KaHauaatT 26
TaxoKe BBI3bIBAJI CIaObIN anonTo3 (HaHHbIE HEe IOKa3aHbl), TOrAa Kak KaHauaatsl 20 u 22 anonTos He
BbI3bIBaM. llosydyeHHbIE MaHHBIE MO3BOJISIIOT MPEANOJIOKHTb, YTO JAHHOE CEMEHCTBO aHTHTEN
pacrosnasasio smuron Ha hCD47, koTopelii o0ecreunBaj akTHBHOCTD nepenaun curuanos B CD47-
SKCIPECCUPYIOLINEe KIETKH mnocie anrakupoBanus CD47. JIaHHBIH THI arOHUCTUYECKUX AHTUTEN

MOJKET BbI3bIBATh HEHANIPABJICHHbIE NEUCTBUS IN VIVO.

12. Kpartkoe onucanue uccnenoBanus in vitro

Bkparue, 34 anturtena npotus CD47 mojyyany, OUUINaId U OLEHUBAJIH i1 VilrO B OTHOIIEHU U
cnenupuyHoCcTH U QyHKIMOHAIBHOCTH. Bocempb kanmumatos (Homep 7, 14, 15, 19, 20, 22, 26, 33)
ObLTH TIPENBAPUTENHHO BHIOPAHBI HA OCHOBAHHH WX aKTHMBHOCTH CBSI3bIBAHMS U (DYHKIMOHAJBHBIX
aHanmu3oB (uHruOmposanue B3aumoperctuss hCD47/hSIRPa, waaykius Qarouurosa), a 3aTeMm
MOJTHOCTBIO OXapaKTEPU30BaHbl B aHAJM3aX, B KOTOPBIX H3MEPsUTH uX ah(PUHHOCTH U aKTHBHOCTH B
otHoIneHnHu arrmoTuHannn KKK,

Bce 8 xanaumatoB B BBICOKOW cremeHu pacmosHaBaiu kak hCD47, tak u cynoCD47, u
ceszbiBasick ¢ hCD47 ¢ addunnocteio B muanaszone ot 0,9 mo 15,7 uM. Bce 8 kanmgumaros
cyuiectBeHHO uHruOuposamu B3aumoneiicteue hCD47/hSIRPo u Obuti CiOCOOHBI MHIYLIMPOBATH
(arouuTos kietok JuMpomsr Pamku makpodaramu yenoexa.

Tpu antutena (kanauaatel 14, 15, 26), npuHamiexaliye K OMHOMY CEMENCTBY KJIOHOB, TAKKE
nepekpectHo pearupoanu ¢ mCD47 u, kak ObLIO YCTAHOBIIEHO, BHI3BIBAIN 3HAUNTEIIBHBIN arONTO3
omyxoJieBrIXx KieTok FOpkart m BeI3bIBaM cymecTBeHHYK arrmotuHanuio kKKK, Dti xanmmaatsr
MOTYT BBI3BIBATH MOTEHIIUATBHYIO TOKCHYHOCTD IIPA WHBELUPOBAHUH 711 VIVO.

Kanmunar 20 (YHHKaJbHBIH B TAHHOM CEMEICTBE KJIOHOB) XapaKTEPU30BAJICS HAWJIYULIUM

npoduieM ¢ MOIHOW (YHKIIMOHAILHONH AaKTHBHOCTHIO W OY€Hb CIab0H, HO OOHApyKHBaeMOI
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arrmotuHamueir KKK, 4uto cBumeTenscTByer 0 craboi MOTEHIHAIBHOW TOKCHYHOCTH, B CIydae ee
HAJTNYHsL.

Kanmunater 19 u 33 (omHO CeMeliCTBO KJIOHOB), a TakKe KaHIUAAThl 7 u 22 (YHUKAJIEHBIE B
COOTBETCTBYIOLIHNX CEMENCTBAX KJIOHOB) TAK)KE IEMOHCTPUPOBAJIH 3HAYUTEIbHYIO (PYHKIIMOHATIBHYIO
AKTUBHOCTb C HEKOTOpOH, HO mpuemyiemon arrmrotmHanued kKKK B 3aBucumoctn oT ¢opmata
uccnenoBaHHbix 1gG.

Kanmunater 19, 20 u 22 co 3nauenuem Koff ot 1 x 10* go 1 x 107 ¢! Takske nemonctpuposamu
obicTpoe BhICBOOOXKAEeHHEe mocie cBs3biBaHus ¢ KKK uenmoBeka, HO coxpansum 3(dexTHBHYIO
(YHKUMOHAJIIBHYIO aKTUBHOCTb, H3MEPEHHYIO METOAOM (paroumro3a OMyXOJEBBIX KJIETOK

Makpodaramu yenoBexa.

IV.  Hccnenosanue BeIOpaHHBIX KaHAUAATOB Mblitu npotus CD47 in vivo

Bribpannbie kangumatel 19, 20 u 22, cnemuduunsie B otHouennd hCD47, usyuann Ha
KCEHOTPAHCIUIAHTATHBIX MOJENSIX ONyxoiau Ha Mblmax in vivo. Kanmpupmater 14 u 15 Ttaxoke
UCCIIeOBAJIN in ViVO B NEPBBIX HCCIENOBAaHUSAX B KauecTBe aHTHTen npotuB CD47, mepekpecTtHo

peaktuBHBIX ¢ MCD47.

1. Mopess mumdombl Pamku yenoseka

Kanmunmatos 14, 19, 20 u 22 npotus CD47 onenuBanu in vivo Ha KCEHOTPAHCIJIAHTATHON MOIENH
HexomKKHHCKOH suMmdomer (HXJT) uvenoBeka Ha wmbimax NOG (n=8 Ha rpynmy), KOTOPBIM
TpaHCIUTAHTHPOBaJH KiaeTkH Pamku (1,5 MUJUTHOHOB KJIETOK, HHBELUPOBAHHBIX MOJAKOKHO B MPABbIi
60k). Uepe3 mecsaTh AHEW MOC/IE TPAHCILUIAHTALUU KJIETOK OMYXOJH SIBJSUTUCH MAJIbIIUPYEMBIMH;
HauMHAJK Tepanuio aHTutenaoM (10 Mr/kr/mosa, HHTpanepuTOHea bHASI HHBEKIUS, 3 pa3a B HENEIIO
B TEUEHHE BILIOTh 110 8 Hezesb) — ueThipbMsi Kauauaatamu npotus CD47 napasienbHO ¢ aHTHTEIOM
OTPHLIATEIBLHOIO KOHTPOJIS U pedepeHcHbiMU anTuTenamu npotius CD47 2A1, BoH12 u VpX037-
O1LC1. Bce antutena mnpexncraBisan coboit  ¢opmatr wmzotuma mlgGl. Pocr omyxomu
KOHTPOJIMPOBAIM KaxKJple 2 AHS U PErUCTPUPOBAIIN BBLKUBAEMOCTh Mblel. YeTripe kanaugata 14,
19, 20 u 22 orcpounBaiu pocT KieTok Pamku, kak u pedepercusie BOH12 u 2A1, HO He aHTUTENO
VxP037-01LC1, xoTopoe cyiiecTBEHHO nepekpectHo pearupoBasio ¢ CD47 mbiu (purypa 9A). Kax
nokazaHo Ha ¢urype 9B, Takke Obuto ycraHOBIEHO, uro KaHmuaatel 20 u 22 obecneunBaniu
3HAYMTENIBHYIO 3AIUTY MBILIEH O CPABHEHHUIO C KOHTPOJIBHOM IPyNIoN, Kak u pedepercHsie BOH12

u 2A1, vHo He VxP037-01LCI.
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DT pe3ysbTaThl CBUAETENBCTBYIOT, YTO YEThIPE UCCIIEIOBAHHBIX KaHauaaTa (KaHauaaTel 14,
19, 20 u 22) GbutH CIOCOOHBI KOHTPOJUPOBATE POCT onyxosieBbix kiaetok HXJI Pamku yenoseka y
MBIIIel ¢ 0caabeHHO UMMYHHOM CHCTEMOM, KaK MPeaBapUuTEIBHO COOOIIANIOCH 1Sl peepeHCHOro
antutena npotus CD47, takoro kak BOH12. Kanaunmater 20 u 22 okazanick 00jiee aKTHBHBIMHE, YEM

kaHauaaTel 14 u 19, B OTHOIIIEHNH YBEIMYEHUS BEDKUBAEMOCTH MBIIIIEH.

A Kcenorpancnnantataas moaeis A2780 SMYHUKOB YeJIOBEKA

3arem kanmuaata 20 mportuB CD47 u3syuanu in vivo Ha KCEHOTPAHCIJIAHTATHOW MOJENH
A2780 SMYHUKOB YeJOBEKA B MOHOTEpanuu Wid B KoMmOuHammu ¢ aHtutesiom npotuB EGFR
nerykcumabom (Dp6utykc®) umu antutenom npotus Her2 tpactysymabom (Iepuentun®). Knetku
A2780 unrtencuBHO dkcmpeccupoBain CD47, uro Obuio OOHAPYKEHO MOCPEACTBOM CBSI3bIBAHHSI
kanauaata 20, a Takxke Her2, uto ObIo OOHApyKeHO MOCPEACTBOM CBsisbiBaHus I eprentuHa®
(mannbie He mokas3anbl). Hanpotus, kietku A2780 in vitro sKCIpecCHpOBAIH JIUIIb HU3KHE YPOBHH
EGFR, u3sMepeHHbIe METOIOM OKpaluBaHus Dpoutykcom® (nanHble He mokaszanbl). Meimam NOG
(n=4 Ha rpynmy) TPaHCIUIAHTHPOBaIM TpaHChHUUUpOBaHHbIE Jronudepason kiaetku A2780
(A2780/Luc) (10 MUJUTHOHOB KJIETOK, HHBELMPOBAHHBIX HHTPANEPUTOHEANTbHO). Uepe3 OnuH eHb
nocjie  TPaHCIUIAHTAlMM  KJIETOK  HauWHamu  Tepandio  antuteniom (10 mr/kr/mosa,

HHTpANEPUTOHEAIbHAST HHBEKIIMSI, 3 pa3a B HEAEJIO B TEUEHHE BIUIOTh 0 5 HENENb) — KAHIUAaTOM

® ®

20 mporue CD47 B MoHOTepanuu win B komOuHaiuu ¢ I'eprentarom”™ umu Ipoutykcom ™.

HurencuBHocts Ounomomunecuenuun (MBJI) KOHTpOJIMpOBaM KakKable S5 1HEH B
BEHTPaJbHOM U [OP3aJIbHOM TMOJIOKEHUsX. Pe3ynbTaThl, mpenctaBieHHsie Ha (Qurype 10,
MPOIEMOHCTPUPOBANH, UTO JeueHne kanmuaaroM 20 mpotus CD47 B MOHOTepamuu OTCPOUUBAIIO

poct omyxojieBbix kiietok A2780. OrcpounBaHHE POCTa OMYyXOJH TaK)Ke HAOIIONANIOCH B CIIyyae

® ®

B MOHOTEpanuid, HO He B ciaydae JpOuTykKca
®

TI'epuenTuna B MoHOTepamuu. Kpome ToOrO,

i Dpbutykcom®™

komOunanus kaumuaata 20 nporus CD47 ¢ INepuentiuHOM TaKKe OTCPOUMNBaJA
poct kietok A2780.

OTH  pe3yabTaThl MO3BOJSIOT MPEANOJIOKUTh, uTo KaHaumatr 20 Obul  crmocoOeH
KOHTPOJIMPOBATh POCT ONMYXOJEBhIX KiIeTOK smuHukoB A2780 in vivo Ha wmbimax NOG c
ocnabfieHHBIM HUMMYHUTETOM MpPH MPHUMEHEHHH B MOHOTEPANUU, U MOMKET JEMOHCTPHPOBAThH
KOOTIEPATHBHYIO AKTHBHOCTh B KoMOmHamuu c¢ atutenoM mpotuB Her2 (epuenturom®) mmm

antutenom npotus EGFR (Dp6utykcom®).

3. KcenorpancnnantatHas mozaens AS549 nerkux venoBeka
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Kanmunata 20 npotus CD47 Takke UCCIENOBAH i1 VIVO HA KCEHOTPAHCIUIAHTATHOW MOJIENH
aneHokapuuHoMbl A549 nerkux denoseka (Steiner P., Joynes C., Bassi R., Wang S., Tonra J.R , et al.
"Tumor Growth Inhibition with Cetuximab and Chemotherapy in Non—Small Cell Lung Cancer
Xenografts Expressing Wild-type and Mutated Epidermal Growth Factor Receptor", Clin Cancer Res
13(5):1542-51( 2007); Kellar A., Egan C., and Morris D. "Preclinical Murine Models for Lung
Cancer: Clinical Trial Applications", BioMed Res Int 2015, ID 621324 (2015)) B MoHOTEpanuu min
B koMOuHanuu ¢ antutenom npotus EGFR nerykcumabom (Jpoutykc®) uau aHTHTENOM MPOTUB
Her2 tpactysymabom (I'epuentun®). Kruetku A549 (ATCC-CCL-185) HHTEHCHBHO
skcnpeccuposamu CD47 in vitro, uto O6p110 OOHAPYKEHO MOCPEICTBOM CBsi3bIBaHus Kanmuaata 20, a

® u c Gonee cnaboii

takoke EGFR, uyto ObUIO M3MepeHO MeTomoM OKpaluBaHUs JPOUTYKCOM
HHTEHCHBHOCTHIO dKcnpeccupoBanu Her2, uro Opu1o 0OHAPYKEHO METOIOM MIPOTOUHON IUTOMETPHH
¢ npumenenuem Iepuentuna® (mammbie He nokasanel). Memmam NOG (n=4 Ha rpymmy)
TpaHCIaHTHpoBaK KiaeTkn AS549 (10 MUJUTMOHOB KJIETOK, MHBELMPOBAHHBIX MOAKOXKHO). YUepes
AeCsITh AHEH MOC/e TPAHCIIAHTALMN KJIETOK, KOTa OMyXOJb CTAHOBHJIACH MAJIbIIHPYyeMOit (00bem >
30 mm?), HaumHany Tepanuio antuTenoM (10 Mr/kr/nosa, MHTpanepUTOHeaTbHAS HHBEKIHS, 3 pasa B
HEeZeNno B TeueHue BIUIOTh A0 10 Hemenb) — kanmuaatoMm 20 npotuB CD47 B MOHOTEpanuu UM B

® ymm Dpburtykcom®.

koMOuHarwu ¢ I'epuentuHOM

Kak noxazano Ha gurype 11, xaamunar 20 npotus CD47 B MoHOTepanuu, a Taxxke Dpourykc®
u Tepuentur® GbIM COCOGHBI OTCPOUMBATE POCT OMYXONEBBIX KIETOK AS549, UTO KOIMUECTBEHHO
OIpeneNsid MOCPENCTBOM u3MepeHusi oobema onyxonu (purypa 11A), u Obui COCOOHBI B
3HAYUTEBHON CTEMeHu OOEeCTeurBaTh 3AIMUTY MBILIEH MO CPABHEHHUIO C TPYIIOW HAMOJHUTES
(purypa 11B). Kombunanus xasmunata 20 mpotus CD47 ¢ Iepuentunom® mpupena kx Gonee
3HAYUTEHPHOMY OTCPOUYMBAHUIO pOCTa KiieTOK omyxoiu AS549 (dpurypa 11A) u k 60oee 3HAUNTENBHOI
3alMTe MBILIEH B aHajM3e BeokuBaeMocTH (¢purypa 11B).

DTH pe3ysabTaThl MO3BOJSIIOT MNPEANONokUTh, uro Kanmumat 20 mporus CD47 mpum

NpUMEHEHHH B MOHOTepanuy Uik B komGuHanuu ¢ IeprientunoM® GbII ciOCOOEH 0TCPOUNBATE POCT

aJIeHOKAapIUMHOMEI Jierkux AS549 in vivo na meimax NOG.

V. I'ymannzanus kanmunata 20 mpotus CD47

1. T'ymanusupoBanueie kanmuaatel 20 nmpotus CD47
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Kanmunar 20 mbimmn Obl1 BRIOpAaH B KayeCcTBE MEPBOro OOBEKTA i rymaHuzamud. 1T
BapunanToB VH u 5 VL monydanu nocpencrsom tpancmantaunun CDR B akmenTopHbie KapKacHbBIS
y4yacTku deyioBeka. llocienoBaTenbHOCTH aHAJIM3UPOBANU [UISl yAAJIEHUs MOTEHIHAaJIbHbIX T-
KJIETOYHBIX SMUTONOB ¢ BeicOKOW addurnocThio I'KI'C kmacca Il ¢ mpuMeHeHHeM airopuT™MOB ik
silico, a Taxye IUIs ONpeneNieHHs MPUCYTCTBHS MOCTTPAHCISLIHOHHBIX MOIU(HKAINHA, TAKUX KaK
MMKO3uIMpoBanue u neamunuposanue Fv. IlocnenoBarensHoCcTH aMUHOKHCIOT 5 BapuantoB VH
(VH1 — VHS), BblpoBHeHHBIE ¢ mocienoBaTenbHOCTbIO VH wMbimm kanmmpmata 20 (VHO),
npexnctasyieHsl Ha ¢urype 7. ITocnenoBatensHocTn amuHokuCaoT S5 BapuantoB VL (VL1 — VLS),
BBIPOBHEHHBIE C nocienoBaTensHoCThi0 VL Mbimu kanmuaata 20 (VLO), npencrasnens! Ha durype
8.

5 rymMaHU3MpPOBAaHHBIX BapuaHTOB VH KIIOHMpOBamM B BEKTOpE 3KCHPECCHH, COIeprKalleM
octoB Fcy4-S228P wenoseka (SEQ ID NO: 162), u 5 ryMaHu3upOBaHHBIX BapuaHTOB VL
KJIOHUPOBAJIM B BEKTOPE SKCIPECCHH, coaeprkamem octoB kamma yenoeka (SEQ ID NO: 176), mns
HOJIy4eHHs] ryMaHu3upoBaHHbIX BapuantoB hlgG4/kamma. B Fc-dparment Bcex anturen hlgG4
BBOIITM MyTaLuio S228P Bo n3bekaHue MoTeHHATbHBIX OOMEHOB Iienel, KOTOpbie HaOII0IaINCh B
cnyuae hIgG4 (Angal S., King D.J., Bodmer MW, Turner A., Lawson A.D., Roberts G., Pedley D.,
and Adair JR. "A single amino acid substitution abolishes the heterogeneity of chimeric
mouse/human (IgG4) antibody", Mol Immunol 30(1):105-8 (1993)). INonyyanu nBagnaTe MHTH
BapuanToB hlgG4/kamnna, kotopeie Beiaensuii u3 kierok CHO, koTpaHChHUIMPOBAHHBIX OJHUM U3 5
BekTopoB VH u omaum u3 5 Bektopor VL. B pesynbrate monydyanu aHTHTeNa, Ha3BaHHbIe h20-VHx-
VLx, roe h20 osnavaer rymanusupoBanubii kauaumat 20, VHx o3Hauyaer BapuaOebHBIA TOMEH
TSDKEJION Lemd ¢ ryMaHusupoBaHHbIM BapuantoM VH x (or VH1 mo VHS), m Lx osnauaer
BapualeNbHBIM TOMEH JIErKOW Lenu ¢ ryMaHu3upoBaHHbIM BapuantoM VL x (or VL1 mo VLS).
N3yyani akTUBHOCTh CBSI3BIBAHUS U CIELU(PHUUHOCTD 25 OUUIIEHHBIX AHTUTEN HA KJIETKAX JIMM(POMBI
Pamxu venoseka u kietkax CHO, tpanchunuposanusix uan He Tpanchuuposanubix hCD47 wiu
mCD47, nna onpeneneHuss ux (PyHKIHOHAJIBHOW AKTUBHOCTH B OTHOIIEHHH WHTHOWPOBAHUS
cesizpiBanmst hSIRPo Ha knetkax Pamku u ciocoOHOocTH BhI3bIBaThH arrmoTrHaui0 KKK uenoseka B
aHaJHM3e arrfIOTHHAIMH LeJdbHOW KpoBH. Tarkke m3Mepsun koHcTaHTHI KuHeTHKH (Kon n Koff) n
appunnoctu (KD) mnocpenctesom IIIIP nHa mnpubope Biacoree Bo Bcex anamuzax 25
I'YMaHU3HPOBAHHBIX BAPHAHTOB CpaBHHBAJIM C XuMepHbiM kaHmuaatom 20 hlgG4, mosiydeHHBIM
MOCPENICTBOM KJIOHUpOBaHUs mnocienoBatenpHocTed VHO m VLO MBI B COOTBETCTBYIOIIHE

BeKTOPHI, conepkamue Fcy4-S228P yenoBeka n OCTOB Karma 4ejioBeKa.

89



Bce pe3ynbTaThl, MONyYEHHBIE B PA3IMUHBIX aHAIM3ax, 00001eHb! B Tabmuie 12 u tabmuie

13 Hixe.

Tabnuna 12: XapakrepuCTUKU I'YMaHH3UPOBAHHBIX BAPUAHTOB KaHauaarta 20

Caa3bIBaHKE © HrruGuposan
Howep AHTHTEI10 CDA7 CD47I;§IRP0L q)}i;oig/og Arrﬂﬁ?auﬂ
Karimiata (hIgG4) (EC30 Icso HSMC (3 monopa)
MKT/ALT) MKT/MIT)

20 Xum. 20 0,150 0,138 ++ +/-
20.1 h20-VH1-VL1 0,193 0,161 ++ ++
20.2 h20-VH1-VL2 0,218 0,216 ++ ++
20.3 h20-VH1-VL3 0,184 0,228 ++ /A
20.4 h20-VH1-VL4 0,248 0,261 ++ -
20.5 h20-VH1-VL5 0,206 0,111 ++ +/++
20.6 h20-VH2-VL1 0,177 0,098 ++ +A++
20.7 h20-VH2-VL2 0,156 0,076 HII +
20.8 h20-VH2-VL3 0,184 0,079 HII +
20.9 h20-VH2-VL4 0,173 0,123 HIT +

20.10 h20-VH2-VL5 0,191 0,051 HIT -
20.11 h20-VH3-VL1 0,145 0,118 ++ +/-
20.12 h20-VH3-VL2 0,153 0,160 HII +/-
20.13 h20-VH3-VL3 0,147 0,173 HII +/-
20.14 h20-VH3-VL4 0,143 0,135 HIT +
20.15 h20-VH3-VL5 0,143 0,113 HIT +
20.16 h20-VH4-VL1 0,113 0,100 ++ +/-
20.17 h20-VH4-VL2 0,124 0,086 HII +/-
20.18 h20-VH4-VL3 0,164 0,142 HIT +/-
20.19 h20-VH4-VL4 0,139 0,192 HIT -
20.20 h20-VH4-VL5 0,136 0,095 HIT +/-
20.21 h20-VH5-VL1 0,190 0,169 ++ +
20.22 h20-VH5-VL2 0,189 0,174 HIT +++
20.23 h20-VH5-VL3 0,190 0,169 HIT +/-
20.24 h20-VH5-VL4 0,177 0,133 HII +++
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20.25 h20-VH5-VL5 0,159 0,112 HII +/-

HII: ne mposoanan

Hna arrmotunamun kKKK: +/-, cnabast arraroTuHaius, HaOMIOZABIIASCS HCKIIIOUATENBHO TMPU
KOHIIEHTpaluu aHTuTeaa SO MKr/MIT; +, arrIFOTHHALMS TTPU KOHIEHTpauuu antuTena SO Mxr/mit; ++,
arrJIOTHHAIIUS TPH KOHIEHTpanusax >16,7 Mkr/mir, +++, arrioTHHALMS TPH KOHIIEHTPALUIX >5,6

MKT/MJI

Tabnuna 13: Kunernveckne KOHCTAaHTHI M KOHCTaHTHI a)(UHHOCTH T'yMaHU3UPOBAHHBIX AHTUTEIN

npotu CD47 xanaunata 20 Ha npubope Biacore (cpenHue 3HaUeHUsT HE3aBHCUMBIX 3KCIIEPHMEHTOB)

Homep AHTHTENO Cpemss Cpenns Cpemusist KD
KaHIuaaTa (heG4) Kor; g 10/3Mc) Koft; (() 1 4/c) X p éIHM)
20 Xum. 20 169,33 5,05 3,22
20.1 h20-H1-L1 118,40 6,34 5,85
202 h20-H1-L2 119,50 6,91 6,45
203 h20-H1-L3 136,50 11,05 7,82
204 h20-H1-L4 130,95 8,39 7,33
20.5 h20-H1-L5 126,30 7,72 7,58
20.6 h20-H2-L1 197.50 5,95 3,53
20.7 h20-H2-1.2 193,00 6,27 3.67
20.8 h20-H2-L3 189,00 6,60 3,77
20.9 h20-H2-L4 189,00 6,28 365
20.10 h20-H2-L5 | 219,00 6,32 334
20.11 h20-H3-L1 222.00 5.61 2.79
20.12 h20-H3-L2 | 246,00 5.60 2.49
20.13 h20-H3-L3 | 213,50 5.94 3.05
20.14 h20-H3-L4 | 216,50 5.81 3.02
20.15 h20-H3-L5 | 242,00 5.28 2.36
20.16 h20-H4-L1 175.00 6,19 3.86
20.17 h20-H4-1.2 167.50 6,34 418
20.18 h20-H4-13 180,00 7.33 437
20.19 h20-H4-14 179,00 6,85 415
20.20 h20-H4-L5 192,00 6,24 3.5
20.21 h20-H5-L1 115,90 9,79 9.2
20.22 h20-H5-1.2 142,00 11,65 8,55
20.23 h20-H5-13 104,20 8.41 9,93
20.24 h20-H5-L4 103,25 10,21 10,99

91



20.25 h20-H5-L5 | 12640 | 1086 | 9,69 |

>

Bce rymanumsupoBaHHBIE BapuaHTel ¢ nociienoatenbHocTsMu VHI mw VHS
XapaKkTepu30BajuCh MeHblieill adpdurHOCThIO (Oonee Bbicokoit KD), uem npyrue BapuaHThI, H
MeHbineli apuHHOCTBIO, YeM TakoBas XuMepHOro kanaummata 20. Jlpyrue BapHaHTEI
npoaemoHcTpupoBanmu koHcTaHThl Kon, Koff u KD, aHanoruuHeie TAKOBBIM XHMEPHOT'O KaHAMIATA
20. Hu omuH M3 BapHaHTOB He MPOAEMOHCTPHPOBAJ 3HAYHTENBHOIO yBeNUYeHus ah(UHHOCTH B
orHomennn hCD47 mno cpaBHeHuro ¢ xumepHeiM kanaumatom 20. 3Hauenusi Koff Bcex
I'yMaHM3UPOBAHHBIX BAPHAHTOB, KaK OBbLIO YCTAHOBJIEHO, HAXOMUJIOCH B quanasone ot 5,3 x 10* no
11,7x 10%* ¢,

Bce 25 BapuaHTOB B 3HauUMTENBHOW CTemneHU cBs3biBasuCh ¢ CD47, skcnpeccupyemMbiM Ha
kietkax Pamxu, ¢ EC50, ananornunoin EC50 xumepnoro xanampata 20. DTH BapuaHTBI TakKe
cneubnuno pacmnosnaBan hCD47, o ne mCDA47, skcmpeccupyembiii Ha kietkax CHO,
AQHAIOTUYHO XMMepHOMY kaHmuaaty 20 (DaHHbIe He TOKa3aHbl).

Bce 25 BapuaHTOB cCymiectBeHHO uHruOuposanu ces3eiBaHne hSIRPa ¢ CDA47,
sKcmpeccupyembiM Ha kietkax Pampku, ¢ IC50 B Tom sxe muamaszone, uro u [C50 xumepHOro
kanaupata 20. BapuanTel ¢ mocnenoBatenbHOCTEIO VH2 xapaktepusoBanmuchk Menbinen [CS50, yem
Ipyryue BapUaHTHI, & TAKXKe XUMepHbIA KaHauaat 20.

Bce uccnenopanusie BapuanTsl hIgG4 ObLi CTOCOOHBI YCHIIMBATD (harouTO3 KJIETOK Pamku
MakpodaramMmu yeoBeKa aHaJIOTHYHO XuMepHoMy kanuaaty 20 higG4.

Hekoropsie Bapuantsl cemeirictea VH1 (h20-VH1-VL1, h20-VH1-VL2, h20-VH1-VL3, h20-
VHI1-VLYS), sapuant h20-VH2-VL1 u Bapuantset h20-VHS-VL2 u h20-VH5-VL4 nemoHcTprpoBaiun
TEHJEHLUIO BbI3bIBATE Ooubinyto arrmoTuHanuio kKKK, uem npyrue BapuaHTBL, a TakKe YeM

xuMepHbId kanauaat 20.

2. OnTuMuzanus ryMaHH3UPOBAHHBIX AaHTUTEN U BBIOOP OOBEKTA

AHann3 NOTEeHIHABHBIX T-KJIETOUHBIX SMUTONOB B Mpenesax nocienoarensHocteil VH u
VL ryMaHH3UpOBAaHHBIX BAPUAHTOB MO3BOJIHI OOHAPYKUTh MPHUCYTCTBHE BhiCOKOadduuHOr0o CD4+
T-xnerounoro snutona (LIYFASTKESGV) B npenenax nomena CDR2 5 Bapuantos VL (ot VLI 1o
VLS). JauHblli NOTEHIHANBHBIA T-KJIETOUHBIA JMUTON, TaKKe MPHCYTCTBYIOLIMI B Mpeaenax
nocnenosatenbHocTd CDR2 VLO ™Mb, He yaansiau B 5 mepBbIX IYMAaHU3WPOBAHHBIX BAPHAHTAX
VL Bo uzbexxaHune Kakoi-1ub0 yTpatel a(GUHHOCTH W/UJTA AKTHBHOCTH MEPBBIX I'YMaHU3HPOBAHHBIX

kaHaumatoB. OmHako onmHOM TovyeuHod wmyraumun ¢ F Ha Y B momoxeHunun 56 (FS56Y)
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nocienoBatessHOCTH VL (Hymeparusi aMUHOKHUCIIOT O€3 CUTHAJIBHOrO MenTuaa) ObLIO TOCTATOUHO
JUIs  YCTpaHEHHsT HWMMYHOT€HHOCTH JAHHOrO MOTEHIHaNpHOro T-kierouHoro smurtoma (C
LIYFASTKESGV na LIYYASTKESGV). BcneactBue 3TOro B T'YMaHH3HPOBAHHBIE
nocnenoeatensHocT VL1 — VLS BBOomammu mytanmio FS6Y. DT HOBBIE MOCHIENOBATENHHOCTH
oboznauamu kak VLI-F56Y — VL5-F56Y, u cooTBeTcTByIOIIME I'yMaHW3WPOBAHHBIE AHTHTENA,
MOJIyU€HHbIE NOCPEICTBOM coueTaHusi ogHoro u3 BapuantoB VHI1 — VHS ¢ ogauMm 43 BapuaHToB
VL1- F56Y — VL5-F56Y, obo3nauanu kak h20-Hx-LxY. IIaTh rymMaHu3upOBaHHBIX BapUAHTOB
(xkarmumater 20.26 (h20-H2-L5Y), 20.27 (h20-H3-L2Y), 20.28 (h20-H3-L3Y), 20.29 (h20-H4-L4Y),
20.30 (h20-H4-L5Y)) Boibupanu u nony4anu B ¢opmare [gG4 yenoseka, comepskaieM MyTaLHIO
S228P (SEQ ID NO: 162), xotopasi, kak u3BecTHO, crabmmsupyet 6einok hIgG4 (Angal S et al. Mol
Immunol, 1993). 3atem ouHInEeHHBIE AHTUTENA XAPAKTEPU3OBAIU M VifrO B OTHOLIEHHH HX
akTUBHOCTH cBsaspiBanusi ¢ hCD47 na knetkax Pamku, B OTHOIIEHMH HMX AKTHBHOCTH IO
unruOupoanuo B3aumoneiicteuss hCD47/hSIRPoc na knerkax Pamku W B OTHOIIEHHH HX
aktuBHoctd mno arrmotuHanuu kKKK demoBeka ¢ mpuMeHeHWEM  LENBHOM  KPOBH. S
I'YMaHU3UPOBAaHHBIX BapuaHToB Hx-LXY Takke cpaBHUBaJM C XHMEpHbIM KaHauaatom 20,
nonyueHHbIM B ¢opmare hlgG4-S228P, a takke ¢ rymaHusupoBaHHbiME aHTUTeTaMu AB06.12 u

HuSF9, knonuposanubiMu B hIgG4-S228P.

Kak mnokaszano Ha ¢urypax 12 u 13, mate BapuaHToB ¢ myrauueil FS6Y cBsizbiBaNuCh ¢
knetkamu Pampku (Gurypa 12) u uarudbuposainu cesizsianne hSIRPo ¢ kitetkamu Pamxu (purypa 13)
¢ 3(¢eKTHBHOCTBIO, aHAJMOTHYHONW J((EKTHBHOCTH WX HEMYTAHTHBIX KOMHH, W SIBJISLTHCH
AHAJIOTMYHBIME XUMepHOMY KaHunaty 20. I1aTe ryMaHn3upOBaHHBIX BAPUAHTOB ¢ MyTanueil F56Y
B aHa/M3€e IENbHOW KPOBH XapaKTEPU30BAIMCh HE3HAUMTENHHO OOJiee BBICOKOW AKTHBHOCTHIO
arcmotrHannu KKK, uem xmmepHbiit kanmmaat 20, HO BCe e€llle MEHBIIeW IO CPaBHEHHIO C
pedepencubiM antutesom HuSF9 (tabnuua 14).

Hakoner, ObUT0 YCTAHOBJIEHO, YTO MSITh T'YMAaHU3HPOBAHHBIX BapHaHTOB KaHmuaata 20 ¢
myTanueit FS6Y nmemoncrpupoBanu cymectsenHoe pacrnosHaBanue hCD47 na xnetkax Pamku u
cymectBenHoe wHrubuposanue cessbiBanus hSIRPo ¢ hCD47 na kietkax Pamku, aHajgorudyHoe
antutenam AB06.12 u HuSF9 (¢urypa 14). PesynbraTel, moJiyueHHbIE B Pa3IMYHBIX aHAJM3AX,

0000mens! HIKe B Tabmune 14.

Tabaumna 14: XapakTepuCTHKH TyMaHW3HPOBaHHBIX BapuaHToB h20-Hx-LxY kawaumata 20

(pernpe3eHTaTHBHBIE IJIs1 2 HE3aBUCHUMBIX 3KCIIEPHMEHTOB)
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Casa3biBaHUE C HNurubupoBanue | ArrarOoTHHALUS
Antureno (hIgG4-S228P) CD47 CD47/SIRPa kKK
(EC50, ar/mn) (IC50, ar/mn) (4 nonopa)
h20-H2-L5Y, xaugumat 20.26 97,5 112,6 o+
h20-H3-L2Y, kaugumar 20.27 85,4 101,1 + 4+ H-
h20-H3-L3Y, xaugumar 20.28 116,7 169,9 +o 4+
h20-H4-1L4Y, xaugumat 20.29 146,6 180,7 + 4+ -
h20-H4-L5Y, kaugumar 20.30 105,1 149,5 S e
Xumepnsiid kanauaat 20 75,1 110,2 + -+ -
R e il e
HusSF9 80,0 122.8
e
AB06.12 83,1 97,2 + 4/~

+/-, crmabasi arrJIOTHHALMS, HAONIONABINASICS MCKIIIOUMTENFHO MpPU KOHIEHTpauuu aHtutena S50
MKI/MJI; +, arrjIlOTHHAIKS TPH KOHIEHTpamuu aHtuteiaa S5O MKr/mi; ++, arrioTHHALHS [PU

KOHI[eHTpanusx >16,7 Mkr/mi;, +++, arrIiOTHHALKAS TPH KOHIIEHTPALKIX >5,6 MKI/MJI

Kunernueckne koncrantel (Kon u Koff) u xoncrantel addunnoctn (KD) 5 HOBBIX
ryMaHu3upoBaHHbIX BapuaHTOB h20-Hx-LxY omnpenensiin meromom IIIIP Ha mpubope Biacore.
Pesynbratel Tabnuiel 15 IeMOHCTPUPYIOT, UYTO 5 TYMaHHM3MPOBAHHBIX BapUAHTOB ¢ MyTauued VL
CDR2-F56Y coxpanunu adpdurrocts ot 2,0 no 2,8 uM, ananornunyio adpdurnoctu kanaumara 20,
U SIBJSUTACH AHAJIOTMYHBIMH COOTBETCTBYIOILIMM F'yMaHH3HPOBAHHBIM BapuaHtam 0e3 myrtaimuu VL

CDR2-F56Y (tabmuna 15).

Ta6mna 15: Kunetnueckue KOHCTAHTBI U KOHCTAHThI a()UHHOCTH 'yMaHU3HPOBAHHBIX BAPUAHTOB
npotuB CD47 xanmumata 20 ¢ myranmeir VL CDR2-F56Y, usmepennsie Ha mpubope Biacore

(cpenHue 3HaUeHUs 2 HE3aBUCHUMBIX SKCIIEPHMEHTOB)

c K Cpenuss
pennsis kon Cpenusis Cpenuss Rmax
Awnrureno (bpopmar higG4) , | Koff (I/¢) x

(1/Mc)x 10 Lo KD (aM) (EO)
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h20-H2-L5Y, kanmuaat 20.26 306,5 6,99 2,32 124,8
h20-H3-L2Y, kanmuaat 20.27 2920 5,84 2,06 106,6
h20-H3-L3Y, kanmunat 20.28 264,0 5,73 2,32 119,9
h20-H4-L4Y, kanmuaat 20.29 305,5 7,61 2,61 102,4
h20-H4-L5Y, kanmuaat 20.30 2545 6,93 2,82 111,6
Xumepnsiil kagaugat 20 225,0 5,43 2,48 144,6
HuSF9-G4P 101,4 0,75 0,73 85,5

5 rymaHu3upoBaHHbIX BapruaHToB ¢ Mmytanueii VL CDR2-F56Y Taxke coxpaHuwim ObICTPYIO
KHUHETUKY mucconuanuu co 3HaueHueM Koff B muamasome or 5,73 x 10* go 7,61 x 10* ¢!, uro

HaOIFOaNM IJIs aHTHTENA MBIH 1 KanauaaTa 20 (tabmumna 13 u 15).

3. T'ymanmsanus xkanaunara 22 npotus CD47

Kanmunmata 22 weimm takke BoiOpanu misi rymanusanun. Yetsipe Bapuanta VH u 4 VL
nojyyasin nocpeactsoM tpancmiantanud CDR B akuentopHble KapKacHbIE YYACTKH YeJIOBEKa, MO
CyllecTBy Kak omucaHo misi kanaupata 20 mbimm. IlocnenoBaTenbHOCTH aHAJIM3HPOBAIN  JUIS
yaajgeHus TMOTEHIMAIBHBIX T-KJIeTOUHBIX SMUTONOB ¢ Bhicokoi adduunocteio ['KI'C kmacca I ¢
npUMEHEHHEM aJIrOPUTMOB i1 silico, a TaksKe [UIsl ONpenesIeH s PUCY TCTBHUS TTOCTTPAH CISILIMOHHBIX
Momu(pUKALUI, TAKUX KaK TJIHKO3UJIMPOBAaHUE U neaMuaupoBanue Fv.

2 rymanmsupoBaHHbix Bapuanta VH h22-VH3 u h22-VH4 kjoHupoBajgum B BEKTOpE
akcmpeccuu, cogepkaiem octoB Fcy4-S228P uenoreka (SEQ ID NO: 162), u 4 ryMaHH3UPOBAHHBIX
BapuanTta h22-VL KJIOHUPOBAIIM B BEKTOPE SKCIPECCHH, COAepIKaIeM OCTOB Kamma yenoBeka (SEQ
ID NO: 176), mist mony4yeHuss ryMaHu3upoBaHHbIX BapuaHTOB hlgG4/kanma. Bocemp BapuaHTOB
hlgG4/kanna nmonayyanu u ouninanu u3 kierok CHO, koTpaHCHHUMPOBAHHBIX OJHUM H3 BEKTOPOB
h22-VH3 unu h22-VH4 u omaum u3 4 h22-VL. [TonyyeHHble B pe3ysbTATE aHTUTENA 0003HAYATIH
h22-VHx-VLx, rue h22 o3nauaet rymanu3upoBanubliii kKanauaat 22, VHxX o3HauyaeT BapuadenbHbIN
JOMEH TSDKENIOW Lenu ¢ rymaHusupoBaHHbiM BapuantoM VH x (VH3 — VH4), u Lx o3nauaer
BapualeNbHBI JOMEH JIErKOW Ienu ¢ ryMaHu3upoBaHHbIM BapuantoM VL x (VL1 — VLA4).
Kunernueckne xoncrantel (Kon n Koff) n xoncranter adbdunnoctn (KD) 8 ounineHHBIX aHTHTEN
usmepsuin metogom IITTP Ha mpubope Biacore. 8 OuMINEHHBIX AHTUTEN TAK)KE HCCIIEIOBAIH B
OTHOLIEHHH aKTUBHOCTH U CEeUU(UUHOCTH CBSA3BIBAHUS Ha KyeTkax juM@omelr Pampku uenoseka, B

OoTHOLIEeHNH (PYHKIHOHAJIBHONH aKTHBHOCTH MO MHruOupoBaHuio cessbiBaHus hSIRPo Ha kimetkax

95



Pamku v B OTHOIIEHHH CIIOCOOHOCTH BhI3bIBaTh arrmoTrHaniio KKK denoseka B nieabHOM KpoBu. Bo
BCEX aHAJIN3aX 8 I'YMaHH3UPOBAHHBIX BAPHAHTOB CPABHHBAJIM C XUMepHbIM KaHauaatom hlgG4 22,
MOJIyYEHHBIM B Pe3yJibTaTe KIOHUPOBaHUS nocienosarensHoctedt VH u VL mbinu kagaumara 22 B
COOTBETCTBYIOIHE BEKTOpHI, coaeprkaiue Fcy4-S228P denmoBeka u OCTOB kamma uejioBeka. Jlns
arrmoTtruHanuu KKK 8 ryMaHu3npoBaHHBIX BAPUAHTOB TaKkKe cpaBHUBaAIU ¢ aHTUTesaoM HuSFO.

Bce pe3yabTaTel, NOMyUYEHHBIE B PA3JIMYHBIX aHAU3ax, 0000IIeHbl Huke B Tabmuue 16 u

Tabmne 17.

Tabnuna 16: XapakrepucTuku r'yMaHH3UPOBAHHBIX BAPUAHTOB KaHuAaTa 22

CeszpiBanue ¢ | Murubuposan ArmTOTHHALIS
Howmep AnTHTENO CD47 ue KK
KaHAuAaTa (hIgG4) (EC50 CDA47/SIRPa
MKT/MJT) (IC50 mxr/mi) (2 nowopa)
22 Xuwm. 22 0,122 0,140 ++
229 h22-VH3-VL1 0,101 0,075 -
22.10 h22-VH3-VL2 0,141 0,109 -+
2211 h22-VH3-VL3 0,139 0,096 /A
22.12 h22-VH3-VL4 0,108 0,116 ++
22.13 h22-VH4-VL1 0,070 0,119 ++H
22.14 h22-VH4-VL2 0,099 0,093 ++
22.15 h22-VH4-VL3 0,124 0,098 +H
22.16 h22-VH4-VL4 0,184 0,116 ++
- Hu5F9 HH HHU +H/A+++

HU; He nccnemopanu;

+/-, cnabasi arrJIOTHHALUS, HAONIONABINASICS HCKIIIOUMTENFHO MpPU KOHIEHTpauuu aHtutenaa S50
MKI/MJI; +, arrjIlOTHHALKAS TPH KOHIEHTpamuu aHtuteiaa SO MKr/mi; ++, arrmoTHHALHS [PH
KOHIleHTpanussx >16,7 Mkr/mur, +++, arrjJiOTHHAIUS [PH KOHIEHTpamusx >5.6 Mkr/mi, ++++,

ArrJIOTHHAIKS IPH KOHIEHTpaIusax >1,9 Mkr/miu
Tabnuua 17 KuHernueckre KOHCTAHTBI M KOHCTaHTHI a)(UHHOCTH T'yMaHHU3UPOBAHHBIX AHTHUTEIN

npotue CD47 xanmumpmara 22 nHa mnpubope Biacore (cpenHue 3HaueHHss 2 HE3aBHCHMBIX

SKCIIEPHMEHTOB)
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Homep AHTHTENO Cpennsist Kon K((if[‘)fe(ﬂllz;x Cpennsis

KaH1IaTa (hIgG4) (1/Me) x10° 10+ KD (aM)
22 Xum. 22 31,15 3,81 12,20
22.9 h22-VH3-VL1 24,65 3,18 12,95
2210 h22-VH3-VL2 28,75 3,15 11,05
2211 h22-VH3-VL3 28,35 3,06 10,91
2212 h22-VH3-VL4 25,25 2,52 10,00
2213 h22-VH4-VL1 25,60 3,37 13,20
2214 h22-VH4-VL2 31,25 3,25 10,44
2215 h22-VH4-VL3 29,10 3,51 12,10
2216 h22-VH4-VL4 28,15 2,63 9,37

Bce 8 rymaHu3upOBaHHBIX BapUaHTOB ¢ mocienoBarenbHOCTIMU h22-VH3 wmm h22-VH4,
o0beauHeHHbIMH C ocaenoBatensHocTsIME h22-VL1 —h22-VL4, npogeMOoHCTpUpOBaINd KOHCTAHTHI
Kon, Koff u KD, ananoruusbsie TakOBbIM XHMEPHOro kKanmumara 22. Hu omuH w3 BapuaHTOB HE
OPOIEMOHCTPHPOBAJ 3HAUUTENILHOrO yBenueHus apduanoctu B otHomenud hCD47 no cpaBHEHHIO
¢ xuMepHbIM Kanaunatom 22. 3uauenus Koff Bcex rymaHM3MpOBaHHBIX BapHAHTOB KaHAuATa 22,
KaK ObIIO YCTAHOBJIEHO, HAXOMMINCH B AuanasoHe oT 2,5 x 10 10 3,8 x 10 ¢'L.

Bce 8 BapmanTOB CymectBeHHO cBsisbiBaHCh ¢ CD47, skcnpecCHpOBaHHBIM Ha KJIETKAX
Pamxu, ¢ ECS50, ananornunoit EC50 xumepHoro kanauaara 22.

Bce 8 BapmanTOoB cymiecTtBeHHO wuHruOupoanmu cBs3eiBaHne hSIRPa ¢ CDA47,
SKCIPECCUPOBAaHHBIM Ha kjietkax Pamku, ¢ IC50 B ToM ke auamasone, uro u IC50 xumepHOro
KaHaunata 22.

Bce 8 BapnaHTOB NEMOHCTPUPOBAJIM TEHICHLMIO BBI3BIBATH HE3HAUYUTEIBHO OOJBIIYIO
arcmotrHannilo KKK, dem xuMmepHsii kanaupat 22. 5 W3 BapuaHTOB XapaKTEPH30BAJIHCH

aHajoruydbiM cBoiictBoMm arrmotuHanun KKK, kak u pedepencroe antureno HuSF9.

VI. Kaptuposanue snutona, JuMepu3aus U IIIHKO3UINPOBAHAE
1. Kapruposanue snurtona
Omnuron, pacno3HaBaemsbiid Ha aHTHreHe hCD47 kanaumatamu 20 u 22 meimu npotus CD47,
ONpeAessuin C IPpUMEHEHHeM crocoba ¢ BRICOKUM pasperienneM, padpaborannoro CovalX (Bich C.,
Scott M., Panagiotidis A., Wenzel R. J., Nazabal A., Zenobi R. “Characterization of antibody-antigen

interactions: Comparison between surface plasmon resonance measurements and hih-mass matrix-
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assisted laser desorption/ionization mass spectromrtry”, Analytical Biochem 375:35-45, (2008)).
Ionyuyamu kommiekcsl anTuTeNn npotus CD47 ¢ pacTBOPHUMBIM IpenapaToM BHEKJIIETOYHOT'O IOMEHA

CD47 uenoseka, meuennoro 6His-metkoii (SEQ ID NO: 160).

3arem komiuiekchl anTuTena npotuB CD47/hCD47 uakyOupoBanu ¢ aeiTeprHpOBAHHBIMH
NOMEPEUHO CUIMBAOIIUMH JIMHKEPAMH U TOJBEPrajid MyJbTH(PEPMEHTHOMY paciuervienuto. [Tocne
oOorameHusi TOMEPEeYHO CIIMTBIX MNENTHAOB O0Opa3ibl AaHAIM3HPOBAIM METOAOM  Macc-
cnektpomerpun C BbeICOkUM paspewmenneMm (nLC-Orbitrap MS), u mnojy4deHHbIE AaHHBIE
aHATM3UPOBAJId C MPUMEHeHneM mporpaMmHoro obecrneuenus XQuest u Stavrox. Ananuz MALDI
ToF MS npoomuu ¢ npuMmeHeHueM monayis Bzaumoneiicteusit CovalX HM4 co cranmapTHeIM

A30THBIM JIa3epoM U (hOKYCHpPOBAHHEM Ha pa3iuyHble nuana3onsl mace oT 0 mo 1500 x/a.

Kak mnpencraBneno na ¢urype 15, XUMHYeCKHH TMOMEPEYHO CILIMBAIOLIMN AHAIU3
npoxeMOHCTprpoBa, uto snuron Ha hCD47, KOTOpbIid pacno3HaBaICs XUMEPHBIM KaHaumaTom 20,
SIBJISLICSL HENIPEPBIBHBIM U coaeprkall octatku amuHokucioT K59, R63, Y66, T67, H108, T109, T117
u TI120 (SEQ ID 151) wmm ocratku aMHHOKHCIOT — XxKsoxxxRe3xxYes Terxx--------
xxHios T1ooxxxxxxxT117xxT120xx hCD47 (SEQ ID 151), rme «x» o3Hauaer Jr000# OCTATOK
amMuHOKHCIOTHI (HyMepauus corsacio SEQ ID NO: 151).

AHaJOrHYHBIN aHAJN3 TIPOAEMOHCTPHPOBAI, uTo druTon Ha hCD47, KOTOpBIi pacmo3HaBajICs
XUMepHBIM KanauaaTom 22 (gurypa 16), seisiics Takke HenmpepsiBHBIM U conepskai K59, K61, S107,
H108, T117, T120 u R121 hCD47 (SEQ ID NO: 151) unu octatkn aMuHOKHCIOT XXK 50X K61 XXXXXX-
-------- xXXXXXXX S 107H108xxxx%xxxXx T117%xx T120R121Xxx hCD47 (SEQ ID 151), rme «x» o3Hauaer 000i
OCTaTOK aMUHOKHCIIOTHI (HyMeparwst corsiacHo SEQ ID NO: 151).

C npumenennemM Toro ke crocoda amuron Ha hCD47, pacniosnasaemsiii AB06.12, Takske ObuT
oIpenesieH u, Kak ObLIO YCTAHOBJIEHO, SBJISUICS OTJIMUHBIM OT 3nuTona kanauaata 20 win 22 (naHHbie

HE MMOKA3aHbI).

2. Jumepuzauus CD47

Amnanu3z pacteopumoro npenapata hCD47 (sueknerounsiii nomen IgV) meronom High Mass

MALDI ToF (BpeMs-nposéTHAs HOHA3ALMS JJA3EDHOU ecopOumen ¢ MCIOJIb30BAHNEM MATPULBL IS

BBICOKHX MAacC) U METOJIOM 3KCKIH03uOHHON BDXKX mponeMoHCTprupOBal MpucyTCTBHE MOHOMEDA,

muMepa u MysbTumMepoB hCD47, o6pa3oBaHHBIX MPHPOAHBIM MyTEM i Vitro. J1Jis JOTOHUTEBHOTO
uccnenoBanus crnocobnoctn kaumuaatoB 20 u 22 pacmosnaBate aumep hCD47 cmech anTHTena

npotus CD47/pacteopumoro hCD47 noasepraiu nonepeyHoMy CIIUBAHHUIO C TPUMeEHeHHeM Habopa

98



st anain3a CovalX K200 MALDI MS nipu n30biTke aHTHUTeHa. JIaHHbIe TO3BOJISFOT MPEANOIOKUTh,
yto KauauaaT 20 MOKET CBSI3BIBATHCA Kak ¢ aumepoM (60,8%), Tak u ¢ monomepom hCD47 (39,2%),
XOTSl HEJIb3sl MCKJIIOUHTh, YTO OOHAPYKUBAIOT KOMIUIEKCHI OJHOrO AHTHTENA C 2 MOHOMEpaMmH
(rabmuua 18). AHanoruuHo, kKaHauAaT 22 Mor 00pa3oBaTh MOMEPEYHYIO CIIMBKY ¢ numepom hCD47
(3,8%) u moromepom (5%) (Tabnuua 18). Cneayromine SKCiepHMEHThI TOATBEPIIIN, YTO KaH TUIATHI
20 u 22 oba cesa3biBaUCH ¢ MOHOMepoM CD47 venoreka u mumepom CD47 uenoseka, KOTOpbIie ObLITH
OUHILIEHBI MeTOAOM SKCKITI03uoHHONH BOXKX (cm. duryper 18 u 19). Ananuz pactsopumoro hCD47
MeronoM dKckmo3noHHOo BIXKX mnpomeMoHCTpHpOBal T'€TEPOreHHOCTh Mpemapara Oejka ¢
NPUCYTCTBHEM IMpEArnoyiaraeMblx MOHOMepoB u mumepoB CD47 (durypa 17). 3arem ¢pakiuu
MOHOMEpa H JWMepa OYWINAJIA METOIOM MOJyNpenapaTuBHOW Jkckimo3uoHHon BIXKX ¢
npumenenneM Superdex 200 Increase 10/300 GL ot GE Healthcare. Ananus metonom JJCH-ITAAT
B HEPEAYLMPYIOLINX YCIOBHUSX TAKKE MPOAEMOHCTPUPOBAI YUCTOTY 2 (hpaKLuii ¢ OOJIBLION MOIOCOM
npu ~30 x/la, mabmonmasieiics mis ¢pakipun moHomepa CD47, COOTBETCTBYIOIIEH OKHIAEMbIM
pasmepam riukosuwuposanHoro hCD47, u OCHOBHOW Mmoyiocoi HesHauuTeabHO Bbime 50 k/la,
HaOmonasiueiics mis Qpakunun gumepa CD47 (durypa 18). 3atem mmanmerst s ELISA
CeHCHOMITN3NPOBAIN OYHIIIEHHBIMH (ppakiusMu MoHOMepa u aumepa CD47 u uzyyanu cnocoOHOCTh
anTures npotu CD47 pacnosnasats 2 ¢pakipu. Kak nmokasano Ha ¢urype 19, kanaugatsr 20 u 22
ObUTH CIOCOOHBI CBSI3BIBATBCSA Kak C MOHOMepoMm, Tak u ¢ gumepom hCD47 ¢ aHanmoruyHoM

3¢ (HEKTUBHOCTHIO.

Ta6mua 18: Ananuz pacteopumoro hCD47 B cmecu ¢ kangupatom 20, kaHmumaToM 22 U MOCie

NEPEKPECTHOrO CBsI3bIBAHMS MexAy pacTBopuMbiM hCD47 u kanmuaatom 20 u kaHAugaTOM 22

MM
Monexynbl (MonekynsipHast | % mutormanu
macca, k/1a)

Kaumumar 20 149,981 0
Kangunmat 20 u onna hCD47 176,412 39,2
Kanmumat 20 u mea hCD47 202,491 60,8
Kaumumar 22 150,150 91,2
Kanmunmar 22 u onua hCD47 176,750 5,0
Kaumunmar 22 u na hCD47 201,135 3,8
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3. Pacnosnasanmne persmkosuiauposansoro hCD47

B teuenue yxe Oonee 40 ner uzsectHo (cm. Meezan E., Wu H. C., Black P. H,, Robbins P. W.

“Comparative studies on the carbohydrate-containing membrane components of normal and virus-
transformed mouse fibroblasts. II Separation of glycoproteins and glycopeptides by Saphadex
chromatography”, Biochemistry 8 (6):2518-24 (1969)), uro B OmyXOJI€BBIX KJIETKAX MEXaHH3MBbI
[JIMKO3UJIMPOBAHHUST MOTYT MOMU(DHUIUPOBATHCSA, YTO TMPUBOJUT K IKCIPECCHH OENKOB C
W3MEHEHHBIMHU NaTTepHAMH TJIMKO3MINpOoBaHus (Oosee HemaBHUE 0030pBI CM. TAK)KE B MyOJTUKAILIUH
Pinho S.S. and Reis C.A. ”Glycosylation in cancer: mechanisms and clinical implications”, Nat Rev
Cancer 15: 540-55  (2015)). CD47 sBnsercs B BBICOKOH CTENEHH TJIMKO3HJIMPOBAHHBIM
TpaHCcMeMOpaHHBIM OenKoM ¢ 6 caliTamMu N-TITHKO3UIHPOBaHus B moyioskeHusx N23, N34, N50, N73,
NI111, N206 (Lindberg F.P., Gresham H.D., Schwarz E., and Brown E.J. “Molecular cloning of
integrin-associated protein. An immunoglobulin family member with multiple membrane-spanning

domains implicated in oyf3-dependent ligand binding”, J Cell Biol 123: 485-96 (1993)).

ITockonbky matrepH rimkosuaupoBanuss CD47 B OnyxoneBBIX KJIETKaX MOJIBEPraeTcs
MOIU(pHUKALNY, KIOYEBBIM AaCleKTOM Uil OLEHKH SBJSUIOCH TO, 3aBUCHT JIM CBSI3bIBAHHE
TEepaneBTHYECKIUX aHTUTEJ C MUIIEHBIO OT YpOBHs rymko3mmpoBanuss CD47. J{ns pelneHus: qaHHOU
npobaemsr pactBopumbiii hCD47 obpabateieanu I[THI a30ii must ymanenus N-rivKO3UIMPOBAHUM
(Maley F., Trimble R. B, Tarentino A. L., and Plummer T. H. “Characterization of glycoproteins and
their associated oligosaccharides through the use of endoglycosidases”, Anal. Biochem 180:195-204
(1989)), 3atem kanmumatel 20 uan 22 nonepevno cumsamu ¢ npumenenuemM DSS u K200 B teuenue
180 MuH. npu KOMHATHOH TeMIepaType IJisl MOJyYeHHs MOMEePEYHO CLIINTHIX KOMIIJIEKCOB aHTUTENA
npotus CD47/nernukosumuposanaoro hCD47. DTi KOMITJIEKChI TPUMEHSLTH IS H3yYE€HUS TPUPOIBI
JMAHHBIX HEKOBAJIEHTHBIX B3aUMOMAENHCTBHI COrIacHO crocoly, onucaHHoMy B nmyOnukanuun CovalX
(Bich C., Scott M., Panagiotidis A., Wenzel R. J., Nazabal A., Zenobi R. “Characterization of
antibody-antigen interactions: Comparison between surface plasmon resonance measurements and
hih-mass matrix-assisted laser desorption/ionization mass spectromrtry”, Analytical Biochem 375:35-
45 (2008)). ITocne n3yueHnss HEKOMILJIEKCOBAHHBIX i KOMIUIEKCOBaHHBIX MOJIeKys meronoM MALDI-
ToF aBTopbl HacTOsiIEro W300pPETEHHs YCHELIHO HAEHTH(HIMPOBAIN MUKH, COOTBETCTBYIOLIHE
pPacTBOPHUMBIM aHTHTENAM, 1oOaBeHHbIM B H30bITKe (148,944 x]/la nis kanmuaata 20 u 149,173 k/la
st 22), a taxoke komruiekcam antuteno-CD47 (174,407 x/la u 163,440 k/la, COOTBETCTBEHHO), HO
UAEHTU(DUIUPOBATh MUK, COOTBETCTBYIOIINN HEKOMILIEKCOBAHHOMY JerNInKo3uposannomy CD47

(15,901 x/[la; cm. tabmuuy 19), He ynanoce. [lonydyeHHbIe qaHHBIE MO3BOJISIOT MPEANOIOKHUTD, YTO
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BeCh JOCTYNHBIH Aeriuko3mwinpoBaHHblii hCD47 Obun kommiekcoBan ¢ kaHauaatoM 20 wiam ¢
KaHIuIaToM 22, 4To MOAAeP KHBAET UIEKO O TOM, YTo anTuTena 20 u 22 CrocoOHbBI paclio3HaBaTh KaK

TJINKO3UJIMPOBAHHBIMH, Tak  N-aeriauko3minposanHbeii hCD47.

Ta6mauna 19: Ananussl pacTBOpuMOro neriauko3mmmposaHHoro hCD47, momepeyHo CLIMTOrO C

kaHaugaToM 20 WM KaHIUATOM 22, METOJIOM MacC-CIIEKTPOMETPUH

Mounekyna MM (x/a) % mutormanu
Kangumat 20 148,944 84,8
Kangumar 20 w  MOHOMEpHBIN

174,407 15,2
aernuko3mupoBanHbii hCD47
MonoMmepHBIiH

15,901 0
nernuko3mtupoBanHeiii hCD47
Kangunart 22 149,173 92,8
Kanmunar 22 u monomepusiii hCD47 163,440 7,2
MoHoMepHBIit

15,901 0

nernuko3utuposanibii hCD47

Jnst moaTBep:KASHUS U KOJIMUECTBEHHOTO OIPENeIeHUs paClIO3HABAHMS AETJINKO3UITHPOBAHHOTO
hCD47 xanmunatamu 20 u 22, kotopoe Habmromanu ¢ npuMeHnennem noaxona CovalX, anturesna
usyuasm merogom ELISA Ha cencubunmmsupoBanHbix npenapatax hCD47 u nerianko3mimpoBaHHOTO
hCD47. Vcnemnoe ynanenne N-rmukaHoB ot hCD47 mnoarBepxpanu aHAIM30M METOIOM
SKCKJTIO3MOHHON xpomartorpadun (e mokaszan). Kanmunatos 20 u 22 npotus CD47 uccnenoBaiu B
xumepHoM (opmare hu-IgG4 nmapamiensHO ¢ rymanu3upoBaHHBIM BapranToM h20-H2LSY Ttakke
uzotuna hu-IgG4. AHTUTENa W3ydanu HapaBHE C TyMaHH3upoBaHHBIMH aHTHTeNlamu AB06.12 wu
HuSF9, nonyuennbimu B ¢opmate hu-IgG4, mis obecneuenust Takoi ke 3pdexTuBHOCTH
pacnosnasanust Metogom ELISA. Kak moka3ano Ha ¢urype 22A u B tabnunax 20, 21 u 22, HecMOTps
Ha 71O, uro HuSF9 u AB06.12 pemoHCTpupOBanM CBSI3bIBAHWE HE3HAUNUTEJIHLHO MEHBINE
MAaKCHUMAaJIbHOTO, BCE AHTHTEJAa CYLIECTBEHHO CBSI3bIBAINCh C AHAJOTMYHBIMH MNPOPHIAMU |
snaueHussimu ECS50, EC9S, paBHOBECHOI KOHCTAHTBI CBSI3bIBAHHS H MAKCUMAJILHOTO CIELH()UUHOrO
cesizpiBanms (Bmax) ¢ rimkosunupoBanHbiM CD47 (Bmaxi). Hamportus, cesiseiBanne HuSF9 u

ABO06.12 ¢ N-npernmukosuanpoBanHbiM CD47 Ob1I0 pe3K0 CHHUKEHO MO CPABHEHHUIO CO CBSI3bIBAHHEM,
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HaOJIIOAaeMbIM JUTsl XUMEPHBIX KaHauaatoB 20, 22 u ajisi ryMaHu3upoBanHoro Bapuanta h20-H2LSY
(urypa 22B, tabmumsr 20, 21 u 22). [eiictButensHO, XuMepHble KaHmuaatel 20, 22 u
rymaHusupoBaHHoe aHtuteno h20-H2LSY cesseiBanuce ¢ aernukoswinpoBaHHeiM CD47 co
snauenneM ECS50, xoropoe menee uem B 3,0 pasa mpesbimano 3HadeHne ECS50 B oTHOIIEHHH
rnuko3mpoBanHoro CD47, u/unu co 3nauenuem EC95, kotopoe menee yem B 10,0 pa3 npeBbIiano
snauenne EC9S5, namepennoe B otHowmenuu raukosunuposannoro CD47. Hanporus, 3nauenus ECS50
u EC95 AB06.12 u HuSF9 Gonee uem B 3,0 u 10,0 pa3s npeBocxomunu 3nauenus EC50 u EC95,
U3MEpEeHHBIE B OTHOLIEHUH Tynko3unpoBanHoro CD47, cootserctBenHo (Tabmuua 20). Kpome Toro,
3HAUEHHUS PABHOBECHON KOHCTAHTHI CBSI3BIBAHMS XHMEPHBIX KaHaupatoB 20, 22 wu
rymanusupoBaHHoro anturena h20-H2LSY cocraBmsmn < 60 mM B OTHOLIEHHWH Kak
IJIMKO3WJINPOBAHHOTO, TaKk U N-nernukosmmposanHoro CD47, torma xak 3HaueHUs pPaBHOBECHOM
KOHCTaHTHI cBsi3biBaHusl AB06.12 n HuSF9 naxonunucek B quanazone 90 — 130 oM B otHOennn N-
nersmkosmwnnposanHoro CD47 (tabmuua 21). Haxowen, xumepHbie kanmumatel 20, 22 wu
rymanusupoBanHoe aHTuteno h20-H2LSY cBs3biBaMCh Kak C MIMKO3WIMPOBAHHBIM, Tak U ¢ N-
neryiuko3mwtpoBanHeiM CD47 co 3HaueHneM MaKCHMaJIbHOTO crienuu4HOoro csi3biBanus (Bmax) >
1,9 OII ¢ rmukosunmupoBanubiM (Bmaxi) u ¢ mermukosunupoBandbiM (Bmaxz) CD47, torma kak
sHadennsi Bmax, AB06.12 u HuSF9 B otHomenun N-gernukosunupoBanuoro CD47 cocrasisiu <

1,5 OII (tabmuua 22).

OTH pe3yNbTaThl TAKXKE NEMOHCTPUPYIOT, uTO pacrno3naBanne hCD47 kaumumatamu 20, 22 u
rymaHu3upoBaHHbIM aHTHTEIOM h20-H2L5Y He 3aBucut ot ypoBHs N-rimko3mmuposanus CD47. U
naobopor, aututena HuSF9 u AB06.12 B 3HAUMTEIBHONW CTENEHU YTPAYHBAJIH CBOK CIHOCOOHOCTH
cBsi3biBaHMs ¢ N-mermmkosunupoBaHHbIM (CD47. Tlockonmpky Ha OMyXOJIEBBIX KJIETKAX YPOBEHB
[JIMKO3UJIMPOBAHUST U TPUPOJA OENKOB MOBEPXHOCTH KJIETKH MOTYT OBITH MOIU(DUIIHPOBAHBI,
BO3MOKHO, YTO TJuKo3wiupoBanue aHnthureHa CD47 mnpu sKCOpecCHd WM CBEPXIKCIPECCHU
OMyXOJIEBLIMH KJIETKAMH MOKET Takke Moauuuuposatecsi. CreayeT OTMETHUTb, YTO HATTEPH
riukosuupoBanuss CD47, kak MpeacTaBisieTCs, HE SIBISIETCS HEOOXOMMMBIM ISl B3aUMOIEHCTBHU S
CD47 c SIRPa (Subramanian S., Boder E.T., and Discher D.E. “Phylogenetic divergence of CD47
interactions with human signal regulatory protein o reveals locus of species specificity.” J. Biolog.
Chem. 282(3):1805-18 (2007)); 3TO TO3BOJSET MNPEANOJOXKUTH, YTO  HEMPABHJIBHOE
[JIMKO3UIMpOBaHKe He n3MeHsieT B3aumoericteue CD47/SIRPa. Benencteue 3Toro pakoBbie KJIETKH,
ceepxakcnpeccupyommue CD47, obecneunBarorT cebe 3ammTy OT (haromuTo3a HE3ABHCHMO OT

natrepHa rimkosmnupoBanus. U Haobopot, narrepd N-rimkosunupoBanuss hCD47 MoxeT BIUATL HA
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CBSI3bIBAHME AHTHUTEJA U B 3HAYUTENILHOW CTENEHN CHIDKATh TEPANEBTHUECKYIO 3 ekTuBHOCTL. Kak
CIIEICTBHE, ABTOPBHI HACTOSILEr0 H300pETeHHs OXHUOAIOT OOJiee MIUPOKHUH MPOTHBOOMYXOJIEBBIH
ahdekT OoT mpuMeHeHHs TepaneBTHuUecKkux aHtuTena npotuB CD47, rtakux kak 20, 22 wu,
npeanoututenabno, h20-H2LSY, cesassiBanue kotopbix ¢ hCD47 He 3aBUCHT OT YpOBHS €ro

TJIMKO3UJIMPOBAHUS.

Tabnuna 20 XapakTepUCTHKH CBSI3bIBAHHS XUMEpHBIX KaHauaatoB 20 u 22 mpotuB CDA47,
rymanusupoBaHHoro antutena h20-H2LSY u pedepencHbIx aHTHTEN ¢ ruko3mwmpoBaHHbiM hCD47
o cpaBHeHuto ¢ N-nernukosumupoBanabiM hCD47, usmepennsie meronom ELISA. 3nauenns ECS0
u EC95 paccunThiBamy ¢ MprMeHEHUEM HeJIMHEHHOW perpeccun/ log(aHTuTeENna) mo CpaBHEHHUIO C

MOZIEJIBIO OTKJIMKOB (4YeThIpexmapamMeTpoBoii) nporpammuoro obecrneuenus GraphPad Prism.

CessbiBaHue ¢ CesseiBanue ¢ N-
Coorromenue EC
TTTUKO3WIMPOBAHHBIM ACTIITUKOZHJTUPOBAHHBIM e TMKO3HTHDOBAHHONO /
Amntureno hCD47-His meTomom hCD47-His metomom HEC 4P
(hu-IgG4) ELISA ELISA THKOSHHpOBaHHOTo
EC50 EC95 EC50 EC95 Coornomen | CooTHolie
(nM) (M) (nM) (nM) ne ECS0 nue EC95
XuvepHId 28.0 667.0 47 4 3335,0 1,7 5.0
kaaaugat 20
h20-H2L5Y 44.0 1334.0 96,0 11339,0 2.2 8.5
XuvepHlii 387 4669.0 42.0 6670.0 1.1 1.4
KaHauaat 22
AB06.12 75.4 2054.4 427.5 214782,0 5.7 107.4
HusF9 547 1961,0 2535 54027.0 4.6 27.6

Tabnua 21: PaBHOBeCHAs KOHCTAHTA CBSI3bIBAHUS XUMePHbIX KaHauaatoB 20 u 22 npotus CD47,
rymanusupoBanHoro antutena h20-H2LSY u pedepencHbIx aHTHTEN ¢ ruko3minpoBaHHbiM hCD47
no cpaBHeHui0 ¢ N-mernmkosunuposaHHbiM hCD47, usmepennas metomom ELISA. 3nauenus
PaBHOBECHOW KOHCTAaHTHI CBSI3bIBAHUS PACCUUTHIBAIH C TPUMEHEHHEM MOJETH HAaCBILIEHHUS
CBSI3bIBAHMSI/OJHOCAHTOBOrO CBsi3bIBaHMs mporpammuoro obecneuenusi GraphPad Prism (cpennee

3Hauenue +/- CO Tpex moBTOPOB).

Awnrureno
(hu-IgG4)

PasHoBecHasg koHCTaHTa
CBA3BIBAHUA C

PaBHOBeCcHAd KOHCTAaHTa
CBA3BIBAHUA C

TJTUKO3UIUPOBAHHBIM ACTJIMKO3UIINPOBAHHBIM
hCD47 (nM) hCD47 (mM)
Cpenanee CcoO Cpennee CcO
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XuMepHBIH 273 33 38.8 46
xanauaatr 20 ? ? > i
h20-H2L5Y 43.6 72 55.7 10.5
S 34.4 6.7 31.8 5.9
KaHaugar 22 ? ? ’ i
AB06.12 67.0 6.8 93.6 28.6
Hu5F9 49.0 4.9 129.0 432

Tabnuna 22: MakcumansHoe crnienupuynoe cBs3biBanue (Bmax) xumepHsix kanaumatos 20 u 22
npotus  CD47, rymanusupoBanHoro aHtutena h20-H2LSY wu pedepeHcHBIX aHTHTEN C
rmuxo3umposaHHbIM hCD47 (Bmaxi) no cpaBHeHuto ¢ N-aernuko3unnposanHeiM (Bmaxz) hCD47,
usmepennoe MmeronoMm ELISA. 3nauennss Bmax paccuuTbiBaiy ¢ npuMEHEHHEM MOJEH HACHIIEHU ST
CBSI3BIBAHHSI/OHOCAHTOBOrO CBsI3bIBaHUS mporpammuoro obecrneuenusi GraphPad Prism (cpennee

snayenue +/- CO Tpex moBTOPOB).

Bmax; ¢ Bmax; ¢
AHTI/ITGJ'IO I‘J'II/IKOSI/IJ'II/IpOBaHH])IM Ilel"J'II/IKOSI/IJII/IpOBaHHbIM
hCD47 (3uauenue OII) hCD47 (3uauenne OIT)
(hu-IgG4)
Cpenanee CcoO Cpennee CcO
Iﬁ‘i“;&‘;‘;‘go 2.90 0,07 2.20 0,05
h20-H2L35Y 2,85 0,09 1,97 0,07
éﬁ“ﬂiﬂ?gz 2.85 0,11 2.57 0,09
AB06.12 248 0,05 0,97 0,06
Hu5F9 2,66 0,05 1,40 0,10

VII.  3ddextuBHOCTS T'yMaHU3HpOBaHHOrO anTuTeNa npotus CD47 h20-H2LSY in vivo

I'ymanusupoBanubiii Bapuant h20-H2LSY ouenuBanu B popmare hu-IgG4 (h20-H2L5Y-G4)
B MOHOTEpaNnuu U B koMOuHanuu ¢ antutenom npotus Her2 Tpactysymabom (I'epuentun®) Ha panee
ONMHCAHHON KCEHOTPAHCIUIAHTATHON MOJeH afeHoKapuuHOMBI Jierkux A549. Meimam NOG (n=8 Ha
rpymnmny) TpaHcmiaHtTupoBaiu kietkd A549 (10 MUJUTHOHOB KJIETOK, HHBELUPOBAHHBIX MOAKOMKHO).

Tepam/no AHTUTCJIOM HaYUWHAJKW 4Y€pEe3 YCThIpHAAUATH I[HeI\/'I nocCJIe TpaHCIUIAHTAlluU KJICTOK, KOraa
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00beM omyxoau cocTapisy npubmusutensHo 100 mm®. Antureno mpotus CD47 h20-H2L5Y wu

®

I'epuenTtuH® WHBELMPOBATNA B MOHOTEPANNH WM B KOMOUHaImu B 103e 10 Mr/kr/n03a mocpeacTsom

HWHTpaIllepUTOHEATIbHON HHBEKLUHU 3 pas3a B Helelro B TeueHue BIjIoTh 10 10 Hepens. Kak mokazaHo

Ha ¢urype 23, xombumanus antutena npotus CD47 h20-H2L5Y-G4 ¢ Tepuentunom®

B
3HAUYUTENBHON CTENEHU YBEIMUMBAaja BBDKUBAEMOCTh MOJIYUYABIINX JICUEHHUE MBIIIEH IO CPaBHEHUIO
C KOHTPOJILHOW TPYNIOH >KUBOTHBIX, KOTOPBIM HHBeLUpoBaau HanojaHutens (p<0,005), u mo

® g MmonoTtepanuu (p<0,05).

CPaBHEHHUIO C T'PYIION KUBOTHBIX, IMOJIy4aBIIeH JieueHne | epuentTuHom
Takum 00pa3oMm, 3TH pe3yibTaThl AEMOHCTPUPYIOT yBennueHue 3(PQeKTHBHOCTH KOMOWMHALMH
ryMaHu3upoBaHHOro aHtutena npotus CD47 h20-H2L5Y ¢ IepuentunoM® s KOHTpONs pocTa
aneHokapuuHoMel jterkux A 549 na meitmax NOG in vivo, u TOATBEPKAAIOT pe3ysbTaThl, HOJTYUYEHHbIE

panee ¢ kauaunatom 20 melitm npotus CD47.

I'ymanusupoBanuoe antuteno h20-H2LSY Takke oueHMBaiM HAa KCEHOTPAHCIUIAHTATHOM
mozenn Her2-moyioyKUTeNbHOr0 paka jKeayAka Ha MBILIIAX B MOHOTEpAlUH W B KOMOWHALUU C
aatutenoM npotus Her2 Ttpactysymabom (Tepuentun®), omobGpeHHbIM mjisi jedenuss Her2-
CBEPXIKCIPECCHPYIOLINX METACTATHUECKHX THIIOB paka skenmyaka. [l JaHHOrO HMCCIeNoBaHHS B
KauecTBe KCEHOTpaHCILUTaHTata it Her2-mojio>KUTeNbHON OMyXOJiM JKeJyJKa, OTBeYaromed Ha
neuenue eprentunom®, 6bina BoiGpana muaus kiaetok NCI-N87 uenoseka (ATCC®- CRL-5822)
(Matsui Y., Inomata M., Tojigamori M., Sonoda K., Shiraishi N., Kitano S. “Suppression of tumor
growth in human gastric cancer with HER2 overexpression by an anti-HER2 antibody in a murine
model”, Int. J. Oncol. 27(3):681-5 (2005)). In vitro 3TH KJIETKH BeCbMa CYIIECTBEHHO
skcrpeccuposaau Her2, uro Obuo OOHApY:KEHO MOCPENCTBOM CBs3biBaHus IepuentuHa®, u
cylecTBeHHO sKcrpeccupoBai CD47, uto ObLIO H3MEPEHO METOIOM OKpalliBaHus aHTHTEIOM h20-
H2LS5Y u B aHanm3e METOAOM NPOTOYHON LMTOMETpUH (IaHHbIE He MoKas3aHel). Mcciemosanus
nposoauian Ha Meimax NOG, u rymanusupoannoe antuteno h20-H2LSY uccrnenosamu B opmate
hu-IgG4-S228P-L.235E (h20-H2L5Y-G4PE). C nanHO# 1eNbl0 r'yMaHU3UpPOBaHHOE aHTHTENo h20-
H2L5Y 3arem mnonyuyanu B ¢opmare hu-IgG4, Hecymem wmyrtammu S228P u L235E, mocrne
kioHupoBanus Bapuanta h20-VH2 B BekTope sxcnpeccuu, coaeprkamem octoB Fcy4-S228P-1L.235E
yenoeeka (SEQ ID NO: 164). beuto nmokazano, uro mytauus L235E pesko caukaer adpunnocts hu-
IgG4 B otHoennu pernentopoB Fcy (FcyR) u Bcnencteue atoro otMmeHnsiet 3¢ dexkropHbie PyHKINN
Fc, takne kak A3KL unn A3K® (anTHTeno3aBucuMelii kiaerounsnii parouutos, Alegre ML, Collins
AM, Pulito VL, Brosius RA, Olson WC, et al. “Effect of a single amino acid mutation on the activating

and immunosuppressive properties of a “humanized” OKT3 monoclonal antibody”, J. Immunol.
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148(11): 3461-68 (1992); Reddy MP, Kinney CAS., Chaikin MA, Fishman-Lobell J, Tsui P, et al.
“Elimination of Fc Receptor-Dependent Effector Functions of a Modified IgG4 Monoclonal Antibody
to Human CD4”, J. Immunol. 164:1925-33 (2000)). Benencteue atoro myrtauust L235E cHusuT puck
no0OUHBIX 3P (PEKTOB, TAKUX KaK (HaromuTO3 WM JIM3UC ONCOHH3UPOBAHHBIX HOPMAJIBHBIX KJIETOK
(rakux kak kKKK, tpombouuts! u 1.71.). Mbitmam NOG (n=8 Ha rpynmy) TpaHCIIaH THPOBAJIH KJIETKH
NCI-N87 (10 MHJITHOHOB KJIETOK, HHBELHPOBAHHBIX MOAKOKHO), U TEPANUIO AHTUTEJIOM HAYMHAIIH
Yepe3 ceMb JIHeH IocIie TPAHCIUIAHTAIIMY KJIETOK, KOTja 00bEM OITyXOJIH COCTABIISLT IPHOIH3UTENBEHO
100 mm®. Antuteno npotue CD47 h20-H2L5Y-G4PE uHBEUMpOBaid B MOHOTEPAIIMH WJIH B

xoMOuHamuu B n03e 10 Mr/kr/mosa, Tormaa xak I'epuentun®

HHBECOUPOBAJIX B MOHOTECpAIIUU UJIU B
KOMOMHAIMU B 103€ 2,5 Mr/kr/mo3a. AHTUTENa BBOIWIA MOCPEICTBOM HHTPANEPUTOHEATBHON
UHBEKIMHA 3 pa3a B HEAETI0 B Te4YeHHWe BIUIOTH 10 S5 Henmenb. Kak mokazaHo Ha ¢urype 24,
orcpounBanue pocta NCI-N87 HaOmonaaocs B IPyIe MBIIIEH, TOJyYaBIlIel JeUeHHe aHTHTEIOM
npotus CD47 h20-H2L5Y-G4PE B monoTepanuu, u 6oiee 3amerHoe orcpounBanue pocra NCI-N87
HAGMOATIOCH Y Mblilell, MOMyJYaBIuX jedenne komOunanuei Ieprentura® ¢ aHTUTENOM NPOTUB
CD47 h20-H2LS5Y-G4PE (durypa 24). Ananoruysnble pe3yabTaThl ObUIM MNOJYYeHBI, KOrZa
uccienosanue nposommiu Ha Meiiax NOD/SCID (nanHble He mokas3anser). JJaHHOE CHIDKEHHE POCTA
onyxonu NCI-N87 B rpynme mblnieii, moaydyaBuux jgedenue kombunarueit Ieprientuna® u anturena
nporus CD47 h20-H2L5Y-G4PE, gBisioCh CTATHCTUYECKH OOJIBIIMM IO CPABHEHUIO C TPYIIION

®

MbILIel, mojy4asiueii jgeuenne [epuentunom® B monortepanuu (p<0,05, t-kputepuit CThioneHTa),

TAKUM OOpa3oM, AEMOHCTPHpYs KoomepaTuBHBIA 3¢dextT Mexay antutenom npotus CD47 h20-

®

H2L5Y u I'epuentiromM®™ B OTHOLIEHHH KOHTPOJIS mposudepanu omyxoseBbix kietok NCI-N87 in

VIVO U, BEPOSTHO, Apyrux Her2-mojaokuTebHBIX OMyXOJIeH KeayaKa.

JlonmoTHUTETbHBIE ACTIEKTHI:

1. AnTHTENO, BHIOPAHHOE U3 IPYIIbI AHTUTEN, COCTOSILIEH U3:

(a) T'pynmer 1 aHTUTEN, KOTOpbIE COAEPIKAT TSDKENYIO LEMb, CONEPKALIYI0 KAXKAYIO H3
nocnenoBatensHocteli CDR, mpencrasinennbsix B SEQ ID NO: 1-3 (HomeHkjaTypa
cornacHo Kab6oty) mmu SEQ ID NO: 4-6 (momenknarypa IMGT), u nerkywo uers,
coaepkalyo kaxayw u3 nocnenosatensHocteir CDR, npencraenennsix 8 SEQ ID NO:
7-9 (momenkiatypa coriacHo Kaboty) umin SEQ ID NO: 10-12 (nomenkiarypa IMGT);

HJIn
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(b)

(<)

(d)

(e)

()

(8)

I'pynnmbel 2 aHTHTEN, KOTOpBIE COAEPIKAT TSDKENYIO LEMb, COASPIKALIYIO KUKIYIO U3
nocnenoBatensHocTeli CDR, mpencraenenusix B SEQ ID NO: 13-15 (HomeHkiatypa
cornacHo Ka6oty) wmu SEQ ID NO: 16-18 (Homenknatypa IMGT), u jerkyio uems,
coAepkalyo kKaxayw u3 nocnenosarenbHocrer CDR, npencraenennsix 8 SEQ ID NO:
19-21 (nomenknatypa corsacao Kaboty) wmu SEQ ID NO: 22-24 (somenknatypa IMGT);
nJIn

I'pynmer 3 aHTHTEN, KOTOpBIE COAEPKAT TSDKENYIO LENb, COASPIKALIYIO KKIYIO U3
nocnenoBatesisHocTelt CDR, mpencraenennsix B SEQ ID NO: 25-27 (HomeHkJaTypa
cornacHo Kaboty) wmu SEQ ID NO: 28-30 (momenknatypa IMGT), u nerkyro uens,
coaeprkalyro kaxayw u3 nocnenosarenbHocreir CDR, npencraenenssix 8 SEQ ID NO:
31-33 (nomenkiatypa cornacao Kabory) mwmu SEQ ID NO: 34-36 (nomenknarypa IMGT);
WA

I'pynnmer 4 aHTHTEN, KOTOpBIE COAEPKAT TSDKENYIO LEelb, COACPKALIYIO KKIYIO U3
nocnenoBatenbHocTeii CDR, mpencraBnennsix B SEQ ID NO: 37-39 (HomeHkmaTypa
corsmacio Kabory) mwimu SEQ ID NO: 40-42 (nomenkiarypa IMGT), u nerkywo wnems,
comeprkalnyro kaxaywo u3 nocnenoBarenbHocreli CDR, npeacrasnennsix B SEQ ID NO:
43-45 (nomenknatypa coriacao Kadoty) umu SEQ ID NO: 46-48 (Homenknatypa IMGT);
nJjin

I'pynmel 5 aHTHTEN, KOTOPbIE COAEPKAT TSDKENYIO LEMb, COAEPIKALIYIO KKIYIO W3
nocnenosatesnsHoctelt CDR, mpencraenenusix B SEQ ID NO: 49-51 (nmomeHkjatypa
cornacHo Ka6oty) wnu SEQ ID NO: 52-54 (momenknatypa IMGT), u jerkyio uerms,
codepIkalnyio kaxayw u3 nocnenosatenbocredr CDR, npencraenennsix 8 SEQ ID NO:
55-57 (momenkatypa cornacHo Kabory) umu SEQ ID NO: 58-60 (Homenknarypa IMGT);,
nJIn

I'pynmel 6 aHTHUTEN, KOTOpbIE COAEPKAT TSDKENYIO LEMb, COAEPIKALIYIO KAKIYIO W3
nocnenosatenisHocTeli CDR, mpencraenenusix B SEQ ID NO: 61-63 (HomeHKIaTypa
cornacHo Ka6oty) wmu SEQ ID NO: 64-66 (Homenknatypa IMGT), u jerkyio uems,
coaepkaiyo kaxayw u3 nocnenosatenbHocreir CDR, npencraenennsix 8 SEQ ID NO:
67-69 (Homenkiatypa coriacuo Kabory) umu SEQ ID NO: 70-72 (nomenknarypa IMGT);
nJjin

I'pynnel 7 aHTHUTEN, KOTOpbIE COAEPKAT TSDKENYIO LEMb, COAEPKALIYIO KKIYIO W3
nocnenoBatensHocTeli CDR, mpencraenenusix B SEQ ID NO: 73-75 (HomeHkjaTypa
cornacHo Kaboty) wu SEQ ID NO: 76-78 (nHomenknatypa IMGT), u jerkyio uems,
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(h)

4)

(k)

M

coaepkalnyo kakayw u3 nocnenosatensHocreir CDR, npencraenennsix 8 SEQ ID NO:
79-81 (nomenkmatypa coriacHo Kabory) umu SEQ ID NO: 82-84 (nHomenknarypa IMGT);
nJiIn
I'pynmer 8 aHTHTEN, KOTOpBIE COAEPKAT TSDKENYIO LENb, COAEPKALIYIO KKIYIO U3
nocnenoBatensHocTelt CDR, mpencraenenusix B SEQ ID NO: 85-87 (HomeHkiatypa
cornacHo Ka6oty) wmm SEQ ID NO: 88-90 (momenknatypa IMGT), u jerkyio uens,
coaeprkalnyio kaxkayw u3 nocnenosarenbHocrer CDR, npencraenennsix 8 SEQ ID NO:
91-93 (momenkmatypa coriacao Kadory) umu SEQ ID NO: 94-96 (Homenknarypa IMGT);,
nJIn
I'pynmer 9 aHTHTEN, KOTOpBIE COAEPKAT TSDKENYIO LEeNb, COASPIKALIYIO KKIYIO U3
nocnenoBatesisHocTelt CDR, mpencraenenusix B SEQ ID NO: 97-99 (momenkiatypa
corsacao Kaboty) umn SEQ ID NO: 100-102 (nomenknarypa IMGT), u jerkyio uerms,
comeprkalyro kaxaywo u3 nocnenosarenbHocreli CDR, npeacrasnennsix B SEQ ID NO:
103-105 (Homenkmnatypa corsmacao Kaboty) mmun SEQ ID NO: 106-108 (HomeHkaTypa
IMGT); unu
I'pynmer 10 aHTHTEN, KOTOpPBIE COIEPKAT TSDKENYIO I€Mb, COAEPNKALIYI0 KAKAYI0 U3
nocnenosatessHocteli CDR, npencraeiennsix B SEQ ID NO: 109-111 (HomeHkaTypa
coryacHo Ka6oty) wim SEQ ID NO: 112-114 (nomenknatypa IMGT), u nerkyio uers,
codepIkalyo Kaxaywo u3 nocnenosarenbocredr CDR, npencraenennsix 8 SEQ ID NO:
115-117 (somenkmatypa corsnacHo Kabory) umun SEQ ID NO: 118-120 (HomeHkIaTypa
IMGT);,
I'pynmet 11 anTHTEN, KOTOpBIE COIEPKAT TSDKENYIO I€Mb, COAEPNKALIYI0 KAKAYIO W3
nocnenosatensHocTeli CDR, mpencraenenusix B SEQ ID NO: 49-51 (nmomeHkiatypa
cornacHo Ka6oty) wnu SEQ ID NO: 52-54 (momenknatypa IMGT), u jerkyio uerms,
codepkalyo kaxayw u3 nocnenosatenbHocred CDR, npencraenennsix 8 SEQ ID NO:
55, 152, 57 (uwomenknatypa coriacHo K»sbory) mmm SEQ ID NO: 58, 153, 60
(romenknarypa IMGT);
U [IPUYEM IPYIINa aHTUTEN, KOTOPBIE SIBJISIIOTCS IPEANOUTHTEIbHBIMU, BEIOpAHA W3 TPYIIIIBI
AHTHUTECII, COCTOSIH_Ieﬁ U3 TpyHnIbl 5 AHTUTECII, KOTOPBIC COACPKAT TKCIYIO MLEIIb,
coaepkalyo kaxayw u3 nocnenosatensHocreir CDR, npencraenennsix 8 SEQ ID NO:
49-51 (nomenknatypa coriacuo Kaboty) unu SEQ ID NO: 52-54 (nomenknatypa IMGT),
U JIETKYIO 1eMb, COMEePKAIYIO KaKayIo u3 nocienosarensuocteli CDR, nmpencraBieHHbIX
B SEQ ID NO: 55-57 (momenkmatypa corsacHo K3boty) wimu SEQ ID NO: 58-60
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(momenkiarypa IMGT), rpynmel 6 aHTHTEN, KOTOpbIE COAEPIKAT TSDKENYIO LEllb,
coaeprkalnyo kaxkayw u3 nocnenosatensHocreir CDR, npencraenennsix 8 SEQ ID NO:
61-63 (Homenkiatypa coriacao Kaboty) uinu SEQ ID NO: 64-66 (Homenknatypa IMGT),
U JIETKYIO 11eMb, COMepKaIlyo Kakayto u3 nocienosarensnocteid CDR, mpeacraBmeHHbIX
B SEQ ID NO: 67-69 (momenknatypa corsacHo K3bory) mmm SEQ ID NO: 70-72
(momenkiarypa IMGT); u rpynmer 11 aHTHTENn, KOTOpBIE COAEpPXKAT TSKEIYIO LEIb,
coaeprkalyo kaxkayw u3 nocnenosarenbrocrer CDR, npencraenennsix 8 SEQ ID NO:
49-51 (momenknatypa coriaacao Kabory) unu SEQ ID NO: 52-54 (nomenknatypa IMGT),
U JIETKYIO 1eMb, COAepKallylo Kakayo u3 nmocienosarensHocter CDR, mpeacraBmeHHbIx
B SEQ ID NO: 55, 152, 57 (nomenknatypa corsnacao Kaborty) uma SEQ ID NO: 58, 153,

60 (nomenxnatypa IMGT), siBsieTcst mpeanodTHTEIbHOMH.

2. AHTHTENIO COIJIACHO acCIeKTy |, XapakTepu3yrolieecs: TeM, YTO YKa3aHHOE AaHTUTEJIO BEIOPAHO U3

I'PYIIIBI AHTUTEN, COCTOSIIIEN U3:

(a)

(b)

(©

(d)

(e)

(®)

I'pynner 1 anTuTen, xoropeie coxepxkar VH, conmepkainyro mnocnenoBaTelbHOCTb
aMHHOKHCIOT, npencraBiednyro SEQ ID NO: 121, w/mmu VL, conepxkainyro
MOCJIEIOBATEILHOCTE aMUHOKHUCITOT, penctasienHyo SEQ ID NO: 122; uim

I'pynmer 2 anTHTEN, KOTOphIE comep:kaTr VH, comepskamyro mNOCIenOBaTEbHOCTh
aMHHOKHCIOT, mpencraBiedHyro SEQ ID NO: 123, w/mmu VL, conepxkainyro
MOCJIEN0BATEILHOCTE aMUHOKHCIIOT, TipeacTaBiiennyo SEQ ID NO: 124; wiu

I'pynmer 3 anTHTeNn, kotopeie comep:katr VH, comepskammyro mOCIenoBaTEbHOCTh
aMHHOKHCIOT, mpenctaBiedHyro SEQ ID NO: 125, w/mmu VL, conepskainyro
MOCJIEN0BATEBLHOCT aMUHOKHCIIOT, TipeacTaBiiennyo SEQ ID NO: 126; wiu

I'pynmer 4 anTHTen, kotopeie comepkatr VH, comepskammyro mOCIenoBaTEIBHOCTh
aMHHOKHCIOT, mpenctasiedHyro SEQ ID NO: 127, w/mmu VL, conepskaiyro
MOCJIEN0BATEBLHOCTE aMUHOKHUCIIOT, TipeacTaBiiennyo SEQ ID NO: 128; viwm

I'pynmer 5 anTmTen, koropeie comepkatr VH, comepskamyro moCIenoBaTEIbHOCTh
aMHHOKHCIIOT, mpencrasiedHyro SEQ ID NO: 129, w/mmu VL, conepskaiyro
MOCJIENOBATEBLHOCTE aMUHOKKU CITOT, TipeacTaBiiennyo SEQ ID NO: 130; v

I'pynmer 6 anTmTen, kortopele comepkatr VH, comepskammyro moOCIenoBaTEbHOCTh
aMHHOKHCIOT, npenctasiedHyro SEQ ID NO: 131, w/mmu VL, conepskamyro

MOCJIENOBATELHOCTE aMUHOKHU CITOT, TipeacTaBiiennyo SEQ ID NO: 132; v
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(e

(h)

)

(k)

)

I'pynomer 7 anTtmTen, kortopeie comepkatr VH, comepikamyro mocienoBaTebHOCTh
aMHHOKHCIIOT, npenctasiedHyro SEQ ID NO: 133, w/mmu VL, coxepskamyro
MOCJIEN0BATEBFHOCTE aMUHOKK CIIOT, TipeacTaBiienHyo SEQ ID NO: 134; v

I'pynner 8 aHTUTENn, KOTOpele coaepxkaT VH, conmepxailyro mnoCiIenoBaTelIbHOCThb
aMHHOKHCIOT, npencrasiedHyro SEQ ID NO: 135, w/mmu VL, conepskamyro
MOCJIEA0BATEFHOCTE aMUHOKH CIIOT, TipeacTaBiienHyo SEQ ID NO: 136; wim

I'pynnet 9 anTuTen, kotopele coaepxkaT VH, conmepxailyro mnoCIenoBaTeIbHOCTh
amuHokucaot, mnpencrtasiennyro SEQ ID NO: 137, w/uma VL, comepskainyio
MOCJIEA0BATEFHOCTE aMUHOKHCIIOT, TipeacTaBiienHyo SEQ ID NO: 138; nm

I'pynner 10 antuten, xotopele cozepkaT VH, comepxkamiyio mnociaenoBaTelbHOCTh
amuHoOkucaot, mnpenctaBiennyro SEQ ID NO: 139, w/mwmm VL, comepskainyio
MOCJIEIOBATENILHOCTE aMUHOKHUCITOT, nipenctasieHHyo SEQ ID NO: 140; unm

I'pynner 11 anTuTen, koropele coaepkaT VH, comepkalnyio mHOCIENOBATEIbHOCTh
aMHHOKHCIOT, mpencrapiednyro SEQ ID NO: 129, w/mmu VL, coxepxkainyro
NOCIIE0BATEILHOCTE AMHHOKHU CIIOT, ipeactasieHnyo SEQ ID NO: 154;

U [IPHYEM I'PYIIa aHTUTEN, KOTOPBIE SIBJISIFOTCS TPEANOUTHTEIbHBIMH, BEIOpAHA M3 TPYIIIIBI
AHTUTEJI, COCTOSINEW W3 TPynmel 5 aHTHTeN, KOoTopele comepskat VH, comepskamyro
MOCJIEIOBATEILHOCTE AMHHOKHCIIOT, mpencrasjednyio SEQ ID NO: 129, w/mmu VL,
coAepIKaIyO MOCIEAOBATEIFHOCTE aMUHOKUCIOT, npeacrarieHnyro SEQ ID NO: 130,
rpynmel 6 aHTUTEN, KOTOpble comepkaT VH, comepxamyroo mocienoBaTebHOCTb
aMHHOKHCIOT, npencraBiedHyro SEQ ID NO: 131, w/mmu VL, conepsxkainyro
MOCJIEIOBATEILHOCTE aMUHOKUCIOT, npeactasiernyto SEQ ID NO: 132, u rpymmer 11
AaHTHUTEN, KOTOphle coaepkaT VH, comepkamyro mOCIeNOBATENLHOCTE AMHHOKHCIIOT,
npencrasiennyio SEQ ID NO: 129, w/unmu VL, comepskainyro MOCIEOOBATEILHOCTD

aMHUHOKHUCIIOT, penctaBnennyo SEQ ID NO: 154,

AHTUTENO COrJIacHO JIFOOOMY W3 acmeKkToB 1-2, mpencrtaBisiioiiee CoOOH MOJHOPa3sMEPHOE

XUMEPHOC aHTUTECJIO, AHTUTEJIO MBIIIHN WK TYMaHU3UPOBAHHOC aHTUTECIIO.

AHTHTENIO COTJIACHO aCHeKTy 3, XapaKTepU3YIOLIeeCs TeM, UYTO yKa3aHHOE I'YMaHH3HPOBAHHOE

AHTUTEJIO COOCPIKUT VH, COoOCPIKallyrO MOCJI€A0OBATCIIBHOCTE aMUHOKUCIOT, IPEACTABJIICHHYIO

SEQ ID NO: 141, u VL, Beibpannyro u3 rpynnsl VL, cocrosiieil U3 mocjaenoBaTebHOCTEH

amuHoKuca0T, npencrasieHHbx B SEQ ID NO: 146-150 u/umu SEQ ID NO: 155-159; umu
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XapakTepHu3yrlleecss TeM, 4YTO YKa3aHHOE T'YMaHU3HPOBAaHHOE AaHTHTENO conxepkur VH,
CoAepIKaIyIO MOCIEN0BATEILHOCTE aMUHOKHUCIOT, TipeactaBiennyo SEQ ID NO: 142, u VL,
BbIOpaHHYIO U3 rpymmbl VL, cocrosimeld W3 MOCIEOOBATENBHOCTEH aMHHOKHCIIOT,
npencraeieHHbix B SEQ ID NO: 146-150 u/unu SEQ ID NO: 155-159; unu xapakrepusyroieecs
TeM, YTO0 YyKa3aHHOe TyMaHHU3UPOBAHHOE AaHTHTENO comepkut VH, conmepkarnyro
NOCJIEA0BATEILHOCTE AaMUHOKHCITOT, ipenctaBieHHyo SEQ ID NO: 143, u VL, BeiOpannyto u3
rpynnel VL, cocTosimeil u3 mocieqoBaTeIbHOCTEH aMUHOKHUCIIOT, ipeacTaBieHdsix B SEQ 1D
NO: 146-150 w/umun SEQ ID NO: 155-159; unm xapakTepusyromeecs TeM, YTO yKa3aHHOE
IYMaHU3UPOBAHHOE AHTUTENO  coxepkuT VH,  copepxamyro  moCienoBaTelbHOCTh
amuHOKHCHOT, npeacrasieHHyro SEQ ID NO: 144, u VL, BeiOpanHyr u3 rpymmsl VL,
cocTosiIell U3 mocaeoBaTeIbHOCTEN aMUHOKUCIOT, npenctaBieHHbx B SEQ ID NO: 146-150
u/mmm SEQ ID NO: 155-159; unu xapakTepH3yIOIIEECs TEM, UTO YKa3aHHOE T'YMaHU3UPOBAHHOE
aHTUTENO conepkuT VH, comepskalnyio nmociaeaoBaTeIbHOCTh aMUHOKUCIIOT, IIPEICTABIEHHYIO
SEQ ID NO: 145, u VL, BeiOpannyto u3 rpynmnsl VL, cocrosimeli U3 mocienoBateabHOCTEH
amuHOKKCIOT, npeacrasieHHbix B SEQ ID NO: 146-150 u/umua SEQ ID NO: 155-159; wim
XapaKTepHU3ymIleecs TEM, YTO YKa3aHHOE T'YMAaHU3MPOBAHHOE AaHTHUTENO conmepkur VH,
COAEPIKAIIYIO MOCIEN0BATEILHOCTE AMUHOKHUCIIOT, TipeacTasiennyo SEQ ID NO: 168, u VL,
BbIOpaHHYI0O U3 rpynmel VL, cocrosimell u3 MOCIENOBATENbHOCTEH aMHHOKHCIIOT,
npeacrasiienHbix B SEQ ID NO: 172-175; unu XapaKTEpH3YIOIIEECS TEM, YTO YKa3aHHOE
IYMaHM3UPOBAHHOE AHTUTENO  comepkur VH,  comepxkamyro  mOC/IeIOBaTEbHOCTh
amuHOKHCHOT, npexacrasiennyio SEQ ID NO: 169, u VL, BeiOpannyio u3 rpymmsl VL,
COCTOSIIEHN U3 MOCIIEN0BATEIBHOCTEH aMUHOKHUCIIOT, TipenctaBieHHsix B SEQ ID NO: 172-175;
WM XapaKTEPHU3YIOIIeeCs TeM, YTO YKa3aHHOEe I'YMaHH3WPOBAHHOE aHTHUTENO conmepkut VH,
COAepIKaINYIO MOCIEN0BATELHOCTE AMUHOKHUCIIOT, TipeacTaBiennyo SEQ ID NO: 170, u VL,
BbIOpaHHYyI0O U3 rpymmel VL, cocrosimell U3 MOCIEOOBATENbHOCTEH aMHHOKHCIIOT,
npeacraBiienHbix B SEQ ID NO: 172-175; unu XapakTepH3yIOleecs TeM, YTO YKa3aHHOE
I'YMaHH3UPOBAHHOE AHTUTENO comepkut VH, comepxamyro  mOCIenoBaTEbHOCTh
amuHOKHCHOT, npeacrasiennyio SEQ ID NO: 171, u VL, BeiOpannyro u3 rpymmsl VL,

COCTOSIIIIEH 13 MOCIEeN0BAaTENIbHOCTEH aMIMHOKHCIIOT, peacTtasieHHsix B SEQ ID NO: 172-175.

AHTUTENO COrjacHo oboMy w3 acnektoB 1-4, umeromee 3nauenue Koff, cocraBmsromnum

npubmusutensso 1,0 x 104 ¢! (1/¢) um Gonee.
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10.

11.

12.

13.

14.

AHTHUTENO COTrJIACHO JIIOOOMY U3 acrekToB 1-5, comeprkaiiee kKoHcTauTHYIO obnacts IgGl, IgG2,
IgG3, IgG4 unu IgA yenoseka, npeanoututensHo, [gG4 yenoBeka, HeoOsA3aTEIBHO C MyTalHeH

S228P (SEQ ID NO: 162) u/unu Heobsizatensro ¢ mytanusmu S228P-1L.235E (SEQ ID NO: 164).

AHTHUTENO COTJIaCHO JIIOOOMY M3 acekToB 1-5, mpencrasistoiiee coOoi pparMeHT aHTHTENA, U
XapaKTEePU3YIOMIEECS TEM, UYTO YKa3aHHbIM (PparMEHT aHTUTENA HEOOA3aTEIbHO MPEACTABIISIET

coboii F(ab’),- umu Fab-¢gparment.

AHTHUTENO COTJIACHO JIEOOOMY M3 acmekToB 1-7, mpencrasisioiiee coboi Oucnernupuueckoe

AHTHUTECIIO.

AHTHTENIO COrJIACHO JIIOOOMY W3 acCHeKTOB 1-8, XapaKTepu3yrolleecs TeM, YTO YKa3aHHOE
antuteno crenupuuno cesseiBaercsi ¢ CD47 uenosexka u He aktuBupyer CD47 mocne

CBs3bIBAHHUA.

AxTHTENnO cornacHo MOOOMY M3 acmekToB 1-9, XapakTepu3ylomieecs TeM, YTO YKa3aHHOe
AHTUTENO CBS3BIBAETCS C mpepblBUCTBIM smuTonoM Ha CD47, mpeamouturensno, CD47

YECJIOBEKaA.

AHTUTENO corjacHO acrekTy 10, XapakTepusyrolneecs Te€M, YTO YKA3aHHBIH MPEepPBIBHCTHIN
SMUTON COAEPKHUT ocTaTku amMmuHOKHCIOT K59, R63, Y66, T67, H108, T109, T117 u T120 (SEQ
ID 151); unu yka3aHHBIN MPEPBIBUCTBIA SMUTOIN COAEPIKUT OCTaTKu amMuHOKUCIOT K59, K61,

S107, H108, T117, T120 u R121 hCD47 (SEQ ID NO: 151).

AHTUTENO COrJacHO JIOOOMY M3 acmekToB 1-11, XapaKTepusyromieecss TEM, UTO YKa3aHHOE
AHTUTENO CBsI3bIBaeTCsi ¢ MoHOMepoM CD47 n mumepom CD47, mpeanouTHTENbHO, C MOHOMEPOM

u qumepom CD47 uenoBeka, COOTBETCTBEHHO.

AHTHUTENO COrJIACHO JIOOOMY M3 acmekToB 1-12, XapaKTepU3yIOIIEecs TEM, UTO YKa3aHHOE
AHTHTENO CBS3BIBAETCS C TJIMKO3WJIMPOBAHHONW M [ErNIHKO3WIMpPOBaHHON (opmamu CD47,
MPEANOYTHTENBLHO, C FITHKO3UIMPOBAHHON U IeruKo3uupoanHoi popmamu CD47 yenoseka,

COOTBCTCTBCHHO.

IMonuHyKIIEOTH, KOOUPYIOIIHNA aHTHTENO, MPEICTABIEHHOE B JIIOOOM M3 acnekToB 1-13.
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I5.

16.

17.

18.

19.

20.

21.

22.

23.

KneTtka, koTOpast mpoAyLupyeT aHTUTENO, MPENCTABIECHHOE B JIIOOOM 13 acnekToB 1-13.

dapmarieBTHUECKAs KOMIIO3UIUS, COAepIKalasi aHTUTENIO, MPENCTaBJIeHHOe B JIOOOM U3
acnekToB 1-13, Takke HeoOsA3aTENLHO comepikaiias (apMaleBTHUYECKH MPHEMIIEMOE

BCIIOMOraTejibHOC BCIICCTBO.

AHTHUTENO COrJIacHO JIF0OOMY U3 acrekToB 1-13 unmu apmaiieBTrueckass KOMIO3HUIUS COTJIACHO

acrnekty 16 s mpuMeHeHus B JieueHHH 3a00y1eBaHus y CyObeKTa.

AHTHTETIO UJIN KOMIIO3UI YA JJI1 IPUMEHEHUS COTrJIaCHO aCIICKTY 17 nns IIPUMCHEHUS B JICHCHHUU

paka.

AHTUTENO WM KOMIIO3UIUS Ui NMPUMEHEHHUs COrjiacHO acrekty 17 wmmu acnekry 18 ms

MNPUMEHEHHN B KAYECTBEC MOHOTEPAIINH.

AHTUTENO WM KOMIIO3UIUS Ui MPUMEHEHHUs COrjiacHO acmekty 17 wmmu acnekty 18 ms
NpPUMEHEHHS] B KOMOWHUPOBAHHOW TEPAIUH, MPEANOYTUTEILHO, B KOMOUHALIMK C HHTHOHTOPOM

Her2 unu anturenom npotus Her2 min6o ¢ uarubutropom EGFR wnu anturenom npotus EGFR.

AHTHTENO WJIK KOMITO3HITUS ) IPUMEHEHHS COrJIacHO acrektaM 17-20, XapakTepHu3yoimuecs
TEM, YTO YKA3aHHBIH CYyOBEKT MPENCTaB/IIeT COOOM YenoBeKa W/HUJIH KUBOTHOE, OTJIHYHOE OT

YCJIOBEKaA.

Cnoco06 oOnapyskenusi mpucyrcteusi CD47 B OuonorndyeckoM oOpasiie WM TKAHU, MPUYEM
yKa3aHHBIA crocod BkItoUaeT (1) OCYLIECTBIEHHE KOHTAKTA YKA3aHHOTO 00pasua MM TKaHH C
AHTHTEJIOM, MPEACTABJIEHHBIM B JEOOOM 13 acmnektoB 1-13, u (il) ompeneneHue MPUCYTCTBHUS

AHTUTEIA, CBA3aBIICIOCA C YKa3aHHBIMU TKaHBIO HJIH 06pa3u0M.

Croco6 monyuyeHusi aHTHTENa COMJIACHO JOOOMYy U3 acmekToB 1-13, BIIOYArOMIUi
KYJIbTHBUPOBAaHUE KJIETKH COTJIACHO achekTy 15 Takum oOpa3om, uToOBI 3KCIPECCHPOBAIACh
HYKJICHHOBAsI KHCJIOTa COTJIACHO acmekTy 14, u HeoOs3aTenbHO BOCCTAHOBIIGHHE aHTHUTENA U3

KYJNbTYPbI KJIETOK.
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24. Cniocob neueHus WA MPEIOTBPAIEHUs] paka y CyObeKTa, BKJIIOYAIOIIHI BBEIEHUE CyOBEKTY,
CTpaaroIeMy OT paKa UJIH MOABEPKEHHOMY PHCKY pa3BUTHS paka, 3(h(HEeKTHBHOro KOJIMYECTBA

aHTUTEJIA COrJIacHO acmekram 1-13.

JlonomHUTEeNbHBIE BapHaHTHl pPeAM3alUU ONPENeIeHbl B CIEAYIOIINX NPOHYMEPOBAHHBIX
IMYHKTaX:

1. AHTHTENO, KOTOpPOE CBS3BIBAETCS C TIJIMKO3MJIMPOBAHHBIM M HETJHKO3UIHpOBaHHBIM (D47,
npudeM ces3biBaHue anTHTena ¢ CD47 He 3aBucut ot rimkosmwiuposanust CD47.

2. AnTureno no m. 1, xapakTepusyrolieecs: TeM, YTO YKa3aHHOE aHTUTENO SIBJSIETCS MOAXOISIIIM
JUTSl IPUMEHEHUS B KaueCTBE TePareBTUYECKOro aHTUTENA.

3. AnTureno nmo n. 1 umm n. 2, XapakTepU3yOLIeecs: TeM, UTO YKa3aHHOE aHTUTEJIO CBS3BIBAETCS C
[JIHKO3WIHPOBAHHON M IerTUKO3MnpoBaHHoi popmamu CD47 yenosexa.

4. AnTHTENO 1O 1. 3, XapaKTepU3yIOIleecs: TeM, YTO yKa3aHHas rMKo3uuposanHas popma CD47
YyeJIoBeKa COAEPKUT OJMH UITH HECKOJIbKO N-TJIMKO3UJIMPOBAHHBIX OCTATKOB B IMOJIOXKEHUsIX N23,
N34, N50, N73, N111 u/unu N206 B nocnenosarenproct amuHokuciotr CD47 venoseka (SEQ
ID NO:151).

5. AHTHTENO 10 JIIOOOMY U3 MPEAIIECTBYIOIINX MYHKTOB, XapaKTePU3YIOLIEeecs: TEM, YTO YKa3aHHAS
nerauko3utuposanHas popma CD47 yenoBeka comepskut rimko3unuposanubiii CD47 venoseka,
KOTOpbIi  Ob1  0OOpaboran mentuna-N-rimkosumason  ([IHIasoit) mms  ynmanenust  N-
TJIMKO3MIHPOBAHM .

6. AHTHTENO MO JKOOOMY M3 MPEALIECTBYIOLIMX IYHKTOB, XapakTepu3yromeecss Tem, 4uto (1)
cootHomenne ECS0 cBsa3biBaHUS aHTUTENA C HEIJIMKO3WJIMPOBAHHOW IO CPAaBHEHHIO C
riko3uupoBanHoi hopmamu CD47 menbiue 4, 3, 2, 1, 0,5, 0,25, npeanouTuTeabHO, HAXOUTCS
B quamasoHe ot 4 1o 1, 0osee npeanoyTuTensHo, oT 3 10 1, Hanbosiee MPEANOYTUTENBHO, OT 2 110
1; w/mnm (11) coornomenne EC9S csi3pIBaHUS aHTHTENA C HETTTMKO3UIMPOBAHHOM MO CPABHEHHIO
¢ ruko3uupoBanHoi popmamu CD47 mensbine 25, 20, 10, 1, 0,5 umu 0,25, npeamnoyTuTENsHO,
HaxomuTcs B auarnasone ot 10 mo 1, Oomee mpenmoururensHo, oT 9 mo 1, Hambonee
MPEeanOYTHTENBHO, OT 9 1o 1.

7. AHTHUTENO MO JIOOOMY U3 MPEIIIECTBYOIUX MyHKTOB, XapaKTEPU3YIOIIEeCs TEM, YTO YKa3aHHOE
AHTUTENO CBS3BIBAETCS C KAXKABIM W3 TMIIMKO3WJIMPOBAHHOTO M HerymkosmwmposaHHoro CD47 ¢
PaBHOBECHOI KOHCTaHTOMN CBSI3BIBAHUS, COCTaBJIsroel 80 mM mitm MeHee, TPeanouTUTENBHO, 70

oM unu Menee, Ooliee mpeanouyTuTeabHo, 60 MM uiu MeHee.
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10.

11.

12.

13.

14.

AHTHTENI0O TO JIOOOMY M3 MPEALIECTBYIOLIUX MYHKTOB, XapaKTEpU3YIOLIEeCs TEM, 4YTO
MaKCHMaJlbHasl CBS3bIBarOMIas ciocobHocts (Bmax2) anturena ¢ HermmkosmwmpoBaHHeIM CD47
coctaBjsieT o MeHblueil Mepe 60% OT MakCUMaJIbHOMW CBsi3bIBaroLIel crnocobHoctn (Bmaxl)
AHTUTENA C MIUKO3MmMpoBaHHEIM CD47.
AHTHTENO 1O JIIOOOMY U3 MPEAIIEeCTBYIOIUX MYHKTOB, Meroiiee 3Hayenue Koff ces3piBanus ¢
TJIMKO3UJIMPOBAHHBIM H/WIIH HerJmko3mwmupoBanHeiM CD47, coctaBisromuM npuOImM3UTeTbHO
1,0 x 10* ¢! (1/c) nnum Gonee.
AnTtuTteno mo n. 9, umerouiee 3HaueHne Koff cBs3pIBaHMS € TIMKO3MJIMPOBAHHBIM H/HIIH
HersukosummposandbiM CD47 o1 1,0 x 10* ¢! 1o 1,0 x 107 ¢!
Antuteno no n. 10, umeromee 3HaueHnue Koff cBs3bIBaHUS C TVIMKO3MJIMPOBAHHBIM H/HIIH
HermkosumposanHeiM CD47 o1 2,5 x 10* ¢! 10 8,0 x 10 ¢1.
Antuteno, kotopoe cassbiBaercs ¢ CD47, umerornee 3nauenne Koff cesspiBanus ¢ CD47 ot 1,0
x10* ¢! n01,0x 103 ¢!
AHTHTENO, KOTOPOE BEIOPAHO U3 IPYIIBI AHTUTEN, COCTOSIIEH U3 (1) TPYIIBI AHTHTEN, KOTOPBIE
comepiKaT TOKEIYKO Ielb, COAepKallyl Kakaylo wu3 mnociaengoBarensHocTein CDR,
npencraeieHHbix B SEQ ID NO: 49-51 (nomenknarypa corsacao Kabory) wmu SEQ ID NO: 52-
54 (momenxiarypa IMGT), u jerkyr Hemnb, COAEPKAIYIO KKIAYIO U3 MOCIEI0BATEIbHOCTEH
CDR, npencraenentusix B SEQ ID NO: 55-57 (Homenknatypa corsiacao Kabory) wmu SEQ ID
NO: 58-60 (momenkmatypa IMGT), (i1) rpynmnsl aHTUTEN, KOTOPBIE COAEPIKAT TIKENYIO LIelb,
codeprKaInyro Kaxayo u3 nocnenosarensbuocreir CDR, npencraenennsix 8 SEQ ID NO: 61-63
(momenkarypa corsacHo Kabory) umin SEQ ID NO: 64-66 (nHomenknatypa IMGT), u nerkyro
1enb, CoAeprKamyo Kaxkayw u3 nocienosarenbuocreit CDR, npencrasnennsix B SEQ ID NO:
67-69 (Homenkiatypa cornacHo Kabory) wnu SEQ ID NO: 70-72 (nomenknarypa IMGT); u (ii1)
[PYNIbl  AHTUTEN, KOTOPbIE COAEPIKAT TSOKENYIO IeMb, COAEPKAIIYID KAKAYID W3
nocnenoatensHocteli CDR, mpencraenenssix B SEQ ID NO: 49-51 (HOMeHKIaTypa COTJIaCHO
Ka6oty) umu SEQ ID NO: 52-54 (nomenknatypa IMGT), u ierkyro Lefb, COAEPIKAIIYIO KaKIYIO
u3 nocnenosarensHocrern CDR, mpexacrasiennsix B SEQ ID NO: 55, 152, 57 (Homenkiatypa
cornacHo Ka6oty) umu SEQ ID NO: 58, 153, 60 (Homenknatypa IMGT).
AnTtHTeno no m. 13, xapakTepusyrolleecs TEM, YTO YKa3aHHOE aHTHTENIO BHIOPAHO W3 IPYIIIbL
AHTUTEN, COCTOSINEN U3:

(a) rpynmel aHTHTEN, KOTOpble coaep:kar VH, comeprkalnyr MOCIeI0BATETBHOCTh

aMUHOKHUCIIOT, mpenctapnennyro SEQ ID NO: 129, u VL, coxepxkainyro

MOCJIEN0BATEFHOCTE AaMUHOKHUCIIOT, TipeacTaBiennyo SEQ ID NO: 130; wm
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I5.

16.

(b) rpymmer aHTHTEN, KOTOphle comepkaT VH, conepskaiiyr mHOCIEAOBATENIBHOCTD
aMHHOKHUCIIOT, mpencranennyro SEQ ID NO: 131, u VL, coxepxkamyro
MOCIEN0BATEIFHOCTE aMUHOKHUCIIOT, TipeacTaBiennyo SEQ ID NO: 132; um

(c) rpynmel aHTHTEN, KOTOpele coaep:kat VH, comepikamnyr MOCIeI0BATEIEHOCTh
aMUHOKHUCIIOT, mpencraiennyro SEQ ID NO: 129, m VL, coxepkamyo
MOCJIeIOBATEIbHOCTE aMUHOKHUCIIOT, penctasieHHyo SEQ ID NO: 154.

AHnTuTeno mo jwbdbomy u3 nmn. 13-14, mpencraBistomiee coOOH MOJHOPA3MEPHOE XHMEPHOE
AHTUTECJIO, AHTUTEIO MBIIIU UK TYMaHHU3UPOBAHHOC aHTUTEJIO.

AnTuTeno mo m. 15, xapakTepusyroleecss TEM, UYTO YKA3aHHOE T'YMaHU3UPOBAHHOE AHTUTENO
cogepkuT VH, conmeprkamiyro mocienoBaTelbHOCT aMHHOKHCIOT, mpeacTasieHHyo SEQ ID
NO: 141, u VL, BeiOpannyto u3 rpyiisl VL, cocTosiieii u3 mocienoBaTeIbHOCTEH aMUHOKHUCIIOT,
npencraeiedHsix B SEQ ID NO: 146-150 u/umu SEQ ID NO: 155-159; unu xapakTepusyrorieecs
TeM, 4YTO YyKa3aHHO€ TYMaHU3UPOBAHHOE aHTUTEeNo conepxkur VH, coapepxkarnyto
HOCJIeIOBATENIbHOCTh aMUHOKUCIIOT, nipencrasiennyo SEQ ID NO: 142, u VL, BeiOpanuyio u3
rpynnel VL, cocrosimeii u3 mocinenoBaTeabHOCTEH aMHUHOKUCIOT, npencrasieHHeix B SEQ ID
NO: 146-150 w/umu SEQ ID NO: 155-159; unu xapakTepu3yromeecss TeM, YTO yKa3aHHOE
T'YMaHH3UPOBAHHOE AHTUTENIO conep:kuT VH, comeprkainyro nocie1oBaTenbHOCTE AMHUHOKHCIIOT,
npencrasiennyio SEQ ID NO: 143, u VL, BeiOpannyro u3 rpymnbl VL, cocrosimei us
MOCJIEIOBATENLHOCTENH aMUHOKUCIIOT, npenctaBieHHbix B SEQ ID NO: 146-150 u/umu SEQ ID
NO: 155-159; unmu xapakTepu3yrolieecss TeM, YTO YKa3aHHOE€ T'YMaHH3UPOBAHHOE AHTHTENIO
comepkuT VH, conmepxkalyro mocCienoBaTebHOCT aMHUHOKHUCIIOT, mpeacTasieHnyo SEQ ID
NO: 144, u VL, BeiOpannyto u3 rpymmsl VL, coCTosIIel U3 MOCIen0BaTEIbHOCTEH AMHHOKHCIIOT,
npencrapienubix B SEQ ID NO: 146-150 u/umu SEQ ID NO: 155-159; unu xapakTepusyroieecs
TEM, 4YTO VyKa3aHHOe TYMaHU3HPOBAHHOE AaHTHTENO comepkut VH, copepkaryro
MOCJIEAOBATENEHOCTE aMUHOKHCIOT, peactasiennyo SEQ ID NO: 145, u VL, BeiOpaHHyO U3
rpymmnbel VL, cocrosiinedl U3 mOCienoBaTENbHOCTEH aMUHOKUCIOT, IpeactaBiienHbix B SEQ ID
NO: 146-150 w/umu SEQ ID NO: 155-159 unu xapakTepH3yIOLIeecs TeM, YTO yKa3aHHOE
I'YMaHH3HUPOBAHHOE AHTUTENO conepkuT VH, comeprkarnyro nocie1oBaTenbHOCTE AMUHOKHCIIOT,
npencrapiennyio SEQ ID NO: 168, u VL, BeiOpannyro u3 rpymnbl VL, cocrosimei us
MOCJIEIOBATENILHOCTEH aMUHOKHUCIOT, mpexactaBieHHblx B SEQ ID NO: 172-175; wmm
XapakTepHu3yrIeecss TeM, YTO YKa3aHHOEe TyMAaHH3WPOBAHHOE AHTHUTENO comepkutr VH,
CoAEpIKaINYIO MOCIeNOBATELHOCTE AaMHHOKUCIOT, npeactarienHyro SEQ ID NO: 169, u VL,

BeIOpaHHYI0O u3 rpynnel VL, cocrosimeli W3 MOC/IENOBATENILHOCTEH aMHUHOKHCIIOT,
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17.
18.

19.

20.
21.

22.

23.

24.

25.

npenctaBiieHHbix B SEQ ID NO: 172-175; wnm XapakTepH3yIOIeecss TEM, YTO YKazaHHOE
I'YMaHH3UPOBAHHOE AHTUTENO conep>kuT VH, comeprkarnyro nocienoBaTenbHOCTE AMUHOKHCIIOT,
npencrasiennyro SEQ ID NO: 170, u VL, BeiOpannyro u3 rpymmel VL, cocrosieir u3
MOCJIEIOBATEIbHOCTEH aMUHOKHUCIOT, mpexactaBieHHblx B SEQ ID NO: 172-175; wnmm
XapakTepu3yroleecss TeM, YTO YKa3aHHOEe TyMaHH3WPOBAHHOE AaHTUTENO comepkutr VH,
COAEPIKAINYIO MOCIeIOBATELHOCTE aMIUHOKHUCIOT, npeactarienHyro SEQ ID NO: 171, u VL,
BbIOpaHHYl0O u3 rpynnel VL, cocrosimeii W3 MOCIENOBATENILHOCTEH aMHHOKHCIIOT,
npexncrasieHHeix B SEQ ID NO: 172-175.

AnTtuTeno no mobomy u3 nm. 13-16, umeromee 3nauenue Koff or 1,0 x 104 ¢! 5o 1,0 x 107 ¢,
AnTtuTeno mo modbomy u3 mn. 13-17, conmeprkaiee KOHCTaHTHYIO oOjacth 1gG4 dvenmoBeka
HeoOs3arenpHo ¢ myTtaruen S228P (SEQ ID NO: 162) unun Heobsi3aTenbHO ¢ MyTarusiMu S228P-
L235E (SEQ ID NO: 164).

Aututeno mno sgrobomy u3 nm. 13-18, mpexncraBisiomee coOoi (GparMeHT aHTHTENA, M
XapaKTepU3yIOLIeecs TeM, YTO YKa3aHHbIN (parMEeHT aHTUTENAa HEeOOs3aTeIbHO MPEACTABIISET
coboii F(ab’),- nim Fab-¢pparmenr.

AnTtureno no odomy u3 mi. 13-19, npencrasisitoinee coboit Oncnenuduueckoe aHTHTENO.
AnTtaTeno mo ymobomy u3 mm. 13-20, xapakTepusyrolleecss TeM, YTO YKa3aHHOE aHTHTENIO
cneuuuuno ces3eiBaercss ¢ CD47 wu wapymaer Bsaumoneiicteue CD47 ¢ SIRPa,
NPENNOUTHTENBFHO, aHTUTENO creuupuyno cBszpiBaercs ¢ CD47 uenoBeka W Hapyliaer
B3aumonericteue CD47 uenoseka ¢ SIRPo, COOTBETCTBEHHO.

AnTtHTeno mo yobomy u3 mm. 13-21, xapakTepusyrolleecss TeM, YTO YKa3aHHOE aHTHTENO
CBSI3BIBAETCS C MpepbIBUCTHIM dnuTonoM Ha CD47, mpennoururensHo, CD47 yenoseka.
AHTUTENO O M. 22, XapaKTEPU3YIOLIEeCs TEM, YTO YKA3aHHBIH MPEPBIBUCTHIN SIMMUTOMN COAEPIKUT
ocratku amuHOKHCIOT K59, R63, Y66, T67, H108, T109, T117 u T120 CD47 uenoseka (SEQ
ID 151); unu yka3aHHBIN MPEPBIBUCTBIA SMUTON COAEPIKUT OCTaTKu aMuHOKUCIOT K59, K61,
S107, H108, T117, T120 u R121 CD47 yenoseka (SEQ ID NO: 151).

AHTUTENO 1O Jr0OOoMy u3 mm. 13-23, xapakTepH3yIOIIEECs TEM, YTO YKAa3aHHOE AHTHUTENO
cBs3biBaeTcs ¢ MoHoMepoM CD47 u numepom CD47, mpeAnoUuTH TENTEHO, MOHOMEPOM H JUMEPOM
CD47 yenoBeka, COOTBETCTBEHHO.

AHTUTENO O JHOOOMY u3 mm. 13-24, XapakTepH3YIOIIEECs TEM, YTO YKAa3aHHOE AHTHUTENO
CBSI3BIBAETCS C  [VIMKO3WJIMPOBAHHOH W  Aerymko3winpoBaHHOW  Qopmamu  CD47,
MPEANOYTHTENBHO, C FITUKO3UIMPOBAHHON U IermuKko3unpoanHoi popmamu CD47 yenoseka,

COOTBCTCTBCHHO.
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26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

IMonuHyKI€OTH, KOOUPYIOIIHNA aHTUTENO, MPEICTABIECHHOE B JIIOOOM u3 . 1-24.

Knetka, koTOpast mpoAyLHpPyeT aHTUTEJIO, PEACTABIEHHOE B JIOOOM 13 mil. 1-24.
dapmarieBTHUECKAsT KOMITO3UIIHS, COEprKallasi aHTUTENO, TPEACTABJIEHHOE B JJFOOOM U3 mi. 1-
24, taxke HeoDs3aTeNpHO coaepskamas (papMaleBTHUYECKH MPUEMIIEMOE BCIIOMOTaTeIbHOe
BELIECTBO.

AnTtHTeno mo mobomy u3 mm. 1-24 umm dapmaneBTHYeckas KOMMO3WLHMS MO M. 28 s
NpPUMEHEHHs B JIEYeHUH 3a00J1eBaHus y CyObeKTa.

AHTHUTENO WM KOMITO3ULHS JIsl IPUMEHEHHs 110 1. 29 [Jis IPUMEHEeHHs B JICUEHUHU paKa.
AHTUTENO WIM KOMIO3MLIMS s mpuMeHeHus no m. 30 Ui NMpUMEHEHUs B KauecTBe
MOHOTEpaIuu.

AHTHTENIO WJIH KOMITIO3ULMSL [Tl TpuMeHeHus 1o . 30 i npiMeHeHnst B KOMOMHUPOBAHHOM
Tepanuu, NPeanoOYTUTENBHO, B koMOnHauuu ¢ uaruouropom Her2 nnu antutenom nporus Her2
6o ¢ uaruouropom EGFR unu antutenom npotus EGFR.

AHTUTENO WM KOMIO3UIHUS Ul MPUMEHeHUs 1o . 29-32, XapakTepusyoluecs TeM, YTO
yKa3aHHBIH CyOBEKT IpeAcTaBiseT coOO0i YeIOBeKa HITH JKUBOTHOE, OTJIMYHOE OT YEIOBEKA.
Crioco6 oOnapyxkenus mpucyrcteusi CD47 B OuomornyeckoM oOpasiie WM TKAHH, MPUYEM
yKa3aHHBIA Crioco0 BkItoUaer (1) OCYIIEeCTBIEHHE KOHTAKTA YKA3aHHOTO 00pasua MM TKaHH C
AHTHUTEJIOM, PEACTABJIEHHBIM B JIIOOOM 13 . 1-24, u (i1) onpeneyieHne NpucCyTCTBUSI aHTUTENA,
CBSI3aBIIETOCS C YKA3aHHBIMU TKAHBIO UJTH 00Pa3I[OM.

Criocob mostydeHust aHTUTENA 110 JTI000MY U3 Til. 1-24, BKIFOYAIOIHI KYJIbTHBHPOBAHHE KIIETKH
mo m 27 TakuM 00pasoM, 4YTOOBI AKCIPECCHPOBAJIACH HYKJEHMHOBAs KHUCIOTA MO I. 26, U
Heo0s3aTeIbHO BOCCTAHOBJIEHHE AHTHTENA U3 KYJIbTYPhI KJIETOK.

Crioco0 nieyeHus WM MPETOTBPAIIEHUS] Paka y CyOBeKTa, BKIIIOYAIOIIHI BBEIEHUE CYOBEKTY,
CTpaJarolIeMy OT paKa UJIH MOABEP)KEHHOMY PHCKY Pa3BUTHS paka, 3(p(GHEeKTUBHOrO KOJHYECTBA

agTaTesa oo om. 1-24.
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POPMYVYJIA H3OBPETEHUA

1. Habop, conepxamuii antuteno npotus CD47 u MHCTPYKIMH 1O TPUMEHEHHIO
aHTHTENA, IPUYEM aHTUTEIIO COIEPIKUT:

a. TSDKENYIO LieTb, COAEPIKALIYI0 KaKAyI0 U3 nocaenosarenbHocTeln CDR,
npencrasieHHbIx B SEQ ID NO: 49-51 (Homenknarypa cornacHo Kabory)
wi SEQ ID NO: 52-54 (romenknatypa IMGT), u nerkyro nens,
cozepKallyro Kaxayro u3 nocuenosarenpHocteit CDR, npencraBieHHbIX B
SEQ ID NO: 55, 152 u 57 (Homenknatypa coriacHo Kadoty) unu SEQ ID
NO: 58, 153 u 60 (Homenknarypa IMGT); nnu

b. TsKenyro 1enb, ComepiKalyo Kaxay u3 nocienosarenbHocteii CDR,
npenctasiaeHHbIx B SEQ ID NO: 49-51 (Homenkiatypa cornacHo Kaborty)
wii SEQ ID NO: 52-54 (Homenknatypa IMGT), u nerkyro nenb,
COZIepIKaIIyI0 Kakayro u3 nocienosarenbHocTeil CDR, npencraBieHHbIX B
SEQ ID NO: 55-57 (nomenknarypa cornacio Kabory) umu SEQ ID NO: 58-
60 (Homenknarypa IMGT).

2. Habop, conepskamruii Oucnernupuieckoe aHTUTENIO U UHCTPYKLIMU IO TPUMEHEHHIO
aHTUTEJIa, MPUYEM aHTUTENO CBs3biBaeTcsi ¢ CD47, u mpuyeM aHTUTENO CONEPIKUT:
a. TSDKENYIO Lelb, COAeP KAy KKy u3 nmociaenosarenbHocTeld CDR,
npexacrasieHHbx B SEQ ID NO: 49-51 (Homenknatypa cornacHo Kaboty)

wi SEQ ID NO: 52-54 (momenknatypa IMGT), u nerkyro nenb,
conepKaIyo Kaxayo u3 nocienosarenbHocteit CDR, npencraBieHHbIX B
SEQ ID NO: 55, 152 u 57 (Homenknatypa coriacao Kadory) wmu SEQ ID
NO: 58, 153 u 60 (Homenknarypa IMGT); nnu

b. TSKENyIo Iemb, CONepIKAIYI0 Kaxayro u3 nocienosarenpbHocteid CDR,
npexacrasieHHbIx B SEQ ID NO: 49-51 (Homenknarypa cornacHo Kabory)
wi SEQ ID NO: 52-54 (momenknatypa IMGT), u nerkyro nens,
conepKaIyo Kaxay u3 nocnenosarenpbHocteit CDR, npencraBieHHbIX B
SEQ ID NO: 55-57 (nHomenknatypa cornacao Kaboty) wimu SEQ ID NO: 58-
60 (mHomenknarypa IMGT).

3. Habop mo . 1 wtu . 2, mpuyeM aHTUTENIO CONEPIKUT:



VH, conep:katryro nocinenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:142 u
VL, conep:xainyro nmociaeaoBaTeNbHOCTh, npencrasieHnyo SEQ ID NO:159;
VH, conep:kalryro nocienoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:143 u
VL, conepaxainyro nociaeaoBaTeNbHOCTD, npencrasieHnyo SEQ ID NO:156;
VH, conep:xatryro nocinenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:143 u
VL, conepaxainyro nociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:157;
VH, conep:xalryro nocienoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:144 u
VL, conepaxainyro nociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:158;
VH, conpep:xalnyro nocienoBareabHOCTb, npeactasieHHyo SEQ ID NO:144 u
VL, conepaxainyro nociaeaoBaTeNbHOCTh, npenctasieHHyo SEQ ID NO:159.
VH, conpep:xalyro nocienoBareabHOCTb, npeactasieHHyo SEQ ID NO:141 u
VL, conepaxainyro nociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:146;
VH, conepkamyto nocieaosareabHOCTh, npeactasieHnyo SEQ ID NO:141 u
VL, comepaxainyro nocieaoBaTenbHOCTh, npeacrasieHHyo SEQ ID NO:147;
VH, conepkamyto nocineaoBareabHOCTh, npeactasieHnyo SEQ ID NO:141 u
VL, comep:xaiyro nociaeaoBaTenbHOCTh, npeacrasieHHyo SEQ ID NO:148;
VH, conepkamyto nocinenosareabHOCTh, npeactasieHHyo SEQ ID NO:141 u
VL, conep:xkaiyro mociaenoBaTenbHOCTh, ipencrasiernyo SEQ ID NO:149;
VH, conep:kamnyro nocinenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:141 u
VL, conep:xaiyro nmociaeaoBaTenbHOCTh, ipencrasiernyo SEQ ID NO:150;
VH, conep:katnyro nocnenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:142 u
VL, conep:xaimyro nmociaeaoBaTenbHOCTh, pencrasieHnyo SEQ ID NO:146;
VH, conep:kauryro nocinenoBareabHOCTb, npeactasieHHyo SEQ ID NO:142 u
VL, conep:xammyro nmociaeaoBaTenbHOCTh, ipencrasieHnyo SEQ ID NO:147,
. VH, coxepskamyto nmocnenoBaresbHOCTh, peactasiennyo SEQ ID NO:142 u
VL, conep:xamyro nmociaeaoBaTenbHOCTh, ipencrasieHnyo SEQ ID NO:148;
VH, conep:katuryro nocinenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:142 u
VL, conep:xaiyro nmociaeaoBaTenbHOCTh, pencrasieHnyo SEQ ID NO:149;
VH, conep:katryro nocinenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:142 u
VL, conepxamyro nmociaeaoBaTenbHOCTh, nipencrasieHnyo SEQ ID NO:150;
VH, conep:katryro nocinenoBareabHOCTb, npeactasieHHyo SEQ ID NO:143 u
VL, conep:xainyro nmociaeaoBaTeNbHOCTh, npencrasieHnyo SEQ ID NO:146;
VH, conep:katryro nocienoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:143 u

VL, conep:xainyro nmociaeaoBaTenbHOCTh, pencrasieHnyo SEQ ID NO:147;



r.  VH, comepxatryro nocnenoBareabHOCTh, npeactasieHHyo SEQ ID NO:143 u
VL, conep:xainyro nmociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:148;
s. VH, comepsxaimyto nocienosarenbHOCTh, peactasieHnyo SEQ ID NO:143 u
VL, conep:xainyro nociaeaoBaTeNbHOCTh, npencrasieHnyo SEQ ID NO:149;
t. VH, cogepskainyo nocienoBareabHOCTh, npencrasieHHyo SEQ ID NO:143 u
VL, conepaxainyro nociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:150;
u. VH, cogepskainyo nocienoBareabHOCTh, npencrasieHHyo SEQ ID NO:144 u
VL, conepaxainyro nociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:146;
v. VH, coaepxainyro nocienoBareabHOCTh, npencrasieHHyo SEQ ID NO:144 u
VL, conep:xainyro nociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:147;
w. VH, cogepskalnyro nocienoBareabHOCTh, npencrasieHHyo SEQ ID NO:144 u
VL, conep:xainyro nociaeaoBaTeabHOCTh, pencrasieHnyo SEQ ID NO:148;
x. VH, cogepamyro nocienoBareabHOCTh, npeacrasieHHyo SEQ ID NO:144 u
VL, comep:xainyro nocieaoBaTenbHOCTh, npeacrasieHHyo SEQ ID NO:149;
y. VH, cogepxamyo nocienoBareabHOCTh, npeacrasieHHyo SEQ ID NO:144 u
VL, comepaxaiyro nociaeaoBaTenbHOCTh, npeacrasieHHyo SEQ ID NO:150;
z. VH, copepxaiyto nocienoBarenbHOCTh, npeacrasieHHyo SEQ ID NO:145 u
VL, conep:xkainyro mociaenoBaTenbHOCTD, ipencrasiernyo SEQ ID NO:146;
aa. VH, conmepxaryro nociaenoBarebHOCTb, npeactasieHHyo SEQ ID NO:145 u
VL, conep:xaiyro nmociaeaoBaTenbHOCTD, ipencrasiernyo SEQ ID NO:147,
bb. VH, comep:kaiyro nocienoBareabHoCTh, npeactariennyo SEQ ID NO:145 u
VL, conep:xaimyro mociaeaoBaTenbHOCTh, pencrasieHnyo SEQ ID NO:148;
cc. VH, conepxaryro nociaeaoBarenbHOCTb, npeactasieHHyo SEQ ID NO:145 u
VL, conep:xammyro nmociaeaoBaTenbHOCTh, ipencrasieHnyo SEQ ID NO:149;
501050
dd. VH, conep:xainyro nocienoBaTebHOCTh, npeactapieHHyo SEQ ID NO:145 u

VL, conepxaiyro nmociaeaoBaTeNbHOCTh, pencrasieHnyo SEQ ID NO:150.

Habop, conep:xamuii antureno npotus CD47 v HHCTPYKUMU IO IPUMEHEHUIO
aHTUTENA, IPUUEM AHTUTEJIO COAEPKUT TSDKEIYIO LEeTb, COAEPKALIYIO KaKAYIO U3
nociaenosarenbHocTell CDR, npencrasnennsix B SEQ ID NO: 61-63 (HomeHKIaTypa
cornacHo Ka6oty) umn SEQ ID NO: 64-66 (Homenknarypa IMGT), u nerkyro 1ermns,

conepKalyo Kaxayo u3 nocnenosarenpbHocteit CDR, npencrasnenssix B SEQ ID



NO: 67-69 (HomeHnksatypa cornacHo Kadorty) wiu SEQ ID NO: 70-72

(Homenknatypa IMGT).

5. Habop, copepsxammii bucrenuduyueckoe aHTUTENO U HHCTPYKLIUHU 110 IPUMEHEHHIO

aHTHUTeNa, IpUYeM aHTUTeNo cBs3biBaeTcs ¢ CD47, u npuyemM aHTUTENO COAEPKUT

TSDKEITYIO LeMb, COIEP ALY KaX Ay u3 nocuenosarenpbHocteit CDR,

npeacrasieHHbx B SEQ ID NO: 61-63 (Homenknarypa cornacHo Kabory) nnu SEQ

ID NO: 64-66 (Homenknatypa IMGT), u jerkyro Lerb, CoaepsKaly KKy U3

nocnenosarenbHocTeit CDR, npencrasnennsix B SEQ ID NO: 67-69 (HomeHKkaTypa

cornacHo Ka6oty) nmu SEQ ID NO: 70-72 (nomenknarypa IMGT).

6. HaOop mo n. 4 nnu 1.5, mpuyueM aHTUTENO COAEPIKHT:

a.

VH, conepkamyto nocieaosareabHOCTh, npeactasieHHyo SEQ ID NO:168 u
VL, comepaxainyro nocieaoBaTenbHOCTh, npeacrasieHHyo SEQ ID NO:172;
VH, conepkamyo nocieaoBareabHOCTh, npeactasieHHyo SEQ ID NO:168 u
VL, comepaxaiiyto nociaeaoBaTenbHOCTh, npeacrasieHHyo SEQ ID NO:173;
VH, conepkamyto nocinenosareabHOCTh, npeactasieHHyo SEQ ID NO:168 u
VL, conep:xkainyro mociaenoBaTenbHOCTh, ipencrasiernyo SEQ ID NO:174;
VH, conep:kalnyro nocinenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:168 u
VL, conep:xaimyro nmociaeaoBaTenbHOCTD, ipencrasiernyo SEQ ID NO:175;
VH, conep:kalnyro nocnenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:169 u
VL, conep:xaimyro mociaeaoBaTenbHOCTh, ipencrasiernyo SEQ ID NO:172;
VH, conep:kauryro nocinenoBareabHOCTb, npeactasieHHyo SEQ ID NO:169 u
VL, conep:xaimyro mociaeaoBaTenbHOCTh, ipencrasieHnyo SEQ ID NO:173;
VH, conep:katryro nocnenoBareabHOCTb, npeactasieHHyro SEQ ID NO:169 u
VL, conep:xamyro nmociaeaoBaTenbHOCTh, ipencrasieHnyo SEQ ID NO:174;
VH, conep:katryro nocnenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:169 u
VL, conepxaiyro nmociaeaoBaTenbHOCTh, pencrasieHnyo SEQ ID NO:175;
VH, conep:katryro nocinenoBaTeabHOCTb, npeactasieHHyo SEQ ID NO:170 u
VL, conep:xaimyro mociaeaoBaTenbHOCTD, nipencrasieHnyo SEQ ID NO:172;
VH, conepxatyro nocinenoBaTenbHOCTb, npeacTtasieHHyo SEQ ID NO:170
u VL, cogepskainyro nocjaenoBaTenbHOCTh, Tpencrasiennyo SEQ ID

NO:173;



k. VH, comep:xamyro nocienoBatebHOCTh, npeacrapieHHyo SEQ ID NO:170 u
VL, conep:xainyro nmociaeaoBaTeNbHOCTh, npencrasieHnyo SEQ ID NO:174;

1. VH, comepxamyro nocienoBaTebHOCTh, npeacrapieHHyo SEQ ID NO:170 u
VL, conepaxainyro nociaeaoBaTeNbHOCTh, npencrasieHnyo SEQ ID NO:175;

m. VH, comepxarryro nocinenoBaTeabHOCTh, npeactasieHHyo SEQ ID NO:171 u
VL, conepaxainyro nociaeaoBaTeNbHOCTh, npencrasieHnyo SEQ ID NO:172;

n. VH, comepxatryro nocinenoBareabHOCTh, npeactasieHHyo SEQ ID NO:171 u
VL, conep:xainyro nociaeaoBaTenbHOCTh, npencrasieHnyo SEQ ID NO:173;

0. VH, conepxaiyro nociaeaoBarenbHOCTh, npeactasieHHyo SEQ ID NO:171 u
VL, conepaxainyro nociaeaoBaTebHOCTh, npencrasieHnyo SEQ ID NO:174;
U

p. VH, conmepxatnyro nocinenoBaTeabHOCTh, npeactasieHHyo SEQ ID NO:171 u

VL, comepaxainyro nocieaoBaTenbHOCTh, npeactasieHHyo SEQ ID NO:175.

7. Habop no qr000My U3 IPEAIIECTBYOIIUX MyHKTOB, PUYEM aHTUTENIO CBS3BIBACTCS C
TJIMKO3UJIMPOBAHHBIM U HETTTUKO3WIHpoBaHHBIM CD47, mpuuem cBsi3bIBaHUE

anturena ¢ CD47 He 3aBucut ot riuko3wposanus CD47.

8. Habop no n. 7, mpuuem:

a. rukoswrpoBaHHast popma CD47 yenoBeka CONEPKUT OAUH UITH HECKOJIBKO
N-rIuK0o3UINPOBaHHBIX OCTATKOB B nojioxkeHusix N23, N34, N50, N73, N111
u/mm N206 B nmocnenoBarenbHOCTH aMuHOKUCIOT CD47 yenoseka (SEQ ID
NO:151); w/unu

b. nmernukosuaupoBaHHas popma CD47 dyenoBeka COOEPKUT
riuko3uupoBaHHbil CD47 yenoBeka, KOTOpsIid ObLT 00paboTan menTua-N-
rimukosunasoit (ITHI a3oit) anst ynanervst N-rIMKO3WITHPOBAHUS, U/ UJTH

C. AHTHUTENO Cenn(UICKH CBA3BIBACTCS C MIIMKO3HIMPOBAHHBIM U
HernukoszunuposanHeiM CD47 u Hapymaet B3aumozeiicrsue CD47 uenoseka

¢ SIRPa.

9. Habop mo 1. 8(c), mpuueM aHTUTENO Crielu(PUIEKH CBSI3BIBAETCS C
IJIMKO3UJIMPOBAHHBIM U HernukosuiauposaHHelM CD47 u HapyiaeT B3auMozeincTBIe

CD47 yenoBeka ¢ SIRPo, COOTBETCTBEHHO.



10.

I1.

12.

13.

14.

15.

16.

17.

Habop no 1r060My 13 MpeAIIecTBYOINX MyHKTOB, IPHYEM aHTHTEJIO MPENCTaBIISIeT

co0oii pparMeHT aHTUTENA.

Habop o . 10, npudem ¢pparmenT anrurena npeacrasisier codoit F(ab’)2-, scFv-

wiu Fab-pparmenT.

HabGop 1o 1r060My 13 MpeAInecTBYIOMHX MYHKTOB, IPUYEM aHTUTEJIO MPEICTaBICHO

B popmare IgG4 yenoseka.

HabGop no . 12, mpuuem anTuteno npeacrasieHo B opmare [gG4 uenoseka ¢

myTanuen S228P (SEQ ID NO: 162).

Habop mo . 13, npudem anTuTeNno npeacrasieHo B popmare IgG4 yenoseka ¢

myTanuen S228P-L235E (SEQ ID NO: 164).

Habop no nmro6oMy 13 npeAIecTBYOIINX MYHKTOB, IPHYEM:
a. aHTUTEJIO CBS3BIBAETCS C MPEPBIBUCTHIM 3nUTONOM Ha CD47,
npennoututesibio CD47 venoBeka, u/vnu
b. aHTUTENO CBA3BIBAETCS C MOHOMEPOM 1 AuMepoM CD47, mpennouTHTENbHO ¢

MoHOMepoM U numepoM CD47 uenoBeka, COOTBETCTBEHHO.

Hab6op no n. 15(a), mpudeM npepbIBUCTBIN STTUTOI COAEPXKUT OCTATKA AMHUHOKHCIIOT
K59, R63, Y66, T67, H108, T109, T117 u T120 CD47 4enoseka (SEQ ID 151); unu
MPEPBIBUCTBIN 3MUTOMN COAEPKUT ocTaTku aMuHOKuCIoT K59, K61, S107, H108,

T117, T120 u R121 CD47 uenoseka (SEQ ID NO: 151).

Habop o mr060My U3 NpeAIecTBYOINUX MYHKTOB, IPUYEM:
a. coorHouieHue EC50 cBs3bIBaHNs aHTUTENA C HEMIMKO3WINPOBAHHOMN MO
CPaBHEHHUIO ¢ TTUKo3mIupoBaHHOU Gopmamu CD47 menbine 4:1, 3:1, 2:1, 1:2,
1:3 wnu 1:4; u/vunu
b. coorHomenne EC95 cBsi3pIBaHUS aHTUTENA C HETJIMKO3MINPOBAHHOM 110
CPaBHEHHIO C TIMKO3MINpOoBaHHOH popmamu CD47 menbiue 25:1, 20:1 wun

10:1, 1:10, 1:20 wnwm 1:25; u/vnu



18.

19.

20.

21.

AHTHUTEJIO CBS3BIBAETCS C KAXKIIBIM U3 TJIMKO3WINPOBAHHOTO U
HernukoszunuposaHHoro CD47 ¢ paBHOBECHOI KOHCTAHTOM cBsi3biBaHMs 80
M wim MeHee, W/ uian

MaKCHUMaJIbHAas! CBSI3bIBAIOIIAs CIIOCOOHOCTh (Bmax;) anturena ¢
HernukosunuposanHelM CD47 cocrasnser no Menblieii mepe 60% ot
MaKCHUMAaJIbHOM CBsi3bIBatoLIel criocodnoctr (Bmaxi) anturena ¢
rnuko3unupoBaHHbM CD47; w/unn

aHTUTENO Xapakrepusyercs 3HaueHueM Koff csa3bBanus ¢
TJIMKO3MIIMPOBAHHBIM W/WJIM HETTHKO3WIHpoBaHHBIM CD47, cocTaBisrommum
npubmusutenso 1,0 x 107 ¢! (1/¢) unu Gonee, npuuem, HampUMep aHTUTENO
xapakrepusyercs 3HaueHueM Koff cBsi3pIBaHNs C MIMKO3UIMPOBAHHBIM H/HITH
HernukosumposanubiM CD47 o1 1,0 x 10 ¢ 10 1,0 x 107 ¢!, npuuem,
HarpHuMep aHTUTENO XapakTepusyercs 3HaueHneM Koff cBsa3biBanus ¢
FNIMKO3UIMPOBAHHBIM /UK HerTuko3umuposanubiv CD47 ot 2,5 x 107 ¢!
10 8,0 x 107 ¢’!; w/umm

aHTuTeNo Xapakrepusyercs sHadenueM Koff cesspiBanus ¢ CD47 ot ot 1,0 x

10* ¢! 0o 1,0x 1073 ¢t

Habop no n. 17(a), npudem cootHomenue ECS50 cBs3bIBaHUS aHTHUTENA C
HETJIMKO3UJIMPOBAHHOM MO CPABHEHUIO C TNIMKO3WIMpOBaHHON Gopmamu CD47

HaxomuTcd B nuanasone ot 4:1 no 1:4.

Habop no ni. 17(a), npudem cootHomenue ECS50 cBs3bIBaHUS aHTUTENA C
HETJIMKO3UJIMPOBAHHOM MO CPABHEHUIO C TNIMKO3WIMpOBaHHON Gopmamu CD47

HaxomuTcd B nuanasoHe ot 3:1 no 1:3.

Habop no . 17(a), npudem cootHomenue ECS50 cBs3bIBaHUS aHTUTENA C
HETJIMKO3UJIMPOBAHHOM MO CPABHEHUIO C TNIMKO3WIMpOBaHHON Gpopmamu CD47

HaxomuTcd B nuamnasoHe ot 2:1 no 1:2.

Habop no n. 17(b), mpudem cootHomenue EC95 cBsi3bIBaHUS aHTHTENA C
HETJIMKO3UIIMPOBAHHOM MO CPABHEHUIO C TNIMKO3MWIMpOBaHHON Gpopmamu CD47

Haxonutcd B nuanasode ot 10:1 mo 1:10.



22.

23.

24.

25.

26.

27.

28.

Habop no n. 17(b), mpudem cootHomenue EC9S cBsi3bIBaHUS aHTHTENA C
HETJIMKO3UIIMPOBAHHOM MO CPAaBHEHUIO C INIMKO3MWIMpOBaHHON Gpopmamu CD47

HaxoauTcs B nuamna3soHe ot 9:1 no 1:9.

Habop no m. 17(¢), mpudeM aHTUTENO CBSI3BIBACTCS ¢ KAKIBIM U3
[NIMKO3UJIMPOBAHHOTO U HETMKO3uIupoBaHHOTO CD47 ¢ paBHOBECHOW KOHCTAHTOMN

cBs3biBaHus 70 mM Uiyl MeHee.

Hab6op no . 17(¢), mpudem aHTUTENO CBSI3bIBAETCS C KAKIBIM U3
IIMKO3UJIMPOBAHHOTO U HETMKO3uIMpoBaHHOTo CD47 ¢ paBHOBECHON KOHCTAHTOMN

cBsi3biBaHus 60 M I MeHee.

Habop no nroboMy 13 npeALIecTBYOINX TYHKTOB, IPHYeM HaOOp CONEPKUT
AHTUTEJIO B OTHOM MK Oonee (iakoHe, OyThUTH, MINTPULIE WK B BUAE (HACOBKU

cocraBa Ha OZIHY J103Y.

Habop no 1. 25, npruem HaOOp CONEPKUT AHTUTENO B BUE (PAaCOBKH COCTaBa Ha

OJIHY 103y ¢ pa30aBUTENIEM U YCTPOICTBOM ISl JOCTaBKH.

Habop 1o 1. 26, npudeM yCTPOMCTBO AJisi JOCTABKH MPENCTABISIET COOON HHTAJISITOP

WJIN [OIPUIL.

Habop no . 27, npudemM yCTPOMCTBO AJisi JOCTABKH MPENCTABISET COOOM IIMPULL
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