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(57) B mHacrosmeM H300peTeHHH TPETyCMOTPEHbI AHTUTENA, KOTOPBIE CBA3HIBAIOTCA C AKTHBHHOM

A, u crnocoObl UX NpPUMEHEHHUS. B COOTBETCTBMM C HEKOTOPHIMH BapHaHTaAMU OCYIIECTBICHUS
HACTOSILIEr0 H300PETEHNUS aHTHTENIA IPEACTABIIAIOT COOOM MOTHOCTHIO YETIOBEUECKHE aHTUTENA, KOTOPBIE
CBSI3BIBAIOTCS C aKTHBUHOM A C BBICOKOH appUHHOCTEIO. AHTHTENA COTIACHO HACTOSIIEMY H300PETEHHIO
MOTYT OBITh HCIIOJIB30BaHbI /151 JICUCHHUS 3a00JICBAaHUI U HAPYIICHUH, XapaKTePU3YIOIIMXCS CHIDKCHHEM
MBIIIEYHOH MAcChl WM CHJIBL, TAKMX KaK CApKOINCHUS, KAaXeKCHs, MbILIIeYHas TpaBMa, MBIILICYHAS
ci1abocTh/arpodus, 3I0KaYECTBEHHAS OITyXO0JIb, PHOPO3 M OTEps Beca. AHTUTETA COTVIACHO HACTOSIIEMY
HU300pPETEHUIO TAaK)KE MPUMEHHMBI B codeTaHUM co cBsasbiBaronumu GDF8 Oenkamu s nedyeHus
3a00JIeBaHUI U HapyLICHHH, XapaKTEePU3YIOLINXCSI CHIKEHUEM MBIIIEYHOH MacChl WM CHJIbL. AHTHTENA
COITIaCHO HACTOSIIIEMY H300PETEHHIO TAaKXKe IPUMEHUMBI IS TPOQMIIAKTHKH, JICUCHUS WIIN yMEHBIICHUS
WHTCHCUBHOCTH HAapYyIICHHI U 3a00JICBaHUMH, BBI3BAHHBIX, CIIPOBOLMPOBAHHBIX, YCYT'YOICHHBIX W/WIA
00OCTPEHHBIX aKTHBHHOM A, TaKuX Kak (uOPO3 MOYeK.
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AHTHTEJA K AKTUBUHY A U UX IPUMEHEHHE

00J1acTHL TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIEE H300peTeHHe

Hacrosimmee wu300peTeHne OTHOCUTCS K AHTUTENAM W WX AHTHICHCBS3BIBAIOIIINM
¢dparmMeHTam, KOTOpBIE SBIAIOTCA CHENU(PUUHBIME K AaKTHBHHY A, W cmocodaMm Hx
NPUMEHEHHUs], BKJIIOYAsi CHOCOOBI MPUMEHEHHUS CIElU(PHUECKUX K AKTUBUHY A aHTHUTEN B

COUCTAaHHUU C I/IHFI/I6I/ITOpOM MHOCTAaTHHA.

IpeaniecTBYIOIMIHHA VPOBEHb TEXHHUKH HACTOSAIEr0 H300peTeHus

AKTUBUHBI TIPUHAIJIEKAT K HAACEMEHCTBY TpaHChOpMUPYIOIUX (AKTOPOB poCTa
6era (TGF-P) n okasbiBaroT mupokuii cektp ononorndeckux 3pQPpexTos Ha nponudepanuo,
mu(pHepeHIMPOBKY M amonTo3 KIETOK. AKTHBUHBI MPEACTABISAIOT COOOH TroMmMo- WiIH
rerepoaumMepbl MHruOMHa PA, marnoOuna B, narubuna BC u unrubuna BE, pasmuunble
KOMOMHAIIMM KOTOPBIX CO3JMAIOT PA3IMYHbIX TNPEACTAaBUTENeH Ipynmbl Oenka aKTUBHHA.
Hanpumep, akTuBuH A mnpexacraBiser coboii romoammep uHruOuHa PA, a akTuBuH B
npencrasisier coboit romonumep naruouHa BB, Torna kak aktuBuH AB mpencrasiser coboit
rereponumMep u3 uHruOmHa PA u uwaruOuna B, a aktuBuH AC mnpencramisieT coOOH
rereponumep u3 uHruOuna BA u uaruouna BC (Tsuchida, K. ef al., Cell Commun Signal 7:15
(2009)).

AKTUBUH A CBSI3BIBAET U AKTHBHPYET PELENTOPHBIE KOMILUIEKCHl HAa MOBEPXHOCTH
KJIETOK, M3BeCTHble Kak peuenTtopbl aktuBuHa Tuna Il (tuma ITA wu tuma IIB, Ttaxxe
u3BectHble kak ACtRIIA u ActRIIB, cooTBeTCTBEHHO). AKTHBALMS 3THUX PELENTOPOB
NpUBOIUT K (ochoprnmpoBanuio peuentopa aktuBuHa Tumna | (mampumep, Alk4 wmu 7),
KOTOpBIA, B CBOK od4epenb, nmpuBoauT K (ochopumupoBanmuo OenkoB SMAD 2 u 3,
obpazoBannto komruiekcoB SMAD (¢ SMAD4) u neperoc komriekca SMAD B siApo KIIETKH,
rne SMAD2 u SMAD3 (QyHKUMOHHUPYIOT AJISi PEryJIMPOBAHUS TPAHCKPHUIILUU PA3TUYHBIX
reHoB (Sozzani, S. and Musso, T., Blood 117(19):5013-5015 (2011)).

MHorue apyrue JUrasHabl CBSI3bIBAOTCA M akTHBHPYIOT ACtRIIB, Bkrowas B cels
GDF8 (muocrarun), aktuBuH B, aktuBuH AB, unrunbun A, warubun B, GDF3, GDF11,
Nodal, BMP2, BMP4, BMP7, BMP9 u BMP10. brokuposanue Bsaumoneiictausi ActRIIB ¢
€ro JIMraHAaMu MOXKET TMPUBOIAUTH K IMOJIE3HbIM (usnonornueckum s¢pdexram. Hanpumep,
GDEF8 urpaer kiitoueByro posib B pa3BUTHU U MOANEPKAHUU CKEJIETHOW MBILILB], TEHCTBYsI B
Ka4eCTBE HEraTHBHOrO peryJisitopa meiuedHol maccel (McPherron AC ef al. (1997). Nature

387(6628):83-90). Beenenne ActRIIB-Fc (T.e. BHekimeTouHoil wactu peunenropa tumna 1B,



ActRIIB, crabunm3upoBaHHOW myTeM chusiHEsS ¢ gaomeHom Fc  IgG) mpuBomur K
3HAYUTEIHPHOMY YBEJIHMUYEHHIO MACChl CKEJIETHBIX MBILII U TOBBIIIAET MBIIIEYHYIO Maccy U
u3MepeHus: MbimedHoi cunbel y menued (Lee SJ, et al. (2005) Proc Natl Acad Scit U S A
102(50):18117-18122). D¢ pexruBnocts ActRIIB-Fc ocnabnsercs, HO He ycTpaHseTcs y
HYJIEBBIX 1O Mstn (MHUOCTaTHHY) MBIIIEH, NEMOHCTPUPYs, 4To Apyroi jaurasn(el) ActRIIB B
JOTIOJTHEHNE K MHOCTaTHHY MOXeT (PYHKLHMOHHUPOBATh KaK HETAaTHUBHBIN DPETYJSTOp pocTa
mbimn. Takum 00pas3oMm, CyIIEeCTBYeT MNOTPEOHOCTh B JIOTIOJHUTENBHBIX HHICHOUTOpAx

curHanuzauun ActRIIB, koTopeie MOryT obecnednTs KIMHUYECKHE PEUMYINEeCTBA.

KpaTkoe packpbITHE HACTOSIIET0 H300peTeHus

B Hacrosimem n300peTeHHMH NpPEayCMOTPEHBI AHTUTENA, KOTOPbIE CBSI3bIBAIOTCS C
UHrHOMHOM PBA M nmumepamu, conep kKaliuMu UHTUOMH BA, HanpuMep, aKTHBUH A, aKTUBUH
AB u T.Ja AHTHTeNa COTJIACHO HACTOSIIEMY H300PETEHUIO TMPENCTABISIOT COOOM
NPUMEHUMbIE, B YaCTHOCTH, MJIi MHTUOMPOBAHMS ONOCPENOBAHHOW aKTUBHHOM A
CUT'HAJIM3aLUH, IPUBOJS K OJIArOTBOPHBIM KJIIMHIMYECKUM PE3yJIbTaTaM yepe3 HHruOUpoBaHue
OIOCPEIOBAHHOW AKTUBMHOM A CHUTHAIM3ALMM, HApUMeEp, Ui JIeYeHHs 3a00eBaHui U
HAPYIIEHWUH, BbI3BAHHBIX WM CBSI3AHHBIX C AKTUBHOCTBIO M/MJIM CUTHAJIN3ALNEH aKTHBUHA A.
AHTHTENA COTJIACHO HACTOSIIIEMY H300PETEHUIO TAK)KEe XAPAKTEPU3YIOTCS MPUMEHEHUEM ISt
UCIIOJIb30BaHMsI B COYETAHUU C MHTHMOMTOpPAMHU APYTHX JIUraHaoB perentopoB AcCtRIIA wu
ActRIIB, Takux kak uaruouropsr GDFS.

AHTHTENa COIJIACHO HACTOSIIIEMY H300PETEeHHI0O MOTYT NPEACTaBISATh COOOH
nojHopasMmepHsle (Hampumep, antureno IgGl wmm IgG4) wim Moryt comepikaTb TOJIBKO
AHTUTCHCBS3BIBAIOIINN yuacToK (Hampumep, ¢pparment Fab, F(ab'), wnu scFv), u moryT ObITh
MOAU(PHUIMPOBAHBL, YTOOBI BIHUSATH HAa BBINOJHEHHE (YHKUUH, HampuMmep, yIaJeHue
ocratouHbIx 3¢ dexTopubix pynkuuii (Reddy ef al., J Immunol 164:1925-1933 (2000)).

B mHacrosimem wu300peTeHHH MPENyCMOTPEHBl BBIIEICHHbIE AHTUTENA WM HX
AHTUTEHCBS3BIBAIOIINE (DPArMEHTHI, KOTOPbIE CIIEU(PUUECKU CBA3BIBAIOTCS C aKTUBHHOM A C
PaBHOBECHOH KOHCTaHTOW acconmauuu ces3biBaHus (Ka), cocraBmsiromeil MeHee e
npubmmsuTensHo 500 HM, u paBHOBecHOH KoHcTaHToM mucconuaunu (Kp), cocrasisromeit
MEHee ueM MpHONMM3UTENbHO S5 1M, 4YTO H3MepsieTcss B aHAJIN3€ IOBEPXHOCTHOTO
rasMoHHoro pesoHanca npu 25°C. CoriacHO HEKOTOpPbIM BapHaHTaM OCYIIECTBIEHMUs
HACTOSIIIETO N300pETEHHs! BhIIECIIEHHbIE AHTUTENA WM UX aHTHTCHCBSI3bIBAIOLINE (PparMeHThl
ciennpUIECKH CBA3BIBAIOTCS ¢ akTUBUHOM A ¢ Kp meHee uem mpubnusurensHo 4 M, Kak

U3MEPEHO B aHaJM3e MOBEPXHOCTHOTO IUIA3MOHHOIO pe3oHaHca mpu Temmeparype 25°C.



CornacHO HEKOTOPBIM BapHUaHTAM OCYIIECTBJIEHHUS] HACTOALIETO M300PETeHUs] BbIIEICHHBIE
aHTUTENA WM WX AHTHTEHCBS3BIBAIOLINE (ParMEeHTbl CHenM(DUYECKH CBSA3BIBAIOTCS C
AKTUBUHOM A C paBHOBECHOW KOHCTaHTOW accouuanuu cesi3biBaHus (K,) Menee dem
npubmuzuTensHo S00 HM.

B mnHacrosmem wu300peTeHHMH TNPENyCMOTPEHBl BBIIEICHHbIE AHTUTENA WM HX
AHTUT€HCBSA3BIBAIOIINE (PPArMEHTHI, KOTOPBIE CIIEM(PUIECKH CBSI3BIBAIOTCS C aKTUBUHOM A U
OJIOKMPYIOT CBSI3bIBAHUE 10 MEHBIIEH Mepe OHOTO PeLenTopa aKTUBMHA A C aKTUBHHOM A.
CornacHO HEKOTOPBIM BapUaHTAM OCYIIECTBJIEHUS HACTOALIETO M300pETeHUs] BbIIEICHHBIE
AHTUTENA WJIN UX aHTUT€HCBS3BIBAIOIINE (DparMeHThl OJIOKUPYIOT CBSA3BIBAHHE aKTUBUHA A C
peuentopoM aktuBuHa A co 3HaueHueM [Cso meHee uem mnpubnusurensHo 80 mM, kak
U3MEPEHO B OMOAHANN3€ CBSI3bIBAHUS peLenTopa/lurasHaa in vivo npu temmneparype 25°C.
CornacHO HEKOTOPBIM BapUAHTAM OCYLIECTBJICHUsS] HACTOSIEr0 M300pETeHUS BbIIEICHHbBIE
AHTUTEJA WIM UX aHTHICHCBSI3bIBAIOIINE (PPArMEeHThI OJIOKHPYIOT CBSI3bIBAHHE aKTHBHUHA A C
peuentopom aktuBuHa A ¢ BenuuuHOW ICso menee uwem mnpubnusurenbHo 60 mM, kak
U3MepeHO B OMoaHann3e CBSA3bIBAHUS pelenTopa/nurasna in vivo npu temneparype 25°C. B
HACTOSIIIEM M300pEeTeHHM TaKkKe MPEeAyCMOTPEHbl BBbIJENEHHbIE AaHTUTENa WIH HX
AHTUTCHCBS3BIBAIOIINE (PPArMEHTBI, KOTOPBIE CHIELM(DUIECKH CBSI3BIBAIOTCS C AKTUBUHOM A U
OJIOKMPYIOT aKTHUBALMIO MO MEHbIIEH Mepe OJHOrO PelenTopa aKTHBHHA A ¢ aKTUBHHOM A.
CornacHO HEKOTOPBIM BapUaHTAM OCYIIECTBJIEHHUS] HACTOSLIETO M300PETeHUs] BbIIEICHHBIE
AHTUTENIAa WIM WX aHTHICHCBS3bIBAIOIINE (DparMeHThl MO CYINEeCTBY HE OJIOKUPYIOT
CBsI3bIBAHUE aKTUBHHA A ¢ peuentopoM aktusuHa Tumna II. CornacHo HEKOTOPBIM BapHaHTaM
OCYLIECTBJICHHsT ~ HACTOSIIEr0  HM300pEeTEeHWs]  BBIACJIEHHbIE  aHTUTENa  WIH  HUX
AHTUTEHCBS3BIBAIOIINE (PPArMEHThl WHTHOMPYIOT CBSI3bIBAHME AKTUBHHA A C PeLenTOPOM
aKTUBMHA A, BBIOPaHHBIM M3 TPYIIIBL, COCTOSIIEH W3 peuentopa akThBHHA Tuma IIA
(ActRIIA), peuentopa aktuBuHa THna I[IB (ActRIIB) m peunentopa aktuBmHa Tuma I
CornacHO HEKOTOPBIM BapHUAaHTAM OCYIIECTBJICHHUS] HACTOSLIETO M300PETEHUs] BbIIEICHHBIE
AHTUTENIA WM WX AHTHIEHCBS3BIBAIOLINE (PPAarMEeHThl HMHIHOHPYIOT OINOCPEIOBAHHYIO
AKTUBHHOM A aKTHBaLMIO CUTHAIM3ALUU KoMruiekca SMAD.

B HacTosmem n300peTeHnn mpeayCMOTPEHbI aHTUTENA HITH UX aHTHTCHCBS3BbIBAIOIIHE
(dbparmeHThl, comep:kamue BapuabenbHyro obnacte Tskenou uenu (HCVR), comepskamnyro
AMUHOKUCJIOTHYIO TIOCIE0OBATEIbHOCTD, BRIOPaHHYIO U3 rpymmbl, coctosimei u3 SEQ ID NO:
2, 18, 34, 50, 66, 82, 98, 106, 114, 122, 130, 138, 154, 162, 170, 178, 186, 194 u 202, unu no

CyLI€CTBY AHAJIOTUYIHYIO en MOCJICAOBATCIIBHOCTD, XAPAKTCPUSYHOIIYIHOCA HUACHTUYHOCTBIO



MOCJIEA0BATENBHOCTH, COCTaBJIsitolIell o MeHblueil Mepe 90%, no mensbiueill Mepe 95%, no
MeHb1el Mepe 98% unu no meHsbiuel mepe 99%.

B  Hactosmem = u300peTeHHMe = TaKke ~ NPEAYCMOTPEHO  AaHTUTENO WM
AHTUTCHCBS3BIBAIOIINN (PParMeHT aHTUTENA, COAEPKAIlUK BapHaOeNbHYI0 OONACTh JIErKOH
neru (LCVR), comeprxamyro aMHHOKHCIOTHYIO IOCIENOBATEIbHOCTh, BBIOPAHHYIO W3
rpynnsl, cocrosiuieit u3 SEQ ID NO: 10, 26, 42, 58, 74, 90, 146 u 210, unu no CymecTBy
AHAJIOTUYHYI0 €l TOCJeNOBaTeNbHOCTb,  XapPAaKTEPU3YIOLIYIOCS  HAEHTHYHOCTBIO
MOCJIEAOBATENBbHOCTH, COCTaBJIsIOLIe o MeHblueil Mepe 90%, no menbiueil Mepe 95%, no
MeHb1el Mepe 98% unu no meHeiuel mepe 99%.

B mHacrosmem u300peTeHMM TakXKe NPENYCMOTPEHO aHTUTENO WM  €ero
AHTUT€HCBA3BIBAIOIINN (parMeHT, copepskamuii napy nocnenosarenbHocreit HCVR u LCVR
(HCVR/LCVR), BbiOpannyro u3 rpymmsl, cocrosimei u3 SEQ ID NO: 2/10, 18/26, 34/42,
50/58, 66/74, 82/90, 98/90, 106/90, 114/90, 122/90, 130/90, 138/146, 154/146, 162/146,
170/146, 178/146, 186/146, 194/146 n 202/210.

B  Hacrosmem  m3o0peTeHMM ~— TakXke ~ NPEIyCMOTPEHO  aHTHTEJO  HIIH
AHTUTEHCBS3BIBAIOIINN (parMeHT aHTUTeNa, comep:kamuid nomeH Tspkenod nermn CDR3
(HCDR3), conmepskamiuii aMHHOKHCIOTHYIO TOCJIEAOBATEIbHOCTD, BBIOPAHHYI W3 TPYIIIIHL
coctosiieii u3 SEQ ID NO: 8, 24, 40, 56, 72, 88, 104, 112, 120, 128, 136, 144, 160, 168, 176,
184, 192, 200 wmu 208, unu N0 CYIIECTBY AHAJOTHYHYK) €€ IMOCIeq0BaTeIbHOCTD,
XapaKTePU3YIOLIYIOCS HAEHTUYHOCTBIO TOCIENOBATENbHOCTH, COCTABJSIIOIIEH MO MeHbIIei
mepe 90%, no meHbiuel mepe 95%, no menbiuel Mepe 98% unu no meHbleit Mmepe 99%; u
nomeHn yierkoit renu CDR3 (LCDR3), conepskaiuii aMUHOKUCIIOTHYIO TIOC/IENOBATEIbHOCTD,
BbIOpaHHYIO U3 rpymnmbl, cocrosimei u3 SEQ ID NO: 16, 32, 48, 64, 80, 96, 152 u 216, wnu no
CYLIECTBY AHAJOTMYHYIO €€ IIOCJIeNOBaTEeNbHOCTh, XapaKTePU3YIOIIYIOCS HACHTHUYHOCTBHIO
MOCJIEAOBATENBHOCTH, COCTaBJIsItOlIel o MeHblueil Mepe 90%, no menbiueil Mmepe 95%, no
MeHb1el Mepe 98% unu no meHsbiuel mepe 99%.

Cornacho HEKOTOPBIM BapUaHTaM OCYILECTBIIEHUS AHTUTEIIO WJIH
AHTUTCHCBS3BIBAIOIINK ~ ()parMeHT  aHTUTeNa  COACPKUT  MMapy  aMHHOKHCIIOTHBIX
nocnenosatensHocTeiit HCDR3/LCDR3, BeiOpannyro u3 rpymmsl, cocrosmeit uz SEQ ID NO:
8/16, 24/32, 40/48, 56/64, 72/80, 88/96, 104/96, 112/96, 120/96, 128/96, 136/96, 144/152,
160/152, 168/152, 176/152, 184/152, 192/152, 200/152 u 208/216.

B HacrosimeM n300peTeHHH TaKk)ke MPENyCMOTPEHO AHTUTENO WIH ero (parMeHT,
JOTMOHAUTENBHO copepkamuii nomeH Tspkenod nenu CDR1 - (HCDRI), copepskammii

AMUHOKHCIIOTHYIO TIOCJIE0OBATEIbHOCTD, BRIOPaHHYIO U3 rpynmbl, coctosimei u3 SEQ ID NO:



4, 20, 36, 52, 68, 84, 100, 108, 116, 124, 132, 140, 156, 164, 172, 180, 188, 196 u 204, numm
IO CYLIECTBY aHAJOTUYHYIO €1 MOC/IeA0BaTeIbHOCTD, XapaKTePU3YIOLIYIOCS UAEHTUYHOCTBIO
MOCJIEAOBATENBHOCTH, COCTaBJIsitolIel o MeHblueil Mepe 90%, no menbiueil Mepe 95%, no
MeHblIel Mepe 98% wnu no menblie mepe 99%; nomen Tsokenoit nermu CDR2 (HCDR2),
copepKalfii aMUHOKHCIOTHYIO TOCIIEN0BATEIbHOCTD, BBIOPAHHYIO W3 TPYIIIBI, COCTOSIIEH
u3 SEQ ID NO: 6, 22, 38, 54, 70, 86, 102, 110, 118, 126, 134, 142, 158, 166, 174, 182, 190,
198 u 206, unu No CylEeCTBY aHAJOTHMYHYIO €M MOCIEN0BATEIbHOCTD, XapPAKTEPU3YIOLIYHOCS
UAEHTUYHOCTBIO MOCJIEIOBATEIBbHOCTH, COCTABIISIIONIEH 110 MeHbInel mepe 90%, mo MeHbIIeH
Mepe 95%, no menbiueit Mmepe 98% wnu no MeHbiuel Mepe 99%; nomen nerkoi nenu CDR1
(LCDR1), comepsxamimii aMUHOKHCJIOTHYIO TOCJIEIOBATENbHOCTb, BHIOPAHHYIO W3 TPYIIIHL,
cocroaweit u3 SEQ ID NO: 12, 28, 44, 60, 76, 92, 148 u 212, unu mo CyuLecTBY
AHAJIOTUYHYI0 €l TOCJIeNOBaTeNbHOCTb,  XaPAKTEPU3YIOLIYIOCS  HAEHTHUYHOCTBIO
NIOCJIEZIOBATENIbHOCTH, COCTABJIAIOLIEH Mo MeHblueit mepe 90%, mo meHsbueit mepe 95%, mo
MeHblel Mepe 98% wu no mMeHbiuelt mepe 99%; u nomen nerkoit uenu CDR2 (LCDR2),
cozleprKaliii AMUHOKHCIIOTHYIO TIOCIIEIOBATENIbHOCTD, BBIOPAHHYIO M3 TPYIIIBI, COCTOSIIEH
u3 SEQ ID NO: 14, 30, 46, 62, 78, 94, 150 u 214, unu no CymecTBy aHAJIOTUYHYIO €
MOCJIE/IOBATENIBHOCTb,  XapaKTePU3YIOLIYIOCS  WAEHTUYHOCTBIO  IOCJE0BATEIbHOCTH,
cocTaBJsiroIIe mo MeHbInel mepe 90%, o MeHblIel Mepe 95%, no meHbLeit mepe 98% nu
1o MeHblIe Mepe 99%.

Hekoropsie HEOrpaHUYHBAIOLIHE WJLTFOCTPATUBHbIE aHTHUTeNa u
AHTUTCHCBS3BIBAIOIINE (PPATMEHTHI COTJIACHO HACTOSIIIEMY M300PETEHUIO COAEpIKAT JOMEHBI
HCDR1-HCDR2-HCDR3-LCDRI1-LCDR2-LCDR3, cOOTBETCTBEHHO, XapaKTEPU3YIOIIHECS
AMHHOKHUCJIOTHBIMH TOCJIEIOBATEIbHOCTSMHU, BBIOPAHHBIMHU M3 IpymIbl, cocrosmeit usz: SEQ
ID NO: 4-6-8-12-14-16 (mampumep, H4H10423P), 20-22-24-28-30-32 (Hampumep,
H4H10424P); 36-38-40-44-46-48 (manpumep, H4H10426P); 52-54-56-60-62-64 (Hampumep,
H4H10429P); 68-70-72-76-78-80 (mampumep, H4H10430P); 84-86-88-92-94-96 (nampumep,
H4H10432P2; 100-102-104-92-94-96 (manpumep, H4H10433P2); 108-110-112-92-94-96
(marmpumep, H4H10436P2); 116-118 -120-92-94-96 (mampumep, H4H10437P2); 124-126-
128-92-94-96 (marmpumep, H4H10438P2); 132-134-136-92-94-96 (nanpumep, H4H10440P2);,
140-142-144-148-150-152 (Hampumep, H4H10442P2), 156-158-160-148-150-152
(H4H10445P2), 164-166-168-148-150-152 (H4H10446P2); 172-174-176-148-150-152
(H4H10447P2); 180-182-184-148-150-152 (H4H10448P2); 188-190-192-148-150-152
(H4H10452P2); 196-198-200-148-150-152 (H4H10468P2) u 204-206-208-212-214-216
(H2aM10965N).



CornacHo CBSI3aHHOMY BapHAaHTy OCYINECTBJICHUS HAcTosIIee H300peTeHne
NpeayCcMaTPUBAET AHTUTENIO WM AHTUTCHCBS3bIBAIOIIUN (PparMeHT aHTHUTENa, KOTOPBIHA
cienn(pUIECKH CBSI3bIBAECTCS C AKTUBUHOM A, NMPHYEM AHTUTENO WIN (PPAarMEHT COAEPIKUT
nomeHbl CDR  Tskenolt u  jerkoil 1enu, coaepaiiuecs B IOCIEIOBATEIbHOCTAX
BapuabenpHOl obnmactu Tspkenoit u nerkoil nemn (HCVR/LCVR), BBIOpaHHBIX W3 TPYIIIEL
coctosiert u3 SEQ ID NO: 2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/90, 106/90, 114/90,
122/90, 130/90, 138/146, 154/146, 162/146 170/146, 178/146, 186/146 194/146 u 202/210.
Crocobbr m  Ttexnuku i uneHtupukaumn CDR B mpenmenax aMHHOKHCIOTHBIX
nocnenosatenpHocTeit HCVR 1 LCVR x0pomo u3BeCTHBI B HACTOSALIEH OONACTH TEXHUKU U
MOTyT OBITH HUCTIONB30BaHb! il uaeHTudukanun CDR B npenenax pacKpbIThIX B HACTOSIIEM
JIOKYMEHTE YKa3aHHbIX aMHHOKMCIOTHBIX mnocnenosarenbHocrer HCVR w/umu LCVR.
WnmoctpaTuBHbIE MPUEMBI, KOTOpbIE MOTYT OBITh HCIIOJNB30BAaHbI Ui UAEHTH(UKAILMN
rparn; CDR npenycmatpuBaroT, Hanpumep, onpenenenune Kabat, onpenenenne Chothia u
omnpenenenue AbM. B ofmux ueprax, ompenenenue Kabat OCHOBaHO Ha W3MEHYMBOCTH
nocienosatenbHocTy, onpenenenne Chothia ocHoBaHO Ha moJoOXkeHun obnactei
CTPYKTYPHBIX HeTenb W ompeneneHne AbM mpencrasisier co0OH KOMIIPOMHCC MEXKAY
noaxonamu Kabat u Chothia. Cmotpute, nampumep, Kabat, "Sequences of Proteins of
Immunological Interest," National Institutes of Health, Bethesda, Md. (1991); Al-Lazikani et
al., J Mol Biol 273:927-948 (1997); and Martin et al., PNAS (USA) 86:9268-9272 (1989).
Taxoke moctymHbl 00IIeCTBEHHBIE 0a3bl JAHHBIX JJIsl MACHTU(PUKALMH TOCIEOBATENbHOCTEH
CDR B anTurerne.

B HacTosieM n300peTeHnH TakKe MPeayCMOTPEHbI MOJIEKYJIbl HYKJIEHHOBBIX KHUCIIOT,
KOIUPYIOIINE AaHTHTENa K AaKTUBHHY A WIM WX y4acTku. Hampumep, B Hacrosimem
U300pETEHNH TPENyCMOTPEHbI MOJIEKYJIbI HYKJIEHHOBBIX KHCJIOT, KOIUPYIOIUE JIOObIe H3
aMUHOKUCIOTHBIX TocnenoBatenbHocTeii HCVR, mepeuncnennsie B Tabnune 1; coryiacHo
HEKOTOPbIM BapHaHTaM OCYILIECTBJICHHS MOJIEKYJIa HYKJIEHHOBOH KHCJIOTBI COAEPIKUT
MOJIMHYKJIEOTUIHYIO TOCIEOBATEIbHOCTD, BBIOPAHHYIO U3 JIFO0OH M3 MOCIENOBATENbHOCTEH
HykJienHOBBIX kKucjaoT HCVR, nepedncieHHbIx B Tabyuie 2, WU N0 CYIIECTBY aHAJIOTHYHYIO
NOCJIEIOBATENIbHOCTD,  XapaKTEPU3YIOIIYIOCS  WACHTUYHOCTBIO  IMOCIENOBATEIbHOCTH,
cocTasJsironlel mo meHbiuei Mmepe 90%, no MeHblIel Mepe 95%, no MeHbleil mepe 98% ninu
1o MeHbIe mepe 99%.

B HacTosmem n300peTeHnn TakKe MpeayCMOTPEHBI MOJIEKYJIbl HYKJIEHHOBBIX KHUCIIOT,
KOAUMPYIOIIKE JIFOOble U3 aMHHOKHCIIOTHBIX TocienoBatenbHocTet LCVR, mepeynciieHHbIX B

tabmuue 1; COrNacHO HEKOTOPBIM BapHAaHTaM OCYILIECTBICHHUS MOJIEKYJa HYKJIEHHOBON



KUCJIOTBl CONEPKUT TMOJHHYKJICOTHIHYIO TOCIEAOBATENBHOCTb, BHIOPAHHYIO W3 JIFOOOH M3
MOCJIeIOBATENbHOCTEN HykJIenHOBBIX kuciior LCVR, mepeuncieHHbx B Tabmuie 2, WK MO
CYLIECTBY aHAJOTUYHYIO €Il IOCIeAOBAaTEIbHOCTb, XapaKTEPU3YIOLIYIOCS HACHTUYHOCTBIO
MOCJIEAOBATENbHOCTH, COCTaBJIsItolIel o MeHblueil Mepe 90%, no meHbiueill Mepe 95%, no
MeHb1el Mepe 98% unu no meHsbiuel mepe 99%.

B HacTosmem n300peTeHnn Takxke MpeayCMOTPEHbl MOJIEKYJIbl HYKJIEHHOBBIX KHUCIIOT,
KOAMpPYOIKUe Jo0ble 13 aMHHOKHCIOTHBIX nocienoBarenbHocTeit HCDR1, nmepeuncineHHbIX
B Tabmuie 1, COrlacHO HEKOTOPBIM BapHaHTAM OCYIIECTBIEHHsS MOJIEKYJa HYKJIEUHOBOH
KUCJIOTBI CONEPKUT MOJHHYKJICOTHIHYIO TOCJIEAOBATENbHOCTb, BHIOPAHHYIO W3 JIIOOOH M3
nocienosaTenbHocTell HykyenHOBbIX kuciaoT HCDR1, nepeuncnenHbIx B TaOaune 2, WK 1o
CYLIECTBY AHAJOTUYHYIO €I MOCIEAOBATEIbHOCTb, XapaKTEPU3YIOLIYIOCS HACHTUYHOCTBHIO
MIOCJIEIOBATENIbHOCTH, COCTABJIAIOLIEH Mo MeHblueil mepe 90%, mo meHsbueit mepe 95%, mo
MeHbLIel Mepe 98% unu no MeHblel mepe 99%.

B Hacrosimem n300peTeHnn TakKe MpeayCMOTPEHbI MOJIEKYJIbl HYKIEHHOBBIX KUCIIOT,
KOIUPYIOIIKE JIIOObIe U3 aMUHOKHCIOTHBIX nocienoBarenbHocTeit HCDR2, mepevncieHHbIX
B Tabauue 1; COrlacHO HEKOTOPHIM BAapPHAHTAM OCYINECTBIEHHS MOJIEKYJa HYKJIEHHOBOM
KUCJIOTBl CONEPKUT TMOJHHYKJICOTHIHYIO TMOCIEAOBATENbHOCTb, BHIOPAHHYIO W3 JIIOOONH U3
MOCJIeIOBATENbHOCTEN HyKJIeMHOBBIX KUCIOT HCDR2, nepeuncieHHbIx B Tabniuue 2, UM 1O
CYLIECTBY aHAJOTUYHYIO €Il IOCJIeNOBaTEIbHOCTh, XapaKTePU3YIOLIYIOCS HACHTUYHOCTBIO
MIOCJIEIOBATENBHOCTH, COCTaBJIsIOLIE Mo MeHbluell Mepe 90%, mo meHbiueit mepe 95%, mo
MeHblel Mepe 98% unu no meHsbiuel mepe 99%.

B HacTosieM n300peTeHnH TakKe MPeayCMOTPEHbI MOJIEKYJIbl HYKJIEHHOBBIX KHUCIIOT,
KOAUpPYOIIUe oOble U3 aMUHOKHCIOTHBIX nochienoBatenbHocTeii HCDR3, nmepedncieHHbIX
B Tabmuie 1, COrJlaCHO HEKOTOPBhIM BapHaHTAM OCYILIECTBIEHHsS MOJIEKYJa HYKJICHHOBOH
KUCJIOTBI CONIEPKUT TMOJHHYKJICOTHIHYIO TOCIEAOBATENbHOCTb, BHIOPAHHYIO W3 JIFOOOH M3
MOCJIeIOBATENbHOCTEN HykIeMHOBBIX KucIOoT HCDR3, nepeuncienHbix B Tabniuie 2, UM MO
CYLIECTBY aHAJOTUYHYIO €Il IOC/IeAOBaTEIbHOCTh, XapaKTepU3YIOLIYIOCS HACHTUYHOCTBHIO
MOCJIEA0BATENBHOCTH, COCTaBJsitolIel o MeHblueil Mepe 90%, no menbiueil Mepe 95%, no
MeHb1el Mepe 98% unu no meHsbiuel mepe 99%.

B HacTosmem n300peTeHnn TakKe MpeayCMOTPEHBI MOJIEKYJIbl HYKJIEHHOBBIX KHUCIIOT,
KOAUpYOIue JIOble U3 aMUHOKUCIOTHBIX TochenoBatenbHocTeit LCDR1, mepeuncieHHbIX
B Tabmuie 1, COrjlacHO HEKOTOPBIM BapHaHTAM OCYIIECTBIEHHsS MOJIEKYJia HYKJICHHOBOH
KUCJIOTBl CONEPKUT TMOJHHYKJICOTHIHYIO TOCIEAOBATENbHOCTb, BHIOPAHHYIO W3 JIOOOH M3

MOCJIeIOBATENbHOCTEN HyKJIenHOBbIX kucioT LCDRI1, mepeuncienabix B Tadmuie 2, UM 10



CYLIECTBY aHAJOTUYHYIO €Il IOCJIeAOBaTEIbHOCTh, XapaKTEPU3YIOLIYIOCS HASHTUYHOCTBIO
MOCJIEAOBATENbHOCTH, COCTaBJIstOlIel o MeHblueil Mepe 90%, mo menbiuell Mepe 95%, no
MeHb1el Mepe 98% unu no meHsbiuel mepe 99%.

B HacTosmem n300peTeHnn TakKe MpeayCMOTPEHBI MOJIEKYJIbl HYKJIEHHOBBIX KHUCIIOT,
KOAMpYOImue JI00ble U3 aMUHOKUCIOTHBIX TochenoBatenbHocTeit LCDR2, nepeuncieHHbIX
B Tabmuie 1, COrlacHO HEKOTOPBIM BapHaHTAM OCYIIECTBIEHHs MOJIEKYJa HYKJIEHHOBOH
KUCJIOTBI COZEPKUT MOJHHYKJICOTHIHYIO TOCJIEAOBATENbHOCTb, BHIOPAHHYIO W3 JIIOOOH M3
nocyenoBaTenbHocTel HykienHoBbIX kKucinor LCDR2, nepeuncneHHpIX B Ta0nuLe 2, WiIK 1O
CYLIECTBY AHAJOTUYHYIO €I IOCIEAOBATEIbHOCTb, XapaKTEPU3YIOLIYIOCS HAECHTUYHOCTBHIO
MOCJIEAOBATENBHOCTH, COCTaBJIsIOLIEeH o MeHbluell Mepe 90%, no mensbiueil Mepe 95%, no
MeHb1el Mepe 98% unu no meneiuen mepe 99%.

B Hacrosiimem n300peTeHnn TakKe MPeayCMOTPEHbI MOJIEKYJIbl HYKIEUHOBBIX KHCIIOT,
KOIUPYIOIIKE JIF0ObIe U3 aMUHOKHCJIOTHBIX nocienoBarenbHocteli LCDR3, nepedncieHHbIx
B Tabsuue 1; COrlacHO HEKOTOPHIM BAapPHAHTAM OCYILNECTBIEHHMS MOJIEKYJa HYKJIEHHOBOM
KUCJIOTBI CONEPKUT TMOJHHYKJIEOTHUIHYIO IOCIEeNOBATENbHOCTh, BBIOPAHHYI0 U3 JHOOOH M3
NOC/IeI0BATENbHOCTEH HyKJIenHOBbIX KUCIOT LCDR3, nmepeuncieHHbIx B Ta0nuLe 2, WK 0
CYLIECTBY AHAJOTUYHYIO €l MOCJIEAOBATEIbHOCTb, XapaKTEPU3YIOLIYIOCS HUACHTUYHOCTBIO
MOCJIEIOBATENbHOCTH, COCTaBJIsIIOLIE o MeHblueil Mepe 90%, mo meHbiueit mepe 95%, mo
MeHb1el Mepe 98% unu o meHsbiuel mepe 99%.

B Hacrosimem wu300peTeHMHM TakKe MPEeIyCMOTPEHBI MOJIEKYJIbI HYKJISCHHOBOW
kucnotsl, kogupyroume HCVR, npuyem HCVR copepskut Habop u3 Tpex CDR (Hampumep,
HCDR1-HCDR2-HCDR3), mnpudyem Habop aMHHOKHCJIOTHBIX IOCIEIOBATEIbHOCTEH
HCDR1-HCDR2-HCDR3 mpencraensier coOOW TakoW, Kak ONpeneieH JIoObIM —H3
WLTIOCTPATHBHBIX aHTUTEJ K aKTHBUHY A, TIEPEUUCIICHHBIX B Tabuie 1.

B Hacrosimem wu300peTeHMHM TakKe MPEeIyCMOTPEHBI MOJIEKYJIbI HYKJIEHHOBOU
kuciotsl, kogupyromue LCVR, mpuuem LCVR copepskut Habop u3 tpex CDR (Hanpumep,
LCDRI1-LCDR2-LCDR3), mpuueM HaOOp aMHHOKHUCIOTHBIX mocienoBarenpHocTeli LCDR1-
LCDR2-LCDR3 mnpencrasnsier coO0# Takol, Kak OMpenesieH JIOObIM U3 HILTFOCTPATHBHBIX
AHTUTEJ K aKTUBUHY A, IEPEUYHCICHHBIX B Tabmue 1.

B HacTosmem n300peTeHnn TakKe MpeayCMOTPEHBI MOJIEKYJIbl HYKJIEHHOBBIX KHUCIIOT,
xoaupyromue kak HCVR, tak u LCVR, mpuuem HCVR conepxuT aMHUHOKHUCIOTHYIO
MOCJIEIOBATENBHOCTh  JIIOOOW M3  aMHHOKHCJIOTHBIX — mochenoBarenbHocTei HCVR,

nepedyncieHHelx B Tabmmue 1, um  mpumuem LCVR  comepkuT aMHHOKHCIOTHYIO
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MOCJIEAOBATEILHOCTh  JHOOOM W3  aMHUHOKUCIOTHBIX  mociaemoBareibHocTeli LCVR,



nepeuncieHHplx B Tabmume 1. CoriacHO HEKOTOPbIM BapHaHTaM OCYIIECTBJICHUS 3Ta
MOJIEKYJIa HYKJIEWHOBOH KHUCJIOTBI COJEPKUT MOJUHYKJIEOTHHYIO IOCJIEI0BATENbHOCTD,
BbIOpaHHYI0 u3 000N W3 TochenoBaTenbHOCTEH HykJIenHOBBIX Kkucior HCVR,
NEPEUNCIICHHBIX B TaOJMLEe 2, WIM NO CYIIECTBY AaHAJOTMYHYIO € IOCJIeNOBaTENbHOCTD,
XapaKTepU3YIOUIYIOCs. HUJIEHTUYHOCTBIO IIOCIEOBATENbHOCTH C HEW, COCTaBJSIOLIeH Mo
MeHb1el Mepe 90%, no MeHblueil mepe 95%, no menbiunel Mepe 98% unu Mo MeHbllelH Mepe
99%, W TOJNMHYKJIEOTHOHYIO IIOCIIENOBATENbHOCTb, BBIOPAHHYHO H3 JHOOOH U3
Nocje1oBaTeNbHOCTEN HykyIenHOBBIX kucior LCVR, mepeuncieHHbx B Tabnuie 2, WK MO
CYLIECTBY AHAJOTUYHYIO €I IOCIEAOBATEIbHOCTb, XapaKTEPU3YIOLIYIOCS HAECHTUYHOCTBHIO
MOCJIEAOBATENBHOCTH C HEH, COCTaBIIAIOLIEH Mo MeHblel Mepe 90%, no MeHbluel Mepe 95%,
no MeHblned mepe 98% unu no Mesbuieil Mepe 99%. CornacHO HEKOTOPBIM BapHAHTAM
OCYILIECTBJICHUS COTJIACHO 3TOMY aCIHEKTy HACTOSINEro H300pETeHNs! MOJIEKyJIa HYKJICHHOBOM
kucnotel kogupyer HCVR u LCVR, npuuem HCVR u LCVR 06e mpoucxonsat or 0gHOro
AHTUTEJA K aKTUBUHY A, TIepe4YHCIeHHOro B Tabmmme 1.

B  Hacrosmmem — m300peTeHMHM = TaK)K€ — NPEOYCMOTPEHbl  PEKOMOWHAHTHBIE
HKCIPECCUPYIOIINE BEKTOPbI, CIOCOOHBIE 3KCIPECCUPOBATH MMOJMIIENTHA, COAEPIKALTHN
BapuadesNbHyr0 OONACTh TSDKEJOW WM JIETKOH IeNM aHTHUTeNla K akTuBHHY. Hampumep, B
HACTOSIIEM H300pPETEHUH TPEAyCMOTPEHbI PEKOMOWHAHTHBIE SKCIPECCUPYIOIINE BEKTOPBI,
copeprkalye JIOOYI M3 yKa3aHHBIX BBILIE MOJEKYJ HYKJIEHHOBBIX KHUCJIOT, T.€. MOJIEKYJI
HYKJIEHHOBBIX KHCJIOT, KOAMPYOLHX JF0Oyr0 n3 nocnenosarenpbHocTeit HCVR, LCVR w/umm
CDR, xak yka3ano B Tabjuine 1. Kpome Toro, B 00beM HACTOSIIEr0 N300PETEHUST BKITFOYEHbI
KJIETKH-X035€Ba, B KOTOPbIE TaKHWE€ BEKTOPbI OBUIM BBEIEHBI, a TaKXe CIOCOOBI MOJYUEHUs
AHTUTEN WIM UX YacTel MyTeM KyJIbTHUBUPOBAHUS KJIETOK-XO035€B B YCIOBHSX, JOMYCKAIOLINX
NPOM3BOJCTBO AHTUTEN WM (PAarMEHTOB AHTUTEN, W BBIIEJICHHUE MPOU3BENEHHBIX TAKUM
o0Opa3zom aHTUTeN U PParMeHTOB AaHTUTEIL.

B Hactosmem M300peTeHMHM TPEAYCMOTPEHbl AaHTUTENa K AaKTHBHHY A,
XapaKTepU3YIOIINECs COep)KaHNeM MOIU(UIIMPOBAHHBIX YIJIEBOAOB. B HEKOTOPBIX Cllydasix
MOXeT ObITh TOJNie3Ha MoauduKauus JUid  YOAICHUS  HEXKENaTeNbHbIX  CAlTOB
TJIMKO3WIIMPOBAHMS. B HEKOTOpBIX Chydasx MOXeT ObITh IOJIe3Ha Mopudukamms s
U3MEHEHUsI XapakTepa TJIUKO3WIMPOBAHMS, HAampuMmep, MoAudukamms, Mpu KOTOPOH
AHTUTENIO JHUIIaeTcs (PyKO3HOTro (pparMeHTa, MPUCYTCTBYIOLIETO Ha OJIMTOCAXAPHIHON IIeTH,
HampuMmep, sl yCWIeHHs (YHKIMHM aHTUTEN03aBHCHUMOHW KJIETOYHOW LHMTOTOKCHUYHOCTH
(ADCC) (cmotpure Shield ef al. J Biol Chem 277:26733 (2002)). B mpyrux ciyd4asx

MOI[I/I(I)I/IKaLII/Iﬂ rajlaKTO3UJIMPOBAHUA MOXKET OBITh caciiaHa JUJIA TOrO, Y4TOOBI
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MOAU(PHUIUPOBATE KOMIUIEMEHT3aBUCUMYIO HUTOTOKCHYHOCTh (CDC). B HEKOTOpPBIX ciydasx
aHTUTENAa MOTYT  XapakTePU30BAaTbCA  HAJIMYUEM  MOAU(PHUIMPOBAHHBIX  MATTEPHOB
TJIMKO3WIIMPOBAHMS, YTOOBI MHUHUMHU3UpPOBaTh 3(dexTopHyro ¢Pynkumo. Hanpuwmep,
aHTUTENAa  MOTYyT  OBITh  MOAM(UUMPOBAHBL,  YTOOBI  IMOJNYYUTH  JOTOJHUTEIBHO
TJIMKO3MIINPOBAHHBIE UM CHATMIIMPOBAHHBIE AaHTUTENA.

CormacHO ApyroMy acmekTy B HAcTOSIEM W300pEeTEeHHH MPEeayCMOTpeHa
(apmaneBTHYECKasT KOMIIO3ULIMSA, COAEpXKAllas PEKOMOWHAHTHOE YENIOBEYECKOE AHTHUTENO

wii  ero (parMeHT, KOTOpbI crenu(uueckd CBSI3bIBAETCS C AaKTHBHHOM A, W

>
bapmaneBTHYeCKH MTpHeMIIeMblii HocuTenb. COrlaCHO POJCTBEHHOMY acleKTy B HACTOSIIEM
M300peTEeHNH TMpPEeNyCMOTPEHa KOMIIO3MIMS, KOTOpas NpEeACTaBisieT CcoOON coueTaHue
aHTHUTENA K aKTUBUHY A U BTOpPOE TepaneBTU4YecKoe cpeacTBo. COrnacHO OJHOMY BapHaHTY
OCYILIECTBJICHHUS] BTOPOE TEPANEBTUYECKOE CPEACTBO MpeACTaBisieT coboil modoe CpencTso,
KOTOpO€ TPEANOYTUTENIbHO KOMOWHHUpPYETCS C AHTUTEJIOM IPOTHUB AaKTUBHUHA A,
WnmocTpaTuBHblE CPEACTBA, KOTOPBIE MOTYT MPEANOYTHTENBHO KOMOHMHHPOBATHCS €
AHTUTEJIOM K aKTHBUHY A, BKJIIOYAIOT B ceOs 0e3 OrpaHuueHHs Jpyrue CpencTBa, KOTOpbIE
UHTHOMPYIOT aKTHBHOCTb aKTUBMHA A (BKiOYas B ce0s Jpyrue aHTuTeNa WIH HX
AHTUTEHCBS3BIBAIOIINE  (PparMeHThl, MENTHIHbIE WMHTHOUTOPBI,  HU3KOMOJIEKYJISPHBIE
AHTArOHUCTBI W T.A.), W/WIH CPEACTBA, KOTOPbIE HEMOCPEICTBEHHO HE CBS3BIBAIOTCS C
AKTUBHHOM A, HO T€M HE MEHee MELIAIOT, OJIOKUPYIOT WMJIM OCJIAOJSIOT OMOCPEIOBAHHYIO
akTUBUHOM A mepenauy curHajoB. CoOrjiacHO OJHOMY BapUaHTY OCYILIECTBJICHUS
BCTIIOMOTATeJIbHOE TEPaNeBTUYECKOE CPEACTBO HMHIHOUPYET, Melaer, OJIOKUpyeT H/Wiu
ociadnseT akTUBHOCTh Apyroro juranna penentopa ActRIIA w/mmu ActRIIB (Hanpumep,
GDF8, axtuuHa B, aktuBnHa AB, unrubuna A, uarubuna B, GDF3, GDF11, Nodal, BMP2,
BMP4 w/umu BMP7). CorjnacHO OIHOMY BapUaHTy OCYINECTBJICHHS BTOPUYHOE
TEPaNeBTHUECKOE CPENCTBO TNpeacraBisier coboit antaronucra k GDF8 (mampumep,
yenoBeyeckoe aHtuteno K GDF8  wnm  ero  aHTHreHCBSI3BIBAOLIMI  (hparMeHT).
UnmoctpatuBnbie cpencra k GDF8 ans ucnonb3oBaHUsS ¢ aHTUTENaMH K aKTUBUHY A
COTJIACHO HACTOSIIIEMY HM300PETeHHI0 BKJIIOYAIOT B cebsi denmoBeueckoe aHtureno k GDF8
(mampumep, antuteno k GDF8, comepxkamee o0y U3 aMUHOKHCIIOTHBIX
nocnenoBatenbHocTelrk HCVR/LCVR unu CDR, kak mznoxkeno B US 2011-0293630 Al
(mampumep, H4HI657N2, xortopwiii mnpencrasnser coboit  antureno k GDF8 ¢
OTIPENENSIOIUMHE  KOMIUIEMEHTapHOCTh obnactamu Tspkenoit nermm (HCDR) m3 HCVR,
conepxkammmu SEQ ID NO: 217 (manpumep, nocnenosareinpbHoctd CDR1, CDR2 u CDR3,

npencrasiaedHpie B SEQ ID NO: 218, 219 u 220, COOTBETCTBEHHO), U ONPEACISIOIINMHI
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KoMIieMeHTapHocTh obnactsimu serkoi nern (LCDR) w3 LCVR, coxepxamumu SEQ ID
NO: 221 (manpumep, nocnenosareabHoctd CDR1, CDR2 u CDR3, npencrasnennsie B SEQ
ID NO: 222, 223 u 224)). JlonojgHuTe/lbHbIE KOMOWHUPOBAHHBIE CIOCOOBI JICUEHUS U
COCTaBBI, COAEpKAINe AaHTUTENAa K AKTUBHHY A COIMJIACHO HACTOSINEMY H300pETEeHHIO,
OIMCaHbI B HACTOSIIIEM JOKYMEHTE B IPYT'HX MECTax.

CornacHo NOMONHUTENBHOMY AacleKTy HACTOSALIEr0 H300peTEeHHs MpeayCMOTpeHa
AHTUTEHCBSA3BIBAIOINAS ~ MOJIEKyJa, COAepkalias Ccrhneuupuyeckuii K  aKTUBUHY A
csi3bIBaroLuil omeH u cneruduueckuiit k GDF8 cBsaspiBaromuii nomeH. CoriacHo OHOMY
BapUAHTy OCYLIECTBJIEHHs 3TOrO acleKTa HACTOSIIEro M300pEeTEeHUs] aHTUTEHCBSI3bIBAIOIIAS
MOJIEKyJIa TIPeACTaBiIsieT co0oil Oucnenuduueckoe aHTUTENO, COaep:Kalee IepPBbIi
BapuaOeNbHbIN JTOMEH, KOTOPBIH CHenu(UUecKd CBS3bIBAETCS C aKTUBUHOM A, U BTOPOH
BapuadesbHbII JOMEH, KOTOpbIi cnenuduyecku csizpiBaercs ¢ GDFS.

CornacHO eme OIHOMY acCHeKTy B HACTOSLIEM H300pETeHHH MPenyCMOTPEHbI
TepaneBTUYECKHe CIIOCOObI NHIMOMPOBAHMS AKTUBHOCTH aKTUBHHA A C IIOMOIIBIO aHTHUTENA K
aKTUBMHY A WM aHTUICHCBA3BIBAIOIIEIO YYacTKAa aHTHUTENA COIJVIACHO HACTOALIEMY
M300peTeHNI0, TNpHYeM  TepaneBTUYeCKHe CIOCOObI  MPenyCMaTpUBAIOT — BBEACHUE
TepaneBTHUECKH 3(P(PEKTUBHOTO KOJIUYECTBA (PapMaLEBTHUECKON KOMITO3ULINH, COAEpIKaIIeH
AHTUTEJIO WJIM AHTUTCHCBS3bIBAIOIIMN (parMeHT aHTHTENa COIMJIACHO HACTOSIIEMY
u3oOpereHnto. IlomBepraemoe JICUEHUIO HAapyIIeHHWE TNPEACTaBIsIeT CoOoi  yroboe
3a00NieBaHNE MJIM COCTOSTHHE, KOTOpPO€ YJIYYIIAeTCs, YMEHBINAETCS, IONABJISIETCS WU
NPETOTBPALIACTCS MyTEM YIAJEHHs, WHTUOUPOBAHUS WJIM YMEHBIICHUS AKTUBHOCTH WU
CHTHAJIM3ALMN aKTHBMHA A. AHTHTENAa K aKTMBUHY A WM (parMeHTbl aHTUTEN COTJIACHO
HACTOSILIIEMY M300PETeHUI0 MOTYT (PYHKIIHOHUPOBATH TaKUM 00pa3oM, 4ToObl OJIOKHPOBATh
B3aUMOJICIICTBME MEXIy aKTUBMHOM A © peuentopoM aktuBuHa Tuna Il (Hampumep,
peuenTopom aktuBuHa THna [[A w/unn peuenropom aktusuHa Trna [IB); Mexny akTHBUHOM
A ¥ penenTopoM aKkTUBHHA TUNA [, Mekay akTHBHHOM A U Kak peuentopom tuma I, Tak u
peuenTopoM Tumna I, miam wHBIM 00pa3oM HMHrHOMPOBATH CUTHAIHM3ALMIO WM AKTHBHOCTD
aKTUBHUHA A.

B Hacrosimem u300peTeHHHM Takke MPENyCMOTPEHO HCIOJNIb30BAHUE AaHTUTENA K
AaKTHUBHHY WJIH AHTHICHCBS3BIBAIOIIErO ()parMeHTa AaHTHTENa COTJIACHO HACTOSIIEMY
M300pETEHNI0 B HM3TOTOBJICHUH JIEKAPCTBEHHOTO CPEACTBA IUIA JIEYCHHs 3a00NIeBaHUS WU
HApYLIEHUs, CBSI3aHHOTO C WJIM BBI3BAHHOTO AKTUBHOCTBIO AKTUBHHA A, y mManueHra. B
HACTOSIIEM M300pPETeHHH TaKXKe MPEayCMOTPEHbI CIIOCOOBI YBEIUYEHHST MBIIIEYHONH MacChl

Ujin CUJibl Yy CY6’beKTa MyTEM BBCACHUA CY6’beKTy AHTUTEJIAa K AKTHBUHY A wumm ero
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AHTUT€HCBS3BIBAIOIIETO (parMeHTa. B HacTosmem H300peTeHnH Takke IMpenyCMOTPEHbI
CIIOCOOB! YBEJNIMYEHHUSI MBILIEYHOW MAacChl WJIM CUJIBI Y CyOBEKTa MyTEM BBENECHUS CYOBEKTY
cnenuduieckoro K akTUBMHY A cCBsi3bBaromero Oenka u crnenuduueckoro k GDF8
CBSI3bIBAIOLIETO O€JKa WJIM MyTeM BBENEHUs] CyOBeKTY aHTHI€HCBS3BIBAIOLIEH MOJIEKYJIbI,
copepkalieil cnenuuIeckuii K aKTUBUHY A CBS3BIBAIOIIUN JIOMEH M CHeluUYecKHi K
GDEF8 cps3piBaronii TOMEH.

B Hactosmem u300peTeHMHM TakXe IPEeIyCMOTPEHBI  CIOCOOBI  JICUEHMS,
NPEeNOTBPALIEHNsT W/WIN YMEHbIIEHHs] HMHTEHCUBHOCTH 3a00JI€BaHUs WM HapyLISHMUS,
XapaKTEepU3YIOIIErocsl CHIDKEHHEM MBIIIEYHOM Macchl WM CHJIBL, IyT€M BBEACHUS
HYKJAIOLIEMYCsl B 5TOM CYOBEKTy crenu(uueckoro K akTUBUHY A CBS3BIBAIOIIEro Oenka
(Hanpumep, aHTUTeNa K akTUBHHY A). COIJIaCHO POACTBEHHOMY ACHEKTy CHOCOOBI COMIACHO
HACTOSIIIEMY ~ HM300pETeHHI0 MPEAYCMATPUBAIOT  JIGYEHUE, IMPEJOTBpAIIEHUE  W/HIIH
YMEHbIICHUsST MHTEHCUBHOCTH 3a0O0NIeBaHUSl WJIM HApPYLIEHUS, XapaKTEePU3YIOLIErocs
CHIDKEHHEM MBIIIEYHOI Macchl MJM CHJIbL, IyTE€M BBEIEHHs HYXKNAIOLIEMyCsl B 3TOM
CcyOBeKTy crienu(puuecKoro K akTUBHHY A CBsi3bIBaro1ero Oenka u creruduueckoro k GDF8
CBsI3BIBAIOLIETO Oenka (Hampumep, aHTutena K akruBuHy A u anturena k GDF8). Crocobsr
COTJIACHO HACTOSIIIEMY H300pETEeHHMIO TAKXKe MPEeNyCMAaTPHUBAIOT JIEYEHUE, MPEeNOTBPALICHUE
W/WIN YMEHbLICHHEe MHTEHCUBHOCTU 3a00JIEBaHMS WJIM HAPYLICHUS, XapaKTEPU3YIOIErocs
CHIDKEHHEM MBIIIEYHOH MacChl WJIM CHJIbI, TyTEM BBEIEHHS HYXXIAIOLEMYCs B 3TOM
CyOBEKTy aHTHUTCHCBSI3BIBAIOINEH MOJIEKYJIbl, COAep:Kaler crenuuuecKkuii K akTUBHHY A
csi3biBaroluil 1oMeH u cneruduueckuit k GDF8 csaspiBaromuii nomeH. 3a0oneBaHus MK
HAPYLIEHUs, XapaKTEPU3YIOIINECS CHI)KEHHEM MBIIIEYHOW MAacChl WJIM CHJIbI, KOTOPBIE
MOKHO JIEYHTb, NPEAOTBpAlIATh W/WIK oO0JerdaTrb C MOMOINBIO CHOCOOOB COIJIACHO
HACTOSIIEMY M300pPETeHHIO, BKJIIOYAIOT B Ce0s CApKOMEHHWI0, KaXeKCHUI (Hampumep,
UJTUOMATHYECKYIO KaXEKCHIO MJTH KaXeKCHIO, BTOPUYHYIO K IPYrOMY COCTOSIHUIO (HaIrpuMmep,
3JI0KAYECTBEHHONW OMYXOJH, XPOHUYECKOH MOYEUYHOW HENOCTATOYHOCTU WJIM XPOHUYECKOH
OOCTPYKTHBHOHW OOJIE3HM JIETKHX)), MBIIIEYHYI) TPaBMY, MBIIIEYHYIO CJIa0OCTh /WK
arpoduro (HampuMep, BBI3BAHHYIO WJIM CBSI3aHHYIO C Oe3leiicTBHeM, MMMOOWIM3aLueH,
NOCTENIbHBIM ~ PEXHMOM, TpPaBMOH, MEQUIUHCKHUM  BO3IECHCTBHEM, XHPYPTUUYECKUM
BMEIIATEIbCTBOM (HAampuUMep, NepesioMoM IMIeldku Oenpa, 3aMelleHHeM Ta300eapeHHOro
CyCcTaBa U 3aMELIEHHEM KOJEHHOIO CyCcTaBa) U HEOOXOOMMOCTBIO HCKYCCTBEHHOH
BEHTHJISILIMM JIETKHUX), 3JIOKAaYECTBEHHYIO OITyXOJIb, OKUPEHHUE, CaxapHbIi nuadeTr, apTpwr,
pPacCessHHBIN CKJIEPO3, MBIMEYHYK AUCTPoduio, OOKOBOW aMHOTPO(QHUECKUN CKJIEpO3,

Oone3nb [lapkMHCOHA, OCTEONOPO3, OCTEOAPTPUT, OCTEONCHUIO U META0OIMIECKHUE CHHIPOMBI
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(HarmpuMep, OAVMH WJIM HECKOJIbKO M3 CaxapHOro AnadeTa, OXKUPEHHs, MUIIEBbIX HAPYLICHHH,
arpouu OpraHoB, XPOHUYECKOH OOCTPYKTUBHON OOJIE3HM JIETKUX U AHOPEKCHH).

B mHactosmem m300peTeHMHM TakXe IPEIyCMOTPEHBI  CIOCOOBI  JICUSHHS,
NPeAyNpPexXIeHUs] W/WIM YMEHbIIEHHs] WHTEHCHUBHOCTH 3a0O0JIeBaHUN WM HapyLIEHHH,
BBI3BIBAEMBIX, POBOLUPYEMBIX, 00OCTPSIEMBIX HIIN YCYTyOISIEMBIX aKTUBHOCTBIO MOJIEKYJIBI,
copepxkamiet mHruOuH PA (Hampumep, AMMEpPBI, coneprkaiue WHruOuH BA, Hampumep,
akTUBUH A, akTuBMH AB u T.J.), MyTeéM BBEIECHUS HYXIAIOIIEMYCS B 3TOM CYOBEKTY
cnennpuIeckoro K axkTHBMHY A cBs3bIBarolero Oenka (T.e. auMepa uHruOuHa BA),
HanpuMep, aHTUTeNa K aKTUBUHY A, WM €ro aHTUIeHCBsA3bIBaroIero ¢pparmenra. CoriacHO
OITHOMY AaCIIeKTy HACTOSLIEro M300peTeHUsI CIIOCOOBI COMIACHO HACTOSIIEMY H300PETEeHUIO
NpeayCMaTPUBAIOT CIIOCOOBI JIEUEHUs], MPENOTBPAILEHHUS W/ MJIN YMEHBLIEHNUS HHTEHCHUBHOCTH
¢$ubpo3a movek nyremM BBENEHUS HYXKTAIOIIEMYCSl B TOM CYOBEKTY aHTUTENA K aKTHBUHY A.
CornacHo omnpeneneHHbIM AacleKTaM HACTOSILIEro H300peTeHHss CrocoObl  COMIACHO
HACTOSIIIIEMY W300PETeHUIO MPenyCMaTPUBAIOT CIIOCOOBI JICYSHUS], MPENOTBPAILEHHs W/WIIH
YMEHBIIEHUsST WHTEHCHBHOCTH (HOpo3a MOYeK, BBI3BAHHOIO XPOHHUYECKHM 3a00J€BaHHEM
nouek (HampuMmep, BCJIENCTBHE TUIEPTEH3UH, CaxapHOro nawadera, riomepyJoHedpura,
HACJIEACTBEHHbIX 3a00NIeBaHUi (HanpuMep, MOJIUKUCTO3a MTOYEK), MOPOKOB PA3BUTHUS IOUEK,
aAyTOMMMYHHBIX 3a00JieBaHUi (HapuMep, BOJYAHKOMN) WM MPENSITCTBUH (Hanmpumep, KaMHU
B TIOYKAX, OMyXOJIH, aIcHOMA MPENCTATEIbHOI JKee3bl) UM MOBTOPHBIX HHPEKIHIH MOYEBBIX
nyTei), MyTeM BBEACHHs HYXXIAKOLIEMYCsl B 3TOM CYOBEKTy aHTUTEJAa K aKTHBUHY A.
JIONOJHHUTENBHBIE ACTIEKThI HACTOSIIErO H300PETeHHsI MPEaYyCMATPUBAIOT CIIOCOOBI JICUSHHS,
NpoQHIAKTUKN W/WUIM YMEHBIIEHUs] WHTEHCUBHOCTH CEICHCA, XPOHHYECKOW CepaevHON
HEJIOCTATOYHOCTH, XPOHUYECKOH OOCTPYKTUBHON OOJIE3HHU JIETKUX, TOOPOKAYECTBEHHON HITH
3JIOKAQUYECTBEHHOH  ()EOXPOMOLIUTOMBL, MHOMBI ~ MAaTKH/JIEHHOMHUOMBI,  MPEIKJIAMIICUH,
KEJIOUIHBIX pyOLOB, runepTpoPpuuecKux pyoOLOB UM TUIEPTOHUH JIESTOUHOH apTEPHH, ITyTEM
BBEJICHUS HYKIAIOIEMYCS B 3TOM CYOBEKTY aHTHUTENa K aKTUBUHY A. JlomONHUTENbHBIE
aCTIEKThl HACTOSIIEr0 H300pETeHHs! MPEeNyCMATPUBAIOT CIIOCOOBI JICUeHHs, MPOQIIAaKTHKH
W/WITN YMEHBIIEHUs] THTEHCUBHOCTH KaX€EKCHH, BBI3BIBAEMOH, MPOBOLIPYEMOi, 000CTpsieMOi
W ycyryOnsieMoll aKTHBHOCTBIO aKTHBHMHA A, MyTeM BBEACHHS HYKIAIOIIEMYCS B 3TOM
CyOBEKTy aHTHUTENa K aKTHBHHY A. J{OTONHUTENbHBIE ACMEKThl HACTOSINErO HM300peTeHus
NPEAyCMAaTPHUBAIOT CIIOCOOBI JICUEHUs], TPENOTBPAILEHUS W/ WJIM YMEHBLICHNUS HHTEHCUBHOCTH
NOTEPHU BECa, BBI3BIBAEMOTO, IPOBOLHMPYEMOT0, OOOCTPSAEMOro WIH yCyryOJsieMoro
aKTUBHOCTBIO aKTHBUHA A, MyTEM BBEACHHS HYKIAIOIIEMYCS B 3TOM CyOBEKTY aHTHUTENa K

aKTUBUHY A.
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Jlpyrue BapuaHTBl OCYIIECTBJICHHS CTaHYT OYEBHAHBIMH H3 0030pa CIEIyroIero

MOPOOHOTO OTMICAHHS.

KDaTKOC OINHCAHUE rpa(_[)nqecmax MaTEpPHAJIOB

@ur.1 npexacrasnsier coOOH MaTpHUIly, MOKA3BbIBAOINYIO PE3YJIbTAThl MEPEKPECTHOTIO
KOHKYPEHTHOTO aHaJiu3a aHTUTEeJIa, B KOTOPOM IEPBUYHOE AHTUTENIO K AaKTHBUHY A
("anTHTENO-00Opasen") HAHOCWIM Ha TMOKPBITHIA aHTHYeNoBeueCknM FC  CeHCOpHBbIiA
HAKOHEYHUK C MOCJIEAYIOIIUM MPOSIBJIEHUEM B PACTBOPE BTOPUYHOTO aHTHUTENA K AaKTUBUHY A
(1 MmxM), npenBapUTEIHHO CBS3aHHOTO C aKTUBUHOM A. M300pakeHbl peakiuul CBSI3bIBAHUS
(uucnosble 3HaueHust ot 0,22 no 1,84) mist xaxaold KOMOMHALMHM HMCCIENYEMBIX aHTHTEI.
Peakiin cBsI3bIBaHUS, MPEACTABIEHHBIE B OENbIX SYeiKaX ¢ YEPHBIM MPUPTOM, YKA3bIBAIOT
Ha OTCYTCTBHE KOHKYPEHIIMH 3a CBSI3bIBAHWE AaKTUBHUHA A, TIpennoyaras pa3jndHbIe
CBSI3BIBAIOLIME OOJIACTH.

Qur. 2: Ha nmaHenu A noka3aHo BiusHUE 21-THEBHOro BO3AEHCTBUS AHTUTENA K
GDF8 (H4H1657N2, 10 wmr/kr wiu 30 MI/KT) Ha CpPEAHIOK MAaKCUMAJIbHYIO CHITY
TETAHMYECKOTO COKPAIlEHUsl, IO CPABHEHUIO C W30THUIIHYECKHUM KOHTPOJIbHBIM aHTUTEJIOM.
JlaHHBIe TOIABEPraii aHAIU3y C MOMOINBI OJHO(PAKTOPHOrO IUCHEPCHOHHOTO aHAIN3a
(ANOVA) ¢ nocnenyromuMm TectoM Twroku. JloctoBepHOCTh *p<0,05 MO OTHOIIEHHIO K

U30TUITMYECKOMY KOHTpOJr0 (n = 6, HemapHelid t-kpurepuii CTplofeHTa);, n.s. =

>
CTaTUCTHYECKH HE TOCTOBEPHBIN MO CPAaBHEHMIO ¢ M30TUINOM B no3e 30 mr/kr. Ha manenu B
MOKA3aHO YBEJIMYEHHE MAKCUMAJIbHOW CHUJIbl TETAHWYECKOTO COKpALEHUs MepenHen
OonbuedepuoBoii (TA) mpmuubl y obOpadoranHeix H4H1657N2 wmbimei (10 mr/kr), mo
CPAaBHEHHMIO C MbIIIAMH, OOpaOOTaHHBIMH M3OTHITMYECKUM KOHTPOJIBHBIM aHTHTEJIOM, B
TEYEeHUE TpeX Helesb (N=0), MpH CTUMYJISILUH 3JIEKTPUUYECKUM TOKOM B JTMANA30HE YaCTOTHI
(ot 40 mo 100 T'r). /laHHbBIE BBIpasKEHbI B BUIE CPEIHETO 3HAUEHUS] CpeqHEel MaKCHUMAaJIbHOM
cunbl = SEM.

Qur. 3. Ha nmaHenn A moka3zaHa cxema IPOBEINEHHUS HKCIIEPUMEHTa [IJIsl OLIEHKU
BmsiHuss  H4H1657N2  Bo  Bpemst (a3l  BOCCTAHOBIEHHsST OT  HHOYLHUPOBAHHOH
MOJBEITMBAHMEM 3aJHUX KOHEYHOCTeW MbimedHol arpodun. Ha mnanmenn B mokasaHo
NPOLIEHTHOE M3MeHeHue B Macce TA u ukpoHoxHOH (GA) mbimm ans oOpaboTaHHBIX
H4H1657N2 n M30TUNMYECKUM KOHTPOJIBHBIM AHTUTEJIOM MBIIIEH IOCIE€ BOCCTAHOBJICHUS
yepe3 7 qHeH nonsemnBaHus 3aHUX kKoHeuHocTel (HLS + 7BoccT.) B cpaBHEHHH € MBILIIAMA

0e3 mepuoaa BOCCTAHOBJICHMS 4yepe3 7 OHeW mopasemmBaHus 3anHUX koHeuHocrteidl (HLS) u

KOHTPOJBbHBIMA MbIIaMu (koHTposib 0e3 HLS). 3HaueHuss BbIpak€HBI Kak CpenHee
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U3MEHEHHE B MPOLIEHTaX MO CPAaBHEHHWIO C KOHTPOJbHBIMHU 3HaueHmsMu O0e3 HLS + SEM.
AHanM3 HNaHHBIX C TIOMOMIBID onHO(akTOopHOTrOo mucnepcuoHHoro anaimmsa (ANOVA) ¢
nocaenyomuM TectoM Trioku. * = p <0,05 mOCTOBEPHOCTh MO OTHOIIEHHUIO K TpyIme 0e3
HLS. # = p <0,05 nocroBepHOCTH 1O OTHOLIEHUIO K rpymnme HLS.

Qur. 4. Ha maHenu A TOKa3aHO BJIMSHUE BBEACHHUS AHTHUTENA K AKTHUBUHY A
H4H10446P2 Ha maccy Tena Mbllel C THIEpIKCIIpeccuell akTuBMHA A (B CPaBHEHUHU C
U30TUITMYECKUM KOHTpOJeM). [laHHBIE aHATM3UPOBAIN C HCIIOJIBb30BAHHEM ABYX(AKTOPHOTrO
mucriepcuonHoro  anaimm3a  (ANOVA ¢ mNOBTOPHBIMM — M3MEPEHMSMH +  KpPUTEpHH
MHO>KECTBEHHOTO CpaBHEeHMsI boHedeppoHH), a 3aTeM ¢ momorbio Tecta Trroku. *= p <0,05
10 CPABHEHUIO C M30TUIUYECKUM KOHTposieM; # = p <0,05 mo cpaBHEHUIO C aKTUBUHOM A +
U30TUMNHMYECKUNH KOHTposib. Ha manenu B mnoka3zaHo BiusHME aHTUTeNa K AKTUBUHY A
H4H10446P2 Ha maccy mnepenneii GombinedepiioBoit (TA) u ukponoskHow (GA) mbimi y
MblIIeH C runepakcrpeccuel akTuBMHAa A (11O CPaBHEHHUIO C M30THUIMYECKHM KOHTPOJIEM).
AHanmu3 JaHHBIX C MOMOINBI onHodakTopHoro aucnepcuoHHoro anamuza (ANOVA) ¢
nocneAyronmM TectoM Trioku. * = p <0,05 mo OTHOWIEHMIO K BEKTOPY + M30THIINYECKUIl

KOHTpOJIB; # = p <0,05 M0 OTHOWIEHNIO K AKTUBUHY A + M30THIINYECKUH KOHTPOJIb.

TloapoOHoe onucaHue HACTOSIHIEro H300PeTeHus

ITepen Tem, xak OyneT MpeACTaBICHO OMHUCAHHE HACTOSILIETrO M300pEeTeHUs], ClenyeT
OOBSICHUTh, YTO HACTOsALIEe H300pEeTeHHE HE OrPAaHHYEHO OINUCAHHBIMH KOHKPETHBIMH
croco0aMu U HKCHEPUMEHTAIbHBIMH YCIOBHAMH, MOCKOJbKY TaKHE CIIOCOOBI M YCIIOBUS
MOTYT OTJINYaThCsl. Takke ClenyeT MOHUMATh, YTO MCIOJIb3yeMasi B HACTOSIIEM JIOKYMEHTE
TEPMUHOJIOTHSI TPUMEHSIETCS C ILeJbI0  OMUCAHHUsS TOJIbKO KOHKPETHBIX BapHAHTOB
OCYLIECTBJICHHs] M HE TpeJHAa3HaueHa Il OTPAaHUYEHUs, MOCKOJbKY O0OBEM HACTOSIIEro
u300peTeHnst OyaeT OrpaHuYeH TOJIBKO MpuiiaraeMoi popmyoi n3odpereHus.

Ecnu He yka3aHO MHOE, BCE UCMOJB3yEeMbI€ B HACTOSIIEM JOKYMEHTE TEXHHUECKUE U
HAay4HbIE TEPMHUHBI XaAPAKTEPU3YIOTCS TEM K€ 3HAYEHHEM, KOTOPOe OObIMHO MOHHUMAETCS
CMIeLHUANNCTOM € OOBIMHOH KBajuukamuedl B HacTosel OONacTH TEXHUKH, K KOTOPOH
NPUHAJISKUT HacTosiee n3obpereHue. Mcnonbp3yemblii B HACTOSIILIEM JTOKYMEHTE TEPMUH
"IpUOIM3UTENIbHO", PU HUCIIOJIB30BAHUH B OTHOILIEHHUH KOHKPETHOTO HYUCJIOBOTO 3HAYEHUS,
O3HAYAeT, YTO 3HAYEHUE MOJKET U3MEHSTHCS OT YKa3aHHOro 3HaueHUus He Oonee yeMm Ha 1%.
Hanpumep, ucrnonb3yeMplli B HAcTOSIIEM AOKyMEHTE TepMUH '"mpubmmusurensHo 100"

BKJIFOUaeT B ce0st 99 u 101 u Bce 3HaueHUst Mexay HuMU (Hampumep, 99,1, 99,2, 993, 99 4 u

T.0.).
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Xota moOble C€Hoco0bl M MaTepUasbl, AHAJOTHYHBIE WM SKBHBAJICHTHBIE TEM,
KOTOpbIE ONMHMCAHBI B HACTOSIIEM JOKYMEHTE, MOTYT OBITh HMCIIOJB30BAHbI B MPAKTHUKE WIIH
UCCIIEIOBAHUN HACTOSAIIErO M300pETeHMs, OMMCAHBbl MPEANOYTHTENbHbIE CIIOCOOBI U
MaTepHabl.

AHTHreHcnenn(puIecKne CBI3bIBAKOIINE 0eJIKH

B  Hactosmem um300peTeHHMH  INPEeNyCMOTPEHBl  KOMIIO3UIMH,  COZAeprKallne
aHTUreHcnermduueckne cBsa3biBarolmue Oenku. bojee  KOHKpETHO, B HACTOSINEM
M300peTeHNH MPENYyCMOTPEHa KOMIIO3UIMS, CcofeprKamas Crequpuueckuil K akTUBHHY A
CBSI3bIBAIOLINIT OEJIOK.

HcnonpzyemMoe B HAcTOAIIEM JOKYMEHTE BBIPAKEHHE "aHTUreHCHenn(UIecKui
cBsi3bIBatOLMil Oenok" oO3HawdaeT OeJoK, COopep KallMii MO MEHbLIeH Mepe OIMUH JIOMEH,
KOTOPbII crenn(puyecku CBSI3bIBAETCS C OIpPENEeNeHHbIM aHTUreHoM. HWIumocTpaTuBHBIE
KaTerOpUU AHTUTE€HCNIEM(PUIECKUX CBA3BIBAIOIINX OENKOB BKJIOYAIOT B ceOs aHTHUTENa,
AHTUTEHCBS3BIBAIOINNE  (DparMeHThl ~ AHTUTEN, TENTHOAbl, KOTOpble  CHEeLHU(pUYECKH
B3aMMOJIEHICTBYIOT C OINpENeNeHHbIM AaHTUT€HOM (HampuMep, MeNTHAHbIE AaHTUTEeNa),
peLenTopHblE MOJIEKYJbl, KOTOpble CrHenu(pHUIeckd B3aUMOAEHCTBYIOT C KOHKPETHBIM
AHTUTEHOM, M OeNKH, CoAepiKallue JIMIAHACBA3BIBAIOLINM YYaCTOK pPeLenTopa, KOTOPBIH
crieu(pUIECKH CBSI3bIBACTCSI C KOHKPETHBIM AHTHTCHOM.

B HacTosiem n3o0peTeHnn npenycMOTPEeHbl aHTUTeHCTIEU(UUECKUE CBS3bIBAOIINE
Oenku, KOTOpble CHEeUU(pUYECKH CBSI3bIBAIOTCS C AaKTUBMHOM A, T.e. '"crneuupuyeckue K
aKTUBUHY A CBsi3bIBaromue Oejiku". AKTHUBHUHBI TPENCTaBJISIIOT COOOM TOMO- M TeTepo-
IVIMEPHBIE MOJIEKYJIbI, copepkaiiue Oera-cyObeaMHULbL, T.€. MHTHOMH BA, wHrHOuH BB,
uHruOuH PBC w/wnmu warnbun PE. CyOpenmanna PA XapakTepu3yeTcs aMHHOKHCIOTHOM
nocienosarenbHocTeio SEQ  ID NO: 226, a cyOwpenmunmma BB xapakTtepusyercs
aMUHOKUCIIOTHOM nocnenoBatenbHOCTEI0 SEQ ID NO: 228, AkTuBUH A mpeAcCTaBiseT COOOM
roMoanMep M3 IBYX cyObenuHH BA; aktuBuH B mpencrasnser coboii roMmoauMep U3 IBYX
cyopennann [B; aktuBuH AB mpencraBnsier coboii rerepoauMep W3 OOHOW CyOBEIMHUIIBI
BA u onHoit cyobenuanLbl fB; n aktiuBuH AC npencrasiser coOoil rerepoauMep U3 OTHON
cyopennanLbI BA 1 onHOM cyObenuannb fC. Crienuduueckuil K aKTHBUHY A CBSI3bIBAIOIINH
OeJIoK MOXKET MPEACTABIATh COOOH aHTUreHCTIEU(PHUECKUI CBA3BIBAIOIINUN O€JIOK, KOTOPBIH
ciennpuIeckn cBsA3bIBaeTcs ¢ cyobpenuannei BA. Ilockonbky cyObenuanna BA HaXOAHUTCS B
MoJIeKyJax akTuBHMHAa A, akthBrMHa AB u axtmBuHa AC, "cnenmpuyeckuii K akKTHBHHY A
CBSI3BIBAIOLIUE OEJIOK" MOKET MPeNCTaBJIsiTh COOON aHTHreHCHeU(PUIeCKU CBSI3bIBAIOIITHIA

OeNIoK, KOTOpBIH crienn(UUecKr CBS3BIBAETCS C aKTUBHMHOM A, a Takke akTUBUHOM AB wm



17

akTuBUHOM AC (Ha OCHOBaHWU €ro B3amMoAeucTeus ¢ cyobenununeit BA). Takum obpasom,
B COOTBETCTBUM C OJHMM BAPHUAHTOM OCYLIECTBIIEHHsS] HACTOSINEro H300peTeHus
cnennprUIeCKnii K AaKTHBHHY A CBS3bIBAOLINI O€NOK CreruduyuecKkud CBS3BIBAETCS C
AKTUBUHOM A WJTM aKTUBHHOM A 1 akTUBUHOM AB, nnn aktuBnHOM A u aktuBnHOM AC, mimn
aKTUBUHOM A, akTUBMHOM AB u axtuBuHOM AC, HO HE CBSI3bIBAETCS C IPYTUMH JIUTAHIAMU
ActRIIB, Takumu kak aktuBud B, GDF3, GDF8, BMP2, BMP4, BMP7, BMP9, BMP10,
GDF11, Nodal u T.n. Takum oOpa3om, COrJacHO OJHOMY BapHAHTY OCYINECTBIICHUS
HACTOSINEro M300peTeHus crneuupuuecKkuii K aKTUBUHY A CBS3bIBAIOIIUN  Oesok
criennpUIECKH CBSI3bIBAETCS C AKTUBUHOM A, HO IO CYIIECTBY HE CBSI3bIBAETCS C aKTUBUHOM
B umn axtuBuHom C. CorjmacHo ApyroMy BapUaHTy OCYLIECTBJIEHHUsS CHeLU(pUYeCKHd K
aKTUBHHY A CBS3BIBAIOLINH OEIOK MOXKET TaK)Ke CBA3BIBATHCA C aKTUBMHOM B (Ha ocHOBaHUU
nepekpecTHOU peakuuu ¢ cyOopenunuueii B, T.e. unrubunom BB). CormacHo apyromy
BApUAHTy OCYINECTBJICHUS CHeHUPUUeCKUuil K aKTHMBMHY A  CBSI3bIBAIOIIUN  Oeslok
npencraBisier coOOi  CBA3BIBAOIIMK O€JNOK, KOTOPBIA CHeLU(HUUYECKH CBSI3BIBAETCS C
aKTUBHMHOM A, HO He CBs3bIBaeTCs ¢ KakuMm-nubo apyrum jurangom ActRIIB. CormacHo
APYrOMy BapUaHTy OCYINECTBJIECHMS CHELU(PHUECKUH K aKTHBHHY A CBSI3BIBAIOINUI OOk
npeacTaBysieT CoOOH CBA3BIBAOLIMI O€JIOK U Ccrieru(pUIecKu CBA3BIBACTCS C AKTUBUHOM A U
HE CBSI3bIBAETCS C JIFOOBIM KOCTHBIM Mopdorenernueckum 6enkom(BMP) (nanpumep, BMP2,
BMP4, BMP6, BMP9, BMPI10). CormacHO ApyroMy BapHaHTy OCYIIECTBJICHHUS
crieuUIecKrii K aKTUBHHY A CBSI3BIBAIOIIME OEJIOK MPEACTABISET COOOM CBSI3bIBAOIIMIA
0eJIoK, KOTOpbI crieln(UIeCKH CBSI3bIBAETCSI C AKTUBHHOM A, HO HE CBSI3bIBAETCSI C JIFOOBIM
OPYTUM MpencTaBUTENIeM HajZiceMelcTBa Tpanchopmupyromiero pakropa pocta 6eta (TGFp).

B mHacrosmem u300peTeHHMHM Takke MNPEAYCMOTPEHbI AaHTUTEHCHEeUU(UIECKHe
CBsI3BIBAIOLIME Oejku, KoTopble crienupuyecku cszbiBaroTcs ¢ GDFS, T.e. "cnenuduueckue
k GDF8 ceasbiBaromue Oenku". Tepmun "GDF8" (Takxke HaspiBaemblil "(akTop-8 pocta u
mudpdepermupopkn”  u  "mMuocraTuH" o3Ha4yaeT  OeJioK,  XapaKTepHU3YIOIIUNUCS
AMHHOKHUCJIOTHOH nocnenoBarenbHOCThI0 SEQ ID NO: 225 (3pensrii 6enok). B cooTsercTBrun
¢ HactosimmuM u3o0perenuem crnenuduueckre k GDF8 crs3piBaromue Oenku crienupuiecku
cBszbiBatoTcs ¢ GDF8, HO He cBsaA3pBaroTCs ¢ Apyrumu jgurannamu ActRIIB, Takumu kak
GDF3, BMP2, BMP4, BMP7, BMP9, BMP10, GDF11, aktuBun A, aktuBuH B, aktuBuH AB,
Nodal u T.1.

B koHTekcre HacTtosmero wu3o0peTeHHs Takwe MoJekyJdsl, kak ActRIIB-Fc
(mampumep, "ACE-031"), koTopble comep:kaT JIMTaHI-CBSI3BIBAIOLINN Y4aCTOK perenTopa

ActRIIB, He cunTaroTcs "criemu(pUUIECKUMHU K aKTUBHHY A CBSI3bIBAIOIIUMHU Oenkamu" WU
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"cnenudpuueckumn kK GDF8 cesa3pBatomumyn Oenkamu", MOTOMY YTO TaKHE MOJIEKYJIbI
CBSI3BIBAIOTCS C MHOXKECTBOM JIUTaHn0B, kKpome GDF8, akTuBnnHa A u aktuBruHa AB.

Bce ccputkn Ha Oenky, momunenTuabl U (parMeHThl OETKOB B HACTOSIIEM JOKYMEHTE
npefHa3Ha4deHbl i OOO3HAYEHMs YeNOBEUECKOH BEpCHU COOTBETCTBYIOINEro Oelnka,
NOJIMIENTHAA WIN OeNKOBOro (pparMeHTta, €Ciu SIBHO HE YKa3aHO, YTO OHHU IPENCTABJSIOT
co0OH MPOUCXOASIINE OT OTJIMYHBIX OT YEJIOBEUECKUX BHUIOB.

AHTHTeHCBA3bIBAIOIHE MOJIEKYJIbI c ABYMSI PA3JIHYHBIMHU
AHTHTeHCTIeNH(PUIECKHMH CBSI3bIBAIOIHMMH JOMEHAMH

B Hacrosmem wu300peTreHMM TakXke NPEAYCMOTPEHbl AHTUIEHCBSA3BIBAIOIINE
MOJIEKYJIbI, COZEPIKAIIUE BA PA3JIUIHBIX AHTUTCHCIENN(PUUECKUX CBA3BIBAIOIINX JOMEHa. B
YaCTHOCTH, B HACTOSIIEM H300pETEHUM MPEAyCMOTPEHBbl aHTUT€HCBS3BIBAIOIINE MOJIEKYJIBL,
copeprkale crienuPuIeckuii K akTUBUHY A CBS3BIBAIOIIMN JIOMEH M creuupUuyYeckuil K
GDF8 cesspBatomuii  gomeH. HMcmonb3yemplii B HacTosIneM JIOKYMEHTE TEPMUH
"aHTUreHCreM(PUUeCKUil  CBA3BIBAIOIIMK ~ JOMEH" MpeAyCMaTpUBAeT  IMOJMIENTHU/BI
cozepiKaliie WM COCTOsLINE M3 cieayromero: (1) aHTUIeHCBSI3bIBAIOIIUI (parMeHT
MOJIEKYJIbl ~ aHTUTena, (i) TenTHn, KOTOpbIH — crenuduyecku B3aUMOAEHCTBYET C
OMpeIeNIeHHbIM AHTUI€HOM (HampuMmep, NEeNTUAHBIM aHTUTeNoM), w/wiam (iil) JUraHa-
CBSI3bIBAIOLIAS] YACTh PELENTOpa, KOTOpas CHeuu(UYeCKH CBSI3bIBACTCS C KOHKPETHBIM
aHTureHoM. Hampumep, B HACTOsIIEM HW300pETEHUH NPENYCMOTPEHbI Oucnenupudeckue
AHTUTENA C ONHHUM ILIEYOM, COAEP KALIMM IMEPBYIO Mapy BapuaOenbHON 00JacTH TSKeIOon
uenu/BapuadensHoit obmactu serkoir nemu (HCVR/LCVR), xoropas crnenuduyuecku
CBSI3BIBAETCS] C AaKTUBUHOM A, U IPyruM Imiedom, conepskamum sropyro nmapy HCVR/LCVR,
koTopas cnenupuyecku csizbisaercsi ¢ GDFS.

Cneuuduyeckoe cBI3bIBAHHE

Hcnonp3yeMblil B HACTOSIIIEM TOKYMEHTE TEPMHH "CrieU(pUUECKH CBA3BIBACTCA" WIIH
TOMY TONOOHBIH O3HAYAET, YTO AHTUTCHCHEeIM(UYECKHHA CBS3bIBAOINUI OENOoK WiH
AHTUTEHCTIEM(PIMUECKUI CBS3BIBAIOIIMIA JOMEH OOpa3yIOT KOMIUIEKC C KOHKPETHBIM
AQHTHTEHOM, XapaKTepu3yroluiics koncranTon auccoruanuu (Kp), cocrapnsromei 500 MM
WIN MEHEee, U HE CBS3bIBACTCS C APYTUMH HEPOJICTBEHHBIMH AHTHIE€HAMH TPU OOBIYHBIX
YCIIOBUSIX HUCCenoBaHuil. "HeponcTBeHHbIe aHTHreHBbI' TMPEACTABISIOT COOOW Oelkw,
NENTHUABl WU MTOJIUNENTHABI, KOTOPBIE XapaKTEPH3YIOTCs MeHee yeM 95% aMHUHOKHCIOTHON
UIEHTHYHOCTBIO 1pyr K 1pyry. CrocoObl ompeneneHuss TOro, Crneuupu4ecku Ju
CBSI3bIBAIOTCSL JIBE MOJIEKYJIBI JPYr € APYTrOM, XOPOLIO H3BECTHBI B HACTOSALIEH oOJacTu

TeXHUKM M MPeAyCMAaTPUBAKOT, HANPUMEpP, PAaBHOBECHBIM [UAlu3, IOBEPXHOCTHBIN
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IUIA3MOHHBI  Pe30HaHC © ToMy mnoxoOHele. Hampumep, aHTHreHcenuupuueckuit
CBSI3bIBAIOIIUI O€JIOK WJIM €ro aHTUTeHCHeNM(PUYeCKHi CBS3BIBAIOLINN TOMEH, KaK OH
UCIIOJIb30BAH B KOHTEKCTE HACTOSIIETO H300pPETeHUs, COMEPIKUT MOJIEKYIIbI, KOTOPbIE
CBSI3bIBAIOTCSL C KOHKPETHBIM aHTUIeHOM (Hampumep, aktuBuHOM A w/wm AB, miu GDF8)
win ero vacteto ¢ Kp paBHOW MeHee uem mnpuOmusutensHo 500 mM, MeHee dem
npubmuzuTensHo 400 M, MeHee yeM npudnusurensHo 300 M, MeHee YyeM NPUOIH3UTETHHO
200 oM, menee yem npudbmmusutensHo 100 mM, menee yem npubmmsurenbHo 90 M, meHee
yeM npubnusutensHo 80 nM, wmeHee uem mnpubmmsurensHo 70 mM, MeHee uYeM
npubnuzuTensHo 60 MM, menee yeM nmpuOnusurenbHo 50 MM, MeHee YeM NMPUOIU3UTENBHO
40 mM, meHee yeM npudnusuTensHo 30 MM, MeHee yem npubausuTenbHo 20 MM, MeHee yeM
npubmsutensHo 10 M, MeHee yeM npuOMu3uTENbHO S M, MeHee YeM NpHOIN3UTeIbHO 4
nM, MmeHee ueM npuOIM3uTENbHO 2 MM, MeHee deM mpubnusurenbHo 1| nM, MeHee uem
npudmsurtensHo 0,5 1M, menee yem nmpubnausurensbHo 0,2 MM, MeHee YeM NPUOIN3UTENBHO
0,1 nM wumu wmenee uem mnpuOmBureabHo 0,05 mM, npu U3MEpEeHHH B aHAJIU3e
MOBEPXHOCTHOTI'O IJIA3MOHHOI'O PE30HAHCA.

Hcnonb3yeMblii B HACTOSIIEM AOKYMEHTE AHTUTEHCIEHM()UYECKUI CBSI3bIBAOIIUIT
Oenok UM aHTHreHcnenU(UUecKUuil CBS3BIBAIOLINI JOMEH "He CBS3bIBAETCA" C yKa3aHHOMN
MoJjiekysol (Hampumep, "He cBs3biBaeTrcsi ¢ GDF11", "He cBssbiBaercss ¢ BMP9", "ne
cesizbiBaeTcsi ¢ BMP10" 1 T.71.), e OeNloK MK CBSI3bIBAIOLIUI TOMEH MPH UCCIIEOBAaHUH Ha
CBSI3bIBAHHE C MOJIEKyJIoN npu Temnepatype 25°C B aHaiM3€ MOBEPXHOCTHOIO IJIA3MOHHOTO
pesonanca mnposiisier Kp, mnpespmmaromyro 50,0 HM, Wi He MPOSBISIET Kakoe-InOo
CBSI3bIBAHHE B TAKOM aHAJIN3€ WJIN SKBUBAJIEHTHOM €MY.

Hcnonb3yeMblii B HAcTOAIIEM AOKYMEHTE TEPMHUH "TOBEPXHOCTHBIN IJIA3MOHHBIN
pe30HaHC" OTHOCUTCS K ONTHUYECKOMY SIBJICHMIO, KOTOPOE MO3BOJIAET NMPOBOAUTH aHAJIU3 B
peabHOM BPEMEHU B3aMMOJECHCTBHUI MyTeM OOHAPYKEHHsI H3MEHEHUH KOHIIEHTpauuii Oenka
B OMOCEHCOpe MaTpUIIbl, HApUMeEp, ¢ Ucmonb3oBaHueM cucrembl BIAcore™ (Biacore Life
Sciences division of GE Healthcare, Piscataway, NJ).

Hcnonb3yembiii B HacTosleM nokyMeHTe TepMuH "Kp" O3HauaeT paBHOBECHYIO
KOHCTaHTy IUCCOLMALIUN ONPEAENICHHOrO OelOK-OeNKOBOro B3aWMOAEHCTBUS (HampuMep,
B3aUMOJIEIICTBUSl AHTHUTEJO-aHTUTeH). Ecnu He yka3aHO HMHOE, PacKpbIThie B HACTOSILIEM
nokyMeHTe 3HaueHust Kp oTHocsATcs k 3HaueHussM Kp, onpeznenseMbIM ¢ MOMOLIBIO aHAJIU3a
MOBEPXHOCTHOTO TJIA3MOHHOTO pe30HaHca npu Temreparype 25°C.

AHTHTEJIA H AHTHI'€HCBSA3bIBAKOIIIHE (l)pal"MeHTbl AHTUTEJ
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Kak ykaszaHo BbIlIe, aHTUTeHCIIETU(PHUECKUI CBA3BIBAIOLINIA OEJIOK MOXKET COAEepPKATh
WIN COCTOSITh U3 aHTUTEJA WJIM aHTHIe€HCBsI3bIBAOLIero pparmenTa anturena. Kpome toro, B
cryvae AHTUT€HCBSI3bIBAOLIINX MOJIEKYJ, CoZepIKaIuX IBa Pa3IUIHBIX
AHTUTCHCTIEIM(PIMUECKNX CBSA3BIBAIOIINX JOMEHA, ONUH Wi 00a U3 aHTUreHCHenn(pUIecKux
CBSI3bIBAIOLIMX JOMEHOB MOTYT COAEpKaTb WM COCTOSATh M3 AHTUT€HCBS3bIBAIOINETO
¢dparmeHTa aHTUTENA.

Hcnonp3yeMblil B HACTOSIIEM JOKYMEHTE TEPMUH "aHTUTENO, KOTOPOE CBS3BIBAETCS C
aKTUBUHOM" MaM "aHTUTENO K AKTUBMHY' TMpeAyCcMaTpUBaeT aHTHUTENa U UX
AHTUTE€HCBSA3BIBAIOIINE (PparMeHThl, KOTOpPbIE CBS3BIBAIOT PACTBOPUMBIN (parMeHT Oenka
aKTUBMHA A, a TaK)Ke€ MOTYT CBS3BIBATBCS C COAEpPXKALIUM CYOBEOUHMIY aKTUBHHA A
reTepoMMEPOM aKTUBHHA.

Hcnonb3yeMblii B HACTOSIIEM JOKYMEHTE TEPMHUH "aHTHTENO" O3HA4aeT JH00YIo
AHTUT€HCBSA3BIBAIOIIYIO MOJIEKYJTY UM MOJIEKYJIIPHBIN KOMILJIEKC, COAEPIKAIUN MO MEHbIIEeH
Mepe OHY ONpeNessIFoIy0 KoMruieMeHTapHocTh obnactb (CDR), kotopas crnenudpuyuecku
CBSI3BIBAETCS MJIM B3aUMOZIEHUCTBYET C ONPEAEIICHHBIM aHTUTE€HOM (HampuMep, aKTHBUHOM A).
TepmuH "aHTuTENO" MpenycMaTpUBAET MOJEKYJIbl HMMYHOIJIOOYJIMHA, COAEPIKALINE YeThIpe
nonunentuaHele nenu, ase Tsokensle (H) menmu m e nerkue (L) menw, B3aMMOCBSA3aHHBIE
IUCYNbQUIHBIME CBSI3SIMH, a TakXke UX MyJbTHMepbl (Hampumep, IgM). Kaxnas tsokenas
Lenb COAEPKUT BapUaOeNbHYI0 OOJACTh TSKENOW Henu (COKpPAIleHHO B HACTOSIIEM
nokymente npexacrapieHa kak HCVR wunu Vi) U KOHCTAHTHYK 00JacTh TSDKENOH LIETH.
KoHncranTHast obnacte Tspkenoi uenu comepxut Tpu aomeHa Cul, Ca2 u Cu3. Kaxknas
JierKasi 1eMb COAEPKUT BapuadeNbHYK O0JIaCTh JIETKOH Ienu (COKPAIIeHHO B HACTOSIIEM
nokymente mnpencrabieHa kak LCVR wim Vi) U KOHCTaHTHYK OONacTh JIETKOH LIETH.
KoncranTHast obnactp sierkoii nienu copepskut onuH nomeH (Crl). O6mactu Vu u VL Moryt
JOTOJHATEIBHO  TOAPA3ACISAThCS Ha O0JacTH  TUNepBapHaOENIbHOCTH, Ha3bIBa€MbIC
OTpeneNIIUMH KoMIuleMeHTapHoCcTh obnactsamu (CDR), nepemeskarommecs: ¢ obnmactsmu,
KOTOpbIE TMpPENCTABISIOT coOolf Oonee KOHCEpBATHUBHBIC, HA3bIBAEMbIE KAapKACHBIMHU
obmactsimu (FR). Kasknast Vu u VL cocrout u3 Tpex CDR u getripex FR, pacnonokeHHbIX OT
aMHUHO-KOHIIAa K KapOokcu-koHIy B cnenyromem nopsinke: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4. CornacHO pa3JW4HBIM BapHaHTaM OCYILIECTBIEHHsS HACTOSIIETO W300pPETeHUs
FR anTHTena k akTuBMHY A (WM X aHTUT€HCBS3BIBAIOINAS YACTh) MOXKET OBITh HIEHTHYHA
MIOCJIEIOBATENILHOCTSIM 3apOIbIIIEBON JINHUH YEJIOBEKA MIIM MOXKET OBITh €CTECTBEHHBIM HITH

HCKYCCTBEHHBIM oOpazom MOIU(pHUIHPOBAHA. AMMHOKUCJIOTHAs KOHCEHCYCHas
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MIOCJIEIOBATENIbHOCTh MOXKET OBITh OIpenesieHa Ha OCHOBAHUH IMPSIMOTO aHAIN3a ABYX HWIJIH
6onee CDR.

Hcnonb3yeMblii B HAcTOALIEM  JOKYMEHTE TEPMHUH  "aHTUTENO"  Takke
NpeayCcMaTpUBaeT aHTHICHCBA3BIBAIOLINE (hPPAarMEHTHl MOJTHOPA3MEPHBIX MOJIEKYJ aHTUTE.
Hcnonp3yemMble B HACTOSAIEM TOKYMEHTE TEPMUHBI "aHTUT€HCBA3bIBAIOIAS YaCTh" aHTHUTENA,
"aHTUT€HCBA3BIBAIOIINN (parMeHT" aHTUTeNa W TOMy MOAOOHOE MpeaycMaTpuBaeT OO
NPUPOAHBIH, (PEPMEHTATUBHO TMOJNyYaeMbIl, CHHTETUYECKMH WM CKOHCTPYHPOBAHHBIH C
MOMOIIBI0 M€HHON WH)KEHEPUH IOJHUMENTHA WU TJIMKOMPOTEUH, KOTOPBIA Crenu(puuecKu
CBSI3bIBAETCS] C AaHTUT€HOM C 0Opa30BaHHEM KOMILIEKCA. AHTHUIE€HCBS3bIBAIOINE (PparMeHThI
AHTUTENAa MOTYT OBITh NOJYyYEHBI, HANpUMep, U3 IOJHOPA3MEPHBIX MOJIEKYJ aHTHTENa C
UCTIOJIb30BAaHUEM JIIOOBIX MOAXOASIMM CTaHAAPTHBIX TEXHUK, TAKMX KaK TEXHUKHU
NPOTEOJIUTHUYECKOTO  pACLICIUIEHUss WM PEeKOMOWHAHTHOW  Te€HHOH  WH)KEHEpHH,
npeaycMarpuBaroIiux ympasienue u skcrpeccuro JIHK, xomupyromeii BapuaOenbHbI U
HeOoOs3aTeIbHO KOHCTAaHTHBIM noMeHbl aHtuTena. Takas JIHK wu3BecTHa w/wiaum Jierko
AOCTYIIHA, HamnpuMep, M3 KOMMEpYeCKHMX HCTOYHMKOB, OubOmmorek JAHK (B TOM umcie,
Hanpumep, OuOIMOTeK (haroB-aHTUTEN) WIM MOXeT ObiTh cuHTe3upoBaHa. JJHK moxkHO
CEKBEHUPOBATb U YMPABJSATb XUMHUYECKH WJIM C HCIOJb30BAaHHEM TEXHHK MOJICKYJISPHOU
OMOJIOTHH, HANpUMEpP, PACIOJIOKUTh OOWH WJIH HECKOJbKO BapualOeIbHBIX  W/UJIH
KOHCTAHTHBIX JTOMEHOB B TOIXOMSLIYI0 KOH(PUTYPALUIO WM BBOAUTH KOJOHBI, CO31aBaTh
OCTaTKH LIUCTEHHA, M3MEHSATD, TOOABJISITh WIIN YAAJISTH AMUHOKHCIIOTHI U T /1.

HeorpannuuBaronie npuMepbl aHTHTEHCBS3BIBAIOMINX (DPArMEHTOB BKIIIOYAIOT B
cebs: (1) pparmentsr Fab; (ii) ¢pparmentsr F(ab')2; (iii) ¢pparments! Fd; (iv) ¢pparmentsr Fv;
(v) onHouenoueunbie MoJiekyJibl Fv (scFv); (vi) dparmentsr dAb u (vil) MUHIMaIbHBIE OJIOKH
pacro3HABaHUS, COCTOSIIME M3 AMHUHOKHUCIOTHBIX OCTAaTKOB, KOTOPBIE HMUTHPYIOT
runepBapradeNbHy0  o0NacTh aHTUTeNa (HAmpHUMep, BBIIEJNEHHYK  OMNPEAEIISOLIYEO
komrieMeHTapHocTh 06macth (CDR), takyro kak menruny CDR3), wimm nentun FR3-CDR3-
FR4 ¢ orpanudeHHOll KOH(pOpPMAIMOHHON CcBOOOMOH. Jlpyrue CKOHCTPYHPOBAHHBIE
MOJIEKYJIbI, TaKM€ Kak CrenupuuecKue K JOMEHY AaHTUTeNla, OJHOIOMEHHbIE AHTHTEJA,
AaHTUTENA C YAAJIEHHBIMH JIOMEHAMH, XUMEpPHbIE aHTHTENa, aHTHTena ¢ nmpuBuTbiMH CDR,
ayaTena, Tpuatesa, TeTpareiia, MUHHTENa, HAaHOTea (HanmpuMep, ONHOBAJICHTHBIE HAHOTEJA,
IBYXBAJIEHTHbIE HAHOTENAa W T.J.), MMMYHO(apMaleBTUYECKHE CpPEACTBA Ha OCHOBE
MOIyJIbHOTO Oenika manoro pasmepa (SMIP) u BapuabenbHbIe TOMEHBI aKyJibl Ignar, Takxke
OXBATBIBAIOTCS UCTIONIb3YE€MBIM B HACTOSIIIEM JIOKYMEHTE BBIpAKEHUEM

"aHTUT€HCBA3BIBAIOIINHN (pparMeHT".



22

AHTHIeHCBSI3bIBAIOLINI (PAarMEHT aHTUTENa, KaK NpPaBUiIO, OyAeT comepikaTh IO
MEHbIIEH Mepe OAWH BapualeNnbHbI noMeH. BapuabenbHbIl TOMEH MOXXET ObITH JEOOOTO
pazMepa MM aMHHOKHUCJIOTHOH KOMIO3ULMH M OOBIYHO COAEPIKHT IO MEHBLIEH Mepe OIHY
CDR, koTtopas NpUMBIKA€T K FMJIM HAXOOWUTCSI B pPaMKe CUUTBIBAHUS C OIHUM WIH
HECKOJIBKUMH KapKacCHBIMH MOCIENOBATEIbHOCTH. B aHTHUreHCBs3bIBaOIUX (parMeHTax,
comepiKalNx AOMEeH VH, CBA3aHHBIH C JOMEHOM VL, IOMeHbl VH M VL MOryt ObITb
PAacIoNoKeHbl OTHOCUTENBHO APYT Ipyra B JIIOOOM MoaxoasimeM pacnoioxenuu. Hampumep,
BapuadenbHasi 001acTh MOKET OBITh AUMEPHOU U conepikaTb qumepbl Vu-VH, Vu-VL uimn V-
VL. AnbTEepHaTHBHO, AaHTUIEHCBS3bIBAIOIIUN (parMeHT aHTUTeNa MOXET COAep)KaThb
MOHOMEPHBIN JOMEH VH Wi VL.

CornacHO HEKOTOPBIM BapHaHTaM OCYIIECTBJIEHUs AHTUIME€HCBSI3BIBAIOLINN (pparMeHT
AHTUTEJA MOXET COAEpKaTh MO MEHbIIEH Mepe OAuH BapuaOesbHbI AOMEH, KOBAJEHTHO
CBSI3aHHBIII IO MEHbILIEH Mepe ¢ OJHMM KOHCTAaHTHBIM AOMeHOM. Heorpanuuusarouiue
WUTIOCTPATHBHBIE KOHQUTYpalUK BapHaOeNbHbIX U KOHCTAHTHBIX JOMEHOB, KOTOPbIE MOTYT
ObITb HalileHbl B TMpeAeNax AHTUICHCBS3BIBAIOIErO (parMeHTa aHTHTENAa COIJIACHO
HacTosieMy Hu3o0pereHuro, BKmo4aoT B ceds: (1) Vu-Cul; (i1) Vu-Cu2; (iii) Vu-Cu3; (iv)
Vu-Cul-Cu2; (v) Va-Cul-Cu2-Cu3; (vi) Vu-Ca2-Cx3; (vil) Vg-Cr; (viii) Vi-Cul; (ix) Vi-
CHZ; (X) VL-CH3; (Xi) VL-CHI-CHZ; (Xii) VL-CHl-CH2-CH3; (Xiii) Vi-Cu2-Cu3 n (XiV) Vi-CL.
B nroboii koHpurypaunn BapuabenbHbIX M KOHCTAHTHBIX JOMEHOB, BKJIKOYasi B ce0sl Kakue-
a00 TEepEeYHCNIEHHbIE BbIIIE WUIOCTPATHBHBIE KOH(PUrypanuu, BapuadelbHble U
KOHCTaHTHBIE JIOMEHBI MOTYT OBITh JINOO HEMOCPEACTBEHHO CBSI3aHBI IPYT C APYroM, JIUOO
MOTYT OBITh CBSI3aHBI TOCPEACTBOM IOJIHOTO WJIM YAaCTUYHOTO MIAPHHUPA WM JIMHKEPHOH
obnactu. [llapHupHast 001aCTh MOXKET COCTOSATH 1O MEHbIIEH Mepe u3 2 (Hampumep, 5, 10, 15,
20, 40, 60 wnu OoJee) aMHHOKUCIIOT, KOTOPbIE MPUBOIAT K MMOKOHM HIIH MOJYTHOKOW CBSI3U
MEXKAY COCeOHUMH BapuaOeNbHBIMH W/WJIM KOHCTAHTHBIMH JOMEHAMHU B  OIHOH
NOJIMMENTHAHOW Monekyjie. Kpome TOro, aHTHUIeHCBSI3bIBAOIIUI (PAarMEeHT AaHTUTENA
COTJIACHO HACTOSLIEMY M300PETEHHIO MOKET CONEepKaTh TOMOJUMED HIIN retepoaumMep (Hiu
APYroi MyJbTHMEp) 000N M3 KOH(PUTypaluil NMEepeYHCICHHBbIX BBIIE BAPHAOENIBHOTO U
KOHCTAHTHOTO JOMEHa B HEKOBAJEHTHOH CBSI3M APYr € APYrOM W/WINM C ONHUM WIH
HECKOJIbKUMH MOHOMEPHBIMU JOMEHaMH VH Wi VL (HarmpuMep, ¢ MOMOIIBIO TUCYIbQUIHON
cBsi3u(ein)).

Kak B cny4yae ¢ mONHOpa3MEpHBIMH MOJIEKYJAMH AHTHTEJ, AHTUICHCBS3BIBAIOIIHE
(parMeHTbl MOTYT OBITh MOHOCTIELM(PHUECKUMH WA MYJIbTUCTEIUPUIECKIMH (HAIPUMED,

oucnenudrueckumu). MynbTucnenn@UIecKnii aHTUT€HCBSI3bIBAOLINI (parMEeHT aHTUTENA
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Oynet, KaK MpaBUIIO, COAEPKATh MO MEHBIIEH Mepe /IBa Pa3JIMYHbIX BapuaOeIbHBIX JOMEHA,
NpUYeM KaKabli BaprabeNbHbIA JOMEH CIIOCO0eH crenn(puIecKH CBA3BbIBATHCS C OTAEIbHBIM
AHTUTEHOM WJIM JIPYTMM OJIUTONOM Ha TOM ke aHtureHe. JlroOoit  ¢Qopmar
MyJIbTHCTIEIM(DUUECKIX AHTUTEN, BKIOYass B ceds (opmaThl OMMCAHHBIX B HACTOSINEM
JOKYMEHTE WIITIOCTPATHBHBIX OUCIEHU(PUUECKUX AHTHUTEN, MOXKET ObITh aJanTHPOBaH IJIs
UCIIONIb30BAaHUsI B KOHTEKCT€ AHTUI'CHCBSA3BIBAIOIIETO (PparMeHTa AaHTHTENa COIJIACHO
HACTOSIIEMY HM300pPETEHHUIO ¢ UCIIONIb30BAHUEM OOBIYHBIX TEXHHK, JOCTYIHBIX B HACTOSIIEH
00JTaCTH TEXHUKH.

AHTUTENa COMJIACHO HACTOSIEMY HM300pPETeHHI0 MOTyT ()YHKLHMOHUPOBATH
MOCPEACTBOM KOMIUIeMeHT3aBucuMon nurorokcudHoctd (CDC) wmim aHTUTEN03aBUCHMOM
KJIETOYHO-ONOCPEI0BAHHON LIUTOTOKCUYHOCTH (ADCC). "KommiemeHT3aBucuMasi
UTOTOKCUYHOCTE" (CDC) OTHOCHTCS K JIM3UCY 3KCIPECCHPYIOIIUX AHTUTEH KJIETOK C
NIOMOIIBIO AHTUTENA COIJIACHO HACTOSIIIEMY HM300pPETEHHI0 B TMPUCYTCTBUH KOMILJIEMEHTA.
"AHTHTEN03aBUCHUMAsT KJIETOUHO-OnocpenoBaHHasi nUToTokcHuHOCTh" (ADCC) oTHOCHUTCS K
OINOCPEZOBAHHOW KJIETKAMH pEakIMH, B KOTOpPOH Hecnmeuupuyeckue IUTOTOKCHYECKUE
KJIETKH, KOTOphle dKcrpeccupyroT peuentopsl Fc (FcR) (Hanmpumep, KJIeTKH HaTypasibHbIE
kusiepbl (NK), Helitpoduisl U Makpodaru), pacrno3HarOT CBS3aHHOE AHTUTENO Ha KJIETKe-
MHILIEHH U, TAKIM 00pa3oM, mpuBoaAT K juzucy kietku-muinenn. CDC u ADCC moryT ObITh
U3MEPEHBI C TIOMOLIBI0 AHAJIN30B, KOTOPBIE XOPOIIO M3BECTHbI U JOCTYIHBI B HACTOSIIEH
obnactu Texuuku. (Cmorpure, Hanpumep, nareHTsl CIIIA NeS500362 u 5821337 u Clynes ef
al., PNAS USA 95:652-656 (1998)). KoncrantHast 00yacTb aHTUTEJNIA Ba)KHA B CIIOCOOHOCTH
aHTUTEeNa (PUKCHPOBATH KOMIUIEMEHT U  ONOCPENOBaTh  3aBHCHUMYKO OT  KJIETOK
LIUTOTOKCUYHOCTb. Takum 0Opa3oM, M30TUI aHTHTENIA MOXKET ObIThb BbIOPAaH Ha OCHOBAHUHU
TOTO, KEJATEIBHO JIN JIJIsl AHTUTEJIA OTIOCPEOBATh [IUTOTOKCHYHOCTb.

CornacHo HEKOTOPBIM BapUAHTAM OCYILIECTBJIEHHS] HACTOALIEr0 H300pPETeHUs
AHTUTENA K AaKTHMBUHY A COIJIACHO HACTOALIEMY HW300pPETEHUIO MpPEACTABISIOT COOOH
YyeJioBeUeCKre aHTuTena. VMcrnonbp3yembplii B HACTOSIIIEM JTIOKYMEHTE TEPMHUH 'YEIOBEUECKOe
AHTUTENIO" TpenHa3HaueH [UId BKJFOUYEHHUS aHTHUTENA, COJAeplKamero BapuaOelbHbIE U
KOHCTAaHTHblE OO0JIACTH, TOJNY4YEHHbIE U3 TOCJIEAOBATEILHOCTEH HMMMYHOTJIOOYIMHA
3apONBILIEBOH JIMHMM 4YeloBeka. YenoBeueckne aHTHTENAa COTJIACHO  HACTOSIIEMY
U300pPETEHHI0O  MOTYT  COAEepKaThb  AMHHOKHCIIOTHbIE  OCTATKH, HE KOAHUPYEMbIe
MIOCJIEIOBATENIbHOCTSMH MUMMYHOTJIOOYJIMHA 3apONbIIIEBON JIMHHHM YeJOBeKa (Hampumep,
MyTall{, BBEICHHBIE CIyYalHBIM WJIH CaNT-CreU()HYECKIM MyTareHe3oM i1 Vilro WiIn

NyTeM COMAaTUYeCKON Mytauuu in vivo), Hanpumep, B CDR u, B wactHoctu, CDR3. Tem He
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MEHee, HCIOJIb3YeMbI B HACTOSINEM TOKYMEHTE TEPMHUH 'YHEJOBEUECKOE AaHTUTENO" He
MpenycMaTpuBaeT aHTUTENa, B KOTOpBIX mocienaosarenbHocTu CDR, monydenHble u3
SaPOHbImeBOﬁ JIMHUUW APYTUX BUAOB MIICKOINUTANOIIUX, TAKUX KaK MbIIIb, 6]:>I.]'II/I MPUBUTHI Ha
YeJIOBEYECKHE KapKACHBIE ITOCIE0BATEIbHOCTH.

AHTHTENa COINIAaCHO HACTOALIEMY M300PETEHHI0O MOTYT COIJIaCHO HEKOTOPBIM
BapHaHTaM OCYILIECTBJICHHS MIPEICTABIATh COOON peKOMOMHAHTHBIE YEJIOBEUECKHE aHTHUTEJIA.
Hcrnonb3yeMblii B HACTOSIIIEM JOKYMEHTE TEPMHUH 'PEKOMOMHAHTHOE YeJIOBEUECKOe
aHTUTENO" npeaHasHa4€H MJid BKIIFOYCHHsS BCCX AHTUTEI YCJIOBCKA, KOTOPBIC IMOJYHYCHBI,
OKCIPECCUPOBAHDBI, CO3AaHbl WJIM BbIACICHBI peKOM6I/IHaHTHbIMI/I CHOCO6aMI/I, TAKUMH KakK
AHTHTENA, SKCIPECCUPOBAHHBIE C MCTIOIb30BAHHEM PEKOMOMHAHTHOIO BEKTOPA 3KCIPECCHUH,
TpaHC(PUIIMPOBAHHOTO B KJIETKY-XO3siIMHAa (OMUCAHO JOIMOJIHUTEIBPHO HIXKE), aHTUTENa,
BbIZICIEHHbIE U3 PEKOMOWHAHTHOH, KOMOWHATOPHOW OHOIMOTEKH YeIOBEUECKHUX AaHTUTEN
(OmMCaHO JOMONHUTENBHO HIDKE), AHTUTENA, BhIACICHHbBIE U3 JKUBOTHOTO (HAMIPUMEP, MBILIIH),
KOTOpO€ TpPEACTaBsieT cOOOH TPAHCTEHHOE Uil TeHOB HMMYHOITIOOYJHMHA dYeloBeKa
(cmotpute, Hanpumep, Taylor ef al., Nucl Acids Res 20:6287-6295 (1992)), wnu aHTuTeNa,
MOJIY4YEeHHbIE, OSKCIPECCUPOBAHHbBIC, CO3MAaHHBIE WM BbIIEJICHHBIE JIOOBIMH JIPYTUMHU
CpeaCTBaMU, KOTOpPbIE MPEATNOJaraloT UCIIOIb30BAHNE CIUIAMCHUHT TIOCTIeIOBATEIbHOCTEH reHa
YeNIOBEUYeCKOro MMMYyHOrJoOyauHa B apyrue nocnenosarenbHoctu  JIHK.  Takue
peKOM6I/IHaHTHbIe YCJIOBCUCCKHUE AaHTUTEJIA COACPIKAT Bapna6eanbIe U KOHCTAHTHBIC
00NacTH, TOJNy4YeHHbIE W3 TMOCIENOBATEIbHOCTEH HMMYHOIJIOOYJIMHA 3apONBIIIEBON JTMHUN
yenoBeka. CoOrjjacHO  HEKOTOPbIM  BapHaHTaM  OCYLIECTBJIEHHs, OJHAKO, TaKHe
PEKOMOMHAHTHBIE YEJIOBEYECKHE aHTUTENA MOABEPTalTCs MyTareHesy in vifro (WM, Korma
UCTIONB3YEeTCsT  JKMBOTHOE, TPAHCTEHHOE IO  IOCJIEAOBAaTENIbHOCTSIM Ig  denoBeka,

COMATHYECKUIl ~ MyTareHes in  Vivo) W, TakuM  o0pa3oM, aMHHOKHCIIOTHBIC

>
MIOCJIEIOBATENIbHOCTU o0sacTed Vu M VL PeKOMOWHAHTHBIX aHTHUTEJ MPENCTABJISIOT COOOH
MOCJIE0BATENbHOCTH, KOTOpble, HE CMOTPS HAa TO, YTO MOJy4eHbl W3 U CBS3aHBI C
MOCJIE0BATENbHOCTAMU VH U VL 3apOAbIIIeBO JIMHUHU YeJIOBEKa, HE MOTYT CYIIeCTBOBATh B
MIPUPOAE B penepTyape aHTUTEN 3apOAbILICBON JJUHUU YEJIOBEKA i71 VIVO.

UenoBeuyeckne aHTUTENIA MOTYT CYINECTBOBATh B JIBYX (pOopMax, KOTOpPBIE CBSI3aHBI C
IIAPHUPHOH HEOTHOPOAHOCTHIO. B omHO# opme Monekysna MMMYHOrJIOOYJIWHA COAEPIKUT
CTaOMJIBHBIA YETBIPEXLETIOYEYHBIII KOHCTPYKT, COCTaBJBIOIUi mpuOnusutensHo 150-160
k/la, B KOTOpOM JMMepbl YAEpPKUBAIOTCS BMECT€ C IMOMOLIBIO MEKLENOYeUHON

IUCYNb(QUIHON CBSI3U MEXIY TSDKEJbIMU LernsiMH. Bo BTopol ¢opme numepsl He CBSI3aHBI C

MOMOIIBI  MEXIEMOYEUHbIX  AUCYIb(PUAHBIX CBS3eH W OOpasyrTCs  MOJIEKYJIBI,
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cocTapJjsironue npudnusureapbHo 75-80 k/la, cocTosIue n3 KOBAJEHTHO CBSI3aHHBIX JIETKOH U
TSDKENION Leneit (monyanTuTeno). Itu GopMbl ObUTH YPE3BBIYANHO TPYAHO OTHENUTbH, aXKe
nocie appuHHON OUNCTKH.

UYacTora mnosiBieHUs BTOPOH (OPMBbI B PA3JIMYHBIX MHTAKTHBIX m3otumnax IgG
o0yClIOBJIEHa, HO HE OTPaHWYEHA, CTPYKTYPHBIMH DPA3JUYUAMH, CBI3aHHBIMH C H30THUIIOM
IIapHUPHOI 00JacTH aHTUTeNna. 3aMelleHue ONHOM aMMHOKHCIIOTHI B INAPHUPHON 0oOjacTu
mapaupa IgG4 yenoBeka MOXKET 3HAUUTENBHO YMEHBIIUTB MOSIBIEHUE BTOPOil popmbl (Angal
et al. Molecular Immunology 30:105 1993)) no ypoBHe#, kak NpaBUJIO, HAOMIOJAEMBIX C
ucnionb3oBanneM mapHupa IgGluenoseka. Hacrosimee n3oOpereHne OXBaThIBAET aHTHUTEINA,
XapaKTepU3YIOINECs HATMUYUEM OHOMN WM HECKOJBbKUX MyTalui B oonactu nerny, Cu2 nimm
Cu3, xoTopble MOTYT OBITH >KeJaTeJbHBIMHU, HAIPUMEpP, B NPOU3BOJCTBE, IS MOBBIIICHUS
BBIXOJIa JKeJlaeMOH (pOpMBbI aHTUTENA.

AHTHTENA COIJIACHO HACTOSILIEMY HM300pPETEHHI0 MOTYT MPEeACTaBJATh COOOM
BbIZIENIEHHbIE aHTUTeNa. MCrojbp3yeMblil B HACTOSINEM JOKYMEHTE TEPMHH ''BBbIJENIEHHOE
AHTUTENIO" O3HAYAET AHTUTENIO, KOTOpPOe OBbLUIO HACHTU(PUIMPOBAHO M OTAEJICHO W/WIN
BOCCTAHOBJIGHO U3 [0 MeEHbIIEH Mepe OAHOrO KOMIIOHEHTa €ro NpPUPOAHON Cpenbl.
Hanpumep, aTHTEN0, KOTOpOE OBLIO OTAENIEHO WM YAAIEHO MO MEHbLIEH Mepe U3 OIHOIO
KOMIIOHEHTa OpraHM3Ma HWJIM M3 TKAHU WIH KJETKH, B KOTOPOW AHTUTENO CYINECTBYET B
NPUPOAE WM TPOUSBOAMTCS ECTECTBEHHBIM IyTEM, TMPEACTaBisieT CoOOW "BbImeNeHHOE
AHTUTENIO" ISl LeJIed HACTOSIIIEero M300peTeHus. BrineeHHOe aHTUTENO TaKKe BKIIOYAET B
ceOsi aHTUTENO M Sifu BHYTPU PEKOMOWHAHTHOW KIJIETKH. BbineneHHblE aHTUTENA
NPEACTABISIFOT COOOW aHTHUTENa, KOTOpbIe OBLIM IMOABEPTHYTHI MO MEHbINEH Mepe OIHOHN
CTaguM OYUCTKH WM BblaeneHus. COrIaCHO HEKOTOPBIM BapHAHTaM OCYINECTBIICHUS
BBIZICJIEHHOE AHTHUTEJIO MOXKET OBITh MO CYINEeCTBY CBOOOAHBIM OT JAPYrOro KIETOYHOT'O
Marepuaia Wi XUMAYECKUX BEIECTB.

B nHacrosmemM n300peTeHn: npeayCcMOTPEHbl HERTPATU3YIOIINE W/ WA OJIOKUPYIOIINE
aHTUTENa K aktmBuHy A. Hcmonb3yemblii B HACTOSALIEM JOKYMEHTE€ TEPMHUH
"HelTrpanm3yromee" wiu "ONOKUpyrOmee" aHTHUTENO TMpeaHa3HaueH sl OOO3HAYeHUs
AHTUTENA, CBSI3bIBAHUE KOTOPOTO C aKTUBUHOM A (1) MPEnsITCTBYET B3aUMOCHCTBUIO MEXKIY
aKTUBMHOM A ¥ pELEeNnTOpOM aKTHBHMHA (HAaNpHMep, PEelenTopoM akTuBWHa THma IIA,
peuenropom aktuuHa Tumna 1B, penentopom aktuBuHa THHa I u T.1.); (ii) mpensTcTBYET
00pa30BaHMI0 KOMIUIEKCOB AaKTHUBHH-PELIENTOP AakTHUBMHA w/miau (ill) TPUBOOUT K
UHTHOMPOBAHUIO TIO MEHbIIEH Mepe OnxHOW Ouonormyeckod (YHKIMHM aKTUBHUHA A.

WHruOuposanue, BI3BAHHOE HEHTPAIM3YIOIIUM WM OJIOKHPYIOIIUM aKTHBHH A aHTHUTEIOM
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He 00s3aTeIpbHO MAODKHO OBITh TOJHBIM, OO TeX IOp IOKa OH He OOHapyXHUTCA C
UCTIOJIb30BAHUEM  COOTBETCTBYIOLIEro  aHanu3a. MIulrocTpaTUBHbBIE — aHANW3bl [
OOHapy XKeHHsI ”HI'MONPOBAHUS AKTUBHHA A OIUCAHBI B AEHCTBYIOIUX TPUMEPAX.
OnucanHple B HACTOSILIEM JOKYMEHTE aHTUTENa K aKTUBUHY A MOTYT COAepKaTb
OHY WM HECKOJbKO aMHUHOKHCIOTHBIX 3aMEH, BCTaBOK W/MJM Jeleluil B KapKaCHBIX
obmactsix n/umn CDR BapnaOenpHBIX TOMEHOB TSDKENON M JIETKOH Iierel, O CPaBHEHUIO C
COOTBETCTBYIOLMMH T10CJIE0BATENHOCTSIMU 3apOABIIIEBON JIMHUYU, U3 KOTOPOHM aHTUTeNa
Obutn mojydeHbl. Takue MyTauMd MOTYT OBITh JIETKO YCTAaHOBJIEHbI IYTEM CPaBHEHUS
PAcCKpBITBIX B HACTOALIEM JOKYMEHTE€ AaMHHOKHMCIOTHBIX IIOCJE€IOBAaTENbHOCTEN C
MIOCJIEIOBATENIbHOCTSAMHU 3apOABIIIEBON JIMHUM, IOCTYNHBIMM, Hampumep, M3 oOmux 0a3
JaHHBIX TocnenoBaTenbHOcTell aHTuTen. Hactosmee wu3oOperenue Bkimoudaer B ceds
AHTUTEJA W WX AHTUTCHCBS3BIBAIOINME (PparMeHThl, KOTOpBbIE MONYy4YeHbl U3 JIIOOOH u3
PACKPBITBIX B HACTOSALIEM JOKYMEHTE aMUHOKHUCIIOTHBIX NTOCJIEN0BATEIbHOCTEN, IPUYEM O HA
WIN HECKOJIbKO aMHHOKHCIIOT B OJHOM WJIM HECKOJBKHMX KapkacHbIX obmacTsx w/uimu CDR
MYTHPYIOT A0 COOTBETCTBYIOIIErO OCTAaTkKa(OB) MOCJIENOBATENBHOCTH 3apOBIIIEBON JIMHUH,
U3 KOTOpOH aHTHUTENo ObUIO MOJYy4Y€HO, WM A0 COOTBETCTBYIOINErO OCTaTKa(oOB) APYroif
NOCJIEIOBATEIbBHOCTU ~ 3apOJBIIIEBON  JIMHUM  YeJOBeKa, WM A0 KOHCEepBAaTHUBHOM
AMHHOKHUCJIOTHOM 3aMEHBbl COOTBETCTBYIOLIErO OCTAaTKAa(OB) 3apOABIIIEBON JMHUU (Takue
WU3MEHEHHUsl TOCJEeN0BAaTEeIbHOCTH HAa3bIBAIOTCSl B HACTOSIIEM JOKYMEHTE BCE BMECTE Kak
"MyTauuu 3aponbiimeBoii uHuu'"). Crienuanuct ¢ OObIMHONM KBanu(UKAIMEeH B HACTOSIIEH
O0JNIaCTH TEeXHUKH, HAYMHAS C OMHUCAHHBIX B HACTOSILEM JOKYMEHTE MOCJEeIOBATEIbHOCTEH
BapuabenpbHONH OOJNACTH  TSDKEJNOM W JIETKOW  IeMH, MOXeT JIeTKO TPOU3BECTH
MHOTOYHCJICHHBIC AHTHUTEIA U aHTUTE€HCBS3bIBAIOLINE (PparMeHThI, KOTOPbIE CONEPKAT OTHY
WJIN HECKOJIBKO OTHENbHBIX MYTAlMi 3apOBIIIEBON JIMHUKM WM UX KoMOuHauuu. CoriacHo
HEKOTOpPBhIM BapHaHTaM OCYILIECTBICHHs BCce ocTtaTku kapkaca w/mian CDR B pmomeHax Vi
wwmn VL MyTHPYIOT K NEpBOHAYAJIbHOMY BHAY OCTaTKOB, HAWIEHHBIX B HCXOIHOH
NOCJIEIOBATENIbHOCTA  3aPOABIIIEBON JIMHUHM, W3 KOTOPOH AaHTUTENO OBLIO IOJYYEHO.
CornacHo ApyruM BapuUaHTaM OCYIIECTBJEHHUS TOJBKO HEKOTOpble OCTaTKH MYTHUPYIOT K
NepPBOHAYAJILHOMY BUAY HCXOJHOW IMOCIEAOBAaTEIbHOCTH 3apOABILIEBON JUHUM, HAIpUMep,
TOJIKO MYTUPOBAHHBIE OCTATKU HAWEHbI B NepBbIX 8 amuHokucaoTax FR1 wnu B mocnenHux
8 amuHokucnorax FR4, unu Tonbko myTupoBaHHble octaTku HaiineHsl B CDR1, CDR2 unu
CDR3. CornacHo ApyruM BapuUaHTaM OCYIIECTBJEHHUS OJWH WM HECKOJBKO OCTAaTKOB W3
kapkacHoii obmact w/mmum CDR MyTHPYIOT 1O COOTBETCTBYIOLIETO OCTaTrka(OB) IPyroi

MoCJICA0BATCIbHOCTU 3apOHbImeBOﬁ JINMHUN (T.e. NnocCJICaA0BaTCIbHOCTHU 3apOI[bIH_IeBOI\/'I JIMHUU,
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KOTOpasi OTJIMYAETCsl OT IMOCJIEeN0BATEIbHOCTH 3apOJBIIEBON JMHUM, U3 KOTOPOIl aHTUTEINO
U3HAYaIbHO mpoucxonuT). Kpome TOro, aHTurena COracHO HACTOSIIEMY H300pETEHHIO
MOTYT COZepKaTh JIOOYI0 KOMOWHAIMIO ABYX WJIM Oojiee MyTalMi 3apONbIIIEBOH JIMHUH B
kapkacHoii obOmactu w/mmm CDR, Hampumep, Korma HEKOTOpBIE OTHEIbHBIE OCTATKH
MYTUPYIOT [0 COOTBETCTBYIOLIErO OCTAaTKa  ONpEIENEeHHOH  IMOCJIeN0BaTeNbHOCTH
3apOABILIEBON JIMHUHU, B TO BPEMsI KOT/1a HEKOTOpbIE APYTUe OCTATKHU, KOTOPbIE OTINYAOTCS
OT UCXOJHOW MOCJIEA0BATEIbHOCTH 3aPOBIIIEBOI JIMHUY, MOAAEPKUBAOTCS UM MYTUPYIOT
JI0 COOTBETCTBYIOIETO OCTaTKa APYrOM MOCIENOBATEIbHOCTH 3apOAbllieBOM JuHUU. llocae
NOJTy4€HUs, aHTUTENIA U aHTUT€HCBSA3BIBAIOIINE (DparMeHThl, KOTOpPbIE COAEPIKAT OHY HIIU
HECKOJIbKO MyTallUi 3apOJBIIIEBON JIMHUU, MOTYT OBITH JIETKO HMCCJIEJOBAHbI Ha HaJINYNe
OJTHOTO MJIM HECKOJIbKMX >KEJIATENIbHBIX CBOMCTB, TAKMX KakK, YJy4IIE€HHas CIeHu(pUIHOCTD
CBSI3bIBAHMSI, yBEJIMYEHHAs a(p(PUHHOCTb CBSI3bIBAHUS, VJIYYIIEHHbIE WM PACIIMPEHHbBIE
AHTArOHUCTHYECKHE WM aroOHHCTHUYeCKHe OWOJOrn4ecKkue CBOHCTBAa (B 3aBHCUMOCTH OT
00CTOATENBCTB), MOHWKEHHAass UMMYHOTE€HHOCTD U T.I. AHTHTENA U UX AHTUT'€HCBSI3bIBAIOIUE
(bparMeHTbl, MOJNy4YeHHbIE B 5TOM OOLIEeM BHJ€, OXBATHIBAIOTCS] HACTOSIIIUM H300pETEHHEM.

B Hacrosimem wu300peTeHMH TakXke MNPEAyCMOTPEHbl AHTUTENa K AaKTUBHHY A,
cofeprKalre BapuaHThl JIOOOH M3 PaCKPBITHIX B HACTOSIIEM JOKYMEHTEe aMHHOKHCJIOTHBIX
nocnenosarenbHocteli HCVR, LCVR w/umun CDR, conmepkamux OAHY MU HECKOJBKO
KOHCEpBATHUBHBIX 3aMeH. Hampumep, HacTosiee n300peTeHne BKIIOYAET B ce0sl aHTUTeNa K
aKTUBHHY A, coaepkaliue aMUHOKHCIOTHbIe nocnenoBatenbHocTd HCVR, LCVR w/mmun
CDR, nanpumep, ¢ 10 unu meHee, ¢ 8 wiu MeHee, ¢ 6 win MeHee, ¢ 4 WIM MEHee U T.J.
KOHCEPBATUBHbIMH AMHHOKHCJIOTHBIMH 3aMEHAMH, 1O CPABHEHUIO C JIFOOOW U3 PACKPBITHIX B
HACTOSIIIEM TOKYMEHTe aMUHOKUCIOTHBIX nocienosarenbrocred HCVR, LCVR w/unu CDR.

Tepmun  "soutonm"  OTHOCHTCST K  QHTUTEHHOM  JETEPMHHAHTE,  KOTOpas
B3aUMOJIEIICTBYEeT C KOHKPETHBIM AHTUIE€HCBSI3bIBAIOLINM CaiiTOM B BapuabenbHOIN 00jacTu
MOJIEKYJIbl aHTUTENIA, M3BECTHBIM Kak maparorn. OIWH aHTUTEH MOXKET COAepXaThb Oojee
OfHOrO smuTona. Takum o0pa3oM, pasiUyYHbIE AHTUTENA MOTYT CBSI3BIBATBHCS C PA3HBIMHU
OONacTsIM Ha AHTUIEHE M MOTYT XapaKTePU30BATHCS PA3JIMYHBIMH OHOJIOTHYECKIMHU
spdexramu. DmmTONBl MOTYT OBITh JHOO KOH(POPMAIMOHHBIME, JHOO JIMHEHHBIMU.
KoHpopManMoOHHBII 3MUTON MPOU3BOAMTCS € TOMOIIBI0 MPOCTPAHCTBEHHO COBMEIIEHHBIX
AMUHOKHCJIOT W3 PA3JUYHBbIX CErMEHTOB JIMHEMHON MOJUNENTUAHON uenu. JIMHenHbIi
STUTON MPEACTABIsIET COOOH SMUTOMN, MOTYUYEHHBIH ¢ TTOMOLIBIO CMEKHBIX aMHHOKHCIIOTHBIX

OCTaTKOB B HOHHHGHTI/IHHOﬁ LCIIN. B OMNpPEACIICHHBIX 00CTOSITEILCTBAX SIIUTON MOXKET
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BKJIFOYATh B ce0s1 (parMeHThl caxapuios, (ocHOpHiIbHBIE TPYMINBI MK CYJIb(OHIIBHBIE
IPYIIbI HA AHTUTEHE.

TepmuH "cyliecTBeHHass WAEHTUYHOCTh" WM "HO CYLIECTBY MJIEHTUYHBbIN" B
OTHOLIEHUN HYKJIEHMHOBOHW KHCIIOTHI WM €€ (PparMeHTa MOKa3bIBAET, YTO MPU ONTUMAIBHOM
BBIPABHUBAHUU C COOTBETCTBYIOIUMHU HYKJICOTHAHBIMU BCTABKAMU WJIU AENELUSAMU C APYTOH
HYKJIEMHOBOW KHCJIOTOH (MJIM €€ KOMIUIEMEHTApPHOH ILIENbi0), CYIIECTBYET HIAEHTHYHOCTHb
HYKJICOTHUITHOM TOCJIENOBATENBbHOCTH, COCTABJAIONMAs [0 MEHbIIEH Mepe NPUOIM3UTEIBHO
95%, a OoJyiee MPENNOUTUTENBHO MO MEHbIIEeH Mepe mpudIu3uTebHO 96%, 97%, 98% wunmm
99% oOCHOBaHMII HYKJICOTHIOB, KaK M3MEPEHO C IMOMOINBI0 JFOOOro M3BECTHOIO aJIrOPUTMA
UAEHTUYHOCTU nocheaosarenbHocTel, Takoro kak FASTA, BLAST unu Gap, kak onucaso
HIDke. Monekyna  HYKJIEMHOBOM  KHCJIOTBL,  XapaKTEepPU3YIOIAsACs  CyLIECTBEHHOU
UIEHTUYHOCTBIO C 3TaJOHHOW MOJIEKYJOW HYKJIEWHOBOW KHCIOTBI, MOXKET, B HEKOTOPBIX
Clly4dasix, KOOUPOBAaTh MOJUNENTH, COAECPKALUN TAKYIO JK€ WU M0 CYLIECTBY aHAJIOTHYHYIO
AMUHOKHCJIOTHYK) TIOCJE€IOBaTENbHOCTb, YTO M MOJUIENTHA, KOAUPYEMBINH 3STaJOHHOU
MOJIEKYJION HYKJIEHHOBOU KHMCJIOTHI.

IIpuMeHUTENPHO K MOJUNENTHUAAM TEPMHUH 'CyIIECTBEHHOE CXOACTBO" wiu "mo
CYILIECTBY CXOJHBIH" O3HAYaET, U4TO JIBE MENTHHbIE OCIEOBATEIbHOCTU MPU ONTUMAJIBHOM
BbIpaBHUBaHUU, Hampumep, ¢ nomoupio nporpaMMm GAP unu BESTFIT ¢ ucnonpzoBanuem
mrpadga 32 JeNeNMI0 1O YMOJYAHHI0,  XapaKTEePU3YIOTCS  HIEHTHYHOCTBEO
MOCJIEIOBATENBHOCTH, COCTABJISIFONIEH MO MeHbinel Mepe 95%, erne Oosee MPEANOYTHUTENBLHO
HUACHTUYHOCTBIO TOCJIEIOBATEbHOCTH, COCTABISIFOLIEH MO MeHblued mepe 98% wumm 99%.
[IpennouTturenbHO, TOJOXKEHUS] OCTaTKOB, KOTOpPble HE HAEHTUYHBL, OTJIUYAOTCS
KOHCEpBAaTUBHBIMH aMHUHOKHCIOTHBIMH 3aMeHamMu. "KoHcepBaTHBHasi aMHHOKHCJIOTHAsI
3aMeHa" TpeACTaBisieT COOOW Ty, B KOTOPOH aMHUHOKHCJIOTHBIA OCTaTOK 3aMeIleH IpYyTruM
AMHHOKHCJIOTHBIM OCTaTKOM, copaepkamuM OokoByro mernb (R rpymmy) co cxomHbIMH
XUMHYECKIMH CBOIMCTBaMHU (Hampumep, 3apsaoM wwid  ruapodoOHOCcTh0). B obmiewm,
KOHCEpPBATHBHAS ~ aMHUHOKHCJIOTHAas 3aMeHa He OyJIer CYIIeCTBEHHO  HM3MEHSThb
(byHKUMOHATBHBIE CBOMCTBA Oenka. B Tex cimydasix, koraa ase wiu 0ojiee aMHHOKHCIIOTHBIE
MOCJIEAOBATENBHOCTH OTJIMYAKOTCS Pyl OT Jpyra KOHCEPBATUBHBIMU 3aMEHAMHM, IPOLIEHT
UJIGHTUYHOCTH TIOCJIE0BATeIbHOCT WJIM CTENEeHb CXOACTBA MOJKHO IOBBIIATH IS
KOppPEeKLIMM KOHCEpBAaTUBHON mpuponbl 3amelneHus. Cpeacrtsa sl TakoW IOACTPOMKH
XOPOLIO M3BECTHBI CHEIMAINCTaM B HacTosimed oOnactu TexHUKH. CMOTpHTE, Hampumep,
Pearson, WR., Methods Mol Biol 24: 307-331 (1994). HWmmocTpaTuBHbBIE TPYIIIBI

AMHUHOKHCIIOT, COACPXKALIUE OOKOBBIE Ooenu CO0 CXOAHBIMH XHMHYCCKHUMU CBOfICTBaMPI,
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BKJIFOUarOoT B ceds (1) ammdarmueckne OOKOBbIE LIETH: TIIMLWH, aJIAHWH, BAJIUH, JIEHIIUH W
usoneiinuH; (2) anudaTuueckue THAPOKCHIbHBIE OOKOBBIE LEMU. CEpUH U TPeoHuH, (3)
amucoaepIkame OOKOBble LIENHU: acmapardH W riayTamuH; (4) apoMatudeckue OOKOBBIE
nenu: (peHmIaNaHul, TAPO3UH U TpunTodax; (5) OCHOBHBIE OOKOBbIE LIENH: JIN3UH, APTUHUH U
rucTuAnH, (6) KUCIOTHbIE OOKOBBIE LIETH: acmapTaT W riyramar u (7) cepoconepsKaiiue
OOKOBBIE IIETU: LIUCTEUH U METUOHMH. [IpennouTuTenpHble rPyNIbl KOHCEPBATUBHBIX 3aMEH
AMHMHOKHCIIOT MPEACTABISIIOT COOO0H CleAyIoLIye: BaJIHH-IeHIINH-N30IeHINH, (PeHUIaTaHH-
TUPO3UH, JW3UH-apTMHUH, AaJaHUH-BAJIWH, TIJyTaMaT-acrapTaT M aclaparuH-IIIyTaMuH.
Kpome TOro, KoHCepBaTHBHOE 3aMelleHHE MPEACTaBIsieT COOOH Kakoe-mMO0 H3MEHEHHE,
XapakTepu3yoleecss IOJOXUTEIbHBIM 3HAYEHHEM B  MaTpHUIe JOrapupMHUECKOro
npasaomnonoduss PAM250, packpeitoit B Gonnet ef al., Science 256: 1443-1445 (1992).
"VYMepeHHO KOHCEepBaTHBHOE" 3aMeIleHHe MPeACTaBNseT Cco0O0i Kakoe-mubo H3MEHEHHE,
XapaKTepU3yIoIeecss HEOTPULATENIbHbIM 3HAUY€HHEM B MaTpUIle JIOrapu(pMUYecKoro
npasononodust PAM250.

CxoncTBO MOCIENOBAaTENbHOCTEH Ui TOJIMIENTUAOB, KOTOPO€ TAaKXkKe HA3bIBAIOT
UJIEHTUYHOCTBIO  TOCJIEIOBATEIbHOCTEH, Kak MPaBUJIO, HU3MeEpsieTCss C  IOMOLIBIO
NpOrpaMMHOrO  o0ecrieueHuss AJsl  aHanusa  rocienosatenbHocTedl.  IIporpammuoe
obecriedyeHue Ui aHajgu3a OelKa HAXOAUT  COOTBETCTBUSL ~ MEXKIY  CXOIHBIMH
MIOCJIEIOBATENIbHOCTSMUA € UCIOJb30BAHUEM HW3MEPEHUH CXOJCTBA, 3aKPEIUIEHHOTO 3a
Pa3IMYHBIMHM 3aMEHAMHM, ACNELMSIMA U JPYTHMU MOAU(PHUKALMSIMH, BKIIOYAOLUIUMHA B ceOs
KOHCEPBAaTHBHbIE AMHHOKHCJIOTHBIE 3aMeHbl. Hampumep, nporpammuoe obecnieuenue GCG
copepkut mporpammsl, Takue kak Gap u BESTFIT, kotopble MOTYT OBITh HUCIOJIb30BaHbBI C
napamMeTpaMH MO YMOJYAHHIO IS OIMpPENENIEHHs] TOMOJIOTHH IOCJENOBATEIbHOCTEH WIIN
UJIEHTUYHOCTH  TOCJIEIOBATEIbHOCTEH MeXOy OJIM3KOPOACTBEHHBIMU IOJIUNENTHIAMH,
TAKUMH KaK TOMOJIOTHYHBIC TMOJUNENTHABl OT PA3JIMYHBIX BUIOB OPTaHU3MOB WJIH MEXIY
Oenxkom pamkoro Tuma W ero myremHoM. Cwmotpure, nHampumep, GCG Version 6.1.
ITonunenTuaHble MOCHENOBAaTENLHOCTH TakXke MOKHO cpaBHuUBaTb ¢ FASTA ¢
UCIIOJIb30BAHMEM YCTAHOBOK IO YMOJYaHHUIO WM PEKOMEHIOBAHHBIX I1apaMeTpPOB,
nporpammbl B GCG  Version 6.1. B FASTA (manpumep, FASTA2 u FASTA3)
NPEAYCMOTPEHO BBIPABHMBAHHE U TPOLEHT HAECHTHYHOCTH MOCIENOBATEIBHOCTH obyacTei
HAMJTY4IIEero NepeKpbIBAHUS MEKIY HCKOMOI MOCIIEIOBATEIBHOCTHIO u
MOCJIEIOBATENILHOCTRIO ToncKa (cMmotpure, Hampumep, Pearson, W.R., Methods Mol Biol
132:  185-219 (2000)). [pyroil mnpenmnouTHUTENbHBI aNrOPUTM TPH  CPaBHEHHUH

MOCJIEIOBATENIbHOCTH COTJIACHO HACTOSILIEMY M300peTeHHI0 ¢ 0a30il JaHHBIX, COAepsKalieit
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OoNbIIOe KONMYECTBO IOCIEAOBATENIBHOCTEH OT PA3IMYHBIX OPTaHM3MOB, MPEACTABIAET
coboii kommbroTepHyto mporpammy BLAST, ocobenno BLASTP wumm TBLASTN, c
UCTIOJIb30BaHUEM IapaMeTpoB 1o ymomuanuto. Cmotpure, Hanpumep, Altschul ef al., J Mol
Biol 215:403-410 (1990) and Altschul ef al., Nucleic Acids Res 25:3389-402 (1997).

Buojsiornyeckue XapaKkTepuCTHKH AHTHTEJ

B HacrosimmeM wu300peTeHMM TNPENyCMOTPEHBI AaHTUTENa K aKTUBHHY A M HX
AHTUTEHCBSA3BIBAIOIINE (PPAarMEHThl, KOTOpbIE CBS3BIBAIOTCS C AKTUBUHOM A C BBICOKOH
apdunnOoCcTRIO. Hampumep, Hacrosimee wun3oOpeTeHHe BKIOYaeT B ce0s aHTUTENa U
AHTUTEHCBA3BIBAIOIINE (PPArMEHThl AHTUTEN, KOTOpbIE CBS3bIBAIOTCA C AaKTHMBHMHOM A
(marmpumep, npu 25°C unu 37°C) ¢ Kp meHee yem npubnusurensro 30 HM, Kak U3MEPEHO C
MOMOIIBIO NTOBEPXHOCTHOTO IUIA3MOHHOTO pE30HAHCA, HANpUMep, € HCHOJIb30BAHUEM
(dopmaTa ompeneneHus, Kak ONpeNesNeH0 B mpuMmepe 3 B HacTosmeM AokyMeHTe. CorymacHo
HEKOTOPbIM BapHaHTaM OCYILIECTBJICHHUS] aHTUTENAa WM aHTHICHCBA3BIBAIOLINE (hParMEHTHI
COTJIACHO HACTOSIIEMY H300pPETeHUIO CBS3BIBAIOTCS ¢ akTUBUHOM A ¢ Kp MeHee uem
npuOam3uTensHo 25 HM, MeHee deM npubnusurensHo 20 HM, MeHee ueM NpHOIN3UTENbHO
15 HM, meHee yem npubausurensHo 10 HM, MeHee YeM NpHOIU3UTENBHO 5 HM, MeHee ueM
npubu3uTeNpbHO 2 HM, MeHee yeM npudiansurenabHo | HM, MeHee yeM nmpubnusutesbHo 500
nM, meHee yem npubau3uTenpbHo 250 mM, Menee yem nmpubnusutenbHo 240 M, MeHee uem
npubmu3uTensHo 230 M, MeHee yeM nmpuOnusuTenbHo 220 M, MeHee YyeM NpUOIH3UTETbHO
210 M, menee yem npubnusutenbHo 200 M, MeHee yem npubausutesnsHo 190 M, meHee
yeM mnpubnusutensHo 180 nM, wmenee uem npubmmurensHo 170 mM, MeHee uem
npubmusuTensHo 160 M, MeHee yem nmpuOnusuTenbHo 150 M, MeHee YyeM npuOIH3UTEIbHO
140 nM, wmenee yem mnpubmusurenbHo 130 nmM, menee uwem 120 nM, MeHee dYeMm
npubmmsuTensHo 110 M, meHee yem npuOnusurtenbHo 100 MM, MeHee yeM NpUOIH3UTETbHO
95 nM, meHee uem npubIU3UTENBLHO 90 MM, MeHee YeM NpUOIH3UTEIbHO 85 M, MeHee uem
npubmm3uTensHo 80 MM, MeHee YeM MpHONU3HTENBbHO 75 MM, MeHee YeM MPUOIU3UTEIBHO
70 1M, MeHee ueM npuOIU3UTENBbHO 65 MM, MeHee yeM npuoansuTeapbHo 60 M, MeHee uem
npubm3uTeNsHO S5 M, MeHee yeM mpuOnusutenbHo 50 MM, MeHee YeM MPUOIU3UTEIBHO
45 M, meHee yeM npuOnusuTensHo 40 MM, MeHee YeM MpUOIU3UTENbHO 35 MM, MeHee YeM
npubmm3uTensHo 30 MM, MeHee YeM NMpHONU3HTENBHO 25 MM, MeHee YeM MPHUOIU3UTEIBHO
20 mM, meHee ueM npuOnu3nuTeNnbHO 15 M, MeHee Yem npubnusutenbHo 10 M, MeHee yem
npubiu3uTeNnsHO 9 MM, MeHee YeM NMpHOIM3UTENbHO 8 MM, MeHee YeM NMpUOIU3UTENBHO 7
nM, MeHee ueM mpuOmmsuTenbHO 6 MM, MeHee 4eM NPUOIM3UTENBHO S5 M, MeHee uem

npubim3uTensHo 4 M 1M MeHee YeM NpUOIM3UTENbHO 3 MM, KaKk U3MEPEHO ¢ TIOMOIIBIO
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MOBEPXHOCTHOTO IJIA3MOHHOT'O PE30HAHCA, HAIPUMeEp, C MCIIOJIb30BaHNEM (popMmaTta aHau3a,
KaK OIpEeeNeHO B MpuMepe 3 B HACTOSIIEM JOKYMEHTE, WM C MOMOIIBIO IO CYLIECTBY
AHAJIOTUYHOTO aHAJIM34.

B HacTosiimeM u300peTeHHMH TakXKe MPEeNyCMOTPEHbl aHTHTENa K AKTUBUHY A H
AHTUTEHCBS3BIBAIOIINE (PparMeHThl, KOTOpble HHTHOUPYIOT OMOCPENOBAHHYIO aKTUBHHOM A
KJIETOUHYI0 curHanusanuio. Hampumep, B HacrosmeM H300peTeHHH IPEeNyCMOTPEHBI
aHTUTENAa K AKTUBUHY A, KOTOpble HWHTHOMPYIOT aKTUBALMIO CJIOXHOTO MYyTH Mepeaayvu
curdana SMAD uepe3 cBsi3biBaHHe akTHBUHA A ¢ penenrtopamu aktuBuHa tuna I mmm II co
3HaueHueM ICso MmeHee yeM npuOIn3uTensHO 4 HM, Kak H3MEpeHO B OCHOBAHHOM Ha KJIETKax
OnoaHanu3e OJIOKMPOBAaHWS, HANpUMep, C HUCIOJb30OBaHMEM (QopMaTa  aHaju3a,
ONpENEeNIeHHOrO0 B NpuMepe 5 B HACTOSILIEM JOKYMEHTE, WU IO CYLIECTBY aHAJIOTMYHOM
aganuze.  CornacHO  HEKOTOPbIM  BapUaHTaM  OCYINECTBJIEHHS ~ aHTUTENAa  WIH
AHTUTEHCBS3BIBAIOINNE (PPArMEHTHl COIJIACHO HACTOSINEMY HW300PETeHUI0 HMHIHOMPYIOT
aKTHBALMIO CJOKHOTO MYyTH TpaHCAyKUuH curHaisa SMAD ¢ nomombio CBsI3bIBAHUS
akTuBMHa A ¢ peuenrtopamu axkTtuBuHa Tuna [ mmm II co 3HadeHuem ICso MeHee uem
npuOIM3UTENBHO 3 HM, MeHee ueM NMpHuONIM3UTeNbHO 2 HM, MeHee 4eM NMpUOIU3UTENbHO |
HM, MeHee yem npubamsutensHo S00 mM, menee yem nmpubnusutenbHo 250 M, MeHee uem
npubmu3uTensHo 240 M, MeHee yeM nmpudnusutenbHo 230 M, MeHee YyeM NPUOIH3UTETbHO
220 nM, menee yem npubnusutenbHO 210 M, meHee yem npubnusutensHo 200 M, MeHee
yeM mnpubnusutensHo 190 nM, wmenee uem npubmmsurensHo 180 mM, MeHee uem
npubmusuTensHo 170 M, MeHee yem npuOnusurtenbHo 160 M, MeHee YyeM NpUOIH3UTETbHO
150 nM, menee yem npudausuTensHo 140 M, mMeHee dyeMm npudamsurensHo 130 mM, menee
yeM mnpubnusutensHo 120 nM, wmenee uem mnpubmmsurensHo 110 mM, MeHee dem
npubmmsuTensHo 100 MM, Menee yem nmpudu3uTenbHO 95 M, MeHee YeM MPUOIU3UTETbHO
90 nM, MeHee uem npubIU3UTENBHO 85 MM, MeHee yeM npudamsuTeapbHo 80 MM, MeHee uem
npubmmsuTensHo 75 M, Menee yem 70 M, MeHee yeM NpHuOIM3UTEIbHO 65 M, MeHee ueM
npubmm3uTensHo 60 MM, MeHee YeM MpUONM3HTENBbHO 55 MM, MeHee YeM MPHUOIU3UTEIBbHO
50 oM, menee yeMm npubau3uTENEHO 49 MM, MeHee ueM mpuOIM3uTENBbHO 48 MM, MeHee YeM
npubmm3uTensHo 47 M, MeHee YeM NMpHONU3HTENbHO 46 MM, MeHee YeM MPHUOIU3UTEIBHO
45 M, mMeHee yeM npuOIM3UTENBHO 44 MM, MeHee YeM MpUOIU3UTENbHO 43 MM, MeHee YeM
npubmm3uTensHo 42 M, MeHee yeM nmpuOnusuTenbHo 41 MM, MeHee YeM MpPUOIU3UTETBHO
40 oM wmnu MeHee 4eM mpuOIM3UTENhHO 39 MM, Kak U3MEPEHO B OCHOBAHHOM Ha KJIETKax
OnmokupyromeM  OWoaHajM3e, Hampumep, C UCHOJb30BaHWEM (opmara aHaju3a,

ONpeaACICHHOIO B MPUMEPE 5B HAaCTOAIIEM AOKYMECHTE, HWJIM IO CYIIECTBY AHAJIOTMYHOM
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aganmuze.  CornacHO  HEKOTOpPbIM  BapuHaHTaM  OCYINECTBJIEHHS  aHTUTeNa  WIH
AHTUTEHCBS3BIBAIOIINE (PPArMEHThl COTJIACHO HACTOALIEMY H300PETEHUI0 HWHTHOUPYIOT
CUTHAJIbHYIO aKTUBALIMIO aKTUBHHA B, mpensATcTBys CBA3bIBAHUIO aKTHBHHA B ¢ perientopamu
axtuBrHa THNA | wu Il co 3Hauennem ICso meHee yem npubnusutensHo S0 HM, MeHee yeM
npubmu3uTensHo 20 HM, MeHee uem npubnusutensHo 10 HM, MeHee ueM MpHUOM3UTENBHO 5
HM wmnmu MeHee 4yeM mnpuOnmsurenbHO 1 HM, Kak M3MEPEHO B OCHOBAHHOM Ha KJIETKAax
OnmokupyromeMm  OWoaHaiM3e, Hampumep, C HUCHOJb30BaHWMEM (opmara aHaju3a,
ONpENEeNIEeHHOrO0 B NpuMepe 5 B HACTOSILIEM JOKYMEHTE, WU MO CYLIECTBY aHAJIOTMYHOM
aganuze.  CornacHO  HEKOTOPbIM  BapUaHTaM  OCYINECTBJIEHHS ~ aHTUTeNa  WIH
AHTUTEeHCBSA3BIBAIOIINE (PPAarMEHThl COTJIACHO HACTOALIEMY H300pPETEHUI0 HHTUOUPYIOT
aKTUBALMIO CJIO)KHOTO MYyTH TpaHCAyKuMH curHana SMAD ¢ noMmouipio CBA3BIBAHMS
aktuBuHa AB c¢ penentopamu aktuBuHa Tuna I wnm II co 3nauenuem ICso MeHee dem
npudmsutensHo 500 M, menee yem npubausuTensHo 450 MM, MeHee ueM NpHOIU3UTENBHO
440 nM, menee uyeMm npubnusurenasbHo 430 MM, MeHee uem npubamsuTenbHo 420 1M, MeHee
yem mnpubnusurenbHo 410 nM, wmenee uyem mnpuOmusurensHo 400 mM, MeHee uem
npudmsuTensHo 390 M, menee yem npubausuTensHO 380 MM, MeHee ueM NpHOIN3UTENBHO
370 nM, menee yem npubausuTensHo 360 M, MeHee yeM npuOan3uTeabHo 350 mM, MeHee
yeM mnpubnusutensHo 340 nM, wmenee uem mnpubOmmurenbHo 320 nM, MeHee uYeM
npubmu3uTensHo 310 M, MeHee yem nmpubnusutenbHo 300 M, MeHee YyeM NPUOIH3UTETbHO
290 M, menee yem npubnusutTenbHO 280 M, MeHee yem npubausutensHo 270 M, MeHee
yeM mnpubnusutensHo 260 nM, wmenee uem mnpubOmmurenbHo 250 nM, MeHee uYem
npubmm3uTensHo 240 M, MeHee yeM nmpuOnusuTesbHo 230 M, MeHee YyeM NpUOIH3UTETbHO
220 nM, menee yem npubimsuTenbHO 210 MM, meHee yem npubnausutesnsHo 200 M, MeHee
yeM npubnusutensHo 190 nM, wmenee uem mnpubOmmurensHo 180 mM, MeHee uem
npubmmsuTensHo 170 M, MeHee yem nmpuOnusutenbHo 160 MM, MeHee YyeM NpUOIH3UTEIbHO
150 oM unm meHee yeM npuOimsuTenbHO 140 MKM, Kak U3MEPEHO B OCHOBAHHOM Ha KJIETKAx
OnokupyromeM OnoaHaIU3e, HAMPUMEP, ¢ MOMOIIbI0 (opmara aHajw3a, ONPENeeHHOrO B
npuMepe S5 B HACTOSLIEM AOKYMEHTE, WIM IO CYLIECTBY aHaJormyHoMm aHanuse. CornacHo
HEKOTOPHIM BapUAHTaM OCYINECTBJICHUS aHTHTENAa MM aHTHIEHCBS3BIBAIOLINE (PparMeHThI
COTJIACHO HACTOSIIIEMY H300PETEHUI0 HHTHOUPYIOT aKTUBALMIO CJIOXKHOTO MYyTH TPAHCAYKLUU
curdanga SMAD c nomousio cBsi3biBanus akTuBrUHA AC ¢ peLienTopaMu akTUBUHA THNA | niu
II co 3nauenuem ICso menee uem npubnusutensHo 1 HM, MeHee deMm mpuOmm3uTensao 900
nM, menee yem npubnmsutensHo 800 MM, mernee yem npubnusutensHo 750 MM, MeHee uem

npubmmzuTensHo 700 M, MeHee yeM npuOnusutenbHo 650 MM, MeHee YyeM NPUOIH3UTEIbHO
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600 M unm Menee yem npudbausuTenbHo 580 MM, Kak U3MEPEHO B OCHOBAHHOM Ha KJIETKax
OnmokupyromeM OHOaHaNIMU3e, HAMPUMEP, ¢ MOMOIIbI0 (opMmara aHajH3a, ONPENeeHHOTO B
npuMepe 5 B HACTOSIIIEM JOKYMEHTE, HIIH 110 CYIIECTBY aHAJIOTHYHOM aHAJIN3E.

AHTUTENa COTJIACHO HACTOSAIEMY H300PETeHHIO MOTryT O00JagaTh OOHUM MU
HECKOJIBKUMH W3 YKa3aHHBIX BbIIE OWOJIOTHUECKUX XapPaKTEPUCTHK WU JIFOOOH HX
koMOuHanmelt. Jlpyrue Ouonmornueckue XapakTEepUCTUKH AHTUTEN COIJIACHO HACTOSIIEMY
nu300pereHnto OyAyT OYEBUIHBI CHENHMAINCTY B HACTOSLIEH OONAacCTH TEXHUKH W3
PacCMOTPEHUSI HACTOALIETO OMMCAHMS, BKIIIOYAIOINEro B ceOsl NEHCTBYIOIINE TPUBEIEHHBIE B
HACTOSIIIEM JOKYMEHTE MTPUMEPHI.

AHTHTeEJIA K AKTHBHHY A, coAep:kamue BapuanTol Fc

B coorBercTBUM € HEKOTOPbIMM BapUaHTAMU OCYLIECTBJIEHHS HACTOSILEro
n300peTeHnsl TPEeAyCMOTPEHBbl aHTUTeNa K aKkTHUBMHY A, coxepkamue 1oMmeH Fc,
cofep KAl ONHY WJIM HECKOJbKO MYTAalUi, KOTOpbIE YBEJIWYMBAIOT WJIM YMEHBINAIOT
CBsA3bIBaHUE aHTUTena ¢ peuentopoM FcRn, Hanmpumep, mpu kuciaom pH, mo cpaBHeHUIO C
HeliTpanbHeiM pH. Hampumep, B HacrosimeMm H300peTeHHM NPENyCMOTPEHBI aHTUTENa K
akTMBUHY A, cozepxkamue Mmyrtauuio B obmactm Cu2 wmimm Cu3 momena Fc, mpuuem
myTaims(u) yBenuuuBaer cpoactBo aomeHa Fc k FcRn B kucnoit cpene (Hampumep, B
sHpocome, rae pH cocraBiser or mpuOnusurensHo 5,5 no mpubnmsurenvHo 6,0). Takue
MyTalMd MOTYT MPUBOJIUTH K YBEIMYESHHIO MOJTY>KU3HU AHTUTENA B CBIBOPOTKE MPU BBEACHUN
KUBOTHOMY. He orpanuumBaronyie npumepsl Takux moaudpukauuii Fc BrmodaroT B ceds,
Hanpumep, Mmoaudukanuio B nojoxernnu 250 (Hanpumep, E nimm Q); 250 u 428 (manpumep, L
win P); 252 (wampumep, L/Y/F/W wmma T), 254 (manpumep, S wim T) u 256 (Hampumep,
S/R/Q/E/D wmmu T);, wnm wmomudukammoo B mnonoxkeHnn 428 w/wnmm 433 (Hampumep,
H/L/R/S/P/Q wumu K) w/unu 434 (manpumep, A, W, H, F umu Y [N434A, N434W, N434H,
N434F wnu N434Y]); nnu monudukanuio B nojaokeHuu 250 w/umn 428; wmn MogudpuKario
B nosoxkeanu 307 wu 308 (Hanpumep, 308F, V308F) u 434. CornacHO OJHOMY BapUaHTy
OCyILIeCTBIIeHHs] Mogu(UKaLus npeaycMarpuBaer Mmogudukammo 428L (Hanpumep, M428L)
u 434S (manpumep, N434S), monmudukanumro 428L, 2591 (mampumep, V259I) u 308F
(marmpumep, V308F); monudpukanuro 433K (manpumep, H433K) u 434 (manpumep, 434Y);
momudukanmo 252, 254 u 256 (manpumep, 252Y, 254T u 256E); monudukamuro 250Q u
428L (manmpumep, T250Q u M428L); u mogudukanuro 307 w/wnu 308 (manpumep, 308F mnn
308P). CornacHo eie OJHOMY BapHUaHTY OCYIIECTBIICHUS MOMU(UKALUS MPETyCMaTPUBAET

moaudukanmo 265A (Harpumep, D265A) n/unu 297A (Hanpumep, N297A).
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Hanpumep, B HacTosiieM H300pETEHHWH MPENYCMOTPEHBI aHTHTENA K AKTUBUHY A,
comepxamme AomeH Fc, copepskalmuil OOHY WJIM HECKOJBKO Map WM TPyNN MYyTalMi,
BBIOPAHHBIX W3 Tpymnmbl, cocrosimeit u3: 250Q u 248L (manmpumep, T250Q u M248L); 252Y,
254T u 256E (nanpumep, M252Y, S254T u T256E); 428L u 434S (manpumep, M428L u
N4348S); 2571 u 3111 (manpumep, P2571 u Q3111); 2571 u 434H (wanpumep, P2571 u N434H);
376V u 434H (manpumep, D376V u N434H), 307A, 380A u 434A (mampumep, T307A,
E380A u N434A) u 433K u 434F (wampumep, H433K u N434F). Bce BO3MOXXHBIE
KOMOMHAIINY BBIIIEYKa3aHHBIX MyTaluii fomMeHa Fc, a Takke apyrue MyTaluu B PacKpbIThIX
B HACTOSIIIEM JOKYMEHTE BapHaOeIbHBIX JOMEHAX aHTHUTEJN, BKIIOUEHbI B 0OBEM HACTOSIIErO
n300peTeHMs.

B HacTtosmmem wu300peTeHHMH Tak)ke IPENYyCMOTPEHbl aHTUTENa K AaKTHUBHHY A,
comep:kalie XUMEPHYK KOHCTaHTHYI0 oOnacth Tspkenoit uenu (CH), mpudem XxumepHas
obmacte CH comepxutr cermeHTbl, mpoucxopsmue ot obmacteit CH Oonee uem omHOro
U30THNa MMMyHOrjoOynuHa. Hampumep, aHTUTENna COIJIACHO HACTOSAILIEMY H300pETEHHIO
MOIyT coiep:kaTb xumepHytoo obmacte CH, conmepxamyro udactb uiam Bech nomen CH2,
MOJTyUeHHBIA U3 MoJieKyibl yenoeueckoro IgGl, yenosedeckoro IgG2 wnn yenoBedeckoro
IgG4, B coderanuu ¢ 4acTtbio uiau BceM nomeHoM CH3, monydeHHBIM U3 MOJIEKYJIBI
yenoseueckoro IgG1, yenoseueckoro IgG2 unu yenoseueckoro IgG4. CornacHO HEKOTOPBIM
BapUAHTaM OCYLIECTBJICHHs AaHTUTENIa COIJIACHO HACTOSLIEMY HM300PETEHHUIO COAEpIKaT
xuMepHyto obnacte CH, comep:kamyro XuMepHYK ImapHHpHYr0 obnactb. Hampumep,
XUMEPHBIN LIAPHUP MOXKET COAepKaTb aMHUHOKHCJIOTHYIO MOCJEI0BaTENIbHOCTh "BEPXHEro
mapaupa"” (aMUHOKHCJIOTHBIE OCTaTKH C ToJokeHuss 216 mo 227 B COOTBETCTBUH C
HyMepanueit Eu), mnonydeHHyro M3 [apHUpHOW oOmactu dyenosedeckoro IgGl,
yenoseueckoro IgG2 wmm denoeweckoro IgG4, B coueTaHMM € TMOCIEAOBATEIBHOCTHIO
"HIDKHETO IapHUpa" (aAMUHOKHCIIOTHBIE OCTATKH C MOJNOKEHUs 228 1o 236 B COOTBETCTBUU C
HyMepanueit Eu), noiaydeHnHoit u3 mapHupHOH odnactu yenosedeckoro IgG1, yenosedeckoro
IgG2 unu yenoseueckoro IgG4. CornacHo HEKOTOPBIM BapUaHTaM OCYILECTBIEHUS XUMepHas
IapHUpPHAst O0JACTb COMEPKUT AMHHOKHCJIOTHBIE OCTATKH, MOJYYEHHbIE M3 BEPXHETrO
mapaupa uenoedeckoro IgGl umu uenoseueckoro IgG4, W aMHHOKHCIOTHBIE OCTATKH,
NOJIyueHHbIE U3 HIKHEH netnu yenosedeckoro IgG2. AHTuTeno, coaepskaliee ONUCaHHYIO B
HACTOSIIIEM JOKYMeHTe xuMepHyto obmacte CH, cornacHO HEKOTOpBIM BapHaHTaM
OCYIIECTBIICHHUS] MOJKET AEMOHCTPHPOBAaTh MOAU(UIpoBaHHbIe 3¢ dexTopHble GyHKIMU Fc

0e3 OTpPUIATENBHOrO BO3IEHCTBUS HA TEPANEBTHUECKHWE WIH (PapMaKOKHHETHYECKHE
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coricTBa antutena. (CMoTpuTe, HanpuMep, NpenBaAPUTEIbHYIO 3asBKy Ha mateHT CIIIA Ne
61/759578, nomannyro 1 pespans 2013 r.).

KaprupoBanue 3nuTONOB M CBSI3aHHBbIE C HUM TEXHOJIOTHH

B HacrosiimeM u300peTeHMM NpPENyCMOTPEHBI AHTUTENAa K AKTUBUHY A, KOTOpBIE
B3aUMOJIEHICTBYIOT C OIHOW WM HECKOJbKUMH aMHHOKHCIOTaMH, OOHApY>KEHHBIMH B
akTUBHHE A (HampuMmep, B caiiTe CBsi3bIBaHUs perenropa aktusuHa tuma II). Dmurom, ¢
KOTOPBIM  CBSI3BIBAIOTCS ~ QHTUTENA, MOXET COCTOATh M3 OJHOTO  HENpPEepbIBHOMN
MOCJIeIOBATENBHOCTH U3 3 wiu Oonee (Hampumep, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20 nunu Oonee) aMHUHOKHCIOT, PACIIOJIOKEHHBIX B MpeAenax CyObeanHHUIIbI
akTUBMHA PA. AJBTEPHATUBHO, S3MHUTON MOXET COCTOATh W3 MHOMKECTBA HECMEXKHBIX
AMMHOKHUCIIOT (MM aMUHOKHCJIOTHBIX TOCJIEAOBATENbHOCTEH), PACIIONOKEHHBIX B Ipeeax
JVMepa akTUBUHA A.

MoryTr OBITh HCIOJNB30BAHbI PA3IMYHBIE TEXHHKH, HW3BECTHBIE CHEIUAINUCTAM B
HacTOsIIeH O0JIaCTH TEXHMKH, JJISI ONpPEAETEeHUs] TOro, "B3aMMOAEHCTBYET JIM aHTUTEJO C
ONHOM WM HECKOJbKHMMH AaMHUHOKHCIOTAaMH" B Tpenenax IMOJMIeNTHAA WIN Oeska.
HnmoctpaTuBHble CIOCOOBI IPENyCMAaTPUBAIOT, HAIPUMED, OOBIYHBIA aHAJN3 EPEKPECTHOIO
OnmokupoBaHus, Takol kak onucan B Antibodies, Harlow and Lane (Cold Spring Harbor Press,
Cold Spring Harb., NY), ananu3 anaHHH-CKaHUPYIOIIUI MyTareHes, NeNTHIHbIA OJI0T-aHATH3
(Reineke, Methods Mol Biol 248: 443-463 (2004)) u aHanu3 paciierieHus nentuaos. Kpome
TOTO, TAKXKE MOTYT OBITh HCIIOJIb30BaHbI TAKUE CIIOCOOBI, KaK YAAJCHUE TIMTOINA, U3BJICUCHHE
snuTona W xumudeckas wmoaudukarms antureHoB (Tomer, Protein Science 9:487-496
(2000)). Hpyroii crnocod, KOTOpbIii MOXET OBITh HCIONB30BAH Ui HMACHTH()HUKALUN
AMHHOKHCJIOT B MOJUNENTHIC, C KOTOPBIM B3aMMOJACHCTBYET aHTHTENO, MPEACTABISIET COOOH
BONOPOA-NeiTeprueBblii 0OMeH, OOHApYKHMBAE€MbIi C TOMOIIBK) MAacC-CIeKTpoMeTpun. B
o0mux ueprax, crnocod BOmOpOn-AeiTeprueBOro oOMeHa MpenycMaTPpUBAET MEYEHHe
aelTepueM NPEACTABISIIOIIEr0 WHTepec Oelka C MOCIEAYIOIIUM CBS3BIBAHHEM AHTHTENA C
MeUeHbIM nelitepueM OeskoM. Jlanee, KOMIUIEKC O€IOK/aHTUTENIO TIEPEHOCST B BOMY, YTOOBI
NO3BOJIUTh ~ BOJAOPOA-IEHTEpHEeBOMY OOMEHY TPOHMCXOAMTh HAa BCEX OCTaTKaxX, 3a
UCKJIFOYEHHEM OCTAaTKOB, 3alUINEHHBIX AHTHUTEIOM (KOTOpPbIE OCTAIOTCSI MEUYEHHBIMHU
neiitepuem). Ilocne mucconmauuy aHtuTena O€JIOK-MHIIEHb MOABEPIalOT PACILICTUICHUIO
NpOTEa30il M MacC-CIIEKTPOMETPUIECKOMY aHAJINU3y, TE€M CaMbIM OTKPBIBAS MEUCHHBIE
AelTepueM OCTaTKH, KOTOPbIE COOTBETCTBYIOT KOHKPETHBIM aMHUHOKHCIIOTaM, C KOTOPBIMU
B3aumozeiicteyer antuteno. Cmorpure, Hanpumep, Ehring, Analytical Biochemistry

267(2):252-259 (1999); Engen and Smith, Anal. Chem. 73:256A-265A (2001).
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B Hacrosimem n300peTeHHH AOMONHUTEIBHO MPENYCMOTPEHbI aHTHTENA K AKTUBUHY

A

, KOTOpBIE CBS3BIBAIOTCS C TEM JKE€ OIHTOINOM, YTO H J000€ M3 KOHKPETHBIX
WUTIOCTPATUBHBIX AHTHUTEN, OMHMCAHHBIX B HacrosimeM aokymeHnrte (Harmpumep, H4H10423P,
H4H10424P, H4H10426P, H4H10429P, H4H10430P, H4H10432P2, H4H10433P2,
H4H10436P2, H4H10437P2, H4H10438P2, H4H10440P2, H4H10442P2, H4H10445P2,
H4H10446P2, H4H10447P2, H4H10448P2, H4H10452P2, H4H10468P2, H2aM10965N u
T.A.). AHaJIOTHYHBIM O00pPa3OM, B HACTOSIIIEM M300pETEeHUH TaK:Ke MPeayCMOTPEHbI aHTUTENA
K aKTHUBHHY A, KOTOpble KOHKYPHUPYIOT 3a CBSI3bIBAHHE C AKTUBUHOM A ¢ JHOOBIM M3
KOHKPETHBIX WJUTIOCTPATUBHBIX AHTHUTEJ, ONMCAHHBIX B HACTOSINEM IOKyMeHTe (Hampumep,
H4H10423P, H4H10424P, H4H10426P, H4H10429P, H4H10430P, H4H10432P2,
H4H10433P2, H4H10436P2, H4H10437P2, H4H10438P2, H4H10440P2, H4H10442P2,
H4H10445P2, H4H10446P2, H4H10447P2, H4H10448P2, H4H10452P2, H4H10468P2,
H2aM10965N u 1.1.). Hanmpumep, B HacTosiiieM HM300pETEHHUH MPEAyCMOTPEHbI aHTUTENA K
aKTUBUHY A, KOTOpBIE MEPEKPECTHO KOHKYPHUPYIOT 34 CBSA3BIBAHUE C AKTUBUHOM A C OJHUM
WM HeCKONbkuMHU aHTuTenamu "Bin 1", kak ompeneneHo B mpuMepe 4 B HACTOSIIIEM
nokymente (Hampumep, H4H10423P, H4H10446P2, H4H10468P2 u H4H10442P2). B
HACTOSIIEM H300pPETeHNH MPEAYCMOTPEHBI aHTUTENAa K aKTHBHHY A, KOTOpbIE MEPEKPECTHO
KOHKYPHPYIOT 3a CBS3bIBAHHE C AKTUBUHOM A C OJHUM HJI HECKOJBKUMH aHTHTeJIaMu "Bin
2",
H4H1430P, H4H10432P2, H4H10436P2 u H4H10440P2).

KaKk ompeneneHo B mpuMmepe 4 B HacrosumeM nokymeHre (Hampumep, H4H10429,

MoskHO nerko ONnpeaciinTb, CBA3BIBACTCA JIM AHTHUTEIIO C TEM K€ SIUTOIIOM HWJIN
KOHKYPHUPYET 3a CBA3bBIBAHUE C 3TAJJOHHBIM AHTUTEJIOM K AKTUBUHY A nyTéM HNPUMEHCHUA
CTaHAAPTHBIX CHOCOOOB, M3BECTHBIX B HACTOSINEH OOJIACTH TEXHUKH, MPUMEPBI KOTOPBIX
NPpUBCACHBI B HACTOALIEM HOOKYMEHTE. Hal’IpI/IMep, '-ITO6bI ONpPEACINUTD, CBA3BIBACTCA JIN
UCCIIENyeMOE AHTHUTENIO C TEM K€ SMHTOMOM, YTO M 3TaJOHHOE AHTHTEJIO K aKTUBHHY A
COTJIACHO HACTOSALIEMY H300PETEHHUIO, STAIOHHOMY aHTHTENY JAl0T CBSI3aThCs C AKTUBHHOM A
(wnu conmepskamum cyowvenuauny A rereponumepom). Jlanee, OIEHUBAIOT CHOCOOHOCTH
HCCJIEAYEMOro aHTHUTENla CBSI3bIBaThCsi € akTUBMHOM A. Ecnu uccinenyemoe aHTHTENO
CHOCO6HO CBS3BIBATBHCSI C aKTUBHUHOM A IIOCIE HACBIIAKOMIECTO CBA3bIBAHUA C 3TAaJIOHHBIM
AHTUTECJIIOM K aKTHUBUHY A, MOKHO CACJIaTb BBIBOA, YTO UCCICAYEMOE aHTUTEIIO CBA3bIBACTCA
C APYIr'UM SIHUTONOM, YEM Y 3TAJIOHHOI'O AHTHUTEJIA K aKTUBUHY. C I[perI\/'I CTOPOHBI, €CJIN
HCCIIEyeMOe aHTHUTENO HE CIMOCOOHO CBSI3bIBATHCS C AKTHMBMHOM A MPU HACHIIAMOIEM
CBA3BIBAHUN C STAJIOHHBIM AHTUTCJIOM K AKTUBUHY A, TO HUCCIEAYEMOE€ AHTUTEIIO MOXKET

CBA3BIBATBCA C TEM K€ 3IIUTOIIOM, YTO U 3IIUTOII, CBSI3BIBAEMBIA C HTAJIOHHBIM aHTHUTEJIOM K
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AKTUBMHY A  COrJIaCHO  HAcTosmeMmy u3o0pereHuro. MoryT ObITh  BBIOJTHEHBI
JOTIOTHUTEIbHBIE PYTUHHBIE SKCIEPUMEHTHI (HampHUMep, aHAIM3bl MYTAlUH TENTHAOB U
CBSI3BIBAHUSI), 4YTOOBI TONTBEPAWTH, H3-3a HYEro HAOJIOAAETCS OTCYTCTBUE CBSI3bIBAHHS
HCCJIENyEMOTO aHTUTENAa HAa CaMOM JIeJie. M3-3a CBS3bIBAHUSA C TEM K€ SMHUTOINOM, YTO U
STAJIOHHOE AaHTHUTENO, WIN CTepudeckoe OJOKHpOBaHHE (MM JPYroe SIBICHHE) HEeCeT
OTBETCTBEHHOCTh 32 OTCYTCTBHE HAOJFOaeMOrO CBSI3BIBAHUS. DKCIIEPUMEHTHI TaKOTO poaa
MOryT ObITh BBIMONHEHBI ¢ ucnoip3oBanueM ELISA, RIA, Biacore, mpoTOYHONM HUTOMETPUH
WK JTI000T0 IPYroro KOJMYECTBEHHOTO WJIM KaueCTBEHHOIO aHAJIM3a CBS3bIBAHUS aHTHUTENA,
JNOCTYIHOTO B HACTOsIIIEeH OOJIAaCTH TeXHUKU. B COOTBETCTBUM C HEKOTOPBIMU BapHUaHTaAMU
OCYILECTBJICHHUS] HACTOSIIIET0 W300peTEeHUs] J1Ba aHTUTENa CBSI3BIBAIOTCA C TeM ke (WIH
MePEKPHIBAOLIIMMCS ) STTUTOIOM, €Ciiu, Hanpumep, 1-, 5-, 10-, 20- unu 100-kpaTHbIi U30BITOK
OHOTO AaHTUTENla WMHTHOUpPYeT CBSI3bIBAHUE IPYyroro mo MeHbined mepe Ha 50%, HO
npeanouTuTenbHo Ha 75%, 90% umm gaxke 99%, kak M3MEPEeHO B aHAIN3€ KOHKYPEHTHOTO
cesi3biBaHMs (cMotrpute, Hampumep, Junghans ef al, Cancer Res. 50:1495-1502 (1990)).
AJNBTEpHATUBHO, CYMTAETCS, YTO JIBA AHTUTENIA CBA3BIBAIOTCS C OAHUM M TEM K€ SIHUTOIIOM,
€CJI TI0 CYLIECTBY BC€ aMUHOKUCJIOTHBIE MYTallUU B aHTUTE€HE, KOTOPbIE YMEHBIIAIT WU
YCTPAHSIOT CBSI3bIBAHWE OJHOTO AaHTUTENA, YMEHbINAIOT WM YCTPAHSIOT CBS3bIBAHUE
apyroro. Cyuraercs, 4TO JBa AHTUTENA XAPAaKTEPU3YIOTCS HAJIMYHEM ''TEePEKPhIBAIOIIUXCS
SMUTOINOB", €CJIH TOJBKO MOAMHOMKECTBO AMUHOKHUCIIOTHBIX MYTALUN, KOTOPbIE CHUKAIOT WU
YCTPAHSIOT CBSI3bIBAHWE OJHOTO AHTUTENA, YMEHbBINAIOT WM YCTPAHSIOT CBS3bIBAHUE
JPYToro.

Uto0Obl OmpenenuTh, KOHKYPUPYET JIM AHTUTEJIO 3a CBSI3bIBAHUE (WJIM TEPEKPECTHO
KOHKYPUPYET 3a CBSI3bIBAHHE) C JTAJIOHHBIM AHTUTEIOM K AaKTUBUHY A, BBIMOJHIETCS
OMUCAHHAS BBINIE METOMOJIOTHS CBSI3bIBAHMSI B JBYX HACTPOWKAX: B TEPBOH HACTpONKe
STAJIOHHOMY AaHTHUTENy MdalT CBSI3aThCs C OEJKOM aKTUBMHOM A (WK Ccoaep:Kaium
cyObenuHuLly BA reTepoarMepoM) MPHU HACHIIIAKIINX YCIOBUSIX C MOCIEAYIOMENH OIEHKOM
CBSI3BIBAHUSI MCCIEAYEMOTO aHTUTENIa C MOJIeKyJiol akTuBuHa A. Bo BTOpo#l HacTpoiike
UCCJIEAYEMOMY AHTHUTENy JAOT CBS3aThCS C AKTUBUHOM A TIPU HACHIIAFOIINX YCJIOBHSAX C
TIOCJIE YOI OLIEHKOW CBSI3bIBAHMS 3TAJIOHHOTO aHTUTENA ¢ akTUBUHOM A. Ecnmu B o0eunx
HACTPOMKAX TOJBKO MEpBOe (HACHIIIAEMOE) aHTUTENIO CIIOCOOHO CBSI3bIBATHCS ¢ AKTHBUHOM A,
TO MOXXHO CII€JIaTh BBIBOJ, YTO MCCJIEAYEMOE aHTUTENIO U 3TAJIOHHOE aHTUTENIO KOHKYPUPYIOT
3a CBsI3bIBAHHE C AKTUBMHOM A (cMmoTpuTte, Hampumep, (HopMar aHajan3a, OMHCAHHBIA B
npuMepe 4 HACTOSIIETO JOKYMEHTa, B KOTOPOM HCCIIEyeMO€ aHTUTEIO K aKTUBUHY A

3aXBaTbIBACTCAd Ha CCHCOPHBIC HAKOHCYHUKH, KOTOPBIEC 3aTEM MOIrpyXKarOT B pPacCTBOP,
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COZiep KalMi 3TaJIOHHOE aHTUTENO K aKTUBUHY A, IPEIBAapUTENbHO CBA3aHHOE C AKTHUBUHOM
A). Kak Oyner moHATHO CHEUUANTNCTY B HACTOSIIEH OOJacTH TEXHHMKH, aHTUTENO, KOTOPOe
KOHKYPHPYET 3a CBSI3bIBAHHUE C STAJOHHBIM aHTUTEJIOM, He O0SI3aTE€NIbHO CBSI3bIBAETCS C TEM
K€ MUTOIIOM, YTO U STAJIOHHOE AHTHUTEJO, HO CTEPUUECKH MOXKET OJIOKMPOBATh CBSI3bIBAHHE
STaJIOHHOTO aHTUTENA MYyTEM CBS3bIBAHUS MEPEKPHIBAIOLIET0O HJIK CMEKHOIO 3TUTOIA.

AHTHTENA K aKTUBHHY A COTJIACHO HACTOSIIEMY H300PETEHHIO MOTYT CBSI3BIBATHCS C
SMUTOMNOM Ha aKTHBHHE A, KOTOPbIH HaXOAUTCS B Mpenenax MM BOJU3U caiiTa CBSA3BIBAHUSA C
peuenTopoM akTuBMHa Tuna II, HemocpenCTBEeHHO OJOKMPOBATH B3aWMOJEICTBHE MEXKIY
akTUBMHOM A U peuentopoM akTuBuHa THna II u omocpenoBaHHO OJIOKHPOBATH
B3aMMOAENCTBUE MEXKAY AaKTUBUHOM A M peLenTopoM axkTuBuHa Tuna I AHTuTena k
aKTUBHHY A COIVIACHO HACTOALIEMY M300pETEHHIO MOTYT CBSI3BIBATHCS C 3MUTONOM HA
aKTHBHUHE A, KOTOpPbIH HAXOOUTCS BHYTPH WM BOJM3M CaliTa CBA3BIBAHUS IUISL peLEnTopa
aKTHBUHA THIA | 1 HEMOCPeACTBEHHO OJIOKUPOBATh B3aMMOEHCTBIE MEXIY aKTUBUHOM A U
peuenTopoMm aktuBuHa THna I CorjiacHoO OJHOMY BapUaHTy OCYINECTBJIEHUS HACTOSIIErO
M300peTeHNsl aHTUTENO K AaKTUBHHY A COIVIACHO HACTOSIIIEMY H300pPETeHUI0, KOTOpOe
CBSI3BIBAETCS] C AKTMBUHOM A Ha MJIM BOJIM3M CaiiTa CBA3BIBAHUS PELENTOpa aKTUBUHA TUNA I,
He OJIOKHpPYeT B3aUMOJEHCTBHE MEXKIY aKTHBUHOM A U pelentopoM akTuBuHa tuna IL

[MonyyeHue yeji0BedeCKHX AHTHTEJ

CriocoObl MoNy4eHHsi MOHOKJIOHAJIBHBIX AHTHTEN, BKJIIOYAIOUINX B Ce0sl MOJHOCTHIO
YeJIOBEYECKHEe MOHOKJIOHAJbHBIE AHTHTENIA, WM3BECTHbI B HACTOSLICH OOJNACTH TEXHUKHU.
JIroOble Takue M3BECTHBIE CIOCOOBI MOTYT OBbITh HMCIIOJIb30BaHBI B KOHTEKCTE HACTOSIIErO
U300peTeHrs, YTOObI TOJYYUTh YEJIOBEUECKHE aHTHUTENa, KOTOpbIe CHElU(PHUECKH
CBSI3BIBAIOTCS C UEJIOBEUECKUM aKTUBUHOM A

C wucnons3oBanuem TtexHonornn VELOCIMMUNE™, wanpumep, win Jr000ro
APYroro M3BECTHOTO Crocoba MONYYEeHUS TOJHOCTBIO YeJIOBEYECKHX MOHOKIJIOHAJIBHBIX
aHTUTEN, BbICOKOA(Q(HUHHbIE XHMEpPHBIE AaHTHUTENAa K YEJIOBEUYECKOMY aKTHUBHUHY A
MPEACTABIISIFOT COOOH MepBOHAYAILHO BbIEJICHHBIE ¢ BapuaOeNbHON OOJIACThIO YeJIOBEKa W
KOHCTAHTHOH 00snacThto MbIK. Kak W B 3KCIEPUMEHTAJIBHOM pasfele HUXKe, aHTUTeNa
XapaKTePU3VIOTCA M OTOMPAIOTCS C JKEJIATENbHBIMH XapaKTEPHCTUKAMH, BKIIOUAOIINMHU B
cebss adpPuHHOCTD, CENEeKTUBHOCTh, SmuTon ©W T.1. Ecaum HeoOXOAUMO, MBIIIHHBIE
KOHCTaHTHbIE OOJIACTH 3aMEHSIOT JKEJAEMOM 4YeJIOBEUECKOM KOHCTAHTHOM OO0JaCThIO,
Hampumep, nukoro tuma wim MomudunuposanHoro IgGl umm IgG4, ytobsl momydnTh
TIOJTHOCTBIO YEJIOBEUECKOE aHTUTENIO K akTUBUHY A. B TO Bpemst kak BbIOpaHHAsl KOHCTAHTHAs

o0ylacTb  MOXKET BapbUpPOBaTb B 3dBUCUMOCTU OT KOHKPETHOrO  HCIOJB30BAHUA,
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XapaKTEePUCTHKHU BbICOKOH appUHHOCTH CBA3BIBAHMS AHTUT€HA U CMIEHU(PHYHOCTH K MHUIIEHH

HaxonATCsl B BapuaOenbHON obOnacTh. B HEKOTOPBIX Ciy4asix, MOJHOCTBIO HEIOBEUECKHE

aHTHUTENA K AKTUBHUHY A BbIAEISIOT HEMOCPEACTBEHHO U3 aHTUIEHIIOJNOKUTENbHBIX B-KileToK.
bunodkBHBaIEHTDI

AHTHTENA K aKTUBUHY A M ()parMEeHTBI aHTHTEJ COTJIACHO HACTOSIIEMY H300PETEHUIO
OXBATHIBAIOT O€JKH, COnepKallie AaMHHOKUCIIOTHBIE IIOCJIEAOBATENbHOCTH, KOTOPBIE
OTJIIMYAIOTCSI OT TAKOBBIX OINMCAHHBIX AHTUTEN, HO KOTOPBIE COXPAHSIOT CIIOCOOHOCTH
CBSI3bIBATHCSl C YEJIOBEYECKMM aKTUBMHOM A. Takue BapHaHTHbIE aHTHUTENAa W (PparMeHThI
AHTUTENl COMEepPKAT OAHY WM HECKOJbKO A00ABOK, AENeNHH WIM 3aMeH aMUHOKHCIOT, IO
CPaBHEHMIO C HCXOHOM MOCIEe0BATEIbHOCTBIO, HO MPOSBISIFOT OMOJIOTHUECKYO0 aKTUBHOCTD,
KOTOpasi 1O CYIIEeCTBY O5KBHUBAJEHTHA TaKOBOM OMNMCAaHHBIX aHTuUTen. Kpome Toro,
KOAMpYIOIUE aHTuTena K aktuBuHy A mocnenosatenbHocTd JIHK cornmacHo Hacrosumemy
M300pETeHHI0 OXBATBHIBAIOT MOCJIENOBATENIbHOCTH, KOTOPbIE COAEPIKAaT OAHY WJIM HECKOJIBKO
no0aBoK, JeneuuMid MM 3aMEeH  HYKJEOTHAOB, IO CPaBHEHHMIO C  PAaCKPBITOH
HIOCJIEIOBATENIBHOCTBIO, HO KOTOpBIE KOAMPYIOT AHTHTENO K AKTUBHHY A WIH (pparMeHT
aHTUTEJIA, KOTOPBIE 10 CYIIEeCTBY OMOIKBHUBAJIEHTHBI AHTUTENY K aKTHMBHUHY A WM (pparMeHTy
AHTUTENAa  COIJIACHO  HAcTosimeMy — u3oOpereHuro.  IIpumepbl  Takux  BapUAHTOB
AMUHOKMCJIOTHBIX IIOCNenoBaTenbHocTel U nocnenosarenpbHocteit JIHK onucans! Beiine.

JlBa aHTUIeHCBSI3bIBAOLIMX O€jika WM aHTUTeNAa CYHTAIOTCS OHOJIOTHYECKH
SKBHMBAJICHTHBIMH, €CJIM, HAmlpUMep, OHH MpPEACTABISIIOT cobol  (apmaueBTHUEeCKHE
SKBHMBAJICHTHI WK (hapMaLeBTUUYECKHE AJbTEPHATUBBI, Ybsi CKOPOCTb M CTENEHb abcopOIu
3HAUUTENBHO HE Pa3JInvyaeTcs NpU BBEIEHUH B TON k€ MOJISIPHOM J103€ B CXOJHBIX YCJIOBUSAX
SKCMEPUMEHTa, JTUOO B OJHOM, JMOO B MHOMKECTBEHHOW H03MpOBKe. HekoTopble aHTHTENA
OyayT paccMaTpHUBaTHCS SKBUBAJEHTAMH WA (apMalleBTUYECKIMH aJbTEPHATUBAMHE, €CIIH
OHU DKBHUBAJIEHTHBI B CTEMEHU UX aOCOpPOLMH, HO HE B UX CKOPOCTH aOCOpOIMH, U BCE elle
MOTYT CYHUTATbCS OWOSKBHBAJEHTHBIMH, IIOTOMY YTO TAaKHE pa3JIM4usi B CKOPOCTH
NOTJIOIIEHHsT TIPEACTABISIIOT COOOW MpenHaMepeHHblE W OTPaKEHbl B MAapKHPOBKE U HE
NPEACTABISIIOT COOOW HEOOXOAMMBbIE Ui JNOCTHXKEHUS 3((EKTUBHBIX KOHIEHTPALUH
JIeKapCTBEHHBIX CPE/ICTB B OPraHu3Me IpH, HallpuMep, NPOAOCKUTEIbHOM UCIIONBb30BAHUHU, U
CUNTAKOTCA MEIULMHCKH HE3HAYUTENbHbIMH JUJII KOHKPETHOTO M3y4aeMOro JIEKapCTBEHHOTO
CpencTsa.

CornacHo OIHOMY BapHAaHTy OCYIIECTBJICHHS JIBa AHTHIEHCBS3BIBAIOLINX Oeika
NPEACTABISIIOT CO0ON OMONIOTHYECKH 3KBUBAJIEHTHBIE, €CJIM HET KIMHUYECKH 3HAYUMBIX

paSJ'II/ILII/Iﬁ B UX 6630HaCHOCTI/I, YHUCTOTC U aKTHUBHOCTH.
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CornacHo OIHOMY BapUAaHTy OCYIIECTBJICHHS JBAa AHTHICHCBA3BIBAIOLINX Oeika
NPEACTABISIFOT COOOH OMONOrMYeCKH 3KBUBAJICHTHBIE, €CJIM MALMEHT OIWH WM HECKOJIbKO
Pa3 MOKET MEePEKITIOUaThCs MEXKIY STAIOHHBIM MTPOAYKTOM U OHOJIOTHYECKUM MPOAYKTOM Oe3
OKHJIa€MOTO YBEJIMYECHUSI PHCKA PA3BUTUS HEKEJNATENbHBbIX SIBICHWH, BKIOYas B ceOs
KJIIMHIYECKH CYIIeCTBEHHbIE W3MEHEHUS B HMMYHOT€HHOCTH WJIH YMEHBIIEHHYIO
3¢} EeKTUBHOCTB, 110 CPABHEHUIO C MMPOAOJDKEHUEM TEPAITUH 0€3 TAKOTO MEePEKITFOUEHHS.

CornacHo OIHOMY BapUAaHTy OCYIIECTBJICHHS JBa AHTUICHCBA3BIBAIOLINX Oeika
NPEACTABISIIOT COOON OMOJIOrMYeCcKH SKBUBAJICHTHBIE, €CIIM OHU 00a AEHCTBYIOT C ITOMOLIBIO
o0I1ero MexaHu3Ma M MEXaHU3MOB JIEHCTBUS ISl COCTOSIHUSL HJTH COCTOSTHUI TPUMEHEHUs,
B TOM CTENEHH, B KAKOWU TAKNE MEXaHU3Mbl U3BECTHBI.

BHOSKBHBAIEHTHOCTD MOXKET OBITH MPOAEMOHCTPHPOBAHA C MOMOILIBIO CIIOCOOOB iR
vivo W in vitro. VI3mMepeHuss OWOSKBUBAJEHTHOCTH TMPEAyCMATPUBAIOT, Hampumep, (a)
UCCJIEIOBAHKE i1 Vivo Yy JIOJed W APYyrux MJIEKOMHUTAIOIUX, B KOTOPOM KOHILIEHTpPALIHS
aHTUTEJA WIA ero MeTa0OJMTOB H3MepsieTCs B KPOBH, IUIa3Me, ChIBOPOTKE WJIM JIPYroH
OMONOTUYeCKON JKUAKOCTH B KadecTBe (QyHKUuM BpemeHu, (b) wuccienoBaHue in Vitro,
KOTOpPOE€ KOppeNupyer ¢ JAOCTaTOYHO NPOTHO3UPYEMO U3 JIaHHBIX 4YeJIOBEYECKOMH
OMONOCTYIHOCTH il Vivo, (C) UCCIAeNOBaHUE il VIVO Y JIIOAEH U APYTUX MIICKOMUTAIOLINX, B
KOTOPOM COOTBETCTBYIOIIUH OCTphI (papmakojoruueckuii s¢dext anturena (Wi ero
MUIIIEHH) Ompenensercs kKak (QyHkiuss BpemeHH, U (d) B XOpOILIO KOHTPOJUPYEMOM
KJIMHUYECKOM HCIBITAHUM, KOTOPOE YCTaHABJIMBAEeT O€30MacHOCTb, 3(P(EKTUBHOCTb WJIH
OMONOCTYTHOCTh MJIH OMO3KBUBAJIEHTHOCTh AHTHTENA.

BuoskBUBaNeHTHbIE BapUAHTBl AHTUTEN K AaKTUBHHY A COIJIACHO HACTOSIIEMY
U300pETEHUIO MOTYT OBITh CKOHCTPYHMPOBAHBI, HANPUMEP, MyTEM IOJyYEHUS PA3TUYHBIX
3aMEH OCTAaTKOB WJIM IMOCIENOBATEIbHOCTEH WM YOAJICHUS KOHLEBBIX WJIH BHYTPEHHUX
OCTaTKOB MJIM TIOCJIEAOBATENIbHOCTEH, HE HYXXHBIX JUIsI OWOJIOTMUECKOW aKTUBHOCTH.
Hanpumep, ocraTku nHMCTENHA, HE CYIIECTBEHHbIC JJIsI OHMOJOrMYECKOW aKTHBHOCTH, MOTYT
OBITh yHalleHbl WM 3aMEHEHBbl JPYTUMH aMHUHOKUCJIOTAMH, 4YTOOBI TMPEIOTBPATHTH
o0pa3oBaHME HEHYKHBIX WM HEMPABWIbHBIX BHYTPUMOJIEKYJSIPHBIX  IUCYJIb(MUITHBIX
MOCTHUKOB MPHU peHaTypauuu. B Apyrux KOHTEKCTaX, OMOSKBUBAJICHTHBIE AHTHTENA MOTYT
BKJIFOYaTh B Ce0s BapUAHThl AHTUTEN K AaKTUBUHY A, coAepiKal(ue aMHUHOKHCIIOTHBIE
U3MEHEHUs, KOTOpble MOAM(DUIMPYIOT XapaKTePUCTHKU TIIMKO3WIMPOBAHUS aHTHUTEI,
HarpuMep, MyTaLUH, KOTOPBIE YCTPAHSIOT WJIH YAAISIOT TINKO3WINPOBAHUE.

BupoBasi H30UpaTe/IbHOCTh U BHI0BAsI EPEeKPECTHAS PEAKTHBHOCTb
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B Hacrosimmem wu300pereHMH B COOTBETCTBUM C HEKOTOPBIMH BapUaHTAMHU
OCYILIECTBIICHUS] TPEAYCMOTPEHBI aHTUTENAa K AaKTUBUHY A, KOTOpBIE CBS3BIBAIOTCS C
YeJIOBEYECKNM AaKTHBHHOM A, HO He AaKTUBMHOM A OT #Apyrux Bupos. Hacrosimee
300peTeHNe TakKe BKJIIOYAeT B ce0sl aHTHUTENa K aKTHMBHHY A, KOTOPBIE CBSI3BIBAIOTCS C
YeJIOBEYECKNM aKTHBHMHOM A M aKTUBHHOM A OT OZHOTO WJIM HECKOJbKMX OTJIHYHBIX OT
4yejoBeYeCKNX BHIOB. Hampumep, aHTUTENna K AakTHBHHY A COMJIACHO HACTOSILIEMY
U300PETEHHNIO MOTYT CBSI3bIBATHCS C UEJIOBEUYECKUM aKTHBUMHOM A U MOTYT CBSI3bIBATHCS HIIU
HE CBSI3bIBATBHCS, B 3aBUCUMOCTH OT OOCTOSITENILCTB, C OAHUM HMJIM HECKOJBKUMH aKTUBHHAMU
A OT MBI, KPBICHl, MOPCKOH CBHUHKH, XOMSYKA, IECUAHKH, CBHUHBH, KOLIKH, COOAKH,
KpOJIMKA, KO3bI, OBLbI, KOPOBBI, JIOMIAAH, BepONIIOAA, SBAHCKOTO MaKaka, MapThIIIKH,
IIMMIAaH3€ M Makaka-pesyca. B COOTBETCTBHHM € HEKOTOPBIMH WJUIOCTPATUBHBIMU
BAPUAHTAMU BBIMOJHEHUS] HACTOSIILIEr0 N300pETeHUsT PEIyCMOTPEHbl AaHTUTENA K aKTUBUHY
A, xortopble crenu(uYecku CBSI3bIBAIOTCS C YEJIOBEYECKMM AKTHBHHOM A (Hampumep,
aKTMBUHOM A WM copepKamuM cyObenuHuily BA rereponuMepoM) M aKTHBHHOM A
SIBAHCKOTO Makaka (Hanpumep, Macaca fascicularis).

NMMyHOKOHBIOTATBI

Hacrosimee m3o0peTeHne OXBaTbIBAET MOHOKJIOHAJIbHBIE AHTHTENA K AKTUBHHY A,
KOHBIOTHPOBAHHBIE C TEPaneBTHUECKUM (parMeHTOM ("MMMYHOKOHBIOTAT'), TaKHUM Kak
LIUTOTOKCHH, XMMUOTEPANEBTUYECKOE JIEKAPCTBEHHOE CPEIACTBO, MMMYHONEMPECCAHT MU
pagmomnsoron. LluToTOKCHUeckHe CpencTBa BKIIOYAIOT B cels Jroboe CpencTBo, KOTOpoe
NpEeACTaBsieT COOOW BpemHOe sl KJIETOK. lIpuMephl MOIXOMSINUX LUTOTOKCHYECKHX
CPEACTB U XUMHOTEPANEBTHUECKUX CPENCTB JJIsi 00pa30BaHUsI MMMYHOKOHBIOTATOB U3BECTHBI
B HacToswIel obnacTu TexHUKH (cMoTtpute Harpumep WO 05/103081).

MyabTHcnenu(pHIECKHE AHTHTEIA

AHTHTENA COMIACHO HACTOSIIEMY U300pPETEHHIO MOTYT OBITh MOHOCHEIU(PHUECKUMH,
oucnenuduuecKuMu Wik MyJabTHCIIENHpHUecKuMI. MynbTuCenn(UIECKHe aHTHTEIa MOTYT
OBITH CrTEU(PUUECKUMH K PA3JTUYHBIM 3MUTONAM OIHOTO IMOJIUMENTHIA-MULICHH WA MOTYT
COllep:KaTh AHTUICHCBA3BIBAIOLINE IOMEHBI, crenudpudeckue s Ooyiee 4eM OIHOTO
nojunentuaa-mumend. Cmorpure, Hanpumep, Tutt ef al., J Immunol 147:60-69 (1991);
Kufer ef al., Trends Biotechnol 22:238-244 (2004). AHTHUTena K aKkTHBHHY A COTJIACHO
HACTOSIIIEMY H300pPETEHHIO MOTYT OBbITh CBSI3aHBI C WJIM COBMECTHO 3KCIIPECCHPOBAHBI C
apyroi (YHKIHMOHAJIBHOW MOJIEKYJIOH, HampuMep, JAPYTUM MEeNTHAOM WIH  OelKoM.
Hanpumep, anTHTEN0 MK €ro (PparMeHT MOKET OBITh (PYHKIIMOHAJIBHO CBsI3aH (HAIpHUMeED, C

NNOMOIIBKO XUMHWYECCKOTI'O CBA3bIBAHUSA, TCHETHYCCKOI'O CIIUAHUA, HEKOBaJICHTHOU acconuanuu
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WIN MHBIM O00pa3oM) C OIHOW WJIM HECKOJbKMMH JPYTHMH MOJIEKYJISIPHBIMH CTPYKTYPaMH,
TAaKUMH KaK APYroe aHTUTENO MM (PparMeHT aHTHUTENa C MOJTy4YeHHEM OHMCIeru(pHIecKoro
WIN TOJUCTICHU(PHUECKOTO aHTUTENa CO BTOPHUYHOM CHEIM(PUIHOCTBIO CBSI3bIBAHMUSL.
Hanpumep, B HacrosmeM H300peTeHMH MpPEOyCMOTPEHbI Oucnenuduyeckue aHTHTEA,
npu4eM OAHO IUIEYO MMMYHOIJIOOYJMHA TpencTaBiseT coOoi creuupudeckoe K
YeJOBEYECKOMY AaKTUBHHY A WM ero (parMeHTy, a JApyroe Iule40 HMMYHOIJIOOYJIHMHA
npeacTaBsieT coOol  crenuduueckoe KO BTOPOW  TEpaNeBTHUECKOW MHINEHH WIN
KOHBIOTHPOBAHO C TepaneBTU4YeckuM ¢parmMeHToM. OOUH M3 BapUAHTOB OCYIIECTBIICHUS
HACTOSINEr0 M300peTeHus: mpeaycMarpuBaer Oucnenuduyeckre aHTUTeNa, NPUYeM OIHO
IUIeY0 UMMYHOTJIOOYJIMHA MPEACTABIsAET COOOH crierudruecKoe K 4eJI0BEUECKOMY aKTUBUHY
A umm ero ¢QparMeHTy, a JIpyroe IUle40 HMMYHOIJIOOYJMHA IpEeACTaBisieT COOOMH
cnenuduaeckoe k GDFS.

WnmoctpatuBHblil  Oucnenuduyeckuii popMar aHTUTEN, KOTOPBIH MOXET OBbITh
UCIIONIb30BAH B KOHTEKCTE HACTOSILEro HM300pEeTeHUs], BKIIIOYAeT B ceOs HCIIONb30BAHUE
nepsoro nomena Cu3 ummynornoOynuna (Ig) u Broporo nomena Cu3 Ig, mpudem mnepsblii 1
Bropoii nomennl Cu3 Ig oriamuaroTcs aApyr OT [pyra IO MeEHbLIel Mepe ORHOH
AMUHOKHCJIOTOM M NpUYeM IO MeHbLIeH Mepe OJHO OTIMYHE aMHHOKHCIOTHI YMEHbIIAET
CBsI3bIBaHUE OMCIIEIU(PHUECKOr0 aHTUTENa K OeNKy A, MO CpaBHEHHIO ¢ OMCHeLU(pUISCKUM
AHTUTEJIOM, Y KOTOPOTO OTCYTCTBYET OTJIMYHE aMUHOKHCIOT (CMOTPUTE, HApUMEp, MaTeHT
CIITA Ne 8586713). CormacHO OIHOMY BapHUaHTy OCYINECTBJIEHUs! mepBblid noMeH Cu3 Ig
CBsi3bIBaeTCs ¢ OenkoM A, a BTopoi nomeH Cu3 Ig comepkuT MyTaluo, KOTopasi yMEeHbLIAeT
WIN OTMEHSIET CBsi3bIBaHHE Oenka A, Takyw kak moaupukamms HOSR (mo nymepaumm
sk30H0B IMGT; H435R no nymepauuu EU). Bropoii Cu3 MOXKET HOMOIHUTENBHO COIEPKATh
monudukanmo YO6F (mo IMGT; Y436F no EU). [lononHurenbHble MOAH(PUKALINN, KOTOPBIE
MOryT ObITh OOHapyskeHbl BO BTopoM Cu3, BrimouaroT B cebs: D16E, L18M, N44S, K52N,
V57M u V82I (no IMGT, D356E, L358M, N384S, K392N, V397M u V422l no EU) B
cinyuae anturen IgGl; N44S, K52N u V821 (IMGT; N384S, K392N u V4221 no EU) B
ciyuae aatuten [gG2 u Q15R, N44S, K52N, V57M, R69K, E79Q, V821 u L105P (mo IMGT;
Q355R, N384S, K392N, V397M, R409K, E419Q, V4221 u L445P no EU) B ciiyuae anTUTEN
IgG4. Bapnauuu no onucaHHOMy Bbilne Gopmaty Oncnennpuyeckux aHTUTEN HAXOAATCS B
npeznenax o0beMa HACTOSIIIETrO H300PETEHMS.

Jpyrue wurOCTpaTHBHBIE Oucnennpuveckne ¢Gopmarbl, KOTOpbIE MOIYT OBITh
UCTIOJIb30BAaHbI B KOHTEKCTE HACTOSIIEro M300peTeHHsI, BKIIOYAKOT B cedst Oe3 orpaHu4eHMs],

HanpuMmep, ocHoBaHHbIE Ha SCFv wim nuartenax Oucnenuduueckue Gopmarsl, cnusiaus IgG-
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scFv, nBotinoii Bapnadenbublil nomeH (DVD)-Ig, kBagpoma, BEICTYIIBI-BO-BIIQANHBIL, ¢ OOIIeit
JIETKOH 1emnbro (HarpuMep, od1mast ierkast Lenb ¢ BBICTYaMH-BO-BIIaAWHbI U T.1.), CrossMab,
CrossFab;, (SEED)reno, c¢ nelinuHoBoii Monnued, nyoreno, IgG1/IgG2, Fab noiitHOrO
neiicteust (DAF)-IgG u Mab? Gucnenuduyeckue popmathl (cMotpuTe, Hanpumep, Klein ef
al., mAbs 4:6, 1-11 (2012) u uuTHpyeMble B 3TOM OTHOLIEHHH CCBUIKU U PACCMOTPEHHSI
BBILIEYKA3aHHBIX  ¢opmaToB). bucnenuduueckue aHTUTENAa TaKke MOTYT  OBITh
CKOHCTPYHMPOBAaHbl C HCIOJb30BAHUEM KOHBIOTAIMM MENTUAA/HYKIEHHOBOW KHCJIOTHI,
HarpuMep, rrie HeMpUPOIHbIE AaMHHOKHCIIOTHI C OPTOTOHAIBHON XMMHYECKON PEaKTHUBHOCTHIO
UCTIONB3YIOT JUJIsI CO3AAaHUsl KOHBIOTaTOB CaMTCHenN(UIECKUX aHTUTEN-OJUTOHYKJIEOTHIOB,
KOTOpbIE 3aT€M IIO/IBEPTaloOTCsl CaMOCOOpPKE B MHOTOMEPHBIE KOMIUIEKCHI C OIpPeNeIeHHBIM
COCTAaBOM, BaJIEHTHOCTBHIO U reomerpueil. (Cmorpute, Hanpumep, Kazane ef al., ] Am Chem
Soc. 135(1):340-346 (2013)).

TepaneBTH4YecKHi COCTAB U BBeJeHHE

B HacrosimeM u300peTeHHMH MpPeayCMOTPeHbl (hapMaleBTUUECKHE KOMITO3ULIUY,
cozieprKallye aHTHTeNla K aKTMBUHY A MJIM UX aHTHI'€HCBS3bIBAIOIINE (PPArMEHThI COTJIACHO
HacTosieMy u3o0pereHnto. PapmaueBTHYECKHE KOMIIO3UIMHM COIJIACHO HACTOSLIEMY
M300PETEHHIO0 COCTABIISIOT C MOAXOASAIIUMH HOCUTEIISIMU, BCIOMOTaTeIbHBIMU BELIECTBAMHU U
OPYTUMH  CPEACTBAMH, KOTOpble OOECMEeuMBAIOT YJIYULICHHbI MEPEeHOC, IOCTAaBKY,
TOJIEPAHTHOCTh M TOMY MNOAOOHOE. MHOKECTBO MOIXOISIIUX COCTABOB MOXKHO HAWTU B
(bapMaKoJIOTHYeCKOM  CIPAaBOYHUKE, M3BECTHOM BceM (apmaueBtam: Remington's
Pharmaceutical Sciences, Mack Publishing Company, Easton, PA. DTu coctaBbl comepskar,
HarpuMep, MOPOLIKH, MACThI, Ma3H, K€€, BOCKH, MAcCa, JHUIHIBL, COAEp KAIUe JIHIULIBI
(kaTHOHHBIE WS aHWOHHBbIC) Be3ukysbl (Hampumep, LIPOFECTIN™, Life Technologies,
Carlsbad, CA), xonsroratel JIHK, Ge3BonHble aOCOPOIMOHHBIE TACThI, SMYJIbCHUA MacCJO-B-
BOJE W BOJA-B-Macjie, OMYJbCHH KapOoBakca (TIONMATHIEHIJIMKOIH  Pa3JIMYHBIX
MOJIEKYJISIDHBIX BECOB), TIOJIYTBEPAbIC I'eJId U MOJYTBEPABIE CMECH, CoaeprKaiue KapOoBakc.
Cwmortpure Takke Powell et al. "Compendium of excipients for parenteral formulations" PDA,
J Pharm Sci Technol 52:238-311 (1998).

Jloza aHTUTENa, BBOJMMOIO MAI[MEHTY, MOXKET BapbHPOBATb B 3aBUCHMOCTH OT
BO3pacTa M pa3Mepa NMauueHTa, 3a00JIeBaHMSI-MHUIIEHH, COCTOSIHUH, MyTHU BBEIEHHUS] U TOMY
nopoOHoro. IlpeamouruTenpHas 1033, Kak MPABHIIO, PACCUUTBIBAETCS B COOTBETCTBHUU C
MacCOi Teja WM TUIOLIAJbI0 MOBEPXHOCTH Tena. Korma aHTUTENO COrjlacHO HACTOSIIEMY
H300PETEHNI0 HCIIONB3YETCA U JICUEHUs] COCTOSIHUSL WM 3a0OJIeBaHUs, CBSI3AHHOTO C

aKTUBHOCTBIO aKTHBHHA A Y B3pOCJIOro mnanueHTa, MOXKET OBITH NPpEANOYTUTCIIBHBIM
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BHYTPUBEHHOE BBENIEHHE AHTUTENIA COTJIACHO HACTOALIEMY H300PETeHHIO, KaK MpPaBHIIO, B
pa3oBoii no3e, cocTasisitoliel mpudmmuTensbHo oT 0,01 no nmpubmmsuTensHo 20 MI/KT Macchl
Tena, Oonee mpeamoyTHTeNbHO OT mnpudbmusurenpbHo 0,02 mo npuOIM3UTENBHO 7, OT
npubmusutensHo 0,03 mo mpuOmmsurensHo S wim ot mpubnusutensHo 0,05 mo
npUOIU3UTENBHO 3 MI/KT Macchl Tena. B 3aBUCHMOCTH OT TSDKECTH COCTOSIHUS, 4acTOTa U
MPOJIOJKUTENBHOCTD JIEUEHHUS MOKET OBITh CKOppeKkTHpoBaHa. D deKkTuBHbIE 0361 U rpaduk
BBEJICHUSl AHTHUTENa K AKTUBUHY A MOTYT OBITH OIpeneNeHbl SMIHPUYECKH; HAIMPUMED,
NPOrpecc MaLUEHTa MOKET KOHTPOJIMPOBATHCS C MOMOLIBIO MEPHOANYECKON OLIEHKH, a 1032
COOTBETCTBYIOIIMM  00pa3oM  KoppekTupoBaTbcs.  Kpome — Toro,  MeXBHIOBOE
MacIITA0OUPOBAHNUE JO3UPOBOK MOXHO BBIITOJHUTD € TIOMOIIBIO XOPOILIO U3BECTHBIX CIIOCOOOB
B HacTosLIel o0nacTu TexHuky, (Hanpumep, Mordenti e al., Pharmaceut Res 8:1351 (1991)).

W3BeCTHBI U MOTYT OBITh UCTIOJIB30BAHBI PA3IMYHBIE CUCTEMBI TOCTABKH JIJIsI BBEICHUSI
(apmaLieBTHYECKOIl KOMIIO3MLIMK  COTJIACHO HACTOSIIEMY HM300pPETeHHI0, Harpumep,
MHKAIICYJIUPOBAHNE B JIMITOCOMBI, MUKPOYACTHIIbI, MUKPOKAIICYJIbI, PEKOMOWHAHTHbIE KIIETKH,
CrIOCOOHBIE SKCIIPECCHPOBATh AHTUTENIO WM APYrOH TepameBTUYECKUil OeNoK COrNIacHO
HACTOSIIIEMY  M300pETEHMIO, OIOCPENOBAHHBI  PELENnTOPOM HHIOLMUTO3  (CMOTpHTE,
Hapumep, Wu et al., J Biol Chem 262:4429-4432 (1987)). AutHuTena u npyrue
TEPANeBTHUECKH aKTUBHbIE KOMIIOHEHTBI COTJIACHO HACTOSIIEMY M300PETEHUIO TAK)KE MOTYT
OBITb  JTOCTABJEHbI C TIOMOLIBKO TEXHUK TeHHOW Tepamuu. CrocoObl BBeIEHUs
NpeayCMaTPUBAIOT oe3 OTpaHUYEHUS BHYTPUKOKHBIH, BHYTPHUMBIIIEYHBIH,
BHYTPUOPIOLIMHHBIN, BHYTPUBEHHBIH, ITOAKOXHBIH, HWHTPAHA3AJIbHbIA, 3THIYpPAJbHBIA U
OpaJIbHBIN MyTh BBeACHUHU. KOMIO3UIMs MOXKeT ObITh BBEIEHA JIFOOBIM yIOOHBIM CIIOCOOOM,
HampuMmep, nyTeM UWHPY3uH Wi OOJIOCHOH WHBEKIMH, myTeM abcopOmum uepes
SIUTENNANbHBIE WM KOXHO-CIIU3UCTBIE HAKJIAAKU (Hampumep, CIHU3UCTYI OOOJIOUKY
MOJIOCTH PTa, MPSMOW KHIIKH M CIM3HCTYI0 OOOJIOYKY KWIIEYHHKA M T.1.) U MOXET OBITh
BBEJICHA BMECTE C APYTUMH OMOJIOTMYECKH aKTHBHBIMHU CPENCTBAMU. BBeneHne MoxxeT ObITh
CHCTEMHBIM HJIH MECTHBIM.

dapmaneBTHYECKast KOMITO3ULHSI COTJIACHO HACTOSIIEMY H300PETEHHIO0 MOXKET OBITh
JOCTaBJIEHA TIOAKOKHO MJTH BHYTPHUBEHHO C IMOMOIIBIO CTAHAAPTHOHN UTJIbl U mmpuna. Kpome
TOT0, TIO OTHOLIEHHIO K TIOAKOKHOW JIOCTaBKE, INTPHL-PYYKa JIETKO HAXOIUT MPUMEHEHHE B
AIocTaBKe (hapMaLleBTHUECKON KOMIIO3ULMHM COTJIACHO HACTosALIeMy H300pereHuto. Takoi
IIMPHUL-PYYKa MOXKET OBITh MHOTOPAa30BBIM WJIM OIHOPA30BBIM. [IOBTOPHO HCMONB3yeMbIi
IINPHUL-PYyYKa, KAk  MPaBHJIO, HCIONB3yeT CMEHHBIH  KapTPUIDK,  COIEpIKaIIui

(apmaLieBTHUECKYO0 KOoMIo3unuio. [locne Toro kak Besi (hapMarieBTHUECKass KOMITO3UIUS B
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KapTpuake ObUla BBEAEHA W KAPTPUIK MYCT, MyCTOH KAPTPHIK MOXKHO JIETKO CHSTb H
3aMEHHTb HA HOBBI KapTPHUIIK, KOTOPBIH COAEPKHUT (hapMaLEBTHYECKYIO KOMITO3HULIHIO.
Inpuu-pyuka MoOXeT OBITh HCIONB30BaH TOBTOPHO. B OXHOPa3oBOM INpHIe-pyyke
OTCYTCTBYET CMEHHBIN KapTpumk. Ckopee BCero, OJJHOPA30BbIi MIMPHUI-PYUKa MOCTABISETCS
NpPEABAPUTENPHO  3aIOJHEHHBIM  (papMalieBTUYECKOH KOMIIO3MLMH, Haxopmsmeics B
pesepByape BHyTpu ycrpoiictBa. Ilocme TOro, kak pe3epByap ONOPOXKHSETCS OT
bapmareBTUIeCKON KOMITO3UIUH, BCE YCTPOHCTBO BBIOPACHIBAETCSI.

MHOro4HCIEHHbIE MHOTOPA30BbI€ YCTPONUCTBA-PYYKU U YCTPOWCTBA JOCTABKU B BUAE
IINPULA-PYYKH MPUMEHSIOT MPU IMOJKOXKHOH JOCTaBKe (hapMaleBTHUECKOH KOMITO3HLIUH
COTJIaCHO HacToslieMy wusoOpereHmo. Ilpumepsl BkimrogaroT B ceOsi 0e3 OrpaHu4eHus
AUTOPEN™ (Owen Mumford, Inc., Byncrok, BenukoOpuranus), pyuky DISETRONIC™
(Disetronic Medical Systems, Bergdorf, IIsefinapus), pyuky HUMALOG MIX 75/25™,
pyuky HUMALOG™, pyuky HUMALIN 70/30™ (Eli Lilly & Co., Wunuananomuc,
Wnpnana), NOVOPEN™ [ II u III (Novo Nordisk, Konenraren, danus), NOVOPEN
JUNIOR™ (Novo Nordisk, Konenraren, lanust), pyuky BD™ (Becton Dickinson, Franklin
Lakes, Hpro-Ixepcu), OPTIPEN™, OPTIPEN PRO™, OPTIPEN STARLET™ yu
OPTICLIK™ (sanofi-aventis, ®pankdypt, 'epmanusi), 4To0ObI Ha3BaTh TOJIBKO HEKOTOPBIE U3
HuX. [IpuMepbl OMHOPA30BBIX IIMPHIIOB-PYYEK, XAPAKTEPUIYIOIIUXCS MPUMEHEHUEM TIpH
TIOAKOKHON TOCTaBKe (papMaieBTUYeCKOH KOMITO3UIIMU COTJIACHO HACTOSIIEMY U300pETEHHIO
BKJIIOYAIOT B ce0si 0e3 orpanuuenust pyuky SOLOSTAR™ (Sanofi-Aventis), FLEXPEN™
(Novo Nordisk) 1 KWIKPEN™ (Eli Lilly), mmpuu-pyuky SURECLICK™ (Amgen,
Thousand Oaks, Kanugpopuus), PENLET™ (Haselmeier, IIltytrapr, I'epmanus), EPIPEN
(Dey, L.P.), pyuxy HUMIRA™ (Abbott Labs, D66orr Ilapx MnnuHoiic), 4ToObl Ha3BaTh
TOJIBKO HEKOTOPBIE U3 HUX.

B HekoTophIX cuTyalusax hapMareBTH4YecKasi KOMIO3HIMS MOKET ObITh TOCTaBJICHA B
CHCTEME C  KOHTPOJUpPYeMbIM  BbicBOOOXkneHHeM. CoriacHO OZHOMY  BapUaHTy
OCYILIECTBIICHHS] MOXKET ObITh MCHOJB30BaH Hacoc (cmorpure Langer, Boime, Sefton, CRC
Crit. Ref. Biomed. Eng. 14:201 (1987)). CornacHo ApyroMy BapHaHTy OCYLIECTBICHUS MOTYT
OBITh UCMOJIB30BAHBI TOJUMEpPHBIE Marepuasbl, cmotpure, Medical Applications of
Controlled Release, Langer and Wise (eds.), 1974, CRC Pres., Boca Raton, Florida. Cornacuo
e OHOMY BapHAaHTY OCYILIECTBIICHHsI CHCTEMA C PETYJIHUPYEMbIM BBICBOOOKIEHHEM MOKET
OBITH MMOMeEIIeHa B HEMOCPEACTBEHHOW OJIM30CTH OT MHUIIEHH KOMITO3UIIMH, TAKUM 00pa3om,
TpeOysl TONBKO YacTh CUCTEMHOH N03bI (cMoTpute, Hampumep, Goodson, 1984, in Medical

Applications of Controlled Release, supra, vol. 2, pp. 115-138). [pyrue cucrembl C
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KOHTPOJIMPYEMBIM BBICBOOOXKAEHHEM omucaHbl B 0030pe Langer, Science 249:1527-1533
(1990).

WHBbeKMOHHBIE TIpenapaTbl MOTYT BKIIIOYAaTh B ceOsl JIeKapCTBeHHblE (DOPMBI IS
BHYTPUBEHHBIX, MOJKOXHBIX, BHYTPUKOKHBIX U BHYTPHUMBIIICUHbIX HHBEKIHH, KaMeJIbHBIX
uH(Y3Ul 1 T.4. DTH TIpenaparsl IJIsl HHBEKIUH MOTYT OBITh MOJYYE€HbI ITHPOKO U3BECTHBIMHU
ciocobamu. Hanpumep, npenapars! Aj1s1 HHbEKLUI MOTYT OBITh MOJYYEHbI, HAIIPUMED, IyTEM
PacTBOPEHMSI, CYCIIEHANPOBAHUS HIIM 3MYJIbIHPOBAHMS AHTHUTENA MM €r0 COJIM, ONMHUCAHHON
BBILIE, B CTEPUJIBHONH BOXHOW Cpele WM MAacisHOW cpene, OOBIYHO HCIIONb3YeMOH s
MHBEKLUMNU. B kauecTtBe BOAHOW Cpeabl sl UHBEKLUUMHW HCHOJIB3YETCS, Hapumep,
¢du3nonornueckuil pacTBOp, HM30TOHHYECKUH pACTBOP, COIEPKAIMMH TIJIFOKO3y M Jpyrue
BCIIOMOTATeJIbHbIE CPENCTBA U T.II., KOTOPbIE MOTYT OBITH HCIIOJIB30BAHBI B KOMOMHALIMH C
COOTBETCTBYIOIIUM COTIOOMIN3UPYIOLINM CPEACTBOM, TAKHM KaK CIHUPT (HapUMep, 3TaHOJM),
MHOTOATOMHBIN CHUPT (HampuMep, MPONUIIEHIVIUKONb, MOJUITHIEHIIINKOIb), HEHOHHOE
MOBEPXHOCTHO-aKTUBHOE BelecTBo [Hanpumep, nonucopbdar 80, HCO-50 (monuokcusTuieH
(50 mMonb) anAyKT TMAPUPOBAHHOTO KACTOPOBOTO Macia)| u T.1. B kadyecTBe MacisiHOW Cpeabl
UCIIONb3YeTCs, HAPUMeEpP, KYH)KYTHOE Macio, CO€BOE€ MAcjO M T.IL, KOTOpbIE MOTYT OBITH
UCIIOJIb30BaHbl B COUETAHHUH C COJFOOMIU3UPYIOIIUM CPEICTBOM, TAKHM Kak OeH3MJIOEH30aT,
OeH3WIOBBIM CcUPT M T.NM. MHBEKIUH, MOJyYEHHbIE TaKUM O0Opa3oM, MPENNOYTHTEIHHO
3aTOJIHSIOT B COOTBETCTBYIOLIYIO aMITyJIy.

[IpennoyrurenbHO, ONHMCAHHBIE BbIIIe (HAPMALEBTUYECKUE KOMITIO3ULIUH IS
NIePOPAIbHOTO WJIM MAPEHTEPATHHOTO MPUMEHEHHsI MOJYYaloT B JIEKAPCTBEHHBIX (hopMax B
BUJ€ COUHWYHOW J03bl, MOIAXOASILIEH, YTOOBI COOTBETCTBOBATh /03¢ AKTHUBHBIX
UHTpeaueHToB. Takue JekapcTBeHHbIE (POPMBI B BHUIE €IMHUYHOW O3Bl BKIIKOYAIOT B cedsl,
Harmpumep, TaONEeTKH, MWK, KaICyJjbl, MHBEKIUH (aMIyJsibl), CYNNO3UTOPUH H T.IL
KonnuectBo comep:kamerocst —BBILIEYIIOMSHYTOTO ~ aHTUTENa B OOMIEM  COCTaBJISIET
npuOIM3UTENILHO OT 5 no mpubmusurensHo 500 Mr Ha AO3UPOBaHHYK (opMy B BUIE
€IMHUYHOW J03bI, OCOOEHHO B ()OPME UHBEKIMU MPEATIOUTHTEIBHO, YTOOBI BBIIIEYKa3aHHOE
AQHTHUTEJIO CONEPKAIIOCH B 103€ OT MPUOIU3UTEIBHO 5 10 npubnusuteapbHo 100 Mr u B 103€ OT
npubmm3uTensHo 10 o npubnusurenbHo 250 Mr st APYTrUX TO3UPOBAHHBIX (hOPM.

TepaneBTHYeCcKOEe MPUMEHEHHE AHTUTEJ

AHTUTENAa COTJIACHO HACTOSALIEMY HW300PETEeHUIO MPUTOAHBI, B YAaCTHOCTH, IS
JedeHus, NPOPUIAKTUKA W/unu obnerdeHus mo0oro 3a00neBaHUs] WM HapyLISHHS,
CBSI3aHHOTO C WJIM OIOCPENOBAHHOIO JKCIPECCHEH, CHTHAIM3ALUEH WIH aKTUBHOCTHIO

AKTUBUHA A, WM TIOABEPracMoro JICHCHUIO MyTEM 6J'IOKI/Ip0BaHI/I$I BSaHMOHeﬁCTBHﬂ MECKAY
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akTUBMHOM A wu penentopoM aktuBuHa (Hampumep, ActRIIA, ActRIIB, peuenTopom
aKTUBMHA THUMa | W T.A) WiM HUHBIM 0O0pa3oM WHIrHOMPOBAHUS AKTHMBHOCTH W/WIK
curHanusauun aktuBuHa A. Hampumep, B HacrosimeM H300peTEeHMH TNPENyCMOTPEHBI
CrocoObl JIEUEHHsT COCTOSHUHM win 3a00NeBaHUH, KOTOpPblE MOTYT OBITh BBUICUEHBI,
OCa0JNIeHbl WJIM YJYYLIEHbl NyTEM YBEJIUYEHHUS MBbIIIEYHON CHJIIBI/MOLIIHOCTH W/WIN
MBIIIEYHONH MAacChl W/WJIM MBIIEYHOH (YHKIMM Y MalHeHTa, JUO0O MyTeM BBIFOAHOTO
u3MeHeHuss Merabonu3ma  (IPOLIECCHHTa  YIJIEBOJAOB, JKUPOB U OENKOB)  IyTeM
crennpUIecKOoro CBsI3bIBaHUS aKTUBUHA A M HE CBA3BIBAHMS Npyrux jurannos ActRIIB, wmu
nyTeMm crenuduueckoro cps3biBaHus akTuBMHa A u GDF8 u He cBs3bpIBaHUS ApPYyrux
murangoB ActRIIB. Hanpumep, B HacrosimeM H300peTEeHHH MPEeIyCMOTPEHBI CHOCOOBI
YBEJINYEHUS MBIIIEYHON CHJIBI/MOIIHOCTH W/WIIM MBIIIEYHOHM Macchl W/MIM MBIIIEYHON
byHKIMM y cyOBeKTa, WM JIedeHUs] 3a00JeBaHUsI MM HApPYLICHUS, XapaKTepU3YIOIIerocs
CHIJKEHHEM MBIIIEYHOH MacChl WJIM CHJIBI Y CyOBeKTa, IMyTeM BBEACHUS CyObeKTy
crieupuIeckoro K akTUBMHY A cBs3bIBarolero Oenka. B Hacrosimem m300peTeHuH Takke
IPENyCMOTPEHBI CITOCOOBI YBEIMYEHUS] MBIIIEYHON CHJIBI/MOLTHOCTH W/WJIM  MBILIEYHOMH
MAacChl W/WJIN MBIIIEYHOH (PyHKIMH y CyObeKTa, WK JieueHHs 3a00JIeBaHus WIIN HApYLICHUs],
XapaKTePU3YIOIErocss CHIDKEHHEM MBbIIIEYHOH MAacChl WM CHIBl Yy CyOBeKTa, MyTeM
BBEICHUSI CYOBEKTy crneuu(uvyeckoro K aKTUBUHY A CBs3bIBalOIlero Oenka U
cneundpuyeckoro k GDF8 cBszpiBarommero Oenka. JIxoOol U3 pacKphITHIX UM YIOMSHYTBIX B
HACTOSIIIEM JOKYMEHTE CHelupUYecKux K aKTUBUHY A CBS3BIBAIOIIMX OEJNKOB W/ WK
cneuudpuyecknx kK GDF8 cBs3bIBarOINX OEIKOB MOXKET ObITh UCIOJIB30BAH B KOHTEKCTE HTHX
acTeKTOB Hacrosiero u3oOperenus. Hampumep, TepanmeBTHYECKHE CIIOCOOBI HACTOSIIETO
U300peTeHrsl TPEeNyCMAaTPUBAIOT BBENEHHE CYyOBEKTy aHTHTENa K AaKTUBUHY A H/IK
anrurena k GDF8.

Takum 00pa3oM, B KOHTEKCTE OMMCAHHBIX B HACTOSIIEM JOKYMEHTE CIOCOOOB
JICYCHHSI AaHTHTEJIO K AKTUBHHY A MOKET ObITh BBEZICHO B BHJI€ MOHOTEPAIUH (T.€. B KAYECTBE
€IMHCTBEHHOT'O TEPANEBTHUECKOTO CPEACTBA) WIH B KOMOMHALIUH C OJJHUM HMJI HECKOJIbKIMHU
JOTOJTHATEIBHBIMA TEPANEBTUYECKUMHU cpencTBamu (Hampumep, aHtutenom k GDFS),
JOTOJTHATENBHBIE TPHMEPBI KOTOPBIX OMUCAHBI B HACTOSIIIEM TIOKYMEHTE B IPYTHUX MECTAX.

B cniocobax, koTophie MpenycMaTpUBAIOT BBEACHHUE CIEU(DUUECKOrO K aKTUBHHY A
ces3piBaromiero Oenka u cnemmpuyeckoro k GDF8 crasbiBaromero Oenka CyOBeKTy,
cneunpuIecKnii K aKTHBMHY A cBs3pBarommii Oenok u  cnemmpuyecknii k. GDF8
CBSI3bIBAIOLIUI O€JIOK MOJKET OBITh BBEIEH CYOBEKTY B TO K€ HIIM IO CYIIECTBY TO XK€ BPEMS,

HarpumeEp, B OI[HOI\/'I TepaHeBTquCKOﬁ AO03€ HJIM B BUAC ABYX OTHACJIBHBIX 03, KOTOPBIC
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BBOJSIT OHOBPEMEHHO WJIM B TE€UEHHE MEHee YeM NPUOIU3UTENBbHO 5 MHHYT MEXAY APYT
ApyroM. AJBTEpHATHBHO, CHenMPUYECKHid K AaKTHUBHHY A CBS3bIBAOIUI OOk u
cneunpnuecknii k  GDF8  cBs3pBarommii  Oenok  MokeT ObITh BBEOEH CYOBEKTY
MOCJIEIOBATENIbHO, HANPUMED, B BHUIE OTAEIBHBIX TEPANEBTHUECKUX 103, PA3AENIEHHBIX BO
BpPEMEHU JIPYT OT Apyra Ooyiee 4eM Ha 5 MUHYT.

B HacTosem n300peTeHnn Takke IpeayCMOTPEHBI CIIOCOObI YBEINYEHUST MBILIEUHON
CHJIBI/MOIIHOCTH W/WJIM MBIIIEYHONH MAacChl W/MJIM MBbIIIEUYHOH (YHKUHMU y CyOBeKTa, WIN
JedeHuss 3a00JeBaHMs WM HAPYLIEHUs, XapaKTEPHU3YIOLIErocs CHIDKEHHUEM MBbIIIEUYHON
MacChl UM CHIIBI Y CYOBEKTa, IyTeM BBEAECHUS CYOBEKTY aHTHUIC€HCBSI3bIBAIOLIEH MOJIEKYJIBL,
copepkalieil cnennuyeckuii K aKTUBUHY A CBS3BIBAIOIIMN JIOMEH M CHelupUYecKHi K
GDF8 cesspiBatommii nomeH. JIrobas W3 pPacKpBITBIX WM YHOMSHYTBIX B HACTOSINEM
JIOKYMEHTE AaHTUTCHCBSI3bIBAIOIINX MOJIEKYJ MOXKET OBITh HCIOJNb30BAaHA B KOHTEKCTE
JaHHOTO acmeKkTa HacTosmero usoOperenus. Hampumep, TepameBTHYECKHE CHOCOOBI
COTJIACHO  HACTOSIIEMy  M300pETeHHI0  NPEeayCMAaTpPHBAIOT  BBEAEHHE  CYyOBEKTY
oucnenuduuecKkoro aHTHTENA, COAEPIKAIIEero MepBblii BapuaOe bHbBIN JOMEH, CONEp KAl
napy HCVR/LCVR, koropelii crenupuyecky CBS3bIBAETCS C AKTUBHHOM A, M BTOPOM
BapuaOenbHbIil noMeH, copepxkamuii mapy HCVR/LCVR, «xortopeii cnenupudecku
csizbiBaercs ¢ GDF8.

Komno3uuuu corjiacHO HacToseMy H300PETeHHI0 MOTYT ObIThb BBEAECHBI CYOBEKTY
BMECTE C OJIHUM HJIH HECKOJBKUMH JOTOJIHUTEIbHBIMU TEPANEeBTUYECKIMH CPEICTBAMH,
BKJIFOYAIOLTUMH B CeOsi, Hampumep, WHTHOUTOPBI (hakTopa POCTa, MMMYHOCYIPECCAHTHI,
MPOTUBOBOCTIAIUTENbHBIE CPEACTBA, METAOOINYECKUE HHIHMOUTOPBI, UHTHOUTOPBI (pepMEHTOB
U IUTOTOKCUYECKUE/IIUTOCTATUYECKHE CpenacTBa. JIOMONHUTENbHOE TepareBTUYECKOE
cpeacTBo(a) MOKHO BBOJHUTH /10, OJHOBPEMEHHO C HJIM TOCJE BBEACHUS CIEHUPUUECKUX K
akTuBUHY A 1 GDF8 cBsi3bIBarOIIX OEJTKOB COTIACHO HACTOSIIIIEMY U300PETEHHIO.

HNnmoctpaTuBHble 3a00€BaHNs, HAPYLICHUSI W COCTOSIHUS, KOTOPBIE MOJKHO JIEYHTD
KOMIO3ULIMSIMU COTJIACHO HACTOSIIEMY H300PETEeHHIO, BKIIFOUAIOT B cedst 06e3 orpaHudeHus
CapKOMEHHUIO, KaXeKCHI0 (MO0 WAMOMATHUYECKYH0, JIMOO BTOPHUYHYIO 1O OTHOIIEHHIO K
OPYTUM COCTOSIHHUSM, HAlpUMeEp, 3JI0KaYE€CTBEHHOW OIYyXOJHM, XPOHHUYECKOH IO4YE€YHOU
HEJIOCTATOYHOCTH WUJIM XPOHUYECKOH OOCTPYKTUBHOM OOJIE3HH JIETKUX ), TOBPEKACHNE MBIIIL,
TPaBMy MBIIIL], MBILIEUYHYIO CIa0OCTh M MBILIEYHYIO aTpo(dHo, HAampUMep, MBILIEYHYIO
arpopuro wmimm  cnabocTh, BBI3BAHHYKD MWJIM CBSI3aHHYIO C Oe3leHCTBHEM, HampuMmep,
MBIIIEYHOH HMMMOOMIHM3anMeH, IOCTEIbHBIM PEKUMOM, MOBPEKIACHUEM, METUIMHCKUM

BO3ACHCTBHEM MJIM XUPYPTHUECKUM BMELIATENIbCTBOM (HAMpUMep, MepesioM meiku Oenpa,
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3aMelIeHne Ta300eqPEeHHOro CyCTaBa, 3aMeleHHe KOJIEHHOrO CyCTaBa U IPYTUX CYCTaBOB,
TPaBMbI CYXOXKWJIMHA WM CBSI30K, TaKH€ KaK Pa3pbIBbI MEPETHEr0 OTHeNa KPecTooOpa3HOH
cBsi3ku (ACL) w/mnm menmanbHOUM KoJutarepayibHON cBsisku (MCL), u T.11.), MBIIIEYHYIO
auctpoduro (Hampumep, MHUOTOHHMYeCKyro, JlromeHHa, bekkepa, Ta3oBoro mosica, Iuiede-
nonmarouno-nunesyro (FSHD, wusBectHyro Ttakke kak Oonesnp Jlannysu-Jlesxxepuna),
BPOXKICHHYIO, aKyJopapHHTreaIbHyI0, TUCTAbHYI0, OMepu-[peiidyca u T.1.), BBI3BAaHHYIO
IJIFOKOKOPTHUKOUZAAMHU ~ MHOIATHIO,  peadMIUTalMio  Ioclie  HMHCYJIbTa  (Hampumep,
peadHIMTalMuIl0 reMHunapesa IMOclie HHCYJIbTA) HIM IPU HEOOXOIWMOCTH MEXaHHYECKOH
BEHTWSIMU. KOMITO3MIIMM COTJIaCHO HACTOSIEMY H300PETEHHIO TaKXKe MOTYT OBITh
UCTIONIb30BaHbl I JICUEHUs], MPENOTBPAIIEHUS WM OOJerdeHus Takux 3a00NeBaHUM, Kak
3JI0KAQUECTBEHHAs! OIyXOJIb, OXXUPEHME, CaxapHbIi AMaleT, apTPUT, PACCESHHBIH CKJIEpO3,
MbllIeuHast aucTpodusi, OOKOBOW amuoTpoduueckuii ckiepos, Ooinesnp IlapkuHcoHa,
OCTEONOPO3, OCTE0APTPUT, OCTEOIIEHNSI U METa0OIMYECKHe CHUHIPOMBI (BKIJIFOYAIOIINE B ceOst
0e3 orpaHMYeHHUs] CaXapHbId AUA0ET, OKUpPEHHe, HAPYIIeHUS MHUTaHMs, aTPO(HI0 OpPraHOB,
XPOHHYECKYI0 OOCTPYKTHUBHYKO OOJN€3Hb JIETKMX U aHOpPeKCHr0). JlomonHuTen bHbIe
3a00JeBaHMsl, HAPYIIEHNUS W COCTOSIHMS, KOTOPbIE MOTYT OBITh NMPEAOTBPAILECHBI, H3JICYEHBI
W/ oOJIerdeHsl ¢ MCIOJIb30BAHMEM KOMIIO3UIMH COIJIACHO HACTOSIIEMY H300pETeHHIO,
BKJIFOYAIOT B Ce0sl CENCUC, XPOHUUYECKYIO CePACYHYIO HETOCTATOYHOCTh, TOOPOKAYEeCTBEHHBIE
U 3JIOKAYECTBEHHbIC (PEOXPOMOLMTOMBI, MHOMBI/JIEHHOMUOMY MAaTKH, MPEIKIAMIICHIO,
KEJIOUIHbIe pyOLbI U TUNIepTpOopUIecKre pyOLbl, U THIEPTOHUIO JIESTOYHOMN apTePHH.

YayumeHHas cnequ(puIHOCTH CBSI3bIBAHUS M AKTHBHOCTD

B HacTosimeM H300peTeHMH MPEAYCMOTPEHBI CIMOCOOBI YBEIMYEHUS MBIIIEUYHON
CHJIBI/MOITHOCTH W/HMJIM MBIIIEYHON MacChl W/WJIM MbIIIEYHOH (PyHKIUU y cyObekTa HIn
JedeHust 3a00JeBaHMS WJIM HAPYLICHUs, XapaKTEPHU3YIOLIETroCs CHIDKEHHEM MBbIIIEUHON
MacChl WIH CHIbl y CyOBEKTa, WM JieueHHs 3a00JeBaHUs] WM HAPYLISHHs, BBI3BAHHOTO,
CIIPOBOLMPOBAHHOTO WJIM yCYI'yOJIEHHOrO AaKTUBHOCTBIO aKTUBMHA A, HE BbI3bIBAS
HEKEJIATENIbHBIX SIBIICHHUH, CBSI3aHHBIX C BBEIEHHEM MOJIEKYJ, KOTOpPbIE CBS3BIBAIOTCS C
HECKOJbKUMH (Hanpumep, 3 wu 6onee) murangamu ActRIIB. JIpyrumu cioBamu, crocoOsl ¢
UCIIOJIb30BAaHMUEM AaHTUTENlAa K AaKTUBHHY A MWIM €ro aHTHIeHCBS3BIBAIOIINX OEJNKOB
(HampuMep, TPU KOTOPBIX AHTUTENO K AKTHBHHY A TOJBKO 3HAYHUTENIbHO CBS3BIBAECTCS C
aKTUBHMHOM A) MOTYT JIeUUTh 3a00JIeBaHHE WM HApyIIEHUE, HE BBI3bIBAsI HEXKENATeJIbHbIE
win  nodouHele 3¢¢ekThl, HabMogaeMble C MOJEKYJaMH, KOTOPBIE CBS3BIBAIOTCS C
HeckonbkuMmu nurannamu ActRIIB. Hanpumep, knuHuueckas Monekysa, HaspiBaemass ACE-

031 (Acceleron Pharma, Inc., Cambridge, MA), npencrassieT cob0ii MyJIbTUMED, COCTOSIININ
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u3 BHekierounoit wactu ActRIIB, ciuroii ¢ gomenom Fc IgG (3ta Monmekyna Takxke
yrnomMuHaeTcsi B HacrosimeM nokymente kak "ActRIIB-Fc"). ActRIIB-Fc cBs3bBaercs ¢
aKTUBHHOM A, a Taxke IPyrHMMHU JUrasaaMu, Takumu kak ActRIIB, Hanpumep, ¢ akTHBUHOM
B, GDF8, GDF11, BMP9, BMP10 u TGFp, u, kxak H3BeCTHO, BbI3bIBAET pA3JIUYHbBIE
HE)KeJlaTeNIbHbIE SIBJICHUs NPU BBEIEHUU NAaLMEHTaM-TI0AsIM. Ba)kHO OTMETUTH, YTO aBTOpBI
HACTOSILEr0 M300peTeHHs] HEOXKUAAHHO OOHAPYKIIIH, YTO CHenu(UYecKr HHIHOUpPYROINe
aktuBMH A u GDF8 (Hanpumep, myTem BBeNeHHUs] aHTUTENA K aKTMBHHY A W aHTUTENA K
GDF38), B To Bpems kak He uHruoupyrouue apyrue aurannsl ActRIIB, Takue kak aktuBuH B,
GDF11, BMP9, BMP10 u TGF, npuBOAsT K yBEJIUYEHUIO MBILIEYHONH MacChl, KOTOpPOE 10
MEHbIIEH Mepe 3KBHUBAJIEHTHO TOMY, KoTopoe HaOmonaetcs npu BeeneHuu ActRIIB-Fc, e
BbI3bIBasl HEXKEJIATEJIbHBIX SIBJICHUN, CBA3aHHBIX CO CBA3BIBAIOIIUMHU CPEACTBAMMU, TAKUMH KaK
ActRIIB-Fc.

Kom0unnpoBaHHble cioco0bI JTe4eHHs U COCTABBI

B mnHactosmem wu300peTeHMH NpPEAYCMOTPEHbl KOMIO3ULMHM M TEPANeBTUYECKUE
COCTaBbI, copeprkaine Jro00e 13 ONMUCAHHBIX B HACTOSIIEM HOKYMEHTE aHTUTEN K aKTUBHHY
A B koMOMHALMM C OJHMM WJIH HECKOJbKHMH JOTOJHUTEIBHBIMU TEPANeBTUYECKU
AKTHBHBIMH KOMIIOHEHTAMH, U CIOCOOBI JIEUEHMs, NPEAYCMATPUBAIOINE BBEIEHHE TAKHUX
KOMOWHAIIMH HYXAAIUMCS B 3TOM cyObekTaM. B HacrosimeM uW300peTeHHu TaKkke
NPEAYCMOTPEHbI KOMITO3UIIMHM U TEPANeBTHUECKHUE KOMIIO3ULUH, COnepskamue odoe u3
OMHUCAHHBIX B HACTOALIEM TOKYMEHTE aHTUTEN K aKTHMBUHY A B KOMOMHALMU C OJHUM WU
HECKOJIBKUMH JONOJHUTENIbHBIMU TEPANEBTUYECKH AKTUBHBIMU KOMIIOHEHTAMHU, U CIIOCOOBI
JeYCHHsI, TPEAYCMATPUBAIOINNE BBEICHHE TAaKMX KOMOWHALMN HYKIAOIUMCS B O3TOM
cyObektam. Hanpumep, anTuTeNna Kk akTHBHHY A COTJIACHO HACTOSIIIEMY H300PETEHHIO TaK)Ke
MOKHO BBOIOUTH W/WJIM COBMECTHO COCTAaBJIATh B KOMOWHALMKM C TNPOTUBOBUPYCHBIMHU
npenaparamM, aHTHOMOTHUKAMH, AaHAJbIe€THKAMH, KOPTHUKOCTEPOUIAMH, CTEPOUIAMH,
KHCJIOPOZIOM, AaHTHOKCHIAHTaMH, MeTtaioxenaramy, IFN-ramMmma w/unm HeCTepOHIHBIMU
MPOTHUBOBOCHIAJIUTENbHBIMUA CpeACTBaMU. AHTHTENAa K aKTUBMHY A COIVIACHO HACTOSALIEMY
M300pETEHHI0O MOTYT OBITh TaKK€ BBEOEHBI KaK YaCThb CXEMbI JICYCHHUs, KOTOpas TaKkKe
BKJIFOYAaeT B ceOs JIyUEBYIO TEParui0 W/HIN OOBIMHYIO XHMHUOTEPANUK (HAampuMep, B
KOHTEKCTE CIIOCOOOB JICUEHUs 3JIOKAYECTBEHHOH OINyXOJW WIJIM HHTHOMPOBAHUS pPOCTa
ornyxonu). JI000W W3 BBIIEYNOMSHYTHIX OMOJHUTENBHBIX TEPANEBTHUECKH AKTHBHBIX
KOMITOHEHTOB MOXET OBbITb BBEIEH B COYETAHWU C JIOOBIM HM3 QHTHTEN K AKTUBHHY A
COTJIACHO HACTOSIIEMY H300pETEeHHIO UIA JIeYeHHs JI000ro 3a0ofeBaHMs WM HAapYLICHHS,

IpH KOTOPOM BBEJEHHE aHTUTENA K aKTHBHHY A 3((eKTUBHO, BKIIOYasi B celsl, Hampumep,
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CapKOIEHHUIO, KaXeKCHIO, TPABMbI MBIIIL], MBIIIEYHYIO C1a00CcTh U arpoduro Mbimi. JIroboi
U3 BBILIEYNOMSAHYTBIX JOMOJHUTEIbHBIX TEPANeBTHUECKU AKTUBHBIX KOMIIOHEHTOB MOKET
ObITh Tak)ke€ BBENEH B KOMOMHAIIMM C JIIOOBIM M3 aHTUTEN K aKTHBHHY A COIJIAaCHO
HacTosmeMy n3o0pereHuo Bmecte ¢ naruouropom GDF8 (manpumep, anturenom k GDFB).
JIOTIOTHUTENBbHBIN  TEPANEBTHUECKH AKTHBHBIM KOMIIOHEHT(bI) MOKHO BBOIHUTH
CyOBEKTy IO BBEIEHHUS aHTUTENAa K aKTUBMHY A COIJIACHO HACTOALIEMY H300pPETEHHIO.
Hampumep, nepsblli KOMIIOHEHT MOKET CUMTATbCS BBOJUMBIM "AO" BTOPOrO KOMIIOHEHTA,
€CJIM NepBbIi KOMIIOHEHT BBOAAT 3a 1 Hexmenro, 3a 72 yaca, 3a 60 yacos, 3a 48 dacos, 3a 36
4acoB, 3a 24 Jaca, 3a 12 gacos, 3a 6 4acoB, 3a 5 4acoB, 3a 4 yaca, 3a 3 4aca, 3a 2 Jaca, 3a 1
yac, 3a 30 munyT, 3a 15 mMunyT, 32 10 MUHYT, 32 5 MUHYT WU MEHEe 4eM 3a | MUHYTY 10
BBEJECHUS BTOpPOro KommoHeHTa. (CorynacHO JApyruM  BapuUaHTaM  OCYIIECTBJIEHMUs
JOTOJHUTENbHBIA TEePaNeBTHYECKH AKTHBHBIH KOMITIOHEHT(bI) MOJKHO BBOIHTH CYOBEKTY
TIOCJIe BBEICHUS aHTUTENIA K aKTUBHHY A COIJIACHO HacrosuieMy nzodperenuto. Hampumep,
NEepPBbIi KOMIIOHEHT MOJKET CYMTAThCsl BBOAMMBIM "TOcCie" BTOPOrO KOMIIOHEHTA, €CIU
NEePBbIIl KOMIIOHEHT BBOZAAT 4Yepe3 1 MuUHYTy mocie, 4epe3 5 MUHYT nocne, yepe3 10 MuHyT
nociue, depe3 15 muHyT nocne, yepe3 30 MuHYyT nocie, dyepe3 1 gac mocne, depes 2 yaca
rocJie, 4yepes 3 yaca nocje, 4epes 4 daca nocie, yepes 5 4acoB mocie, yepes 6 4acoB IOCIeE,
yepe3 12 yacoB mocre, uepe3 24 yaca nocie, yepe3 36 4acoB mocie, yepes3 48 yacos mnocie,
yepe3 60 uacoB moclnie, yepe3 72 dyaca Mocje BBEAEHHUS BTOPOro KomroHeHTa. CorjiacHo
OPYTUM BapuUaHTaM OCYIIECTBJICHHsS JOMOJHUTENbHBIM TepameBTHUeCKU AKTUBHbIN
KOMITOHEHT(bI) MOKHO BBOJIUThH CYOBEKTY OTHOBPEMEHHO C BBEJIEHHEM AHTHUTEJA K aKTUBUHY
A coracHo HacrosieMmy u3obperenuro. "TlapanienbHoe" BBeneHUE IS LENeld HACTOSIIETO
U300peTeHrsl TMpenyCcMaTpUBAeT, HANMpUMEP, BBEICHHWE AaHTHTENa K aKTHMBUHY A U
JOTOJHATEIBHOTO ~ TEPANEBTHUECKH AKTHMBHOTO KOMIIOHEHTa CYOBEKTY B  OIHOMU
JIEKapCTBEHHOH (hOpMe WMIIM B OTHENBHBIX JIEKAPCTBEHHBIX (POPMAX, BBOAHMBIX CYOBEKTY B
Te4eHue MpuOIM3nuTeNbHO 30 MUHYT WIIM MEHee MeXIy Ipyr Apyrom. IIpu BBeneHUu B BUE
OTAENbHBIX JICKAPCTBEHHBIX (POPM, Kaskaast JO3UPOBaHHAs (POpMa MOXKET ObITh BBEIEHA TEM
JKe MyTeM (HarpuMep, Kak aHTHTEJO K aKTUBUHY A, TaK U JOMOJHUTEIbHBIN TePaneBTUYECKH
AKTUBHBIH KOMIIOHEHT MOJKET ObITh BBEZICH BHYTPHUBEHHO, IMOKOKHO, B CTEKJIOBHIHOE TEJIO U
T.JI.); aJbTEPHATUBHO, KaXIasi JO3UpOBaHHas (opMa MOXKET ObITh BBEIECHA APYTUM IyTEM
(HarmpuMep, aHTUTENO K aKTUBHHY A MOKHO BBOJUTH MECTHO (HampuMep, B CTEKJIOBHIHOE
TEJNO), a JAONOJHHUTENBHbIH TEPAreBTUYECKH AaKTHBHBIH KOMIIOHEHT MOJKHO BBOIHTH
cucteMHO). B mo0oMm ciydae, BBeneHHE KOMIIOHEHTOB B BHJI€ OJHOKPATHOH IO3MPOBAHHOMN

(dopMBI, B OTHENBHBIX [O3UPOBAHHBIX (OpPMAx MO TOMY K€ NYTH WM B OTHEIbHBIX
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JO3UPOBAHHBIX (POpMaxX Pa3IMUHBIMU MYTSMH CUUTAETCS "OJHOBPEMEHHBIM BBEICHHUEM" IS
neneil Hacrosmero n3ooperenus. J{ist nenei HacTosIIero n300peTeHNs BBEICHUE aHTUTENA K
akTuBMHY A "nmo", "omHoBpeMmeHHO c" wim "mocne" (Kak 3TH TEPMHHBI OIPENENeHbl B
HACTOSIIIEM JOKYMEHTE BBIIIE) BBEIACHHS IOMOJHUTEIBHOIO TEPAIeBTUYECKH AKTUBHOTO
KOMITOHEHTA pPAacCMAaTPUBAIOT KakK BBEIECHUE AaHTUTENAa K akTHUBMHY A "B coueraHuu c"
JOTIOJTHUTEIBHBIM TEPANIEBTHUECKH AKTHBHBIM KOMIIOHEHTOM.

B Hacrosimem wu3o0peTeHMM NpPEeAyCMOTPEHBI (apMaleBTHYECKHE KOMIIO3MIUH, B
KOTOPBIX AHTUTENO K AaKTUBMHY A COIJIACHO HACTOALIEMY H300pPETEHHUI0 COBMECTHO
COCTABJIEHbl C OIHHUM WM HECKOJbKMMHU U3 JOTIOJIHUTENBHBIX TEPAIeBTUYECKH aKTHBHBIX
KOMIIOHEHTOB, KaK OIHUCAHO B HACTOSIIEM AOKYMEHTE B IPYTOM MECTe.

Ho3upoBka

KonuuecTBo akTMBHOTO MHTpenueHTa (HalpuMep, aHTUTeN K aKTUBUHY A, aHTHTEN K
GDF8 B xoMOMHALIMKM C aHTUTENAMHU K aKTUBHHY A WM OMCHEnU(pUYECKHIMH aHTUTEJIaMU,
KoTOpble crienuduyuecku cBs3bBatOTCS ¢ akTHBHHOM A u GDF8), xoropoe Moxer ObITh
BBEJICHO CyOBEKTY COCTABJISIET, B OOLIEM Ciydae, TeparneBTUYecKu 3PPEeKTHBHOE KOJHIECTBO.
Hcnonpzyemoe B HAcTOAIIEM JOKYMEHTE CIIOBOCOYETaHHE "TepaneBTHUecKH >(PQeKTHBHOE
KOJIMYECTBO" O3HA4aeT A03y AHTUTICHCNEIH()UYECKUX CBA3BIBAIOIINX OEJIKOB W/WIM HX
AHTUT€HCBSA3BIBAIOIINX MOJIEKYJI, KOTOpasi MPUBOAUT K 3aMETHOMY YBEJIMYEHHIO OJJHOTO WJIH
HECKOJIbKUX M3 CIICAYIOLINX MapaMeTpOB. BeC Teja, MbIIIeYHas Macca (Hampumep, macca
nepenHeii OonbinedeprioBoii [TA] Mblmibl, Macca UKpOHOKHOH [GA] MbImibL, Macca
yerbipexriaBoii [Quad] MbIel U T.JA.), MbIIIEYHAs CHUJIa/MOIIHOCTb W/WJM MBbIIIEYHAsS
¢yukumsa. Hanpumep, "repamneBruuecku 3((EKTHBHOE KOJHYECTBO" CIEHU(PUUECKOTO K
aKTUBHHY A cBs3bIBaromiero Oenka w/wm crenuduueckoro k. GDF8 cps3biBaromero Oenka
NpeayCMaTPUBAET, HATIPUMEDP, KOJIUYECTBO CHEUU(PUIECKOrO K aKTHBHHY A CBSI3bIBAIOLIETO
Oenka w/mmm cneuuduueckoro k GDF8 cesspiBaromero Oenka, KOTOpOe MPH BBEACHUHU
uccienyeMomMy CyObeKTy BhI3bIBAET YBEJIMYSHHE MbIeqHOM Macchl TA win GA 1o MeHbIIe
mepe Ha 2%, 5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60% wnu Gojee, MO CPAaBHEHUIO C
KOHTPOJIBHBIMH 00pabOTaHHBIMH CyOBEKTaMH, HAlpUMEp, Kak IOKa3aHO B mpumepe 7 B
HACTOSILIEM TOKyMEHTE.

B ciydae aHTHTEN COrjacHO HAcCTOSIIEMY H300pPETeHHIO (HAapUMep, aHTHUTEN K
aktuBMHY A, aHturen k GDF8 B koMOuHammm ¢ aHTUTENaMHd K aKTUBUHY A WK
oucnenupuuecKux aHTHTEN, KOTOpbIE CHeNM(UYECKH CBA3BIBAIOTCS C AKTUBUHOM A U
GDF8), TepaneBTiuecku 3QpPeKTHBHOE KOIMUECTBO MOXKET COCTABISITH OT MPHUOIH3UTEIHHO

0,05 mr no mpubmmsurtensHo 600 Mr;, Hanpumep, npudmmsutensHo 0,05 Mr, MPUOTU3UTETHEHO
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0,1 wmr, npubmusurensHo 1,0 mr, npubmusurensHo 1,5 wmr, npubmusurenpbHo 2,0 wr,

npubmmzuTensHo 10 mr, npubnusurensHo 20 mr, npubnmsurensHo 30 Mr, NpUOIH3UTEIHHO

40 wr, mpubmmsurenbHo S50 wr, npubmusurenpsHo 60 wmr, mpudOmmutensHo 70 M,

npubmuzuTensHo 80 mr, npudnmsurensHo 90 mr, mpubmusutensHo 100 Mr, mpuUOIU3UTETHEHO

110 mr, mpuOmmsurensHo 120 wmr, npubmmusurensHo 130 mr, npubmmsurensHo 140
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KonnuecTBo aHTHTENA COTJIACHO HACTOSIIEMY HM300pETeHHIO (HAalpuMep, aHTHTEN K
aktuBuHY A, aHturen k GDF8 B koMmMOuHammm ¢ aHTUTENaMud K aKTUBUHY A WK
oucnenpuUecKux aHTHUTEN, KOTOpbIe CHENM(UYECKH CBA3BIBAIOTCS C AKTUBUHOM A U
GDF8), comepkameecss B OTHENbHBIX J03aX, MOXKET OBbITh BBIPAXKEHO B TEPMHUHAX
MIUUTMTPaMM aHTHTENA Ha KMJIOTPaMM Macchl Tella nmanuenTa (Hanpumep, Mr/kr). Hanpuwmep,
antutena k aktuBuHy A, kK GDF8 n/umn x aktuBuny A/k GDF8 Oucnenuduueckue anrurena
COTJIACHO HACTOSIILEMY H300pPETEHHIO MOKHO BBOJUTH IMALMEHTY B J103€, COCTABISIOIIEH
npubmuzutensHo ot 0,0001 mo mpubnusurensHo S0 Mr/kr macchl nanueHta (Hanpumep, 0,1
mr/kr, 0,5 mr/kr, 1,0 mr/kr, 1,5 mr/kr, 2,0 mr/kr, 2,5 mr/kr, 3,0 mr/kr, 3,5 mr/kr, 4,0 mr/kr, 4,5
Mmr/kr, 5,0 mr/kr, 5,5 mr/kr, 6,0 mr/kr, 6,5 mr/kr, 7,0 mr/kr, 7,5 mr/kr, 8,0 mr/kr, 8,5 mr/kr, 9,0
mr/kr, 9,5 mr/kr, 10,0 mr/kr, 10,5 mr/kr, 11,0 mr/kr, 11,5 mr/kr, 12,0 mr/kr, 12,5 mr/kr, 13,0
mr/kr, 13,5 mr/kr, 14,0 mr/kr, 14,5 mr/kr, 15,0 mr/kr, 15,5 mr/kr, 16,0 mr/kr, 16,5 mr/kr, 17,0
mr/kr, 17,5 mr/kr, 18,0 mr/kr, 18,5 mr/kr, 19,0 mr/kr, 19,5 mr/kr, 20,0 Mr/kr u T.1.).

Komnosunuy corjmacHo HacroseMy H300pEeTEeHHI0 MOTYT COAEpIKaTb paBHbBIE
KOJIMYECTBA CIEU(PHUECKOr0 K aKTUBMHY A CBS3BIBAIOLIErO Oenka M CIenu(pHUIecKoro K
GDF8 cBs3biBaromero 0enka. AJbTEPHATUBHO, KOJMYECTBO CIEU(PHIECKOrO K aKTHBHHY A
CBSI3BIBAIOLIETO O€Ka B KOMIIO3HUIIMU MOXKET OBITh MEHbLIE MM OOJBbIIE, YeM KOJIUYECTBO
cneuudpuyeckoro k GDF8 cesasbiBatomero Oenka. Crnenuanuct ¢ oObIYHOM KBamupUKauuei B
HACTOSIIIEl O0JIACTH TEXHUKH C HCIIOJIb30BAHHEM PYTHHHOI'O SKCIIEPUMEHTUPOBAHUS] CMOXKET
ONpPENEeNUTh COOTBETCTBYIOLIHE KOJHYECTBA OTIEJIbHBIX KOMIIOHEHTOB B KOMITO3ULIHSIX
COTJIACHO HACTOSIIIEMY HM300peTeHHI0, HEOOXOAMMbIE JJIsi TOJYYEeHUS JKeJIaeMOro
TepaneBTHYecKoro 3¢gdexra.

Cxembl BBeAeHHS

B cooTBercTBMM € HEKOTOPbIMH BapUAaHTAMU OCYLIECTBIEHHS HACTOSIIEro
M300peTeHNsI HECKOJIbKO 103 aKTUBHOT'O MHTPENUEeHTa (HAlpUMep, aHTHTENA K aKTHUBHHY A,
aatutena kK GDF8, BBogumMoro B KOMOMHALMM C AHTUTENIOM K aKTUBHUHY A,
(apmMareBTHUECKOW KOMIO3HMLMEH, conmepskaiieli KOMOWHAIMIO aHTUTENa K aKTUBUHY A U
1r000€ U3 AOTOTHUTEIBHBIX TEPANEBTHUECKH aKTUBHBIX CPE/ICTB, YIIOMSHYTHIX B HACTOSIIEM
IOKyMeHTe, BKJrouass B cebs, Hanpumep, antuteno k GDF8 wnmm Oucnenuduueckoe
AHTHUTENIO, KOTOpoe crieruduiecku csi3biBaeTcs: ¢ akTuBHHOM A u GDF8) MokHO BBOAUTH
CyOBEKTYy B TEUEHHE OMPEAEICHHOro nepruoaa BpeMeHn. CriocoObl B COOTBETCTBUH C TAHHBIM
aCTIeKTOM HACTOALIEr0 H300peTeHHs] NPEAYCMATPUBAIOT IIOCIENIOBATEIbHOE BBEICHUE
CyOBEKTYy MHOTOKPATHBIX 103 aKTUBHOTO MHIPEAMEHTA COTJIACHO HACTOSIIIEMY M300PETEHHUIO.

Hcnonb3yeMsblil B HacTOsIIEM JOKYMEHTE TEPMUH "HOCIEI0BaTENbHOE BBEAEHUE" O3HAUYaeT,
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YTO KKIYIO 103y aKTUBHOT'O MHTPEAUEHTA BBOIST CYOBEKTY B PA3IMYHOE BpEMsi, HAIIPUMeED,
B pa3HbIE THU, Pa3lieJICHHbIC 33JaHHBIM HHTEPBAIOM (HAMPUMEDP, YaCaMH, THSMH, HEIEISIMU
Wi MecsitaMu). B HacTosimeM HW300peTeHHH MpenyCMOTPEHBI CHOCOOBI, KOTOpBIE
NPeNyCMaTPUBAIOT TIOCIEIOBATEIbHOE BBEIEHUE TMMALMUEHTY OIHOW HAYaJbHOW O3Bl
AKTUBHOTO WHTPEAHEHTa C MOCIENYIOIIeld OOHOW WM HECKOJBKUMH BTOPUYHBIMU JO3aAMH
AKTUBHOTO MHIPEINEHTa, U HEOOs3aTeNIbHO ¢ MOCIENYIOe OqHON Wi 0ojiee TPETHUHBIMU
N03aMH aKTUBHOTO WHTPEIUEHTA.

Tepmunbl "HauanpHasg n03a", "BTOpUYHBIE 103bl" U "TpEeTUYHBbIE AO3BI" OTHOCATCA K
BPEMEHHOMH MMOC/IeIOBATEIbHOCTH BBEACHHSI AKTUBHOT'O HHIPEIUEHTA, HAIIPUMEp, aHTUTENa K
AaKTUBUHY A COTJIaCHO HACTOSILIEMY H300pPETeHUI0, WM KOMOWHHUPOBAHHON Tepamuu
COTJIACHO HACTOALIEMY H300pETeHHI0, HaNpuUMep, aHTUTENO K aKTHBUHY A M aHTHUTENO K
GDF8. Takum obOpa3om, "Ha4anbHasi 103a" MpencTaBisieT cOOOH 03y, KOTOpask BBOIUTCS B
Hauajie CXeMbl JiedeHUusl (Takke Has3blBaeMasi Kak "HCXoaHas n1o3a"); "BTOpUYHBIE HO3BI"
NPENCTABISIFOT COOON JIO3bI, KOTOPbIE BBOAATCS MOCIIE TIEPBOHAYAIBHOM 03B, U "TPEeTHYHbIE
J03bI" MPENCTABISIOT COOOM H03bI, KOTOpPbIE BBOISTCS MOCHIE BTOPHYHBIX 103. HauanbHble,
BTOPUYHBIE W TPETUYHBIE O3Bl MOTYT COIEP)KaThb TaKOE € KOJUYECTBO AaKTUBHOTO
UHTPEINEHTA, HAlpUMep, aHTUTEeNa K aKTUBUHY A, HO, KaK NMPaBUJIO, MOTYT OTJIHYATHCS APYT
OT JOpyra ¢ TOYKH 3peHUsT 4YacTOThl BBeneHus. CoOrjacHO HEKOTOPhIM BapHAHTAM
OCYINECTBJICHUS, OJHAKO, KOJMYECTBO AKTHBHOIO WMHIPEIUEHTa, HAMPUMEpP, AHTUTENa K
AaKTUBUHY A, COIep KaIlerocsi B Ha4ajJbHOM, BTOPUYHON W/WJIM TPETHYHOM 103aX, OTIIHYAETCS
Apyr oT apyra (HampuMep, TMOBBIMIACTCS WM TOHMKAETCS MO Mepe HeOOXOAMMOCTH) BO
Bpemsi JsiedeHue. COrjacHO HEKOTOPbIM BapHaHTaM OCYIIECTBIIEHUS JBe WIH OoJjee
(Hampumep, 2, 3, 4 wiu 5) 1036l BBOAAT B HAYaJIe CXEMBbI JICYSHUs B BUJ€ "HACHINAKOIIUX 103"
C TMOCIENyIIIMMH [03aMH, KOTOpPble BBOISAT HAa MEHEe YacTOH OCHOBe (Hampumep,
"o aepKUBAKOIIIE TO3bI").

CorynacHO HEKOTOPBIM HJUTFOCTPATUBHBIM BapHAaHTAM OCYILIECTBJICHHS] HACTOSIIETO
U300peTeHNs] KaKAYK BTOPHUYHYIO W/WIM TPETHYHYKO 103y BBOIAT depe3 oT 1 mo 26
(mampumep, yepes 1, 1%, 2, 2V5 3, 3%, 4, 4%, 5, 5%, 6, 6%, 7, 7', 8, 815, 9, 9%, 10, 10, 11,
11, 12, 12, 13, 13, 14, 14Y%, 15, 15%, 16, 16%, 17, 175, 18, 18'%, 19, 19%, 20, 20%, 21,
21, 22, 22Y 23, 23Ys, 24, 24'5, 25, 25V, 26, 26% wunu Oojee) Hemenb cCpasy MoOCIe
HETIOCPENCTBEHHO TPEAIIeCTBYIOMEH 103bl. Mcrnonp3yemasi B HACTOSIIEM JTOKyMeHTe (pasa
"HEMOCPEACTBEHHO MPENIIECTBYIOMAs 103a" O3HAYAEeT, B MOCEAOBATEIIBHOCTH HECKOJIbKHUX

BBeI[eHPIfI, AO03Y AKTHUBHOTI'O UHIPEAUCHTA, HANPUMEP, AHTUTCJIA K AKTHUBUHY A, KOTOPYIO
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BBOJSIT MAIMEHTY Tepell BBeIEHUEM OJKaiiinel cleayromeil 1036l B MOCIeI0BATEIbHOCTH
0e3 IPOMEKyTOYHBIX J103.

CriocoObl B COOTBETCTBHUH C JTAHHBIM AaCMEKTOM HACTOSIIETO HU300pETEeHUST MOTYT
NpeayCMaTpuBaTh BBEACHHE MAIMEHTY JIFOOOTO KOJIMYECTBA BTOPUYHBIX H/HIIA TPETUIHBIX
703 aKTHBHOT'O MHTPEAMEHTAa COTJIACHO HACTOSIIEMY H300peTEeHUI0, HAampuMep, aHTHTeNa K
akTUBUHY. Hampumep, COrjlaCHO HEKOTOPBIM BapUaHTAM OCYIIECTBJEHHUS MALUEHTy BBOJIAT
TOJILKO OJHY BTOPUYHYIO N103y. COrjlacHO NPyrUM BapUaHTaM OCYLIECTBJEHUs MALUCHTY
BBOJSIT JIBE WK Oosiee (Harpumep, 2, 3, 4, 5, 6, 7, 8 wiu 6onee) BropuuHbX 103. Kpome Toro,
COTJIACHO HEKOTOPBIM BapUaHTaM OCYIIECTBJICHUS MALUEHTY BBOIST TOJIBKO OJITHY TPETHUYHYIO
no3y. CorjmacHO JApPyruM BapHaHTaM OCYINECTBJIEHHs IMALMEHTy BBOASAT IBe WM OoJee
(mampumep, 2, 3, 4, 5, 6, 7, 8 wiu 6osiee) TPETUYHBIX J103.

CornacHo BapuaHTaM OCYIIECTBJICHUS, MPEAYCMATPUBAKOLIUM HECKOJIbKO BTOPUYHBIX
703, Kaxaash BTOpUYHAs 1032 MOKET ObITh BBEIEHA C TOW K€ YaCTOTOW, YTO U Jpyrue
BTOpHYHBIE 103bl. Hanpumep, kakaasi BTOpHUYHAS 1032 MOXKET ObITh BBEI€HA MALIUEHTY uepes
ot 1 1o 2 Hepenb iy Ot 1 10 2 MecsLEeB MOCJe HEMOCPENCTBEHHO MPEALIECTBYIOIMEH JO3bL.
Kpome TOro, cornacHo BapuaHTaM OCYILECTBJICHUS, NPENYyCMATPUBAIOLIUM HECKOIbKO
TPETUYHBIX 7103, KaXKIasi TPETUYHAs 1032 MOXET ObITh BBEAEHA C TOH K€ YaCTOTOW, YTO U
Apyrue TpeTUYHble n03bl. Hampumep, Kakmash TpeTUYHas 1032 MOXKeT ObITb BBeIEHA
NMauMeHTy depe3 oT 2 1o 12 Hexenp MoOcCie HEMOCPEACTBEHHO MPENIIeCTBYIOLIEH AO03bI.
CornacHO HEKOTOPBIM BapHaHTAM OCYINECTBJIEHUS HACTOSINEr0 HM300pETeHHs 4YacToTa, C
KOTOPOM BTOPHUYHBbIE W/WIIM TPETHYHBIE O3bl BBOAST MALIMEHTY, MOXKET U3MEHSTbCS B XOJIe
peskuMa JiedeHust. YacToTa BBeIEHUS TaKiKe MOXKET ObITh CKOPPEKTUPOBAHA B TEUEHUE Kypca
JICYEHUST BPAauOM B 3aBUCUMOCTH OT MOTPeOHOCTEH KOHKPETHOrO TaIlMeHTa IOCIe
KIIMHUYECKOTO 00C/IeIOBaAHHUSI.

B HacTosiieM n300peTeHuH MpeayCMOTPEHBI CXEMbI BBEIEHUS, MPU KOTOPBIX OT 2 10
6 HACBIIAOIINX J03 BBOAST MALIMEHTY C MEPBOH YacTOTOH (HampuMmep, OAWH pa3 B HENEJIro,
pa3 B B HEAEIH, pa3 B TPHU HEIEJH, pa3 B MECSIII, pa3 B Ba MeCSLA U T.J.), C TOCIEAYIO LM
BBEJICHHUEM JIBYX WM OoJiee 103 MaLUEHTy C MEeHbLIeH yacToTol. Hanmpumep, B COOTBETCTBUU
C OTUM aCIEKTOM HACTOSIIEro M300pEeTeHHs], €CJIM HACHIIMAIOIUE TO3bI BBOAST C YaCTOTOM
ONIMH Pa3 B MECSLI, TO MOJAEPKUBAOLINE 103l MOYKHO BBOJAUTH MAIIUEHTY OJIMH Pa3 B IIECTh
He/eNb, OANH Pa3 B IBA MECSLIA, pa3 B TPU MeCSIa U T.JI.

JAHarHocTuyecKue NPpUMeHEeHHUs AaHTHTeJT

AHTUTETa K AaKTUBHHY A COIJIACHO HACTOSAMEMY H300PETEHHIO MOTYT TakKke

UCTIONIb30BAThCS U1 OOHAPY)KEHUs] W/WIM M3MEPEHHsI aKTUBHUHA A WM SKCIPECCUPYIOIINX
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aKTUBHH A KJIETOK B 0Opaslie, HanmpuMep, [JIsl TUarHOCTUYeCKHX uejei. Hanpumep, aHTHTEI0
K aKTUBUHY A unu ero (1)parMeHT MOXKET 6bITb UCIIOJIB30BAH AJId AUArHOCTHUKH COCTOSHUA
Wi 3a00JieBaHMs, XapaKTepu3yroLlerocss aOeppaHTHOH  JKcmpeccuein  (Hampumep,
U30BITOYHON SKCIPECCUel, HeJOCTATOYHOM HKCIPECCHEH, OTCYTCTBHEM JKCIPECCUH U T.1I.)
aKkTUBUHA A. HJ'IJ'II'OCTpaTI/IBHbIe AUATHOCTUYECCKHUE aHAJIUM3bl [JJId AaKTHUBHUHA A MOT'yT
npenyCMaTpuBaTh, HAMPUMEp, KOHTAKTHPOBaHME OOpaslia, MOJYYEHHOrO OT MAllMeHTa, C
AHTUTECJIOM K AaKTHUBUHY A cornacHo HaCTOALIEMY I/1306peTeHI/IIO, NpUYIEeM AaHTUTEIIO K
aKTUBUHY A  MeTsaT OOHapy>KMBaeMOW METKOW WJIM PeloOpTEePHONW  MOJIEKYJIOH.
AJ'IbTepHaTI/IBHO, HEMCUYCHOEC AaHTUTECJIO K AaKTHUBUHY A Moxer 6bITb HUCITIOJIB30BAHO B
AUATHOCTUYCCKHUX MMPUMCHCHHUAX B COUYCTAHUU CO BTOPUYHBIM aAHTHUTEJIOM, KOTOPOEC CaMO IO
cebe mpencraBisier coOoil oOHapyxkuBaemyro MeTky. OOHapykuBaeMass MeTKa WU
periopTepHas MONEKyNa MOXET MPeCTaBIaATh coboi pamuounsoron, Takoi kak °H, *C, 3P,
35S, 11 unm QryopecleHTHBIH WM XeMHJIOMHMHECIEHTHbIH (parMeHT, Takoi Kak
(byopecLIenHH30THOLIMAHAT WM POAAMUH, WK Takod (epMmeHT, kak menodHas ¢ocdarasa,
OeTa-rajakro3unasa, nMepokcuaasa xpeHa wim moundepasa. KoHKpeTHble HIUTFOCTPATHBHbBIE
AHAJTU3bI, KOTOPbIE MOTYT OBITh UCIIOJB30BAHBI Il OOHAPYKEHUST MJTH U3MEPEHUsT aKTHBHHA
A B oOpasue, BKIIOUAIOT B ce0s1 pepMeHT-CBsI3aHHBII UMMYyHOCOpOeHTHbIH ananu3 (ELISA),
panuouMmyHHbIH aHamu3 (RIA) v COPTHPOBKY aKTUBHPOBAHHBIX (IyOPECLEHIHEH KJIETOK
(FACS).

OO0pasipl, KOTOpble MOTYT OBITh HCIOJB30BAHBI B KA4YECTBE JTUATHOCTHUYECKUX
AHAJIM30B AaKTUBHMHA A B COOTBETCTBHM C HACTOSIIMM H300peTEeHHEM, BKIIOUYAIOT B CeOsl
.]'II'O6I:>I€ TKaAaHU WU XKUAKHUEC O6pa3LU>I, MmoJyda€MbI€ OT IAHUCHTA, KOTOPBLIC COAECPKAT
OoOHapy>XKUBaeMble KOJHUECTBa Oellka akTUBHMHA A WM ero (pparMeHThI, MPU HOPMAJBHBIX
WIN IaTOJOTHYECKUX COCTOSHUSX. Kak IMpaBUJiIO, COACPKAaHUE aKTHBHUHA A B KOHKPETHOM
obpasiie, MoJy4eHHOM OT 3[JOPOBOTrO MalueHTa (Hampumep, MalueHTa, He CTPAJAroIIero OT
3a00J1eBaHMsI WM COCTOSIHUS, CBSI3AHHOTO C aHOMAJIbHBIM COZIEPIKaHHEM WA aKTHBHOCTBIO
akTUBHMHA A), Oyner Hu3MepsAThCs, YTOOBI MEPBOHAYAIBHO YCTAHOBHTH HCXOAHOE, WIH
CTaHIApTHOE, COIep:KaHHe aKTHBMHA A. DTO HMCXOIHOE COMAEp:KaHHe aKTUBHHA A 3aTeM
MOXHO CPAaBHUTH C COACPKAHUEM aKTUBHHA A, U3MCPEHHBIM B o6pa3uax, MOJIYYECHHBIX OT
WHAWUBUAYYMOB, MMOAO3PEBACMbBIX B HAJIWUYHU CBA3AHHOIO C dKTUBHHOM A 3216OJ'IeBaHI/I$I NN

COCTOsIHHA.

INPUMEPDBI
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Crnenyroumye mpuMepbl U3JIOKEHBI JJISI TOTO, YTOOBI OOECIEeYUTh CHEIHATUCTOB B
HACTOSIIEH OONaCTH TEXHHWKH IOJIHBIM PACKPbITHEM M OIMHCAHMEM TOrO, KaK CO3/1aBaThb U
UCTIONIb30BaTh CIOCOOBI M KOMITO3MLMM COTJIACHO HACTOSIEMY H300pPETeHHI0, W He
NpefHa3Ha4deHbl U1 OTPaHMYEHHs O0BEMa TOro, YTO H300peTaTeNy CUUTAIOT CBOUM
u3oOperenrieM. bpun mpeanpuHATH ycuinus, 4ToOBl 00ECNeunTh TOYHOCTh B OTHOLIEHHUH
UCTIONIb3YEMBIX 4YHCeT (HampuMep, KOJIMYEeCTB, TEMIEeparypsl M T.II.), HO HEKOTOpBIE
SKCIEPUMEHTAJIbHBIE OIIUOKU U OTKJIOHEHHUS TOJDKHBI YUUTBIBATHCS. ECin He yka3zaHO MHOE,
YaCTU MPENCTABIAIOT COOOM YacTH MO Macce, MOJIEKYJISIpHAs Macca IMPEACTaBisieT COOOH
CPEIHIOI0 MOJIEKYJIIPHYIO MacCy, TEMIEpaTypa BbIpaskaeTcs B rpaaycax Llenbcus u naBnenue
pPaBHO WK ONHM3KO K aTMOC(HEPHOMY.

IIpumep 1. Co3znanue 4en0Be4eCKHUX AHTHTE] K AKTUBHHY A

HWmmyHoreH, coxepxkamuii Oenok akTuBUH A (aumep wuHruOmMHa PA) BBOAMIH
HETIOCPEACTBEHHO C aJbIOBAHTOM, 4YTOOBI CTHUMYJHPOBATh HMMMYHHBIH OTBET, MBILIH
VELOCIMMUNER®), conepsxameit JIHK, kogupyromyro BaprabenbHbie 00aCTH TSIKENOH U
JEerKOHW 1IIemM Kamma MMMYHOINIOOyJMHA d4enoBeka. VIMMyHHBIE OTBET aHTHUTENa
KOHTPOJIIPOBAJIM C MOMOIIBIO CHENU(pUUECKOro K AKTUBMHY A HMMYyHO()EPMEHTHOIO
anamuza. Korma mocTuranu skeinaeMoro MMMYHHOTO OTBETa, CIUIEHOLMTBI coOupanu u
CITUBAIM C KJIETKAMH MBIIIMHONH MHENIOMBI, YTOOBI COXPAHUTh UX >KU3HECIOCOOHOCTh U
oOpaszoBaTh THOPUAOMHBIE KJIETOUHbIC JUHHUH. JIMHUM KIETOK TUOPHIOMBI TOIBEPrasiud
CKPMHUHTY M BBIOMpANU ISl UAECHTH()HUKALMU KJIETOUHBIX JIMHUH, KOTOPBIE MPOXYLHUPYIOT
cneundpuyeckne K akTUBMHY A aHtuTena. C MCMOJB30BAHMEM 3TOH TEXHUKH MOJYYaiIH
HECKOJIBKO XHUMEpPHBIX aHTHTE]I K aKTHUBHHY A (Hampumep, aHTHUTEN, OOJaJaroLInx
BapuabeNbHBIMH ~ JIOMEHAMH  4YeJIOBeKa WM  KOHCTAHTHBIMH  JIOMEHAMH  MBIIIH).
UnnmrocTpaTUBHOE  aHTUTENIO, TMOJYYEHHOE TaKMM CHOCOOOM, TPEACTaBiIsieT CoOOMH
H2aM10965N. BapuaOesbpHbie IOMEHBI 4YeJIOBEKAa W3 XUMEPHBIX AHTHTEN BIIOCJIEICTBUU
KJIOHUPOBAJIM HA KOHCTAHTHBIE JOMEHBl YeJIOBeKa, YTOOBI MOJYYUTh MOJHOCTHEO
4eoBeUecKe aHTUTeNa K aKTUBUHY A, KaK OMHMCAaHO B HACTOSIIEM JOKYMEHTE.

AHTHTENa K AaKTUBHHY A TakKe BBIICISUIM HETNOCPEACTBEHHO U3 AaHTHICH-
MOJIOXKHUTEBHBIX B-KJIeTOK 0€3 CIOMsHMA C KJIETKAaMH MHENIOMbI, KaK OINHCAaHO B IATEHTE
CIITA 2007/0280945A1. C wucrnonbp30BaHHEM 3TOrO Crocoba TMONydalid  HECKOJBKO
MOJHOCTBIO UEJIOBEYECKMX AaHTUTENl K aKTUBUHY A (T.e. aHTHUTE], OOJaJarommnx
BapuabeNbHBIMH ~ JIOMEHAMH  4YeJOBEKa W  KOHCTAHTHBIMH JOMEHAMH  4eJIOBEKa),

WJUIIOCTPATUBHBIC AHTUTECJIA, TMIOJYYCHHBIC TaKUM o6pa30M, 0003HauaIu CIEAYONUM
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H4H10440P2,

H4H10430P, H4H10432P2,

obpazom: H4H10423P, H4H10429P,
H4H10442P2, H4H10436P2 u H4H10446P2.
Hekotopele Onmonorndeckrne CBONCTBA WJUIFOCTPATUBHBIX AHTHUTEN K AKTUBUHY A,

NOJy4a€MbIX B COOTBETCTBHH CO CIOCO0AaMH 3TOro INpUMepa, MOAPOOHO ONMUCaHBl B

NPUBCACHHBIX HUXKE IMPpUMEpax.

IIpumep 2. AMHHOKHCJIOTHBIE IOCJI€J0BATEJIbHOCTH BapuabeabHO#l o0aacTH

TSAKEJO0H U JIETKOH Lenu

B Tabmune 1 mpencraBneHsl Mapbl  AMUHOKHCIOTHBIX — IOCJIENOBATEIBHOCTEN

BaprabenpHbIX OOJacTel TSHKENOW M JIETKOW Lenmd BBIOPAHHBIX AHTUTEN K AKTUBUHY A U
atuten. COOTBETCTBYIOLIUE HIEHTH()HUKATOPHI

COOTBETCTBYIOLINE MIAEHTH(PUKATOPHI

MOCJIEI0BATENILHOCTEHN HYKJICHMHOBBIX KHUCJIOT NPECACTABJICHBI B Ta6m/me 2.

Ta6aunua 1: UaeHTHPUKATOPBI AMHHOKHCJIOTHBIX MOCJI€10BATEILHOCTEH

SEQ ID NO:
O6o3Hauenune
AMHHOKHCJIOT | HCVR | HCDR1 | HCDR2 | HCDR3 LCVR LCDR1 | LCDR2 | LCDR3
H4H10423P 2 4 6 8 10 12 14 16
H4H10424P 18 20 22 24 26 28 30 32
H4H10426P 34 36 38 40 42 44 46 48
H4H10429P 50 52 54 56 58 60 62 64
H4H10430P 66 68 70 72 74 76 78 80
H4H10432P2 82 84 86 88 90 92 94 96
H4H10433P2 98 100 102 104 90 92 94 96
H4H10436P2 106 108 110 112 90 92 94 96
H4H10437P2 114 116 118 120 90 92 94 96
H4H10438P2 122 124 126 128 90 92 94 96
H4H10440P2 130 132 134 136 90 92 94 96
H4H10442P2 138 140 142 144 146 148 150 152
H4H10445P2 154 156 158 160 146 148 150 152
H4H10446P2 162 164 166 168 146 148 150 152
H4H10447P2 170 172 174 176 146 148 150 152
H4H10448P2 178 180 182 184 146 148 150 152
H4H10452P2 186 188 190 192 146 148 150 152
H4H10468P2 194 196 198 200 146 148 150 152
H2aM10965N 202 204 206 208 210 212 214 216

Tabauua 2: UnenTuduxaropbl NocjieA0BaATEILHOCTEH HYKJIEHHOBBIX KHCJIOT

SEQ ID NO:
O0o3HaueHHE
AHTHTEJIA HCVR | HCDR1 | HCDR2 | HCDR3 | LCVR | LCDR1 | LCDR2 | LCDR3
H4H10423P 1 3 5 7 9 11 13 15
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H4H10424P 17 19 21 23 25 27 29 31
H4H10426P 33 35 37 39 41 43 45 47
H4H10429P 49 51 53 55 57 59 61 63
H4H10430P 65 67 69 71 73 75 77 79
H4H10432P2 81 83 85 87 89 91 93 95
H4H10433P2 97 99 101 103 89 91 93 95
H4H10436P2 105 107 109 111 89 91 93 95
H4H10437P2 113 115 117 119 89 91 93 95
H4H10438P2 121 123 125 127 89 91 93 95
H4H10440P2 129 131 133 135 89 91 93 95
H4H10442P2 137 139 141 143 145 147 149 151
H4H10445P2 153 155 157 159 145 147 149 151
H4H10446P2 161 163 165 167 145 147 149 151
H4H10447P2 169 171 173 175 145 147 149 151
H4H10448P2 177 179 181 183 145 147 149 151
H4H10452P2 185 187 189 191 145 147 149 151
H4H10468P2 193 195 197 199 145 147 149 151
H2aM10965N 201 203 205 207 209 211 213 215

AHTHTENA, KaK NMPaBWJIO, HA3bIBAIOT B HACTOSINEM JOKYMEHTE€ B COOTBETCTBUU CO
cnenyromeil HoMeHkyarypod: mpeduxkc Fc (mampumep, "HIM", "H2aM", "H4H"), 3a
KOTOpPBIM CJIEAyeT YUCIOBON uaeHTudukatop (Hampumep, "10423", "10424" unu "10426",
KaK mokaszaHo B Tabnuuax 1 u 2), a 3arem cydpduxc "P","P2" unmu "N". Takum oOpaszom, B
COOTBETCTBHUHM C 3TOH HOMEHKJIATypOH, AaHTUTEJIO MOXKET Ha3blBaTbCi B HACTOSIIEM
IOKyMeHTe Kak, Hampumep, "H4H10423P", "H4H10432P2", "H2aM10965N" u T.na.
IMpedpuxcer HIM, H2M u H4H Ha 0003HaueHHsIX aHTHTEN, MCIOJB3YEeMbIX B HACTOSIIEM
JIOKYMEHTE, YKa3bIBAIOT Ha OMpeneNeHHbld wu3oTun obnactu Fc anTurena. Hampuwmep,
anrureno "H2aM" copepxut Fc mpimnnoro IgG2a, Torna xak antuteno "H4H" conepxur Fe
IgG4 yenoseka. Kak Oyner MOHSITHO CELMANNCTY B HACTOSIIIEH 0OJIACTH TEXHUKHU, aHTUTEJIO,
XapaKTepU3YIOIIeecs: ONpeNeIeHHbIM H30TUIIOM Fc, MokeT ObITh mpeoOpa3oBaHO B AHTUTEIIO
¢ apyruMm wusotuniom Fc (Hampumep, antureno ¢ Fc¢ wmbimmHoro IgG2a moskeT ObITH
npeodpa3zoBaHo B aHTUTENO ¢ IgG4 denmoBeka u T.JA.), HO B JIOOOM cliydae, BapuaOeNbHbIE
nomensl  (Bkmouaromme B ceds CDR) - kxoropele 0003Hau€Hbl  YHCIOBBIMU
ueHTH(UKaTOpaMy, TTOKa3aHHBIMU B TaOnuue 1 - OCTaHYTCS TAaKMMH JK€, a CBS3BIBAIOIINE
CBOWCTBA, KaK OXKUAETCsI, MOTYT OBITh OIMHAKOBBIMHU HJIH IO CYIIECTBY aHAJIOTHYHBIMHU, HE
3aBUCHUMO OT NPUPOJBI 1oMeHa Fe.

KoHTposabHbIe KOHCTPYKTBI, HCNOJIb3yeMble B CJIeYIOIIUX NpuMepax

KoHTponbHble MOJIEKYJbl K aKTUBUHY A BKIIOYAIU B CIEAYIOIIME NPUMEPHI AJs

CPaBHUTECJIIbHBIX LEeJIeH. KOHTpOJ’IbHOG AHTUTEIIO, 0003HaYEHHOE B HaCTOALEM JOKYMEHTE KaK
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KOHTpoNb 1, TmpencraBisier COOOWM YeNOBEYECKOE AHTUTEN0 K AaKTHBHHY A ¢

TOCJIEIOBATENILHOCTSIMU  BapuabeNbHOTO JIOMEHa Tspkelnod u Jjierkoit memu "Al", kak
mnokeHo B marente CIIIA Ne 8309082. Kontpons 2 mpencrasisieT cOOOH aHTHTENO K
yejoBedeckoMy penentopy aktuBuHa Tuma Il (aHTH-ACctR2B mAb), packpeitoe kak
MORS8159 B 3asBke Ha matent CIIIA Ne 2012/0237521 A1l. Kontpouns 3 npencrasisier coboit
MBIIIMHOE MOHOKJIOHAJIbHOE aHTUTENO K akTuBUHY A or R&D Systems, MunHeamnonuc,
Munnecora (Homep mo kartanory MAB3381). Kourponps 4 mpexncrasisier coOOH CIHTYIO
MoOJIeKyJy perentopa aktuuHa Tuna [Ib-Fc (pacTBopuMblii BHEKJIETOUHBII TOMEH peLienTopa
axtuBrHa RIIb, monyuennsiii ¢ C-xoHuesbiM cautbiM OenkoM Fe uenoseueckoro IgG1 (E23-
P133 u3 NP 001097, 3a xoropeiM cnenyet auHkep Gly-Ser, a 3a Hum - C-KOHLIEBOE CIUSIHHE
Fc IgG1 genoseka), mocnenosareabHOCTh KoToporo npexacrasieHa B SEQ ID NO: 227.

IIpumep 3. CBsi3bIBaHHE AHTHTEJ € YeJI0BEYEeCKHM AKTHBHHOM A, ompeaeJisieMoe
€ MOMOUIBI0 MOBEPXHOCTHOIO MJIA3MOHHOI0 Pe30HAHCA

AdPrHHOCTH CBA3bIBAHUSI M KUHETHYECKHE KOHCTAHTBHI CBSI3bIBAHHMS AHTHUICHA C
BBIODAHHBIMH OYHMINEHHBIMH MOHOKJIOHAJIBHBIMM aHTHTENAMH K aKTUBHHY A deloBeKa
OIpeAeIsUIN C HCIIOJIb30BAHNEM OHOCEHCOPHOIO aHajiM3a IOBEPXHOCTHOTO ILIA3MOHHOIO
pe3oHaHca B pexxume peanbHoro Bpemenu (Biacore T200 unu Biacore 4000, GE Healthcare
Life Sciences, Piscataway, NJ) npu 25°C u 37°C. AHTUTENa, S5KCIPECCUPOBAHHbBIE B BUMAE
60 Fc mbimm (npedukc H2aM), mubo Fc yenoseka (npeduxc H4H), 3axBaThiBa i Ha CBOMX
COOTBETCTBYIOLIMX CEHCOPHBIX IMOBEPXHOCTSIX K Fc (popmar 3axBaTa MOHOKJIOHAJBHBIX
aHTUTEN). AHTHUTENa K aKTUBUHY A 3aXBaTbIBAJIM Ha TMOBEPXHOCTU JIMOO KO3BHX
nojukioHanbHbX aHtHTeN K IgG mbimm (GE Healthcare, #BR-1008-38), nu00 MBIIIHHBIX
MOHOKJIOHAJIbHBIX aHTuTen K IgG uenoeeka (GE Healthcare, #BR-1008-39), cozmaHHOH
IyTeM TPSIMOTO aMUHHOTO COCIUHEHHUsS] ¢ CEHCOpHbIM uunoM Biacore CMS. Kunernueckue
SKCIIEPUMEHTBI MPOBOIWIM ¢ ucnojbp3oBaHueMm jgudbo HBS-EP (10 MM HEPES, 150 mM
NaCl, 3 MM 3/ITA, 0,05% nosepxHocTHO-akTUBHOE BemecTBo P20, npu pH 7,4), iubo PBS-
P (10 MM docdar Hatpus, 2,7 MM KCl, 137 mM NaCl, 0,02% NaNj3, 0,05% noBepXHOCTHO-
aktuBHOe BemnectBo P20, pH 7,4), B xauectBe kak pabodero Oydepa, Tak u Oydepa obpasma.
CkopocTn accouManuyl AaHTUTCH-AaHTUTENIO W3MEPSsUTM IYyTE€M BBEIOEHHS] Pa3JIMYHBIX
KOHIIeHTpaluil (4-kpaTtHble pasBeneHus B mpenenax ot 50 mo 0,2 HM) mubo akTuBHMHA A
(R&D Systems, # 338-AC-050/CF), akruBuna B (R&D Systems, # 659-AB-025/CF),
aktuBnHa AB (R&D Systems, # 1006-AB-005), aktuBuna AC (R&D Systems, # 4879-
AC/CF) nmu nnru6buna E (Novus Biologicals, #H00083729-P01) Ha mOBepXHOCTb 3axBaTa

aHTUTeN. ACCOLMALUI0 aHTUTENO-aHTUI€H KOHTPOJUpOBaiu B TeueHue 240 cekyHA, NOkKa
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nucconuaius B Oydepe He HaOmonanace B Tederne 600 cekyHa. KOHCTaHThI KHHETHYECKHUX
CKOPOCTEH acCcOoLMaluy U JUCCOLUALNN ONPEeISIH MyTeM 00paOOTKU M MOATOHKH JaHHBIX
C WCMOJb30BaHHEM mporpaMmHoro obdecredenuss Scrubber Bepcuu 2.0c. PaBHOBecHBIE
KOHCTaHThl auccormauuu ces3biBanusa (Kp) u nuccormatuBHOe Bpemsi monmypacmnana (ti2)
3aTeM PACCUUTHIBAIM U3 KHHETUYECKUX KOHCTAHT ckopocTeit, kak: Kp (M) = kq / ka u ty;, (MuR)
= [In2/(60*kq)]. Kunerndyeckne mapameTpsl CBSI3bIBAHUS ISl PA3JIMYHBIX MOHOKJIOHAJIBHBIX
AHTUTEN K aKTHBUHY A moka3aHbl B Tabiuuax 3 - 10. (NB = He HaOmrozaercs: CBsi3bIBaHUE B

ucnonb3yembix ycnosusix, NT = He uccnenosanm).

Tabanua 3: XapakTepHCTHKHU CBSI3bIBAHUSI AHTHTE] K AKTHBHHY A ¢ AKTUBHHOM

A npu Ttemneparype 25°C
Kon-Bo AKTHBHH
3axBayeHHbIX | A-20 HM
MOHOKJIOH. (RU)
anturen (RU + Ko ti2

AHTHTEI0 SE) k, M7ch) ka (c?) (mossipn.) | (mMuH)
H4H10423P 86,2+0,7 19.4 3,33E+06 1,09E-04 3,26E-11 106,4
H4H10424P 337 82 3,14E+06 7,19E-04 2,29E-10 16
H4H10426P 81 23 1,18E+07 7,00E-04 5,95E-11 16
H4H10429P 1152+ 1 24.9 782E+06 | 6.39E-05 | S8.17E-12 | 180.8
H4H10430P 903 42 19.4 475E+07 | 1.67E-04 | 3.52E-12 69
H4H10432P2 109.6 + 1,2 20,7 1,57E+07 5,00E-05 | <3,18E-12 >231
H4H10433P2 102 16 1,42E+07 5,77E-04 4 06E-11 20
H4H10436P2 113.6 £ 0.6 232 8.85E+06 | 1.68E-04 | 1.90E-11 68.7
H4H10437P2 167 30 1,58E+07 2,13E-03 1,34E-10 5
H4H10438P2 124 25 1,20E+07 5,88E-04 4 92E-11 20
H4H10440P2 792+07 12.9 3.76E+06 | 9.28E-05 | 247E-11 | 1245
H4H10442P2 1393+1 31,3 1,10E+07 5,00E-05 | <4,55E-12 >231
H4H10445P2 149 43 2,40E+06 5,00E-05 | <2,08E-11 >231
H4H10446P2 104.6 + 0,7 24,1 1,29E+07 5,00E-05 | <3,88E-12 >231
H4H10447P2 164 43 2,36E+06 5,00E-05 | <2,12E-11 =231
H4H10448P2 244 64 4,76E+06 5,00E-05 | <1,05E-11 =231
H4H10452P2 191 55 4,69E+06 5,00E-05 | <1,07E-11 =231
H4H10468P2 93+0.,1 21,7 7,86E+06 5,00E-05 | <6,36E-12 >231

H2aM10965N 393 76 1,48E+06 1,10E-03 7,45E-10 10

Kowrpoms 1 84.7+03 15.9 726E+06 | 9.92E-05 | 137E-11 | 1164
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s 3HaueHuit kg, KOTOpBIC BBIOEICHBI KYPCHBOM, He HAONONAnach TUCCOLMALIUS

aHaJIUTa IpPU 3TUX SKCICPHUMEHTAJIbHbIX YCJIOBUAX U, CJICAOBATCIBbHO, 3HAYCHUE kd OBLIO

3apukcupopano Ha 5,0E-05 ¢!

Tabanua 4: XapakTepHCTHKH CBSI3bIBAHUSI AHTHTE] K AKTHBHHY A ¢ AKTHBHHOM

A npu 37°C
Kon-Bo AKTHBHH
3axpayeHHbIX | A-20 HM
MOHOKJIOH. (RU)
anruresa (RU K tin

AHTHTEJI0 + SE) ka (M) ka (c?) (MosIsIpH.) (MuH)
H4H10423P 101 £ 1.4 25,2 3,95E+06 5,00E-05 | <I1,26E-11 >231
H4H10424P 231 58 4 59E+06 3.64E-03 7.94E-10 3
H4H10426P 71 21 1,6 1E+07 1,98E-03 1,23E-10 6
H4H10429P 150,8 +£53 314 1,33E+07 5,00E-05 | <3,75E-12 >231
H4H10430P 109,3+1,3 25,0 3,80E+07 1,51E-04 3.97E-12 76,5
H4H10432P2 1418+ 1,6 25,1 2.30E+07 5,00E-05 | <2,18E-12 >231
H4H10433P2 85 12 2,00E+07 1,07E-03 5.37E-11 11
H4H10436P2 139.8+ 14 29.4 1,49E+07 5,00E-05 | <3.,35E-12 >231
H4H10437P2 115 20 2,04E+07 4,68E-03 2,29E-10 2
H4H10438P2 99 18 1,87E+07 2,38E-03 1,27E-10 5
H4H10440P2 98.6+1,1 15,3 6,37E+06 3,28E-04 5,15E-11 35,2
H4H10442P2 181+£25 40,5 1,44E+07 5,00E-05 | <3,48E-12 >231
H4H10445P2 120 36 4 33E+06 5,00E-05 | <I1,15E-11 >231
H4H10446P2 1372+ 1,7 31,5 1,54E+07 5,00E-05 | <3,25E-12 >231
H4H10447P2 126 36 4,69E+06 5,00E-05 | <1,07E-11 >231
H4H10448P2 175 49 7,86E+06 5,00E-05 | <6,36E-12 >231
H4H10452P2 146 43 7.94E+06 5,00E-05 | <6,30E-12 >231
H4H10468P2 98,7+0.,7 24.5 1,22E+07 5,00E-05 | <4,10E-12 >231
H2aM10965N 435 80 2.35E+06 4,15E-03 1,77E-09 3
Konrposs 1 93,9+ 0,7 18,0 8.99E+06 5,00E-05 | <5,56E-12 >231

s 3HaueHudl kg, KOTOpBIE BBIIEICHBI KYPCHBOM, He HAONONAnach TUCCOLMALIUS

AaHAJIUTa TpPU 3TUX SKCIECPHUMEHTAJIbHBIX YCJIOBUAX U, CJICAOBATCIBbHO, 3HAYCHHE kd OBLIO

3adukcupopano Ha 5,0E-05 ¢!
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Tabauna S: XapakTepuCTHKH CBSI3bIBAHUS AHTHTEJ K AKTUBHHY A ¢ AKTUBHHOM

B npu Tremnepatype 25°C
Kon-Bo 50 uM
3aXBAYEHHbIX | CBSI3aH.
MOHOKJIOH. | AKTHBHHA
antutesa (RU (RU) Kp [577)
AHTHTEJIO + SE) ki (Mc? ka (¢ (MoJIIpH.) (MuH)
H4H10423P 83.1+0.6 4.7 4.80E+05 | 3.02E-02 | 6.18E-08 0.4
H4H10429P 1123+07 26.4 3.49E106 | 1.31E-02 | 3.75E-09 0.9
H4H10432P2 1044+ 1.8 5,1 NB NB NB NB
H4H10436P2 | 110.8+3.9 32.8 0.52E+06 | 5.28E-04 | 5.54E-11 21.9
H4H10440P2 | 75.7+08 18.8 1.06E+06 | 1.16E-03 | 1.09E-09 10,0
H4H10442P2 136 £ 0,7 3,4 NB NB NB NB
H4H10430P 88+0,5 3,9 NB NB NB NB
H4H10446P2 101,5+ 04 3,6 NB NB NB NB
H4H10468P2 92,5+0,2 6,2 NB NB NB NB
KonTpous 1 84,1+03 6,4 NB NB NB NB

Tabauua 6: XapakTepuCTHKH CBSI3bIBAHUSI AHTHTEJ K AKTHBHHY A ¢ AKTHUBHHOM

B npu Tremnepatype 37 °C
Koa-Bo 50 uM
3aXBAYEHHbIX | CBSI3aH.
MOHOKJIOH. | AKTHBHHA
antuTea (RU (RU) Kp t2
AHTHTEJI0 + SE) k(M) ka (ch) (MoJisIpH.) (MuH)

H4H10423P 96 £ 1,2 4.4 NB NB NB NB
H4H10429P 1428+ 13 253 3.43E106 | 3.43E-02 | 9.98E-09 0.3
H4H10432P2 134,1+ 1,7 5,1 NB NB NB NB
H4H10436P2 132+ 1.4 38.1 0.78E+06 | 1.36E-03 | 1.39E-10 8.5
H4H10440P2 94+ 45 20.9 128E+06 | 4.19E-03 | 3.29E-09 2.8
H4H10442P2 173,114 4.4 NB NB NB NB
H4H10430P 105,8+ 1,3 3,6 NB NB NB NB
H4H10446P2 1314+ 1,2 3,8 NB NB NB NB
H4H10468P2 95511 3.4 NB NB NB NB
Kontpomns 1 90,2+0,9 2.7 NB NB NB NB

Tabauna 7: XapakTepuCTHKH CBSI3bIBAHUSI AHTHTEJ K AKTUBHHY A ¢ AKTHBHHOM
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AB npu Temneparype 25°C
Kon-Bo 50 uM
3aXBAYEHHbIX | CBSI3aH.
MOHOKJIOH. | AKTHBHHA
anturesa (RU (RU) Kp ti2
AHTHTEJI0 + SE) ka (M7c?) ka (¢ (MoJIsIpH.) (MuH)
H4H10423P 813<05 14.7 6.13E405 | 2.03E-02 | 3.31E-08 0.6
H4H10429P 1107 0.5 40.0 453E106 | L.03E-04 | 2.28E-11 1117
H4H10432P2 | 1012+ 16 383 400E+06 | 2.27E-03 | 5.68E-10 5.1
H4H10436P2 | 107.5+023 282 766E+06 | 2.61E-04 | 3.41E-11 442
H4H10440P2 | 73.7+04 155 2.97E+06 | 5.26E-04 | I1.77E-10 22.0
H4H10442P2 | 1333+06 346 5.53E+06 | 1.77E-03 | 3.20E-10 6.5
H4H10430P 869+ 05 33.0 I17E+07 | 2.17E-04 | I1.85E-11 533
H4H10446P2 | 998+ 0.4 31.9 499E+06 | 4.06E-03 | 8.15E-10 2.8
H4H10468P2 92,1+£0,2 34,7 3,76E+06 2,09E-03 5,56E-10 5.5
Kontpoas 1 83,5+ 0.6 31,1 3,44E+06 2,83E-04 8,22E-11 40,9

Taoauna 8: XapakTepucTHKH CBSI3bIBAHHS AHTUTEJ K AKTHBHHY A ¢ AKTHBHHOM

AB npu tremneparype 37°C
Koa-Bo 50 uM
3aXBAYEHHbIX | CBSI3aH.
MOHOKJIOH. | AKTHBHHA
anturea (RU (RU) Kp ti2
AHTHTEJIO + SE) ka (M1c? ka (c)) (Mos1sIpH.) (MuH)
H4H10423P 90.8 + 1.2 21.7 8.80E+05 | 2.13E-02 | 2.42E-08 0.5
H4H10429P 1377+12 50.0 6.47E+06 | 4.88E-04 | 7.55E-11 23.6
H4H10432P2 | 1277+123 444 5.40E+06 | 5.92E-03 | 1.10E-09 2.0
H4H10436P2 | 1268+08 33.9 1.03E107 | 4.58E-04 | 4.43E-11 252
H4H10440P2 | 889+ 17 177 5.20E+06 | 1.63E-03 | 3.14E-10 71
H4H10442P2 | 1665+ 17 45.9 90.17E+06 | 4.25E-03 | 4.64E-10 2.7
H4H10430P 101612 41.0 1.01E+07 | 541E-04 | 535E-11 213
H4H10446P2 | 1266+ 12 415 6.08E+06 | S.17E-03 | 134E-09 1.4
H4H10468P2 | 922+08 345 5.03E+06 | 4.43E-03 | S8.80E-10 2.6
Kontpors 1 864+ 06 293 3.77E+06 | 7.38E-04 | 1.96E-10 15.7

Tabauna 9: XapakTepuCTHKH CBSI3bIBAHUS AHTHTEJ K AKTUBHHY A ¢ AKTUBHHOM

AC npu Temnepatype 25°C

AHTHTEJI0

Koga-Bo
3aXBaAY€HHbBIX

50 aM
CBsI3aH.

ka(M1c)

kd (C_l)

Kp
(MosIsIpH.)

ti
(MuH)
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MOHOKJIOH. | aKTHBHHA
anturena (RU (RU)
+ SE)

H4H10423P 79.9+0.4 -0.8 NB NB NB NB
H4H10429P 108,9+ 0,5 28.0 9,13E+05 9.10E-05 9,97E-11 1269
H4H10432P2 101,6 £ 0,7 34,9 6,29E+05 1,87E-03 2.98E-09 6,2
H4H10436P2 106,7+ 0.4 30,1 6,98E+05 1,56E-03 2.24E-09 7.4
H4H10440P2 73,5+ 0.4 11,8 5,13E+05 2.27E-04 4.42E-10 50,8
H4H10442P2 132,5+3,1 18.6 1,31E+06 2,05E-03 1,57E-09 5,6
H4H10430P 85,1+0,3 23,6 1,23E+06 1,09E-02 8.86E-09 1,1
H4H10446P2 96,9 £ 0,5 12,6 1,04E+06 1,22E-02 1,18E-08 0,9
H4H10468P2 91,4+0,3 17,2 7,98E+05 5.92E-03 7.41E-09 2,0
Konrtpois 1 82,5+0.3 22.3 5,58E+05 2.25E-03 4,03E-09 5.1

Tadauma 10: XapakTepuCTHKH CBSI3bIBAHHS

aktusuHoM AC npu Ttemnepatype 37°C

AHTHTEJ K AaKTHBHHY A ¢

Kou-Bo 50 uM
3aXBAYEHHBIX | CBSI3aH.
MOHOKJIOH. | AKTHBHHA
anturena (RU (RU) Ky tiz
AHTHTEJIO + SE) ks M1 ka (c?) (mossipn.) | (mMun)
H4H10423P 85,9+ 1,1 0,0 NB NB NB NB
H4H10429P 1326+ 12 35.7 1346106 | 620E-04 | 4.62E-10 18.6
H4H10432P2 1238 « 1.4 34.6 722E+05 | 9.02E-03 | 1.25E-08 13
H4H10436P2 1220+ 13 32.6 8 81E105 | 3.31E-03 | 3.75E-09 33
H4H10440P2 86,6+ 2.7 133 7.18E+05 | 7.55E-04 | 1.05E-09 153
H4H10442P2 160.121.5 214 1.46E+06 | 5.99E-03 | 4.10E-09 1.9
H4H10430P 968 £ 1 253 120E+06 | 2.00E-02 | 1.67E-08 0.6
H4H10446P2 1203+ 1 14.4 0.59E+05 | 2.16E02 | 2.25E-08 0.5
H4H10468P2 884+ 0.8 10.7 7.19E105 | 124E02 | 1.73E-08 0.9
Konrpons 1 832+ 0.9 15.6 651E+05 | 652E03 | 1.00E-08 1.8

Kak mokazano B Tabnwmax 3 u 4 aHTHTeNa K aKTUBUHY A COIJIACHO HACTOSIIEMY
H300PETEHHIO CBSI3BIBAJIMCH C AKTHBHHOM A CO 3HaYeHHsMH Kp B JUAIa30HE OT MEHEEe ueM
3,18 mM (t.e. < 3,18E-12) no 745 nM (t.e. 7,45E-10) nmpu temmnepatype 25°C u co
3HaueHussMU Kp B auana3one ot meHee yeM 2,18 M (t.e. < 2.18E-12) no 1,77 M (1,77E-09)
npu 37°C. Kak mokazaHo B Tabmuuax 5 w O, HECKOJBKO aHTHUTEI K aKTHBHHY A (T.e.

H4H10432P2, H4H10442P2, H4H10430P2, H4H10446P2 u H4H10468P2) He mnokasamu
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u3MepuMoe CBsi3biBaHue ¢ akTuBMHOM B mpu temnepatype 25°C unu 37°C. Hekoropsle u3
aHTUTEN MIPOAEMOHCTPUPOBAIIN HU3MEPUMOE CBsI3bIBaHNE C aKTUBUHOM AB co 3HaueHusimu Kp
B aAnarna3zoHe ot npuommsurensHo 18,5 oM (t.e. 1,85E-11) no 33,1 M (t.e. 3,31E-08) npu
temneparype 25°C (tabnuua 7) u npubmusurtensHo ot 44,3 oM (t.e. 4,43E-11) no 24,2 eM
(re. 2,42E-08) mpu 37°C (tabnuma 8). Hekoropble U3 aHTUTEN MNPOAEMOHCTPUPOBAIH
usMepumoe csA3piBaHMe ¢ akTuBMHOM AC co 3HaueHussiMu Kp B JAMana3oHe OT
npubmuzuTensHo 99,7 M (t.e. 9,97E-11) no 11,8 M (t.e. 1,18E-08) npu temnepatype 25°C
(Tabmuna 9) n npubnusurensHo oT 462 pM (1.€. 4,62E-10) no 22,5 aM (t.e. 2,25E-08) npu
37°C (Tabmuna 10). Kpome Toro, H1 OIHO U3 UCCIEAYEMBIX AHTUTEN K aKTHBUHY A COTJIAaCHO
HACTOSIIEMY M300PETEHUIO HE MPOAEMOHCTPUPOBAJTIO U3MEPUMOE CBSI3bIBAHUE C MHIMOMHOM
E (naHHbIe HE TOKa3aHBI).

IIpumep 4. Cpsi3piBaHHe aHTHTe] ¢ npeactasuteasimu cemeiictBa TGF-0era,
onpeaeJsieMoe ¢ IOMOLIbI0O MOBEPXHOCTHOI0 MJIA3MOHHOI0 Pe30HAHCA

MOHOKJIOHA/IbHBIE aHTUTENA K aKTUBUHY A MCCIENO0BAJIM Ha CTENEHb NEPEKPECTHOU
pPEaKTHBHOCTH CBSI3bIBAHUSI K TMaHenw mnpencraButenei cemeiictBa TGF-Oera. s
SKCIIEPHMEHTA CBSA3BIBAHUS HCIONB30BamM npudop Biacore 4000. Anturena H4H10429P,
H4H10430P, H4H10436P2, H4H10442P2, H4H10446P2; xoutponb 4 (ActR2B,
PacTBOPUMBIH KTO TOMEHHbIH Oenok, noiy4eHHbii ¢ C-koHuesbiM Terom Fc IgG1 uenoseka
(ActR2B-hFc; SEQ ID NO: 227)) u Uu30TUNNYECKOEe KOHTPOJILHOE aHTHUTEJIO 3aXBAThIBAJIH HA
ouocencopnom uymne CM4Biacore, KOTOpbI CHayaja JEePUBATU3UPOBAIM AMHHHBIM
COYETAaHMEM C MOHOKJIOHAJBHBIM MBIIIUHBIM aHTHTENIOM K uenoBedeckomy Fc (GE, Ne B
katajiore BR-1008-39). Bce uccrnenoBanusi CBsi3biBaHUsI Biacore mpoBomwin B padodem
oydpepe HBS-T (0,01 M HEPES pH 7.4, 0,5 M NaCl, 3 mM D/TA, 0,5 mr/ma Obrubero
CBIBOPOTOYHOro ajbOymuHa, 0,05% B OOBEMHOM OTHOLIEHMH MOBEPXHOCTHO-AaKTUBHOE
BemecTBo P20). Jlurawael mnpencraBureneil  cemeiictBa uenoBedecknx TGF-Oera
npuobpetanu B R&D Systems (aktuBuH A, # 338-AC; aktuBun B, # 659-AB; akTiBuH AB, #
1066-AB; axtusuH AC, # 4879-AC; BPM2, # 355-BM; hBMP4, # 314-BP; hBMP6, # 507-
BP; hBMP7, # 354-BP; hBMP9, # 3209-BP; hBMP10, # 2926-BP; hGDFS8, # 788-G8;
hGDF11, # 1958 GD). Bce u3mepenus cBsizbiBanus nposoauin npu 37°C. YpoBHH 3axBara,
BapbupoBaBire HadnHas oT 60 mo 200 emuuun oreera (RU), momydamu ayis Kakaoro u3
aHTUTEN WM pacTBOpUMOro peuentopa. Ha 3axBaThIBarOIyl0 MOBEPXHOCTb C aHTUTEIAMHU
BBOI WM JIUraHabl cemeiictBa TGF-0eta B KOHLEHTpaAHsIX, BAPHHPOBABIINX B AHANA30HE OT
3,1 HM no 200 BM. Ilony4yeHHble 3Ha4YeHUs Wi o0beMoB aHanmuta 200 HM mpuBENeHBI B

Tabymmne 11.
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Tabmuua 11: Ces3biBaHHe MOHOKJIOHAJBHBIX AHTHTEl K AKTHBHHY A ¢

quranaamu cemeiictea EGF-p yenosexa npu 37°C

Peaxius cBsi3biBanus (pe3oHaHCHbIe equHHLBI) AJ1st 200 HM jurasaa
cemeiictea TGF-6era, BBoAHMOro Ha 3aXBaTHIBAKIIYH) CEHCOPHYH)
MOBEPXHOCTh C AHTUTEJIAMH
= W g
Hccnenyembie E % % g g Qm) : g % - % § E E
wellE SR RE IR RERERECHLIH
cemeiicTBa = = T = = = E e % E E E- 5 ;
TGF-Gera = = = = = T | Z2<5%|8¢8E T
TE R
AxtuBHH A 56,8 69,1 56,5 |639 53,2 67,6 | 70,9 -0,1
Axrtusuz B 51,5 0,4 60,1 -1,8 2,6 0,3 68,0 1,9
AxrusuH AB 76,5 95,0 543 65,2 66,7 102,0 | 59,5 -0,1
Axrtusud AC 43,1 34,8 55,6 14,2 15,2 32,5 59,4 -0,1
hBMP2 3,6 -1,7 149 |-23 3,3 -4,0 36,9 -1,0
hBMP4 1,1 -0,6 193 |-0,7 0,8 -0,5 26,4 0,4
hBMP6 4.6 5,7 4,0 1,1 5.3 4.8 86,3 5,1
hBMP7 9,2 6,4 13,6 1,5 5,7 4,5 64,2 43
hBMP9 33,4 -0,6 11,7 10,0 -0,3 -0,1 32,3 -1,0
hBMP10 32,4 0,3 22,5 |-0,7 0,5 0,0 342 0,3
GDFS8 -0,4 -0,1 -0,5 0,5 0,7 -0,1 25.8 0,5
GDFI11 1,6 3,0 0,0 1,0 1.8 33 242 3,0

Habmronaemble peakuuy CBSI3bIBAHUS 3aXBAUYEHHBIX AHTUTEN K AaKTHUBHHY A C
BBeIeHHbIMU Jiurangamu cemerictea TGF-6era npu 200 HM MOKHO CPaBHUTB C PEAKIUSIMHU
CBSI3bIBAHUSI OTPHLATENILHOTO KOHTPOJIPHOIO AaHTHUTENa (M30TUIMHYECKOrO KOHTPOJIBHOTO
MOHOKJIOHAJIbHOTO aHTHUTEJA), KOTOPOe 00eCreunBaeT Mepy HeCnenn(pUIecKoro CBsI3bIBAHUS
Ha (POHOBOM YpOBHE, U ¢ peakuusiMu cBsisbiBaus ActR2B-hFc, koropoe, kak Habmonanocs,
CBSI3BIBAETCS] CO BCEW MAaHENbI0 HCCIeAyeMbIx mpencraButeneii cemeiictea TGF-Oeta wu
MIO3TOMY CITY’KUT B KQ4ECTBE IMOJIOKUTENIbHOTO KOHTPOJIBHOTO JIMTaH/I-CBSI3bIBAIOLIETO OeKa
(tabmuma 11). M3 sToro cpaBHeHHs ObUIO OOHAPY)KEHO, YTO HEKOTOpPbIE W3 AaHTUTEN
(marmpumep, H4H10430, H4H10442, H4H20446) cBA3BIBAINCH C aKTUBUHOM A, aKTUBUHOM

AB, aktuBnHOM AC, HO HE CymecTBeHHO ¢ akTuBHHOM B mnu jmurasmamu BMP unu GDF.
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bbuto Takke OOHAPYKEHO, UYTO HEKOTOPbIE M3 AHTUTEN CBSA3BIBAIIMCH C OOJiee IIHPOKOH
NEPEKPECTHONW PEAKTUBHOCTBIO C JIOTMOJHUTENbHBIMU Jurasnamu cemeiicrea TGF-Oera.
Hanpumep, H4H10429P cBsi3piBasOCh B 3HAYUTEIBHON Mepe C aKTUBUHOM A, aKTUBUHOM B,
aktuBuHOM AB, akTuBuHOM AC, a Takske BMP9 1 BMP10. H4H10436P2 nokasano 3amMeTHOe
CBsI3bIBaHHE C aKTUBMHOM A, akTuBMHOM B, aktuBnHOM AB, aktuBuHOM AC, BMP2, BMP4,
BMP7, BMP9 u BMP10. 13 sTux maHHBIX OBUIO MMOKA3aHO, YTO AHTHUTENA C PA3TUYHBIMU
criennpUIHOCTAMHU CBsA3bIBaHMS C jurangamu cemeiictBa TGF-6era mMoryt ObITh mosy4eHsl
NoCJie MMMYHHU3aLUU MBILIEH JIMTaHIOM aKTUBUHA A.

IIpumep S. IlepexkpecTHBI KOHKYPEHTHBIH AHAJIN3 AHTHTE] K AKTUBHHY A

IlepexkpecTHBIN KOHKYPEHTHBIH aHAIU3 MPOBOAMIIN, YTOOBI OLEHHUTh CIIOCOOHOCTB
nmavemn w3 9 amruren (H4H10446P2, H4H10468P2, H4H10442P2, H4H10423P,
H4H10430P, H4H10429P, H4H10432P2, H4H10436P2 u H4H10440P2) xoHKypHpOBaTh
ApPyr C OPYrOM 3a CBSI3bIBAHHE C YEJIOBEYECKHMM aKTUBMHOM A. JIBa H30THUIHYECKUX
KOHTPOJIbHBIX AaHTUTENAa U JBa KOHTPOJbHBIX AHTUTENA K AaKTUBMHY A, KOHTpoib |
(4yemoBeYECKOE AHTHUTENO K aKTUBHUHY A C IOCJIENOBATEIbHOCTSMH BapHaOeIbHBIX JOMEHOB
Tsokesol u jerkoil nenu "Al", kak ykazano B mareHte CIIIA Ne 8309082) u xoHTpOsb 3
(MAB3381, nmocrynubiii ot R&D Systems, Inc., Minneapolis, MN) Takke BKJIIOYHINA B
aHanmu3bl. Bce anHammsel npoBomwiu  npu 25°C cO  CKOPOCTBIO  BCTPSIXMBAHMS
MHUKpPOTHTpaunoHHOro mianmera 1000 oboporos B Munyty B Oydepe Octet HBST (0,01 M
HEPES pH 7.4, 0,15 M NaCl, 3 MM 3/ITA, 0,05% B 00beMHOM OTHOLIEHHH MTOBEPXHOCTHO-
aktuBHOe BemecTBo P20, 0,1 mr/mn BCA) B COOTBETCTBUM C MHCTPYKLHSIMH H3TOTOBUTES
(ForteBio Corp., Menno-ITapk, Kamudopnus). Kparko, KOu4ecTBO aHTUTENA K aKTUBUHY A,
JAIOIIEro PEakLHUI0 CBS3bIBAHHUS NPUOMM3UTENHHO 1,8 HM, 3axXBaThIBal Ha MOKPBITHIX
aatutenaMu Kk Fc uenoBeka cencopusix HakoHeuHnkax Octet (Fortebio, # 18-0015) myrem
NOTPY>KEHHsI HAKOHEYHHKOB HA 5 MHHYT B PAacTBOPBI C KOHLIEHTparuer 10 MKI/Mi1 Kaskaoro
aHTUTENa K akTUBHMHY A. Bce ocranbHble caliThl cBs3biBaHUS K hFC Ha HaKOHEYHHMKAX
OJIOKMPOBANM MyTeM WHKYOAIlMl HAKOHEUYHHUKOB B PACTBOpPE C KOHLeHTpamuend S50 MKIr/mi
HECYLIECTBEHHbIX aHTUTEN B TedeHHe 5 MUHYT. CeHCOpHble HAKOHEUHHUKHU 3aTEM IOTPY>KaIu
B JyHKH, coxepxkamque pactBop 50 HM aktuBuHa A (R&D Systems, # 338-AC/CF),
NpeaBapuTeNbHO CBsiz3aHHOrO ¢ 1 MkM Broporo antutena k akTuBuHy A. CBsi3biBaHUe
BTOPOT'O PacTBOpA AHTHUTENA K AKTUBHHY A/aKTHBHHA A C IMOKPBITHIM aHTUTEJIOM K aKTHBUHY
A CEeHCOpPHBIM HAaKOHEYHHKOM HabJronanu B TedeHue S MuHyT npu 1000 oGopoTax B MUHYTY.
Peakunio koMIuIekca MOHOKJIOHAJIBHOE AaHTHTEJIO/aKTUBHH A, CBS3BIBAIOIIETOCS C TIOKPHITHIM

AHTUTCJIOM K AaKTHUBUHY A CCHCOPHbIM HAKOHCYHHUKOM, CpPAaBHUBAJIU W ONPCACIIAIN
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KOHKYPEHTOCIIOCOOHOE/HEKOHKYPEHTOCIIOCOOHOE TOBENEHNUE PA3IMYHBIX MOHOKJIOHAJBHBIX
AHTUTEJN K aKTUBUHY A. Pe3ynbTarhl npencrasieHs! Ha ¢ur. 1.

Ha ¢ur. 1 peakium KOHKYPEHTHOTO CBSI3bIBAHUS MPHUBEIACHBI B YEPHOM HIIH CBETIIO-
CEPOM LIBETE U YKA3BIBAIOT HA TO, YTO COOTBETCTBYIOILUE APl AHTUTENI KOHKYPUPYIOT JPYT €
APYyroM 3a CBs3bIBaHHME C akTHBHHOM A. CBerJio-cepble SYEWKH C YepHbIM LIPUPTOM
NPEACTABISIIOT COOOM PEAKLIMIO CBSA3BIBAHMS Ui CAMOCTOSITENIbHOW KOHKYPEHLIUH MEXKIy
TEMH K& aHTuTenamu. YepHble ssueiiku ¢ OenbM mpudTOM MPEACTABISIIOT COO0M aHTUTENa,
KOTOpble KOHKYPUPYIOT 32 CBSI3bIBAHUE C aKTUBUHOM A B OOOMX HAIlpaBJICHUSIX, HE3aBUCHMO
OT TOpsAAKa CBA3BIBAHUS. TeMHO-cepble sfMEHKU ¢ YepHBIM MPU(PTOM MPEACTABIAIOT COOOH
NOKa3aHUS AJI W30TUIMYECKUX KOHTPOJIBHBIX (T.€. HE CBSA3BIBAIOIIUXCS) AHTHUTEN, YTO
YKa3blBa€T HA OTCYTCTBHE CBSI3bIBAHUS M30TUIHNYECKUX KOHTPOJIBHBIX AHTUTENT C
KOMITJIEKCAMHM AaHTUTENO K AKTUBUHY A-akTUBHH A (KOIrZa M30TUIHYECKHE KOHTPOJIbHBIE
AHTUTENA CBsI3aHbl C CEHCOPHBbIM HakOHeuHHKOM Octet) WM OTCYTCTBHE CBSI3bIBAHUS
M30TUIHMYECKUX KOHTPOJIBHBIX AHTUTEJ C aKTUBUHOM A (KOTAa U30THUIUYECKHE KOHTPOJIbHBIE
AHTUTEJIA HCHONB3YIOT B KAueCTBE BTOPOrO AHTUTENAa B JIYHKAaX C akTHMBUHOM A). benbie
AYeHKN C YepHbIM IIPUPTOM MPEACTABISIOT COOOH OTCYTCTBHE KOHKYPEHLMH MEXIY
AaHTUTEJAMH, 4YTO YKa3bIBA€T HA TO, YTO AHTUTENA COAEPXKAT PA3JINYHBbIE CBA3BIBAIOIINE
SIIUTOIBI HA AKTUBUHE A.

Uerbipe antutena, H4H10446P2, H4H10468P2, H4H10442P2 u H4H10423P,
JBYHAIIPaBJIEHHO KOHKYPHUPYIOT APYT C IPYroM 3a CBsi3biBaHHE ¢ akTUBUHOM A. Kpome Toro,
5TU 4YEThIPE AHTUTEJA HE KOHKYPUPYIOT C KOHTpOJeM | MM KOHTpoJieM 3 3a CBs3bIBAHUE.
Tpu u3 sTux yereipex anturen k aktusuHy A, H4H10446P2, H4H10468P2 u H4H10442P2,
NEPEKPECTHO He KOHKYPHUPYIOT C JIOOBIMH IPYTUMHU aHTUTENaMH K akTuBHHY A. OmHO M3
yerbipex aHtuten (H4H10423P) taxke nByHampaBieHHO kKoHkypupyer ¢ H4H10430P 3a
cBsi3piBaHue ¢ aktuBuHOM A. Ilate anturen, H4H10430P, H4H10429, H4H10432P2,
H4H10436P2 u HA4H10440P2, nByHampaBi€HHO KOHKYPUPYIOT Jpyr C JOpPyroMm 3a
CBSI3bIBAHUE C AaKTUBMHOM A, a TakXe ¢ KOHTposieM 1 u koHTposeM 3. UeTelpe U3 3TUX ISATH
aatuten (t.e. H4H10429, H4H10432P2, H4H10436P2 u H4H10440P2) nepekpecTHO He
KOHKYPHPYIOT C JIFOOBIMU IPYTUMHU aHTHTEJIAMHU K aKTUBUHY A, B TO Bpems kak H4H10423P
TaKXxe nepekpectHo koHkypupyet ¢ H4H10430P, kak oTMe4anocs BhILIE.

PesynbpraThl 3TOro mpuMepa IMOKa3bIBAIOT, UYTO aHTUTENAa K AKTUBMHY A COIJIaCcHO
HACTOSIIIEMY M300PETEHHIO MOTYT OBITh CIPYIIITUPOBAHBI B /1B PA3JIMUHBIX "KOHTeiHepa" Ha
OCHOBE XapaKTEPUCTHUK 3IUTONOB CBs3blBaHMA: KOHTelHep | copepxxutr H4HI10423P,

H4H10446P2, H4H10468P2 wu HA4H10442P2. Koureiinep 2 copepxutr H4H10429,
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H4H1430P, H4H10432P2, H4H10436P2 u H4H10440P2. Kpome TOro, 0OgHO aHTUTENO W3
kaxxgoro kourennep, T.e. H4H10423P nu H4H1430P, nepekpecTHO KOHKYpUPYyET IpYyr ¢
apyrom. Pe3ynpTaThl 3TOro npuMepa MoKa3bIBaKOT, YTO AHTUTENA KOHTEHHepa | CBSI3BIBAIOTCS
C pa3IMYHBIMHU OOJIACTAMHU Ha aKTUBUHE A, B OTJIMYME OT AaHTUTEN KOHTEHHepa 2.

IIpumep 6. HWHruOupoBaHHe ONOCPeIOBAHHOH AKTHBHHOM A AaKTHBALUMH
peLenTopa U nepeaayu CUrHaaoB komimiaekcoM SMAD ¢ anTHTe1aMH K AKTHBHHY A

JUIs  OTIONHUTENPHON XapakTEePUCTHKH AHTUTEN K AaKTUBUHY A HACTOSIIEro
u3obpereHus paspadoraiu OnoaHau3 Al OOHAPYKEHUs] aKTUBALIMK PELENTOPOB aKTHBHUHA
tuma I[TA uw 1IB  (ActRIIA u ActRIIB, COOTBeTCTBEHHO) H  MOCIEAYIOLIETrO
dochopunmrpoBanusi U akTUBALMU perentopa aktuBuHa Tumna [ B3aumonelicTBue mexnay
ActRIIA n ActRIIB 1 akTUBMHOM MPUBOAUT K UHAYKIMH PA3JIMYHBIX KJIETOYHBIX MPOLIECCOB,
BKJIIOYAIONIMX B Ce0sl PeryJMpoOBaHUE pOCTA, METACTa30B 3JIOKAYECTBEHHBIX KJIETOK |
middepentmanun 3mMOpHOHaNbHBIX cTBOJOBBIX KieTok (Tsuchida, K. ef al., Cell Commun
Signal 7:15 (2009)). dochopmiupoBaHne M aKTUBaLMS peLenTtopa Tuma | BemeT K
docdopunmposanmo 6enxoB SMAD 2 u 3, koTopble 00pa3yr0T aKTUBHPOBAHHbBIE KOMILIEKCHI
SMAD, npusoasinue K peryJisiiui TPAaHCKPUIILIUU T'€HOB.

Jlnst oOHapy keHHsl aKTHBAILMM IyTH CUTHAJIBHOW TpaHCAyKIMH Komruiekca SMAD
yepe3 CBSI3bIBAHME AKTHBUHA C peLeNnTOpaMy akTUBHHA Tuma Il KJIETOYHYI JIMHHIO
pabnomuocapkomel yenoBeka A204 (ATCC, # HTB-82) TpaHchumpoBamu ¢ pernopTepHOM
mwiasmunorn Smad 2/3-moumdepasa (CAGAx12-Luc; Dennler, 1998), utoObl co3narh
knerounyo nuHuo A204/CAGAx12-Luc. Knerku A204/CAGAx12-Luc moanep:kuBaiu B
5A Makkos (Irvine Scientific, # 9090), nononHenHoi 10% ¢deranbHOM OblUbEH CHIBOPOTKOM
(FBS), nenuumumis/cTpenToMALUH/ TayTaMuHOM U 250 Mxr/mia G418. Jnst 6Gronoruyeckoro
anamu3a kietku A204/CAGAx12-Luc BeiceBamu B 96-TyHOUHbIE TUIAHIIETHI ISl AHAN3a B
konmdecTBe 10000 kIETOK/MYHKY B Cpefe ¢ HI3KUM conepkaHueM chiBopotkH, 0,5% FBS u
OPTIMEM (Invitrogen, # 31985-070) u unkyouposanu npu 37°C u 5% CO; B TeueHne HOUH.
UroObl onpenenuTb J030BbIH OTBET Juranna, aktuBuH A (R&D Systems, #338-AC), akTuBuH
B (R&D Systems, #659-AB), aktusun AB (R&D Systems, #1066-AB) u aktuBun AC (R&D
Systems, #4879-AC/CF) cepwuiino pasBomwiu B cootHomeHuu 1:3 ot 100 go 0,002 M u
no0aBIsIM K KJIETKaM, Ha4MHAs C KOHTPOJIS, HE copepskamiero akTuBuH. HaOmronmanm, 4o
aktTuBUH A, aktuBuH B, aktuBuH AB u aktBuH AC aKTHBUPOBAIM KJIETOUYHYIO JIMHHUIO
A204/CAGAx12-Luc co 3Hauenmsmu ECspo 99 mM, 47 mM, 19 mM u 44 HM,
COOTBETCTBEHHO. )11 M3MepeHsi MHrUOMPOBAaHUS aHTUTENA CepHitHO pasBomwid 1:3 ot 100

1o 0,002 1M, ot 1000 go 0,02 EM wm ot 300 o 0,005 HM, BkIHOUasi B ceOsi KOHTPOJIbHBIE
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oOpasupl, copepkamue JUOO COOTBETCTBYIOLIEE H3OTUIHUYECKOE KOHTPOJIBHOE AHTHUTEIIO,
100 He coneprkallye aHTHTENa, U JOOABIISIIN K KIETKaM C IMOCTOSTHHON KOoHIeHTpauueit 100
nM aktuBuHa A, 50 M aktusuHa B, 30 nM aktuBuna AB wnmm 4 HM aktuBuHa AC. Takke B
5TOM aHaJM3€ B KaueCTBE IOJIOKUTEIBHOrO OJIOKUPYIOINEro KOHTPOJS HCIOJIb30BAIH
koHTpOJb 4 (ActRIIB-HFC; SEQ ID No: 227). Uepes 5,5 gacos unky6amu npu 37°C u 5%
CO3, nobasmsmu cyocrpar OneGlo (Promega, # E6051) u 3aTem omnpenessuii akTUBHOCTB
morudepasel ¢ ucnosnb3oBanneMm npudopa Victor X (Perkin  Elmer). ITonyuennsie
pe3yJbTaThl aHAJIM3UPOBAIN C HCIOJIb30BAHMEM HEIMHEHHON perpeccuu (4-mapamerposast
JIOTUCTHUKA) € IPOrpaMMHBIM obecriedenueM Prism 5 (GraphPad).

Kakx mnokazano B Ttabmuue 12, aHTUTeNna K aKTUBHHY A COIJIACHO HACTOSLIEMY
u3obperennto Oymokuposanmu 100 nM aktusuHa A co 3HaueHusiMu ICso ot 39 M 1o 3,5 HM, B
TO BpeMmsi, Kak KOHTpodb 1 Omokuposan ¢ ICso, paBHol 83 mM. I[TomMHOXXECTBO aHTUTEN K
aKTHBUHY A COTJIACHO HACTOAIIEMY H300pPETEHHIO MUCCIENOBANIN Ha OJOKHPOBAHNE aKTHBHHA
B, AB u AC. Yerbipe u3 9 uccnenoBaHHbIX aHTUTeN Onokuposamu 50 mM aktuBuHa B co
3HadeHussMu ICso, BappupoBaBmiumMu B auanasoHe ot 130 nM go 100 M. Ilate anTUTEN
COTJIACHO HACTOSILIEMY H300pETeHUI0, KOTOpBIE MCCIIENOBAIM Ha BO3MOXKHOCTH OJIOKaIbI
akTHBHMHA B, OIOKMpOBaNM TONBKO MPHU BBICOKMX KOHLIEHTPALMSAX AHTUTEN, B TO BPeMs Kak
KOHTPOJb | He mokaszajn KakoW-nubo wu3mepumoi Onokanbl aktuBiHa B. Bocemb
UCCJIEZIOBAHHBIX AHTUTENl COMJIACHO HacTosieMy wu300perennto OjokupoBasiu 30 M
aktuBuHa AB co 3nauenusimu ICso, BapprpoBaBmmMu B auamna3oHe or 100 mM no 8,2 M, B
TO BpeMsi Kak KOHTpoJdb 4 Omokuposan ¢ ICso, paBHOH 540 mM. TombkO OAHO AHTUTEINO,
H4H10423P, mnpomemoHcTpupoBano cinabyro Onokany aktuBuHa AB. Cemp u3z 8
UCCJIeIOBaHHbIX aHTUTENn OjokupoBamun 4 HM aktuBuHa AC co 3HadyeHusmu [Cso,
BappupoBaBIMMU B auanaszoHe or 580 mM npo 6,5 HM, B TO BpeMsi Kak KOHTpoJb 4
onoxuposan co 3HaueHueM ICso 1,1 ’M. Onno antureno, H4H10423P, He 1eMOHCTPUPOBAIIO
kakoi-moo o6nokaasl aktTuBuHA AC. Kak meimmneii IgG (u3otunmyeckuii koHTposib mIgG),
Tak U denoBedeckudl IgG (m3orunmueckuit koHTposb hlgG) oTpuumaTenbHbIE KOHTPOJIU HE

6J'IOKI/IpOBaJ'II/I AKTUBAIUIO JIMTaHAa PELUEIITOPOB.

Tab6auuna 12: WuruOupoBanme akTuBuHa A, aktuBuHa B, aktuBuHa AB un

aktuBruHa AC ¢ nomompbio anTuTe K akTuBuHy A (ICs0 [M])

KouncranTa: AxTUBUH A AxTtuBuH B AxtusuH AB AxtusuH AC

AH”HTUTETTO

H4H10423P 2,0E-10 Cnaboe Cnaboe
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OnoxupoBanue | OJOKHMpPOBaHUE
H4H10424P 7,6E-10
H4H10426P 2,3E-10
H4H10429P 1,6E-10 7,9E-08 2,9E-10 5,8E-10
H4H10430P 6,1E-11 briokuposarnie 5 1,0E-10 9.3E-10
BBICOKOU KOHHeHTpaL[I/II/I
H4H10432P2 1,1E-10 brokuposarivie 5 8,0E-10 2.8E-09
BBICOKOU KOHHeHTpaL[I/II/I
H4H10433P2 1,5E-10 1,0E-07
H4H10436P2 2,0E-10 1,3E-10 1,4E-10 1,3E-09
H4H10437P2 |  2,9E-10 brokuposatiite 5
BBICOKOU KOH]_IeHTpaL[I/II/I
H4H10438P2 2,6E-10
H4H10440P2 2,8E-10 5,2E-09 43E-10 7,5E-10
H4H10442P2 5,6E-11 2,2E-09 6,5E-09
H4H10445P2 5,3E-11
H4H10446P2 47E-11 broxuposasme 5 8,2E-09 5.6E-09
BBICOKOU KOHHeHTpaHI/II/I
H4H10447P2 7,8E-11
H4H10448P2 4,6E-11
H4H10452P2 5,8E-11
H4H10468P2 3,9E-11 broxuposasve 5 2,3E-09 3,4E-09
BBICOKON KOHLCHTPALNU
H2aM10965N |  3,5E-09
Mz3orunuy.
OTtcytcTBHE
KOHTPOJTb oKD
mlgG P
Hzorununy. OTtcytcTBHE OrcytcTBUE OrcytcTBue
OtcytcTBUe OI0KUpP-5
koHTpOJb hlgG |  Onokup-s OJIOKHUP-sI OJIOKHP-sI
Kontposns 1 83E-11 OtcytcTBUe OJI0KUpP-5 5,4E-10 1,1E-09

Bbuonorudeckuit aHanu3 ¢ wucrnonb3oBaHueM KieTok A204/CAGAx12-Luc Ttakke
MOxHO crumysupoBaTh ¢ nomombio GDF8 (R&D Systems, Cat # 788-G8/CF) u GDF11
(R&D Systems, Cat # 1958-GD-010/CF). Jlns npoBepku (pyHKIHOHATBHOIO HHIMOMPOBAHUS
STUX JIUTAHAOB aHTHUTEJIaMHM K AaKTUBHHY A, aHajiu3 MPOBOAWIM C HCIOJIb30BAHUEM
OMHCAaHHBIX BbIilIe ycoBuid, HO ¢ 3ameHor GDF8 unu GDF11 nns akTuBupyroiero qurasaa,
B pesynbrare dero 3HaueHus ECso coctasmsmm 188 mM u 84 mM, coorBercTBeHHO. B 3TOM
aHaJn3e, aKTUBALUS C MOMOIIBIO NMOCTOsTHHON KoHIeHTpauuu 0,50 EM GDF8 wmm 0,40 uM
GDF11 nonnocteto OnokupoBanack koHTposieM 4 co 3HaueHusiMH 1Cso 298 M u 214 1M,
COOTBETCTBEHHO. MICMONB3yst 3TH K€ TOCTOSIHHBIE KOHLIEHTPALIMH JITAH/IO0B, HE HAOJI01aJI0Ch
uarubuposanue Hu GDF8, wu GDF11 anturenamu k axkrtuBuny A, H4H10446P2 wu

H4H10430P, npu uccnenosanun a0 100 HM antuten. B oTnenbHbIN N€Hb aHTUTENA K
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aktuBrHy A, H4H10429P u H4H10436P2, uccnenoBanu Ha MHTHOMPOBAHHUE B 3TOM aHAJIN3E
B IIPUCYTCTBUH NOCTOSIHHBIX KOHLeHTparmii 250 tM GDF8 unu 250 nM GDF 11, u Hukakoro
UHTHOMPOBaHUSI He HAOIOANIOCh MOCIe MHKYOAluu KJIETOK ¢ KOHIeHTparueid no 150 uM
uccieayeMbIx aHTuTen K akTuBuHy A; Tonbko GDF8 u GDF11 B 3TOM aHanuse nposBIsAIn
s3Hauenust ECso 124 M u 166 mM, cOOTBETCTBEHHO. DTH JaHHbIE MTOKA3bIBAIOT, YTO aHTUTEIA
k aktuBuHy A, H4H10446P2, H4H10430P, H4H10429P u H4H10436P2, He GyHKIHNOHAIBHO
uarndupyrot GDF8 unu GDF11.

Hpumep 7. CrumyjaupoBaHue TruNepTPopUH  CKeJETHbIX MbIII €
HCTNO/Ib30BAHHEM AHTHTEJ K AKTHBHHY A

I'mmeprpouro CKeNEeTHBIX MBIIIL, BBI3BAHHYIO BBEJEHHEM CHenu(UIecKoro K
MuoctaTuHy aHraronucra, antutena kK GDF8 H4H1657N2 (cmorpure marent CHIA 2011-
0293630 Al), nnu coueranus H4H1657N2 u pasnuyHbIX aHTUTEN K aKTUBUHY A, OLIEHUBAJIN
y mpiueii SCID CB17. Crenenp runepTpoduu M3MepsuId 1O OTHOLIEHUIO K BO3AEHCTBHIO
COOTBETCTBYIOLIUM H30TUIUYECKHMM KOHTPOJIbHBIM aHTuUTenoM. Kpome Toro, B 3TH
UCCJIEOBaHMsI OBIJIO BKJIFOYEHO JIEYEHHE BHEKJIETOYHBIM JOMEHOM uenoBeueckoro ActRIIB,
nojryueHHoro ¢ C-koHueBbIM noMeHoM Fc uenoseueckoro IgG1 (kontpons 4, SEQ ID NO:
227). Panee ObUIO MOKA3aHO, YTO KOHTPOJb 4 MHAYLUpPYET TMNIepTPOo(UU MBILIL il Vivo, a
TAKXKE CBS3BIBACTCA W OJIOKHPYET AaKTHBHOCTh HECKOJIbKUX JIMTAHIOB MPENCTaBUTENCH
cemeiictBa TGF-6eta (Souza, TA ef al. Mol Endocrinol 22:2689-702 (2008); Lee, SJ ef al.
Proc Natl Acad Sci U.S.A. 102(50):18117-22 (2005)).

B ofwmieil ClOXXHOCTHM HCCIENOBA BOCEMb AHTHTEN K AKTUBUHY A COMJIACHO
HACTOSIIEMY H300peTeHHI0O U KOHTPOJb | B coderannu ¢ H4H1657N2 unu B OOUHOUYKY B
BOCbMH HCCIIEIOBAHUSAX, B CPABHEHUU C TPYIINAaMU U30THUIIMYECKOrO KOHTPOJISL, KOHTPOJ 4,
omHoro H4H1657N2 wnu xontposst 2 (anturena k aktuBuHy RIIb, comepxamero VH/VL
aarurena MORO8159, onucannoro B marente CIIIA 2010/0272734 Al). [Ins uccienoBaHuid
camiioB mbimelr CB17 SCID (Taconic, #CB17SC-M) npubnusurensHo 10 HemembHOTO
BO3pacTa AEJIUIN B COOTBETCTBUM C MAacCOM Tesa Ha 6 rpymnm no 5 meiueil. I'pynnel Mbluei

oOpabaTbIBa)i B KaXKIOM UCCJIEOBAHHUH, KaK OMUCaHO B Tabmuie 13.

Tabanua 13: AHTHTe1a H KOHTPOJIH, H3y4YaeMble B HCCJIEAOBAHHSAX MbIIIEYHOH

runeprpoduu in vivo

WnTepBanst Hurepsanst
Hccnen. JIO3HPOBAHMI JTO3HPOBAHH
# Hcceayemsle 00pasuet Jlozuposka 1 JO3HPOBKH 1 Jlo3upoBxka 2 JTO3HPOBKH 2

1 M30Tunuyeckuii KOHTPOJIb 10 mr/xr man 0,3 u7 8 Mr/Kr neHb 14
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H4H1657N2 10 mr/xr oan 0,3 u7 8 Mr/Kr neHb 14
Kourpos 4 10 mr/xr man 0,3 u7 8 Mr/kr neHsb 14
H4H10423P+H4H1657N2 10 mr/xr+10 mMr/kr oan 0,3 u7 8 Mr/kr+8 Mr/kr neHb 14
H4H10432P2+H4H1657N2 10 mr/xr+10 mMr/kr oan 0,3 u7 8 Mr/kr+8 Mr/kr neHb 14
H4H10442P2+H4H1657N2 10 mr/xr+10 mMr/kr oan 0,3 u7 8 Mr/kr+8 Mr/kr neHb 14
M30THnuyeckuii KOHTPOIb 10 mr/xr man 0,3 u 7 8 Mr/Kr neHb 14
H4H1657N2 10 mr/xr oau 0,3 u7 8 Mr/Kr ncHb 14
Konrpos 4 10 mr/xr mau 0,3 u 7 8 Mr/Kr neHb 14
H4H10429P+H4H1657N2 10 mr/xr+10 mMr/kr oan 0,3 u 7 8 Mr/kr+8 Mr/kr ncHb 14
H4H10436P2+H4H1657N2 10 mr/xr+10 mMr/kr oan 0,3 u 7 8 Mr/kr+8 Mr/kr ncHb 14
H4H10440P2+H4H1657N2 10 Mr/xr+10 mr/xr oaa 0,3 u7 8 Mr/Kr+8 MI/KT neHs 14
M30TUnuyecKuii KOHTPOIb 10 mr/xr mau 0, 3, 7u 14

H4H1657N2 10 Mr/xr aau 0,3, 7 u 14

KoHTpos 4 10 Mr/kr oun 0,3, 7 u 14 N/A
H4H10446P2+H4H1657N2 10 mr/xr+10 mMr/xr muu 0, 3, 7u 14

H4H10430P+H4H1657N2 10 mr/xr+10 mr/xr aan 0,3, 71 14

M3oTHnuyeckuii KOHTPOJIb 25 Mr/kr man 0, 3, 7u 14

H4H1657N2 10 mr/xr mau 0, 3, 7u 14

H4H10430P 10 mr/xr mau 0, 3, 7u 14 N/A
H4H10430P+H4H1657N2 2 mr/kr+10 mMr/xr e 0,3, 7u 14

H4H10430P+H4H1657N2 10 mr/xr+10 mr/xr g 0,3, 71 14

H4H10430P+H4H1657N2 25 mr/kr+10 mr/xr aan 0,3, 7u 14

M3oTunuueckuii KOHTPOJIb 25 Mr/kr mau 0, 3, 7w 14

H4H1657N2 10 Mr/xr mau 0, 3, 7w 14

H4H10446P2 10 Mr/xr mau 0, 3, 7w 14 N/A
H4H10446P2+H4H1657N2 2 mr/kr+10 Mr/kr mau 0,3, 7u 14

H4H10446P2+H4H1657N2 10 Mr/xr+10 Mr/kr man 0,3, 7u 14

H4H10446P2+H4H1657N2 25 mr/kr+10 Mr/kr man 0,3, 7u 14

W3oTunuyeckuii KOHTPOIb 10 Mr/xr mm0,3,7, 14 w21

H4H1657N2 10 wr/xr A 0,3, 7, 14 w21

KoHTpous 4 10 Mr/kr a0, 3,7, 14 m 21 N/A
Kosnrpons 1 10 mr/xr man 0, 3,7, 14 w21

Kourpons 1+tH4H1657N2 10 mr/xr+10 mr/xr man 0, 3,7, 14 w21

M30Tunuyeckuii KOHTPOJIb 10 mr/xr man 0, 3, 7w 14

Konrpos 4 10 mr/xr mau 0,3, 7w 14

Konrpos 2 25 Mr/kr mau 0,3, 7w 14 N/A
H4H10430P+H4H1657N2 10 Mr/xr+10 MI/kT aamn 0,3, 7u 14

H4H10446P2+H4H1657N2 10 mr/xr+10 Mr/kr gamn 0,3, 7u 14

M3oTunuyeckuii KOHTPOJIb 25 Mr/kr man 0, 3, 7 u 14

H4H1657N2 10 Mr/xr mau 0,3, 7w 14

Kosnrpons 4 25 Mr/kr man 0, 3, 7w 14 N/A
Konrpos 2 25 Mr/kr mau 0,3, 7w 14

H4H10423P+H4H1657N2 25 mr/xr+10 Mr/kr mgamn 0,3, 7u 14

H4H10430P+H4H1657N2 25 mr/xr+10 Mr/kr aamn 0,3, 7u 14
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Jns uccnenosanuii 1-5, 7 u 8, anTuTeNna U KOHTPOJIb 4 BBOAUIM MNOAKOXKHO B 103€ 10
MI/KI KaXoro Oejka ABaKAbl B TEUEHUE TIEPBON Henenu skcrepuMenTa (neHb O u 3) u onuH
pa3 B no3e 10 mr/kr kaxxgoro Oenka B TeueHHe BTOpOi Hexmenu (neHb 7). OKOHYATETBHYIO
703y aHTUTEJA WIN KOHTpOJIA 4 B TeUeHHE TPeThel Henenu (IeHb 14) BBOAUIIHM MOJKOXKHO B
no3e 8 mr B/KT [uist uccyenoBanuii #1 u #2 win 10 Mr/kr ais uccinenoBanus #3 - #8 (Tabmuna
13). Ha 21 neHp Mblei yMepIIBISIA U U3MEPSIIN OOIIYIO MacCy Teja KakKaod Mbimu. Jlis
uccleAoBaHKsA O aHTUTENa BBOJAWUIM B TE€YEHHE TOTO K€ BPEMEHH, YTO U B MPEAbIAYLINX
UCCJIeNOBaHUAX 1-5, HO BO3AENUCTBHE MPOAIWINA A0 28 CYTOK C JONOIHUTENIbHOU UHBEKLIUEH
B neHb 21. Ilepennroro GonpiedeprioByro (TA) u ukpoHokHYI0 (GA) MBIIIEI OT KaKAOH
MBIIIN MCCEKAIM U B3BEIIMBAIU. Macchl TKaHell HOPMHMpOBAJIU K HUCXOJHOW Macce Tena U
pacCUMThIBAIM NPOLEHTHOE H3MEHEHHE CPEAHEM MacChl IO CpPeAHEerd Macce B IPYIIe
00pabOTKM W30THUINYECKUM KOHTPOJBHBIM aHTHTENIOM. Pe3ynbraThl, 00OOIIEHHBIE B
tabauuax 14-21, BeIpa’keHbl B BUJIE CPEAHErO MPOLEHTHOTO YBEJIHYEHHUs, O CPABHEHHUIO C

U30TUIMTHYECKUM KOHTPOJIEM + CTaHJAPTHAsS OLIMOKA CPEIHErO.

Tadauna 14: IlpoueHTHOe M3MeHeHHE MACC TeJa M MBI [0 CPABHEHHIO C

BO3/1eHCTBHEM H30THNHYECKHM KOHTPOJIeM, HcciaeaoBanue 1

W3otunu- H4H10423P | H4H10432P2 H4H10442P2
YyeCKui H4H1657N2 | Konrpoms 4 + + +
KOHTPOJIb H4H1657N2 H4H1657N2 H4H1657N2
10 mr/xr + 10 mr/xr + 10 mr/kr +
Joza 10 Mr/kr 10 mr/kr 10 mr/kr 10 Mr/xr 10 Mr/kr 10 Mr/kr
Maccatema | 0,00 +0,91 10,99+ 0,48 | 18,45+0,89 13,36 + 1,10 12,84 + 0,98 12,09 + 0,78
TA mpmmma | 0,00 + 1,15 19,54 +2.67 | 4580+147 | 32,03+2.12 24,83 +2.95 40,76 + 2,59
GA mprmma | 0,00 +0.89 | 26,46 +3,63 | 31,91+1,40 | 27,58+ 1,61 26,39 + 1,87 30,62 +2.32

Kak mokazano B Tabnuie 14 B mepBOM HUCCIIENOBAaHUH, KOHTPOJIb 4 HHIYIHPOBAI
3HAYUTEIIBHYIO THIEPTPO(HIO BO BCEX MCCIEAOBAHHBIX MBILIIAX C YBEJINYCHUEM MBIIIEUHON
maccel TA nHa 45,80 £ 1,47% u GA Ha 31,91 = 1,4%, o cpaBHeHHIO C 0OpaOOTaHHBIMU
W30TUMUYECKUM  KOHTpoJieM Mbimamu. Bosneiicteue Tonbko HA4HI657N2  Takoke
uHayuuposaio runeprpopuro TA wbrmier (yBenuuenue 19,54 + 2,67%) u GA MbIimsl
(yBenmnuenne 26,46 + 3,63%), HO oHO ObUlO MeHee 3(QeKTHBHBIM, 4YeM BO3ZeiiCTBHE
koHTpoiem 4. Coueranme H4AHI1657N2 + H4H10442P2 wuHayuupoBaio momoOHbIe
yBeJM4eHUs1 cpenHeil mMaccel Mbimi TA (40,76 £ 2,59%) u GA (30,62 + 2,32%) mo
CPaBHEHHMIO C MbImamu, obpaboTaHHBIMH KOHTpojeM 4. KoMOMHMpOBaHHBIE BO3NEHCTBUS

H4H1657N2/H4H10423P u H4H1657N2/H4H10432P2 He BbI3bIBAIN YBEIUYCHUH CpeqHEn
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OTJIMYHUEC

oT

WHIYLMPOBAHHOIO

H4H16757N2/H4H10442P unu KOHTpoOsieM 4 yBETHUSHHUS.

obpaboTkoii

Tabauua 15: IlpoueHTHOe HM3MeHeHHe MAaCChl TeJla M MBI N0 CPABHEHHUIO €

BOSHeﬁCTBHeM H30THIMHIECKUM KOHTPOJIEM, HCCJICA0BAHUEC 2

H3otHmnu- H4H10423P H4H10432P2 | H4H10442P2
YCCKHUH H4H1657N2 Kourpons 4 + + +

KOHTPOJIb H4H1657N2 H4H1657N2 H4H1657N2

10 mr/kr + 10 10 Mmr/kr + 10 mr/kr +

Ho3za 10 Mr/kr 10 Mr/kr 10 Mr/kr /KT 10 Mr/kr 10 Mr/kr

MaccaTeda | 0,00 +2.53 4,12 +2,19 11,22 + 1,71 7,17 +1,57 7.89 +0,37 1,89 + 1,39
TA mpmmma | 0,00 +3,59 | 16,70 + 2,73 43,47 +2,37 34,14 + 2,55 29,31+ 1,59 14,55 +2.22
GA mprmma | 0,00+ 3,54 | 18,54 +3,48 29,24 +2.22 26,24 + 3,11 26,55 +2.41 15,65+ 2,66

Kax mokazano B Tabnuie 15, BO BTOPOM HCCIEIOBAHMM KOHTPOJb 4 MHAYLHPOBAJ
runepTpoUI0 BO BCEX MCCICIOBAHHBIX MBIIILAX C yBeanueHueM Ha 43,47 + 2,37% cpenneit
MmbledHoi maccel TA u Ha 29,24 + 2,22% cpenneii MplmedHol Maccel GA, 1O CpaBHEHHUIO C
00paboTaHHBIMH M30THITUYECKUM KOHTPOJIEM MbILIaAMU. B 3TOM HccienoBaHuu BO3IeiCTBHE
tonbko H4H1657N2 Taxke HHAYLMPOBAJIO yBeNn4YeHue cpenneii maccol Mbim TA u GA (Ha
16,7 + 2,73% u 18,54 + 3,48%, COOTBETCTBEHHO) IO CPaBHEHHIO C OOpPabOTAHHBIMH
U30TUIMYECKUM KOHTPOJIEM MBIIIAMU, HO 3TH CPEJHHE YBEJUYEeHHs ObUIM MEHbBIIE, YeM
TaKOBble, HaOmomaeMble 1jisi oOpaboTaHHON KOHTpoyeM 4 rpynmnbl. KoMOWHMpPOBaHHBIE
Bo3aeiicteust H4HI1657N2/H4H10429P u  HA4H1657N2/H4H10436P2  unayuupoBajiu
yBennueHue cpenneir Maccel TA (34,14 £ 2,55% wu 29,31 £ 1,59%, COOTBETCTBEHHO) U
cpenneii maccei GA (26,24 + 3,11% wu 26,55 + 2,41%, COOTBETCTBEHHO), KOTOpbIE
HAXOJIMJIUCh MEKY YBEIHUEHHIMH, HaOmronaeMbiMu Jutst ogHoro H4AH1657N2 unu KOHTposist
4. Coueranne H4H1657N2/H4H10440P2 He mHAyUMpOBAJO yBEJIUYEHUE cpenHux macc TA

wm GA Ttak CUJIbHO, KaK MHAYKIUA ABYMS OPYTUMH KOM6I/IHaLII/I$IMI/I B 3TOM HCCJI€O0BAHHUU

i 00paboTKa KOHTpOJIeM 4.

Tadanua 16: IIpoueHTHOe M3MeHeHHe MAacChl Tejla M MBI N0 CPABHEHHUIO €

BOSHeﬁCTBHeM H30THIMHIECKUM KOHTPOJIEM, HCCJICA0BAHUE 3

Hszotunu- H4H10446P2 H4H10430P
YECKH H4H1657N2 Kourpoms 4 + +
KOHTPOJb H4H1657N2 H4H1657N2
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Ho3za 10 mr/kT 10 mr/kT 10 mr/kT 10 wr/xr + 10 10 wr/xr + 10
MT/KT MT/KT
Macca Tena 0,00 +2,00 143 +1,14 18,92 + 3,53 10,90 + 2,51 8,88 +1,58
TA mpmma 0,00 +2,13 14,19+ 3,19 39,90 + 3,58 40,01 + 3,67 28,30 +3,27
GA mpmma 0,00 + 1,62 15,73 + 0,58 34,01 +2.87 31,29 +2,60 21,55+2,30

Kak moxkazano B tabnume 16, B TpeTbeM HCCIIENOBAHHH, KOHTPOIb 4 HHIYIHPOBAI
runepTpouro BO BCEX MCCIENOBAHHBIX MBIIIIAX ¢ yBenudeHueM Ha 39,90 + 3,58% cpenneit
MbIeyHo Macchl TA u Ha 34,01 £+ 2,87% cpenneit mbiedHOM Macchl GA, 1O CpaBHEHUIO C
00paboTaHHBIMM M30THIUYECKUM KOHTpoJieM Mblmamu. BospelictBue tonpko H4H1657N2
TaKXKe MHIYLHUPOBAJIO yBenuueHue cpeanel Mpimednoit maccel TA (14,19 + 3,19%) u GA
(15,73 £ 0,58%) no cpaBHEHUIO ¢ 0OpaOOTAHHBIMU H30TUITUYECKUM KOHTPOJIEM MBIIIAMH, HO
5TH CpPeJHHE YBEeJNYeHHsI ObUTH MEHbIIe, YeM TaKOBble, HaOoaaemMble i 00paboTaHHOM
koHTpojem 4 rpynnbl.  KomOunupoBannoe Bosaeiicteue H4H1657N2/H4H10446P2
MHIYLHPOBAJIO aHAJIOTUYHOE yBeJIMUeHne cpenHeil MpimeyHol maccel TA (40,01 + 3,67%) u
GA (31,29 + 2,60%), kak W 1y MbIeH, moiaydaBmux KOHTposb 4. KomOuHMpoBaHHOE
Bozneiicteue H4H1657N2/H4H10430P wHAyLIMpOBAJIO YBENUYEHHE CpPEeIHEHl MBIIIEeYHOM
maccel TA (28,30 £ 3,27%) u GA (21,55 £ 2,30%), KOTOpOe HaXOAMJIOCH MEXKAY
onHoro H4HI657N2 wu

YBCIIUYUCHUAMU, Ha6.HIOL[aeMbIMI/I JJIA

Bo3nericreust H4H1657N2/H4H10446P2.

KOMOWHHPOBAHHOTO

Tabauua 17: IIpoueHTHOE M3MeHeHHEe MACChl TeJla M MBI [0 CPABHEHHUIO €

BOSHeﬁCTBHeM H30TUHIMHIECKHUM KOHTPOJIEM, HCCJICA0BAHUE 4

H3oTunu- H4H10430P H4H10430P H4H10430P
YECKHUIH H4H1657N2 | H4H10430P + + +
KOHTPOJIb H4H1657N2 | H4H1657N2 | H4H1657N2
Ho3za 25 Mr/KT 10 mr/kT 10 mr/kT 2 wr/ir + 10 wr/kr +10 | 23mr/r + 10
10Mr/kr MI/KT MI/KT

Maccatera | 0,00+0,57 9,89+ 0,98 4,20 £ 1,00 14,53 + 0,80 12,61+ 1,81 13,78 £ 1,58
TA mpmma | 0,00£3,04 | 21,05+2.64 7,83 +£2.74 39,02+ 3,55 40,20 +£ 2,48 44,92 +£ 570
GA mpmma | 0,00+£2.71 | 22.85+2.28 8.86+ 1,24 27,57+ 1,26 22,46 + 5,03 30,22 +£2.97

Kaxk nokazano B Tabnuue 17, B yeTBepToM uccienosanuu HAH1657N2 urnynuposat

rUnepTpo U0 BO BCEX MCCIENOBAHHBIX MBIIIIAX ¢ yBenudeHueM Ha 21,05 + 2,64% cpenneit
MbImeyHoi Maccel TA u Ha 22,85 + 2,28% cpenneil MbimedHOM Maccel GA, 1O CpaBHEHUIO C
00paboTaHHBIMH W30THITMYECKUM KOHTPOJIEM MbIIaMU. B 3TOM mccnenoBannu Bo3neiicTBre

oxHoro H4H10430P HeMHOro yBeITMYMBaIO MacCy MBIIIL], TI0 CPABHEHUIO ¢ 00pabOoTaHHBIMU
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U30TUITMYECKUM KOHTPOJIEM MBIIIAMH, HO 3HAY€HHsI HE ObUIM CTATUCTUYECKH 3HAYUMBIMH.
KombOunuposannoe Bosnpeticteue H4H1657N2 u H4H10430P B xomuvectBe 10 mr/kr u 2
MI/KT, COOTBETCTBEHHO, HHAYIIMPOBAJIO YBEJINYEHUE CpefHel MbitedHoi Macchl TA (39,02 +
3.55%) n GA (27,57 £ 1,26%), xotropoe Obuto Oonbire B TA wmblmnax, 4emM HaOmomaemMoe
npu Bo3xeicTun Toapko H4AH1657N2 wnn H4H10430P. KomOuHMpOBaHHOE BO3AEHCTBHE
H4H1657N2 u H4H10430P B kommuectBe 10 mr/kr m 10 MI/KI, COOTBETCTBEHHO,
MHIYLUPOBAJIO yBEeNUYeHHe cpenHell mpimedHoi Macesl TA (40,20 + 2,48%) u GA (22,46 +
5,03%), xotropoe Ob110 Oonbiie B TA Mblmie, yeM HaOM01aeMoe pU BO3AEHCTBHH TOJIBKO
H4H1657N2 nnu H4H10430P. KomOuauposannoe Bo3neiicreue H4H1657N2 u H4H10430P
B kosnmdectBe 10 MI/kr u 25 MI/Kr, COOTBETCTBEHHO, MHIYLHPOBAJIO YBEJIUYECHUE CPETHEH
mbiedHoi Macesl TA (44,92 £ 5,70%) u GA (30,22 + 2,97%), xoropoe Obu10 Oonbie B TA

MBILIIE, YeM HaOmoaaemoe npu BosaeicTsun Toiabko H4H1657N2 nnn H4H10430P.

Tadoauna 18: IlpoueHTHOe HM3MEHEHHEe MACCHI TeJIa H MBI MO CPABHEHHIO €

BO3A€HCTBHEM H30THITHYECKHM KOHTPOJIEM, HCCJIEA0OBAHHUE 5

H3otunu- H4H10446P2 | H4H10446P2 | H4H10446P2
YECKHUH H4H1657N2 | H4H10446P2 + + +
KOHTPOJIb H4H1657N2 H4H1657N2 H4H1657N2
Tlosa 25 MI/KE 10 Mr/xr 10 Mr/kr 2 Mr/kr + 10 mr/kr + 10 25Mmr/kr + 10
10Mr/kr MI/KT MI/KT

0,00 +

Macca tena 123 10,94 + 1,03 0,29+1.33 14,26 + 1,45 12,61 + 1,26 16,31 + 2,04
0,00 +

TA mpmma 220 25,40 + 1,35 3,70 + 1,67 51,29 +4,20 49.64 +4.08 49.79 + 5. 46
0,00 +

GA mprmna 207 22,82 +1,97 2,70 + 1,06 39,24 + 3,08 35,56 + 3,39 35,14 + 3,49

Kak mokazano B Tabmuue 18, B mstom uccnenoBanun H4H1657N2 uHgyumposa

TUnepTpou0 B HMCCIETOBAHHBIX MbIIILAX ¢ yBennmdeHneM Ha 254 + 1,35% cpenneit
MbImeyHoi Macchl TA u Ha 22,82 + 1,97% cpenneit mbimedHoM Maccel GA, 1O CpaBHEHUIO C
00paboTaHHBIMH W30THITMYECKUM KOHTPOJIEM MbIIaMu. B 3TOM mccinenoBannu Bo3neicTBre
omanM H4H10446P2 wuHAayuupoBaJio HHU3KWH YpPOBEHb MBIIIEYHOH rumeprpopuu ¢
yBenuueHueM Ha 3,70 £ 1,67% cpenneii mpieuHoit maccol TA u Ha 2,70 £ 1,06% cpenueit
MbIedHOH Maccel GA, 1Mo cpaBHEHHIO € OOpaOOTaHHBIMHM H3OTUITUYECKUM KOHTPOJIEM
mbimamMu. KomObunnposanHoe BosneiictBue H4H1657N2 u H4H10446P2 B kommuectse 10

MI/KT U 2 MI/KT, COOTBETCTBEHHO, MHIYLIMPOBAJIO YBEJIWYCHUE CPEOHEH MBIIIEYHONH MacChl

TA (51,29 £+ 4,20%) u GA (39.24 + 3.08%), xotopoe ObutO OOJBIIE, UeM HabIOgaeMOe TIPU
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Bo3aeiicteun Tonbko HAH1657N2 wiu H4H10446P2. KoMmOuHMpOBaHHOE BO3ICHCTBHE
H4H1657N2 u H4H10446P2, xaxnoe B go3e 10 MI/Kr, HHIyLIUPOBAJIO yYBEIUMYEHUE CpeIHeH
mbiedHol Maccel TA (49,64 + 4,08%) u GA (35,56 £ 3,39%), koTopoe ObUIO OoJbIIe, YeM
HaOmonaemoe nipu Bosaeiicreun Tonbko HAH1657N2 nnn H4H10446P2. KomOuHupoBaHHOE
Bo3netictBue HAH1657N2 u H4H10446P2 B no3e 10 mMr/kr u 25 MI/KI, COOTBETCTBEHHO,
MHIYLHUPOBAJIO yYBEIMUYEeHUE cpenHel mbimedHoi Maccehl TA (49,79 + 5,46%) u GA (35,14 +
3,49%), koropoe ObLIO Oosblie, yem HaOrOmaemMoe mpu BosneicTBuU Toibko HAH1657N2

i H4H10446P2.

Tabauua 19: IIpouenTHOe M3MEHeHHE MACChl Tesla M MBI N0 CPABHEHHUIO €

BO3}16ﬁCTBHeM H30THIMHYIE€CKUM KOHTPOJIEM, HCCJICA0BAHUE 6

W3otumnu- Korrrpors 1 +
YCCKUH Konrpoms 4 H4H1657N2 Konrpoms 1 HAH1657N2
KOHTPOJIb
Hoza 10 Mr/kr 10 mr/xr 10 mr/xr 10 mr/xr 10 mr/kr + 10 mr/kr
Maccatena | 0,00+0,51 | 17,04 +290 8,92+ 1,26 3,52 +0.,86 15,84 +0,75
TA mpmma | 0,00 +2,15 | 4734 +2,63 17,21+2.97 4,54 +2.25 30,06 +5,51
GA mpmmma | 0,00 £1,71 | 32,17 +£3,81 21,57 +1,90 2,72 +1,30 30,72 + 3,64

Kak mokazaHo B Tabmuie 19, B 1IECTOM MCCIENOBAHHUU KOHTPOJb 4 HHIYLHPOBAI
TUNepTPOHUI0 BO BCEX MCCIESTOBAHHBIX MBIIIIAX C yBeNIUYeHueM Ha 47,34 + 2,63% cpenneit
MbImeyHoi Macchl TA u Ha 32,17 £+ 3,81% cpenneit mbimedHoM Macchl GA, 1O CpaBHEHUIO C
00paboTaHHBIMH W30THITMYECKUM KOHTPOJIEM MbIIIaMU. B 3TOM mccienoBanuu Bo3aeicTBre
tonbko H4H1657N2 Taxke MHAyLHUPOBAJIO yBelIMYEHUE CpefHel MblmedHol macchl TA u
GA Ha 17,21 £2,97% u 21,57 = 1,90%, cCOOTBETCTBEHHO, TIO CPABHEHUIO C 00paOOTAHHBIMHU
U30TUITMYECKUM KOHTPOJIEM MBIIIAMH, HO 3TH CPEIHHUE YBEIUYEHHUs ObUIM MEHBIIE, YeM
HabJro raemble Uit 00paboTaHHOM KOHTpOJIeM 4 Tpymbl. B 3ToM uccienoBaHuy BO3IEHCTBIE
TOJBKO KOHTPOJEeM | MHAYUUPOBAJIO HHU3KHH YPOBEHb MBILIEYHOW runeprpodpuu ¢
yBenuueHueM Ha 4,54 + 2,25% cpenneii mpieyHoit maccel TA u Ha 2,72 + 1,30% cpenneit
MbleyHOH Maccel GA, 1Mo cpaBHEHHIO € OOpaOOTaHHBIMH H3OTHUITUYECKUM KOHTPOJIEM
mbimamMu. KomObuanposanHoe Bosneiicteue H4H1657N2 u konTponem 1 B konmuectse 10
Mr/kr 1 10 MI/KT, COOTBETCTBEHHO, WHAYLMPOBAJIO YBEJIUUYEHUE CPEIHEH MBIIIEUHOH MacChl
TA (30,06 £+ 5,51%) u GA (30,72 + 3,64%), kotopoe ObUI0 OOJIbIIe, YeM HAOII0AaeMOe TPH

Bo3aencTBUM TOIbKO H4H1657N2 nnu koHTpoas 1.
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Tadauua 20: IIpoueHTHOe M3MeHeHHe MACChl Tejla M MBI N0 CPABHEHHUIO €

BOSHeﬁCTBHeM H30THIMHIECCKUM KOHTPOJIEM, HCCJICA0BAHUE 7

I/E:JKT;‘ Kommooms 4 | Korrooms 2 H4H10430P + H4H10446P2 +
pox pox H4H1657N2 H4H1657N2
KOHTPOJTb
Hoza 10 Mr/xr 10 Mr/xr 25 Mr/kr 10 wir/xr + 10 10 mr/kr + 10 mMr/kr
MI/KT
Maccatema | 0.00+0,90 | 817+330 | 1918+ 1.75 10.55 + 1.48 11,67 +0.98
TAwemma | 000+230 | 3443+592| 36,75 +3.88 33,13 +2.02 4128 +2.76
GAmbmma | 0,00+2.01 | 1486+3.65| 26.41+3.16 22.82 + 1,34 2921 +2.62

Kaxk mnokazano B TaOmuie 20, B ceIpbMOM HCCIENOBAHUU KOHTPOJIb 4 HMHIYLHPOBAI
rUnepTpouIo BO BCEX MCCIENOBAHHBIX MBIIIIAX C yBeNudeHueM Ha 34,43 + 5,92% cpenneit
mbledHoi macchl TA u Ha 14,86 £ 3,65% cpenHeit mbledHoit Macchl GA, 1O CpaBHEHUIO €
00paboTaHHBIMU M30THIIMYECKUM KOHTPOJIEM MBIIIAMHU. B 3TOM mccienoBaHuu BO3neiCTBUE
TOJBKO KOHTPOJEM 2 HWHAYLUUPOBAJIO THUINEPTPOPHI0O B HCCIENOBAHHBIX MBIIIAX C
yBennueHueM Ha 36,75 + 3,88% cpenneit mpieunoit maccol TA u Ha 26,41 + 3,16% cpenneit
MblledHoH Macchl GA, Mo CpaBHEHHIO ¢ OOpaOOTaHHBIMU H3OTHUIINYECKUM KOHTPOJIEM
mbiamu. KomOunuposannoe Bo3aeiicteue H4AH1657N2 u H4H10430P B no3e 10 mr/kr u 10
MI/KT, COOTBETCTBEHHO, MHAYIIMPOBAJIO YBEJIMYEHUE CpeHel MbiedHoH Macehl TA (33,13 +
2,02%) u GA (22,82 £ 1,34%), xoTopoe OBLIO MEXKAY yBETUUYEHUEM, HAOIIOAaeMbIM s
onHoro ActRIIB-Fc u onnoro xontposs 2. KomOunuposanuoe Bosaeiicreue H4H1657N2 u
H4H10446P2 B nmo3e 10 mr/kr u 10 MI/KT, COOTBETCTBEHHO, MHIYLIMPOBAJIO yBEIHMUEHUE

cpenneii MpiedHoi Maccel TA (41,28 £2,76%) u GA (29,21 £ 2,62%).

Tadauua 21: IIpoueHTHOe M3MeHeHHe MAaCChl TeJla M MBI [0 CPABHEHHUIO €

BOSHeﬁCTBHeM H30TUHIMHIECKUM KOHTPOJIEM, HCCJICA0BAHUE 8

W3oTumu- H4H10423P | H4H10430P
YeCKUi Kontpoms 4 H4H1657N2 KonTtpoms 2 + +
KOHTPOJTb H4H1657N2 | H4H1657N2
Hoza 25 Mr/KT 25 mr/kT 10 mr/kT 25 mr/xr 25 wr/kr +10- | 25 wr/kr + 10
MI/KT MT/KT

MaccaTtena | 0,00 +0,64 | 19,81 +0,90 8,64 + 1,30 21,56 + 1,29 1045+1,40 | 1545+1,18
TA mpmma | 0,00 £2,72 | 53,74 +5.31 18,44 +2.30 39,90 + 1,69 36,33 £3,67 | 43.83+1,56
GA mpmmia | 0,00 +£0,76 | 39,39 +4.56 21,17+ 1,72 2587+272 28,18 +3,11 | 31,24 +1,90




82

Kak noxkazano B Ttabnuie 21, B BOCBMOM HCCIEIOBAHHH KOHTPOJb 4 WHIYLIHPOBAI
TUnepTpo U0 BO BCEX MCCIENOBAHHBIX MBIIIIAX C YBeNIWYeHUEeM Ha 53,74 + 5,31% cpenneit
MbIeyHoi Macchl TA u Ha 39,39 + 4,56% cpenneit mbiedHOM Macchl GA, 1O CPaBHEHUIO C
00paboTaHHBIMH W30THITMYECKUM KOHTPOJIEM MbIIIaMU. B 3TOM mccnenoBannu Bo3aeiicTBre
tonbko H4H1657N2 Takke MHIYLMPOBAJIO yBeIUUEHHE CpeAHUX MbleuHbplx Macc TA u GA
18,44 + 230% wu 21,17 + 1,72%, COOTBETCTBEHHO, MO CPAaBHEHHIO C OOpPaOOTAHHBIMHU
U30TUIHMYECKUM KOHTPOJIEM MBIIIAMH, HO 3TH CPEIHHE yBEIUYEHUs ObUIM MEHBIIE, YeM
HaOroaemble 1711 00paboTaHHOI KOHTposeM 4 rpynnbsl. B 3ToM nccnenoBanum Bo3aeicTare
OHUM KOHTPOJIEM 2 WHAYLUPOBAJIO TUNEPTPOPHIO B HCCIENOBAHHBIX MBIILAX C
yBenuuenueM Ha 39,90 + 1,69% cpenneit mpieunoit maccol TA u Ha 25,87 + 2,72% cpenneit
MbledHol Maccel GA, 1Mo cpaBHEHHIO € OOpaOOTaHHBIMH H3OTUIIHYECKUM KOHTPOJIEM
mbimamMu. KomOunnposannoe Bosnericteue H4H1657N2 u H4H10423P B noze 10 mr/kr u 25
MI/KT, COOTBETCTBEHHO, MHAYLIMPOBAJIO YBEIUYEHUE CPeNHUX MblmedHbx Macc TA (36,33 +
3,67%) u GA (28,18 + 3,11%), no cpaBHeHHIO C OOpaOOTaHHBIMH H3OTUIINYECKUM
KoHTposeM Mbnuamu. KomObuanposannoe Bo3aeiictsne H4H1657N2 u H4H10430P B nose 10
MI/KT ¥ 25 MI/KT, COOTBETCTBEHHO, MHAYLIUPOBAJIO YBEJIHMYEHUE CPEAHUX MBIIIEYHBIX MAacC
TA (43,83 £ 1,56%) u GA (31,24 + 1,90%), xotopoe OBUIO MEXAY YBEIHYCHHSIMH,
HAOJTF01a€MBIMU TP BO3AEHCTBUU TOJBKO KOHTPOJIEM 4 U TOJIBKO KOHTPOJIEM 2.

OTU UCCNENOBaHMs I[IOKA3bIBAIOT, YTO BBEJEHHWE AaHTUTEN K aKTHBHHY A ¢
UHTHOMTOPOM MHOCTATHHA MOXKET IOTOJIHUTENIbHO YCHIIUBATh TUMEPTPOPHUIO CKEJETHBIX
MBI B 3HAYUTENbHO OONbIIEH CTEMEHH, YeM BO3ACHCTBHE TOJBKO HHTHOUTOPOM
MHOCTaTHHA B UCCIIEAYEMBbIX 103aX U C UCCIIeyeMON 4YacTOTON BBEJIEHUS.

IIpumep 8. BbaokupoBaHme CBA3BIBAHUSI AKTHBHHA A ¢ HCHOJb30BAHHEM
AHTHUTE] K AKTHBHHY A

CriocoOHOCTh OTOOpaHHBIX AHTUTEN K AKTUBHHY A OJIOKHMpPOBAaTh B3aUMOIEICTBHE
aktuBuHa A ¢ ero penentopamu, ActRIIB u ActRIIA, a Ttakxke ero >SHIOreHHBIM
AHTAroHUCTOM, (POJUTHMCTATUHOM, OIpPENeNsIn C HCIOoNb3oBaHHeM mpubdopa Biacore 3000.
Jnst sToro skcnepumenta KOHTpoib 4 (denoBedeckmii ActRIIB, skcmpeccupoBanHbiii ¢ C-
koHIEeBbIM TeroM Fc yenoseka (SEQ ID: 227)), uenoseuecknii ActRIIA, skcnipeccupOBaHHBIN
¢ C-xonnebiM Terom Fc uenoeka (hActRIIA-Fc, R&D Systems, # 340-R2-100) wmu
¢domnmucrarun-288 (R&D Systems, # 5836-FS-025) moxnsepranu aMMHHOMY COETUHEHHIO C
ceHcopHol moBepxHOcThi0 CMS Biacore. AxtuBuH A (R&D Systems, # 338-AC) B
(uKkcUpoBaHHON KOHLEHTpauud 5 HM jubo oTAenbHO, MO0 B CMECH C aHTUTENAMU K

aktuBuHy A, hACtRIIA-Fc, hActRIIB-F¢ win n30TUNHYECKHM KOHTPOJBHBIM aHTUTEJIOM B
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KOHeYHOH KoHueHTpammun 60 HM (12-kpaTHBIi MOJSpPHBIA HM30BITOK aKTUBHUHA A)
MHKYOMpOBAJIM NIPYU KOMHATHOM Temneparype B TedeHue | yaca. CMecH aHTHTEN0-aKTUBHH A
3aTeM HAaHOCWJIM Ha MOBEPXHOCTU CO CBS3aHHBIM ¢ aMUHOM KOHTposeM 4, hActRIIA-Fc nnmn
¢dommmcraruHoM-288 mpu ckopoctu moroka 20 wxi/muH. Curnan cesseiBaHus (RU)
n3mepsnu yepe3 150 cexyHa mocie Havana BBEAEHUS U 3TOT CUTHAJ BBIYUTAIN C MOMOLIBIO
m3MepeHHoro 3HadeHuss RU nns oTpuLaTenbHONM KOHTPOJIBHOW 3TAJOHHOM MOBEPXHOCTH,
9YTOOBI ONPEAETUTh CIeLU(pUIECKUN CUTHAT CBsA3bIBAHUA. [IpOLIEHT CBA3BIBAHMS CBOOOJHOTO
aKTUBUHA A C TMOBEPXHOCTSMH PELENTOPOB MM AHTArOHUCTOB B MNPUCYTCTBUM Ka)KIOTO
aHTUTENAa K aKTUBUHY A pacCUMTHIBAIM Kak OTHOIIEHHE Ha0II0JaeMOro CHurHana
crneunpuIecKoro CBA3bIBAHNSA, IEJIEHHOTO Ha CUTHAJ CHelU(UIecKoro CBA3bIBaHus OT 5 HM

aKTUBHUHA A B OTCYTCTBHUE AHTUTENA.

Tabnuna 22: biaokupoBaHue CBSI3BIBAHHS AKTHBHHA A ¢ (OJUIMCTATHHOM €

NOMOIIBLI0 AHTHTE/I K AKTUBUHY A

IMosepxHocTs ¢ pommucraruaom-288 (3axsau. 3000RU), HopmuposanHas k aktusuny A (%

cesa3. RU ¢/6e3 uaruduropa)
=
o o~ w
= o o s s 2 2 3
il E |2 |E|E|E|E|E|Z |Z | & |27 |5¢
r2E2| 2 |2 |2 |2 |2 |E |2 |5 |5 |2 |=5 |88
ESSE 2 23 |E |2 |2 |2 |8 |2 |2 |E |E2 |8z
B2 g JE = = g = X = = o Qo > o Qo 3 2
g E| & = & = S} w 8] = = i = B =
OE S| R 2 S = © S w v v = =
= () N o N o 3 ] — w s o =
o ~— -~
0 100 | 100 100 100 | 100 100 100 100 | 100 100 100 100
0,94 73 77 79 76 97 78 120 83 172 156 | 169 100
1,88 46 54 59 57 80 61 122 68 170 148 163 102
3,75 6 7 15 17 20 16 103 27 145 138 151 97
7.5 3 3 1 4 1 1 97 0 33 116 | 120 102
15 3 3 1 2 1 1 96 1 60 43 102
30 3 3 1 1 2 2 94 1 11 1 104
60 3 3 1 0 3 2 93 2 13 1 103

Kaxk mokasano B Tabnute 22, 6 u3 7 UCCIeOBAaHHBIX AaHTUTEJ K aKTUBUHY A COTJIACHO
HACTOSIIIEMY M300PETEeHHI0, a TakXKe KaK KOHTPOJb 1, Tak W KOHTPOJb 3 OJNOKHUPOBAJH
CBsi3bIBaHHME akTHHA A ¢ ¢oyumcTatuHOM-288. OIHO aHTUTENO COTJIACHO HACTOSIIEMY
u3obperennro, H4H10423P, He Memano CBSI3bIBAHUIO aKTUBHHA A ¢ (QOUTHCTaTUHOM-288.
Kontpons 4 u ActRIIB-Fc GnokupoBanu CBsi3biBaHUE aKTUBUHA A ¢ (oymucratnHoM-288

npu 0oJiee BBICOKUX KOHLCHTpPAaLUAX.
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Tab6auua 23: baoxkupoBanme cBsi3biBaHusi akTuBuHa A ¢ hActRIIA-Fc ¢

MOMOIBI0 AHTHUTE K AKTUBUHY A

INosepxuocts ¢ hActRIIA-hFc (3axBau.8000RU), HopmupoBannas k aktuBuHy A (% CBA3.
RU c¢/6e3 naruduropa)

g2z =
o = = = E i~ E = E z z Z | 2% |z =
| E oy oy T s T an = = Q]1a =
S = = - = - = = & = = | = g | = 5
0N =) =) = =) = = = h=; 8= =8 |4 3
<] = = 2 E E K B ) 3 Slze |88
g S i = = (V%) =] =] =
= o \® >N ® S N2 o N & & ! L |27
S5 N 3 = N o N S — w Sl Es |8
E\ E N [\ o N o o E:
ES -
0,00 100 | 100 100 100 100 100 100 100 100 100 100 100
0,94 114 | 111 81 75 87 75 112 82 207 | 236 | 276 109
1,88 114 | 115 62 52 66 55 114 66 190 | 222 | 266 112
3,75 95 85 19 17 19 16 111 28 139 188 | 231 110
7,50 105 | 94 3 6 1 2 110 1 32 128 160 115
15 113 | 108 2 4 1 2 112 1 1 50 51 116
30 117 | 98 2 3 1 2 114 1 1 5 2 118
60 118 | 118 2 3 1 2 116 2 0 3 1 119

Kak nokasano B Tabnuue 23, 4 u3 7 UCCIEAOBAHHBIX AHTUTEJ K AKTUBUHY A COTJIACHO
HACTOSIIIEMY H300pPETEHUI0, a TaKXKe KaK KOHTPOJb 1, Tak M KOHTPOJIb 3 OJIOKMpOBaIA
cesisbiBaHue hACtRIIA-Fc ¢ aktuBuHoM A. Tpu aHTUTENa COIJIaCHO HACTOSIIEMY
uzobperennro, H4H10442P2, H4H10446P2 u H4H10423P, He Mewanu CBS3bIBAHUIO
aktuBiHa A ¢ hACtRIIA-Fc. Kontpons 4 u hActRIIA-Fc OnokupoBanu CBsi3bIBaHUE

aktuBuHa A ¢ hActRITA-Fc.

Ta6auuna 24: baoxkupoBanue cBsi3biBaHusi akTuBuHa A ¢ hActRIIB-Fe¢ ¢

NMOMOIIBLI0 AHTHUTEJ K AKTUBUHY A

IMosepxuocTs hACtRIIB-hFe (xortpoas 4) (3axsau. 4000RU), HopMupoBaHHAS 10 AKTHBHHY
A (% cBa3. RU ¢/6e3 unruduropa)

g =
sL| | E| E| E|E| E| E| Z| B| &| &% |zt
g E _ _ - —_ - — = =z =z E % 5 I s
N = o = = = = = = = 2 = Eo |23 =
o = e~ e~ ~ [e] © o @
g 0 = = 5 = 5 & & = = > W |2 o
2E| S| 5| 2| Bl B| & B F| F| | EF |2
S| B R S| RIS R 5| 2| o B|lE|TE
EY -
0,00 100 100 100 100 | 100 | 100 100 100 100 100 100 100
0,94 110 107 80 79 87 80 93 85 135 131 149 105
1,88 106 105 62 58 67 60 78 69 133 129 148 105
3,75 88 76 20 19 19 19 47 31 120 127 144 104
7,50 103 95 4 7 2 3 42 2 33 113 130 107




85

15 115 115 3 4 2 2 42 2 2 56 51 110
30 122 89 3 4 2 3 41 2 1 5 3 111
60 124 129 3 4 3 4 41 3 2 5 2 115

Kax nokasano B Tabnuue 24, 4 u3 7 UCCIENOBAHHBIX AHTUTEIN K aKTUBUHY A COTJIACHO
HACTOSIIEMY H300pPETEHHIO, a TaKXKe KaK KOHTPOJb 1, Tak M KOHTPOJb 3 OJIOKHMpOBaIU
cBsisbiBaHMe akTtuBnHa A ¢ hACtRIIB-Fc. JlBa aHTHTEeNna COrJlaCHO HACTOSALIEMY
uzobperennto, H4H10442P2 u H4H10446P2, He Mmemanu CBS3BIBAHUIO AaKTHBHHA A C
hActRIIB-Fc. OpHo aHTHTENnO corjacHo HacrosaumeMmy usoOperenuro, H4H10423P,
JAEMOHCTPHPOBAJIO CIIOCOOHOCTh K YaCTUYHOMY OJIOKMPOBAHUIO CBSA3BIBAHHUS aKTUBHHA A C
hActRIIB-Fc npu Gosnee BbICOKHMX KOHIEHTpauusx uccieayemoro anrtutena. Kak hActRIIB-
Fc, tak u Fc-hActRIIA 6nokupoBanu cBsazbiBanue aktuBuHa A ¢ hActRIIB-Fc.

IIpumep 9. Bamssnune H4H16S7N2 Ha MbllledyHYH0 Maccy H (PHU3HYECKYIO
padoToCcnocoOHOCTh

Bnusinne anturena k. GDF8, H4H1657N2, Ha MbleuHy0 Maccy M (PU3UYECKYIO
paboTOCIOCOOHOCTH OLIEHMBAIM Ha CTapbIx camuax Meieir C57BL/6 (19 mecsues).

Mpiwiei pactpenensii Ha YeTbipe TPpyImbl (n=0-8/rpymiy), MaJONOABKIKHAS TPYIIIa
WK rpynna ¢ GU3NIECKUMH YIPAKHEHUSIMH, TIOJY4aBIINMH NMOAKOKHBIE 10361 H4H1657N2
WIN U30TUITUYECKOTrO KOHTPOJbHOTO antutena (10 mr/kr) nBa pasa B Hememo B TedeHue 21
nHel (6 wHbekuui) Mbplmeidl B rpynme ¢ (QU3NYECKUMH YNPAKHEHUSX IOABEPTau
yIpaXHEHUSIM, TPEAyCMaTPUBAIOIINM OHY TPEHUPOBKY B JI€Hb, COCTOAIIYIO U3 20 MUHYT Ha
Oerosoit mopoxke Exer 6M (Columbus Instruments, Columbus, OH) mpu 10 m/mMuH ¢
YKJOHOM 5°, mATh AHEW B HENEN0 B TeUeHUE TpexX Henenb noapsn. Yepes Tpu Henenu
JIeYeHUs, U3MEPSTIN BBIHOCIMBOCTb BO BCEX YETHIPEX IPYIMIAX, UCIONB3Ysl TECT UCTOLIEHUS
Ha OeroBod nopokke. JlaHHBIE aHANIM3UPOBAIU C HCIOJIB30BAHHUEM IBYX(AKTOPHOTO
TUCTIEPCHOHHOrO aHaiu3a ¢ mnociuenyrommM TectoMm HSD Teroku. Melieddsie Macchbl
NPEICTABISUIA KaK HOPMHUPOBAHHBIE MACCHI (T.€. MBIIIEYHbIE MAacChl HOPMUPOBAJIM HA MaccCy
TeNa, W3MEPEHHYI0 B Hayaje SKCIEpPUMEHTa). Pe3ynbTarThl Ui YeThIPEXTJIABOW MBIIILIBI
npuBeneHbl B Tabmume 25 B BHUAe CpeaHero % W3MEHEHWs Ul KaKOOW rpymmbl (+
CTaHAapTHast OIIMOKAa CPEeNHEro 3HAaueHHs) MO CPAaBHEHHIO C TPYIION H30THIUYECKOTO

KOHTPOJIbHOT'O aHTUTEC]IA.

Tabauua 25: U3MeHeHHe MacChl YeThIPeXIJIABOH MbIIILbI

HN3oTunny. H4H1657N2 H3oTunuy. H4H1657N2 +
KOHTPOJIb (MaJ10MOABHIKH.) KOHTPOJIb YIpasKkHEHHe
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(MAJIOMOABHIKH. ) + ynpaskHeHHe
Macca
YeThIpexriaaBoil 0,00 +2,72 15,77+2,73 9,85+ 3,57 17,66 £3,24
MbIIIbI

% H3MeHeHHe OT U30TUNNYecKoro KoHTposs. [lokazansl cpennue = SEM.

Kax BumHO u3 Tabmuusl 25, Bozaericteue H4H1657N2 npuBoguio kK 3HAYUTEITBHOMY
pPOCTY Macchl UeTBIPEXIJIaBbIX MbIII (mocroBepHOCTh p <0,01 1O OTHOWIEHHIO K
M30TUIHMYECKOMY KOHTpomo s obemx rpynn H4H1657N2). VBenuuenue macc rpymnmn
MbIL 3agHUX KoHeuHocTer (TA, GA) 3aMeTHO y TPy CTapbIX MbIMEH C YIPaKHEHUAMHU
(17,4%, 12,5%, coorBercTBeHHO) U ManonoABmkHbIX (14,1%, 11,6%, COOTBETCTBEHHO), MO
CPaBHEHMIO C OOpabOTKOW M30THUIMYECKHUM KOHTPOJBHBIM aHTuTenoM. HaOmonanoce
HeOOJIbLIOE YBEINYEHHE MBILIIEYHOH MACChl Y 3aHUMAIOLIUXCS (PU3MYECKUMH YIPaKHEHUSIMH
U MAaJONOJABWKHBIMU CTapblMH MBIIIAMH, MOJYYaBUIMMH H3O0TUIIMYECKOE KOHTPOJBHOE
AHTHUTEJIO, HO ATO He OBLJIO CTATUCTUYECKH 3HAYMMBIM (Tabnuua 25).

Bnusinne BosgeidictBuss H4HI657N2  Ha (u3HUECKyr0 BBIHOCIHMBOCTb —TaKKe

uccienoBanu Ha 19-mecsynbIx camiiax mbimeii C57BL/6 (Tabnuna 26).

Tao6auua 26: UccaenoBanue BLIHOCJIUBOCTH

W3oTunuyy. H4H1657N?2 HM3oTunuy. H4H1657N2 +
KOHTPOJIb KOHTPOJIb
(ManonoIBHKH. ) (vanononsitii.) | YHPaXHEHHC yrprree
Bpemst Oera o 27.94 £ 4,12 28,54+ 6,10 50,26 + 8,56 73,23 + 4,68

ucToIeHus (MUH)

Ilpotinennas  no
UCTOILEHUS 42842+ 7191 | 53599+ 155,61 | 930,06+ 179,78 | 1366,65 + 95,91
OUCTaHIHA (M)

B rpymnmne monBeprHyThIX (PU3MYECKHM yIpaKHEeHHsM crapbix Mbimed, HAH1657N2
TaKX€ HHAYLHUPOBAJIO 3HAYUTEIbHOE YBEJIINUEHNE BBIHOCIUBOCTH, YTO U3MEPEHO C MOMOIIBIO
BpemenH (73,2 mun npotus 50,2 mun) u paccrosuus (1,33 kM npotus 0,93 kM) Ha OeroBoi
TOPOXKKE, IO CPABHEHHUIO C TPYIIONH H30TUITHYECKOTo KOHTpouis (Tabnuna 26). Tem He MeHee,
y ManonoABHkHbIX Mbled, H4H1657N2 He 3HaUNTENBHO YBEJIWYMBAIO BBIHOCIHUBOCTD, 10O
CPaBHEHUIO C FPYIIION HU30TUITUYECKOrO KOHTPOJIS.

Kak B nccnenosanuu mpiedyHor macceel, H4H1657N2 unaayuupoBaio 3HaUYUMTEIBHOE
YBEJINYEHHE BBIHOCIMBOCTH, YTO MU3MEPEHO C MOMOIIBIO BPEMEHH U PACCTOSHUS Ha OeroBoi

AOPOXKKE, TOJIBKO Yy  BBINOJHABIINX (1)I/ISI/ILIGCKI/IG YHOpa*KHCHUA MbILHefI, HO HE ¥y
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MaJIONOJBUKHBIX MBbIlLIeH. OJTU pe3ynbTaThl MokKasbiBaloT, uro H4H1657N2 mnosbimaer
(bu3nyeckyro paboTOCIOCOOHOCT B COYETAHUH C (PU3HMUECKON MOATOTOBKOH.

HOpumep 10. Buusnne H4H1657N2 Ha mMaccy CKeJeTHbIX MbIIIL H
H30METPHYECKYI0 CHJIIY Y MblIIel

Crnocobnocts  H4HI1657N2  umHOyuupoBaTh TIUNepTPOPHIO CKEJIETHBIX  MBIIIIL]
OLICHUBAJU i1 Vivo y 9 HenenbHBIX camioB Mbimei C57BL/6.

ITosropHble moakoxHble 036l HAHI657N2 nnm U30TUNMYECKOrO KOHTPOJIBHOIO
a"tuTena, B 1o3e 10 win 30 MI/KT, BBOAWIIM [Ba pa3a B HENENIO B TeueHHe 3 Hemenb (n = 6).
Bosnencreue H4H1657N2 B Teuenue 21 aHst npUBOAWIIO K YBEIUYEHUIO MacChl Tena Ha 4,7 +
2,3% (n.s) u 7,1 £ 1,5% (n.s.), COOTBETCTBEHHO, MO CPABHEHHUIO C MBILIAMH, TTOJYyYaBLIIUMU
W30TUINHMYECKUNH KOHTPOJb, BBOAUMBIM B Tex ke nA03ax. OtTnenbHble Macchl MBbIHIIL
YBEJIMYUBAINCH CIEAYIOLNM 00pa3oM, MO CPaBHEHUIO C HM30THIMYECKHMM KOHTposem (10
mr/kr 1 30 wmr/kr): mepenusisi Gombruebepuosas (19,4 £ 4,9% ** u 20,6 £ 1,5% **),
ukpoHoxkHast: (14,9 +2,9% ** u 25,3 £ 1,9% ***) u uerpipexrnasas (17,7 + 3,6% * u 26,2 +
3,8% **) mpimel. (Besi craructiika mo ogHO(GAKTOPHOMY OHCTIEPCUOHHOMY aHAIU3y C
peTpoCneKTHBHBIM aHa n30oM Throku [*p<0,05; **p<0,01; ***p<.001; n.s. = CTATUCTUYECKU
HE OTJIMYAETCsI|.)

VYBenuuenue maccel mnepenHeii OonbiedeprioBoit (TA) MBIMIIBI COMPOBOXKIAIOCH
pPOCTOM HM30METPUYECKOH CHIJIBI €X Vivo, yKa3biBas Ha CHOCOOHOCTh IMOAIEPKHBATH Kak
MBIIICYHYEO (PYHKLMIO, Tak W Maccy. Mpblliel, KOTOpbIE TPENBAPUTEIBHO MOJNyYalld
MOBTOPHBIE MOAKOKHBIe 10361 HAH1657N2 Ui H30TUMHYECKOr0 KOHTPOJIBHOIO aHTUTeNa (B
no3e 10 mMr/kr, BBOZUMOH ABaX/IbI B HEJEIIO B TEUEHUE 3 HeleNb, = 6 Ha IPYIIY), OTACIbHO
AHECTE3MPOBAJIU U BBIICPIKUBAJIH B Taze uzoduypane, a TA MbILIIbI BBIpE3aJu U MOMELIAHN B
HACBIIEHHYIO KHCJIOPOAOM OaHI0 C JIAKTaTOM PHUHrepa C TOCTOSHHO TMOAJNEPKUBAEMOMN
temriepatypoil 25°C. BepxHuii koHen TA kpenko NpuBs3bIBAIN K MOTPY>KEHHON CTOHKE B
OaHe, a IOUCTaNbHOE CyxXoxwine mnpubsi3biBaid K pbraary 305C (Cambridge Systems).
OnTtumanbHyl0 JAJIUHY ONpeneNsid, 4yThb pactsaruBas TA u 3areM uccienyst CHIy,
cozaBaeMyro crumyssinueil 11'n npu MuHMManbHOM HanpspbkeHuu. Mpiniisl TA moBTOpHO
pPacTATMBAJIM U CTHMYJIMPOBAJIH, TIOKA HE HAOJIOMANCS CIaj CHJIbL, a 3aTe€M paccuabiisid 10
npexxHero nojosxeHus. HanpsikeHue 3aTeM MOCTENEHHO YBEIMUYNUBAIN B CEPUU CTUMYJISILIMU
I T'm Aans mocTHKeHUsT MakCUMalbHOM BbIXOAHOW cuibl. [locne Toro, kak ompeaensin
ONTHUMAJIbHYIO JJIMHY U HanpsbkeHue, TA Mblliel cTUMyjaupoBanu B TeueHue 400

MIUUTHCEKYHII TpU  yBeNnumBarommxcs dvacrorax (40-100Hz), urtobbl ompenenutsb
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MaKCHUMAaJIbHYI0 CHJIy TETaHUYECKOro HampsbkeHus. TA Mplliam JaBajyd 2-MHHYTHbBIE
MEPUOABI OTABIXA MEXAY KaKION TETAHUYECKON CTUMYJIALIUEH.

TA wmpimmsr Meimeli, 00paOOTaHHBIX HW30THIIMYECKHM KOHTPOJBHBIM AHTHUTEJIOM B
no3e 10 mr/kr u 30 mr/kr B TeueHue 21 nHel MPOU3BOAMIN CPEIHIO MAKCHMAJBHYIO CHUITY
TeTaHu4ueckoro cokpamenus 892,6 + 37 u 906,1 + 37,8, coorBercTtBeHHO. TA MBIILBI
nonydaBmnx H4H1657N2  wMbplmeld OpOM3BOAWIM CPEOHIOK MAaKCUMAJIBHYHO  CHJTY
TeTaHu4yeckoro cokpamenus 1041,3 + 31,7 u 1003,3 + 35,7 MH, cOoOTBETCTBEHHO. DTH
3HAYEHUs] CHJIbI TIPEACTABIAIOT co00M yBenuuenue Ha 16,7% * (10 mr/kr) u 10,7% n.s. (30
MI/KI) CpenHell MaKCHUMajbHOW CHJIbI TETAHMYECKOrO COKpAIIEHHs, IO CPAaBHEHUIO C
U30TUNHYECKUM KoHTposeM (¢ur. 2A). OOmuit >¢dexT BO3AEHCTBUA JIEKAaPCTBEHHOTO
cpenctsa H4H1657N2 Ha MakCUMaJIbHYIO CHJIy TETAHUYECKOTO COKPALUEHUs] CTATUCTUYECKH
OTJIMYAJICS OT M30TUINYECKOro KOHTpoJsi mpu obenx mozax 10 mr/kr u 30 mr/kr (mosa 10
Mmr/kr mokazaHa Ha ¢ur. 2B). (®ur. 2A: CTATUCTUYECKHI aHAIU3 C TOMOLIBIO
OOHO(AKTOPHOTO IUCIEPCHOHHOIO aHAIN3a C PETPOCHEKTUBHBIM aHANW30M ThrOKH [* p
<0,05; n.s. = cratuctuyecku He oTymyaetcsi|. @ur. 2B: Crarucruueckuii aHau3 ¢ TOMOIIBIO
IBYX(aKTOPHOrO AMCIEPCHOHHOTO aHajHM3a W pPeTpocrnekTuBHOro ananmmsa Cupaka [p>
0,00017).

Ipumep 11. H4H1657N2 yay4maer BOCCTAHOBJIEHHME MOCJI€¢ HUHAYLHPOBAHHOH
noasemnBaHueM 3aaHux koHeyHoctel (HLS) arpodun

Bnusinne H4H1657N2 Ha mMaccy CKENEeTHBIX MBI BO BpeMsi (pa3bl BOCCTAHOBJICHHUS
nocie 7 nHeH WHAYyUMPOBAHHOW MoOABeIIMBaHUEeM 3anHux koHeuHocted (HLS) arpodum
OLIEHUBAJTH Y TOAOBAJIBIX Mbiiei-camiioB CS7BL/6.

B nenb 0 BoceMHa1IaTh MbIIIEH MOABEIINBAIN 32 XBOCT, Tak 4YTOObI 00€ 3aJHHE HOTH
HE MOIJIM KOCHYTBCS 3€MJIM Ha MPOTsDKeHUM 7 AHed. Mplmel comep:kalu B CIELMAIBbHBIX
KJIETKaX CO CBOOOAHBIM JOCTYNOM K muie u Boxe. OIHOBPEMEHHO elne OIHY TIPYIIy H3
LIECTH MBIIIEH OCTAaBJSAIN B HOPMAJbHBIX KJIETKAX M OHU CIY>KWJIU B Ka4eCTBE KOHTPOJIA
(xortposp 0e3 HLS). Ha 7 neHp NOJBEIIEHHBIX MBbIIIEH CHUMAIA U PaCHpPENeS s IO
NPOLIEHTaM Macchl Tena, norepssHHoi npu HLS, Ha Tpu rpynmsl (n= 6 B xaxnoi). Ha 7-i
J€Hb OTIPENENsIN MBIIIEUHYI0 Maccy KOHTposibHOU rpymmel 6e3 HLS u ogHo# rpynmsr HLS
(rpynmma HLS), utoObl onenuth mponeHt arpoduu B orBeT Ha HLS. JIBymM ocTaBmmmcs
rpynnaMm HLS (n= 6 ka)xablii) MO3BOJISIIM BOCCTAHOBUTBCS B TeUeHHE 8 nHEH (T.€. ¢ qHA 7 1o
neHb 15 sKkcneprMeHTa) B HOPMAJIbHOM KJIETKE M BBOJIWJIM MM MOAKOKHO 103bI 10 mr/kr mubo
H4H1657N2, nubo m3otunudeckoro koHTpouss B 1HU 7 u 10 (T.e. uepe3 Houb nHEH u 3 mHA

BoccraHoBinenusi) (HLS+7Bocct.+H4H1657N2  u  HLS+7BocCT.+HM30THI.  KOHTPOJIb,
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cooTBeTcTBeHHO). Ha 15-i1 nenp (T.e. depe3 8 mAHEW BOCCTAHOBJICHUSI) OMPENENSIIA MacCy

MBIIII, YTOOBI OLIEHUTH MPOLIEHT BOCCTAHOBIIEHUS Nocie nHaynuposannoi HLS atpodum.
Kak nokasano Ha ¢ur. 3B cemp nueit HLS npuBoanio k 3HaYUTEIBHON MOTEPE MACChI

kak nepenHeit Oombinedepuosoit (TA), Tak u ukponoxHuoi (GA) mpimn (rpynma HLS), no

CpaBHEHHMIO ¢ KOHTpoJbHOH rpymmoit 6e3 HLS (-13,7% * u -14,8% *, cOOTBETCTBEHHO).

>
UYepes 8 aHeil BocctaHoBieHUs rpynna HLS+7BoccT.+ U30TUN. KOHTPOJIb COXPaHsiia MOTEPIO
mbiredHoit maccel TA u GA (-6,3% u -7,5%), Mo CpaBHEHUIO ¢ KOHTPOJILHOH Tpymmoit 0e3
HLS, B To Bpems kak B rpynne HLS+7Bocct.+ H4H1657N2 Obu1 mokasaH mpUPOCT Macchl
(4,7% n 5%), no cpaBHeHuIo ¢ rpymnmnoi 6e3 HLS.

IIpu cpaBHeHuu 3TuX ABYX rpymn BoccraHosyieHus (T.e. HLS+7Bocct +H4H1657N2 u
HLS+7Boccr.+u3zorun. kontpouns) Biusaue H4H1657N2 na macesl TA u GA craTuctudecku
HE OTJIMYAJOCh OT BJIMSTHHS, HAONMIOZAeMOro € M30THIMYECKUM KOHTPOJBHBIM AHTUTEJIOM.
Tem He MeHee, B TO BpeMs Kak MbleyHast Macca rpynnsl HLS+7BoccT.+u3otun. KoHTposb
CTaTUCTHYECKH He oTanyanack ot rpynmnsl HLS mnm konTponbHoii rpynmst 6e3 HLS, rpynmna
HLS+7Bocct. tH4H1657N2 xapakrepu3oBaiach ctaTucTudecku Oombiueit maccoit TA u GA,
no cpasHeHuto ¢ rpymnoii HLS. (Bes cratucTika aHanm3mpoBajach € MOMOLIBIO
0HO(AKTOPHOTO AUCTIEPCUOHHOTO aHAIN3A C PETPOCTIEKTUBHBIM aHamu3oM Thioku [* p<0,05
1o cpaBHeHmto ¢ rpymnmoii 6e3 HLS;. ## p <0,01 nmo cpaBuenuro ¢ HLS)

Hpumep 12. Huarubéuposanme axkTtuBauuu peuentopa BMP tuma 1 u 11
aHTUTe1aMHU K akTUBHHY A 1 ActRIIB-Fc

KocThbie mopdoreneruueckue 6enku (BMP) npunagnexar k Hagcemerictsy TGF-p u
YYaCTBYIOT B pPEryJISiIMUHM MHOTHX (DU3HUOJOTHYECKUX TMPOLECCOB IMyTEM AaKTUBALMU
PELIeNTOPHBIX KOMIUIEKCOB Ha MOBEPXHOCTH KJIETKH, KOTOpPBIE COCTOST U3 perentopos BMP
tunoB | u II. AxtuBanus peuentopoB npuBonuT K (ochopumupoBarmto 6enkos SMAD u
TPaHCKPUILIMOHHON aKTHBALIUN PEArupyrOLINX Ha JINTAH/bI T€HOB.

Brin paspaboran Onoananus, 4T00bI OOHAPYKUTH PETyJIUPOBAHUE MEPEaYll CUTHAJIOB
BMP B knetkax W-20-17 nuHUM CTPOMANIBHBIX KJIETOK KOCTHOIO MO3ra MBILIH, KOTOPBIE, KaK
OBUTIO TIOKa3aHO paHee, pearupyroT Ha BMP2. CkoHCTpyHpOBaid KJIETKU s CTAOWMIIBHOM
sKcIpeccun JonudepasHoro penoprepa (T.e. orBedaromero Ha BMP snementa (BRE(2X)-
nrorudepaza-IRES-GFP)), u coprupoBanu mno Bbicokoi skcnpeccun GFP. Tlonyuennyro
crabupHyIO KieTouHyro JiuHuto HasBaimu W-20-17/BRE-Luc u nonnepskusamu B 10% FBS,
DMEM, Pen/Strep u 200 mkr/mn G418. OTu KJIETKH HCHONB30OBAIH I H3MEPEHHS
aktTuBaund BMP u nHruOmpoBaHUs 3TOW aKTHBALIMK aHTUTENAMH K akTHBUHY A u ActRIIB-

hFc (xorTpons 4, SEQ ID NO: 227).
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Crnocobnocts derblpex antuten K aktuBuHy A U ActRIIB-hFc uarnbuposats
nepenady cursaioB BMP onennBanu ¢ momorbto kieroqnoit suaun W-20-17/BRE-luc. Jlns
Ouonornueckoro aHanmsa kietku W-20-17/BRE-Luc BeiceBanu B 96-TyHOYHbIE TUIAHIIETHI
s ananu3a B konmudectBe 10000 xnerox/nyHky u uHkyOuposanmu npu 37°C u 5% CO:2 B
teuenne Houu. Ha cneayromuii nens, BMP2, BMP4, BMP6, BMP9 unu BMP10 cepuiino
pazBoawu B cootHoweHn: 1:3 u nobasnsm k kierkam ¢ 100 HM o 0,002 HM (Bkiro4ast B
ce0ss koHTpodb Oe3 BMP nns nososaBucumbix orBeroB). [lna wuHrubuposanuss BMP
antutenamMu K aktuBuHy A umm ActRIIB-hFc, anturena umm ActRIIB-hFc cepuitno
pazBonmu B cooTHomeHuu 1:3 or 1000 HM mo 0,02 HM (Bkiroyast B ceOst Oe3 aHTHUTEN,
KOHTPOJIbHOE AHTHUTEJIO WM OTpularenbHbli  KoHTponb g ActRIIB-hFc (t.e.
HECOOTBETCTBYIOIIMN Oenok, momeueHHblil hFc, "koHTponpHbI Oenok")) u molamisiu K
kietkam Bmecte ¢ 100 mM BMP2, 100 M BMP4, 10 aM BMP6, 800 ntM BMP9 unu 4 eM
BMP10, xak yka3zaHO. AKTHBHOCTb Jiro1iHdepasbl 0OOHApyKUBAIU Yepe3 5,5 4acoB HHKyOanu
B 37°C u 5% CO; c¢ Victor X (Perkin Elmer), u pe3yabTaTbl aHaJH3UPOBAIU C
HCIIONb30BAaHUEM HEJNMHEHHOH perpeccun (4-mapaMeTpoBasi JIOTUCTHKA) C HPOTrPaMMHBIM
obecnieuenniem Prism 5 (GraphPad).

Kax noxkazano B Tabmuue 27 wrwke, H4H10446P2 u H4H10430P He uHruOupoBamu
moboit u3 uccnenyemeix BMP, B To BpeMst Kak Ipyrue UCCIenyeMble aHTUTeNa K aKTUBHHY A
(H4H10429 u H4H10436P2) u ActRIIB-hFc Bce moka3ann HEKOTOPOE HHTHOMPOBAHUE YACTH
BMP. H4H10429P nokasano uaruduposanre BMP9 u BMP10 co 3Hauenusimu ICso 8,1 HM u
3,5 HM, cooTBeTCTBEHHO, HO He wuHrudbuposasio BMP2, BMP4 u BMP6. H4H10436P2
nokazayo cnaboe naruobuposanne BMP2 1 BMP4 npu BbICOKMX KOHLEHTPALUAX aHTHTENA U
uHruouposanne BMP10 co 3nauenuem ICso > 100 HM, HO He MOKa3aJl0 MHTHOUPOBAHHE
BMP6 u BMP9. ActRIIB-hFc nokasano warudbuposanne BMP9 u BMP10 co 3HaueHusiMu
ICs0 2 BM u 1 HM, HO He unrubuposano BMP2, BMP4 u BMP6. Hu ogHa U3 KOHTPOJIBHBIX
MOJIEKYJT (T.€. M3OTHUIIMYECKOE KOHTPOJBHOE AaHTUTENO (KOHTPOJIBHOE MOHOKJIOHAJIBHOE
AQHTUTENIO) W HECOOTBETCTBYyHOIUM Oenok ¢ Teramu hFc (KOHTpOJbHBIA 0eNok)), He
uHrnoOuposana odoi u3 BMP, B To Bpems kak Tonbko BMP2, BMP4, BMP6, BMP9 unu
BMP10 (t.e. 6e3 anTuten wiu Medenbix hFc Oenxos) aktuBuposanu kinetkn W-20-17/BRE-

luc co 3Hauenusimu ECso 34 M, 63 M, 4,5 aM, 260 M u 2,5 HM, COOTBETCTBEHHO.

Tabanua 27. Uuruduposanue antureaamu K aktTusuHy A u ActRIIb-hFec BMP B

Kiaerkax W-20-17/BRE-luc



91

JInranan1 BMP2 BMP4 BMP6 BMP9 BMP10
EC50 [M] 3,4E-11 6,3E-11 4,5E-09 2,6E-10 2,5E-09
Korcranta. BMP 100 M 100 oM 10 EM 800 oM 4 M
AHTHTEIA IC50 [M] IC50 [M] IC50 [M] IC50 [M] IC50 [M]
H4H10446P2 Her narnbup-s1 | Hert unrudup-s Het unrudnp-s Her narubup-s1 | Her uarudup-1
H4H10430P Het nuarnbup-s | Hert unrubup-s Het uarudnp-s Her narubup-s1 | Her uarudup-1
H4H10429P Het uarnbup-s | Hert unrubup-s Het unrudnp-s 8,1E-09 3,5E-09
Cnaboe
Cnaboe (WHTHOWD-
H4H10436P2 (uarHOHp-¢ 31% 51% mpn 1 Her unrubup-s Her unrudup-s > 1,0E-07
mpu 1 MmxM) MKM)
ActRIIB-hFc Het uarubup-s | Hert uHrubup-s Hert unrudup-s 2,0E-09 1,0E-09
Konrposnnoe
MOHOKJIOH. Her unrubup-1 | Hert unrubup-s Her unrubup-s Het unrnbup-1 | Her unrubup-s
AHTHTEJI0
KOHTﬁl;:];ZHLm Het unrubup-a | Hert uHrubup-s Her unrubup-s Her uarubup-1 | Her unrubup-s

IIpumep 13. BosapeiictBue anTuTena K akTuBuHy A H4H10446P2 cHuxaer
no4e4Hblil Gudpo3 in vivo

BnusiHne cnenm¢puueckoro aHTHTENa K AKTUBHHY A COIJIACHO HACTOSLIEMY
mobperenmo, H4H10446P2, na noueuHslii ¢uOpO3 ompenensyii Ha MBIIIMHOW MOJENH
ogHoctopoHHel obOctpykumuu Mouetounuka (UUO) ¢ubpoza mnouexk. Mogens UUO
paspabaTbIBaji IyTeM TIIOJIHOTO JIMTUPOBAHUS JIEBOTO MOYETOYHHMKA NPU COXPAHEHUU
¢yHkunu mpaBoit mouku Oe3 mameHeHwil. Bkparue, UUO npoBOaMiIM Ha MbIIIAX MpU
AHECTEe3UH KEeTAMHUHOM/KCUJIA3MHOM, B PE3YJIbTATE Yero K JIEBOMY MOYETOYHHMKY OBLT TOCTYII
yepe3 OOKOBOH paspe3, W IMOMEMIATU JBE JIMTaTypbl HA NPOKCHUMAJIBHONH OIHOH TpeTH
MOYETOUYHMKA C MCIOJBb30BaHUEM IIEIKOBOM HUTU 5-0 B 5 Mm apyr ot apyra. JloxHbie
OMepalvy TMPOBOAMIM TakKuM k& o0pa3oM 0e3 YCTaHOBKM KaKuUX-THOO JUratyp Ha
MOYETOUHHUK. B 3TOH Monenu BbpakeHHbIN (HUOPO3 pa3BUBAETCS B MOYKE B TeueHue 14 nHel
nocie UUO, koTopbIii OLIeHHBaIN MyTeM U3MEPEHHUsl KOJIJIareHa MoueK C MOMOLIBIO MPSIMOTO
U3MEPEHUs] KOJIMYECTBA THAPOKCUIPONMHA B oO0pasle, KOTOPBI YIOMHHAETCS Kak
TUAPOKCUIIPOJIMHOBBIA Croco0. [ 'MAPOKCHUNPONMH MpencTaBisier coOol  crenugpudecKuit
KOMITOHEHT KOJUTAT€Ha U COCTaBJsieT MpuOmm3uTenbHo 14,4% OT aMHHOKHCIIOTHOTO COCTaBa
KoJuTareHa B OonpinnHCTBE TKaHed miekonuraromux (Cochrane u np, J Am Soc Nephrol. 16:

3623-30  (2005)). [l

TUAPOKCUIIPOIIMHOBOTO Crocoda, mepBbie 00pas3ipl 3aMOPOKEHHON MOYKHU CYIIAT B TEUEHUE

U3MEpPEeHUsT  COAEp)KaHWs  KOJJIareHa C  TOMOLIBIO
HOYHM B BaKyyMHOH Kamepe. BbIcylneHHbIe MPOOBI TKaHHU MOYEK 3aTeM T'OMOTCHU3HUPYIOT B
oxjaxaeHHoM JiboM pactBope NaCl/NaHCOs3, a 3atem runponusyroT ¢ momomnsio 6 M HCI.

OO0pa31pl 3aTeM CyIIaT ¢ UCTIONb30BAHUEM BaKyyMHOH HEHTPHU(YTH, TOCIIE YeTO MOABEPTAIOT
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perunparaiun ¢ ucronpzoBaaneM 0,1 M HCI. I'mgpokcunponvH B peruapaTHpOBaHHBIX
oOpasuax oxucinsiercs ¢ 300 MM xnopamuna T (Sigma, # 857319) u pearent Dpiuxa [3,5 n-
numermnamunoOensanpaerun (FW: 149,19, Sigma, # 39070) B 60% -HOI XJIOPHOH KUCJIOTE
(Sigma, # 311413)] 3aTtem mobaByistOT IJIsi pa3BUTHs IBeTa. HakoHEl, C HCIOIb30BAHHEM
cnexTpodoTOMeTpa U3MEpsUTH TOTJIOMIeHHe o0pa3noB mnpu 558 HM U CpaBHUBAIH C
TUAPOKCUIIPOJIMHOBBIMU cTaHmapTamu (Sigma, # HS5534) ¢ u3BecTHOH KOHLEHTpalUew,
yTOObI  ONpPENENUTh COAEpIKaHHWE THAPOKCUIPONMHA TodYeK. M3MepeHHoe 3HaueHHe
TUAPOKCUIIPOJIMHA 3aT€M YMHOXKaIU Ha ko3 ¢uiueHT 6,94, uTtoObl onpeneiauTb 3HAYEHHE
xotareHa. Yepes derbipHaguate nHed nocie UUO cyxoil Bec NMOYKM YMEHbBINAETCS B
pesynbraTe mnoBpexaeHus napeHxumbl. Jloxsble onepauuu (n= 10) uou UUO (n= 20)
npoBoauiu Ha 16-HemenbHbIX camuax Mbimeir C57BL/6 (Taconic farms, Inc.). Mpimei,
koTopele noasepranuck onepauuun UUO, paspensnu Ha nse rpynnel. Kaxknas rpynna UUO
nojyyana TOAKOXKHYI0 wuHBeknmio juboo H4H10446P2 (40 mr/kr, n = 10), nubo
U30TUITHYECKOTO KOHTPOJbHOro anturena (40 mr/kr, n= 10), KOTOpoe He CBS3BIBAETCS C
KaKMM-JIUOO W3BECTHBIM MBILIMHBIM O€JIKOM, HaYMHasl 32 IeHb 10 onepauuud u B 1, 3, 6, 8, 10
u 13 nenp mocne omepauuu. MplM, y KOTOPBIX NPOBEIH JIOKHBIE ONEpalMU, MOJydasln
Hocutenb (crepwibHblii PBS) B TeueHne 3TOro BpeMeHH, UCTONb3YsS TOT e rpaduk, 4To U
rpyrnmnsl UUO. Beex mbrmedt ymepiisisiig depes 14 aHeit nocne oneparuu. M3mepsiin maccy
MOYEK M MOYKU OBICTPO 3aMOPAKHBAIHN C UCIOJIB30BAHUEM JKUAKOTO a30Ta U BBIACPKHBAJIH
npu Ttemneparype -80°C 1o Tex mOp, TMOKAa HE U3MEPSUIM COIAEpKaHHE KOJIJIareHa.
ConepxaHue KOJUIar€Ha TMOYEK HW3MEpPsUTd C HCIOJIb30BAHHEM T'HAPOKCUIIPOIMHOBOIO
crioco0a, a 3aTeM BbIpakajH JIMOO Kak OOLIMI KOJUTareH movek (MKT), JMOO Kak KOJulareH
NOYEK, HOPMHUPOBAHHBIH Ha BeC MOYKH (MKI /Mr Cyxoi Macchl). CTaTUCTHUYECKUI aHAIH3
NPOBOIMJIM € HCIOJB30BAHHEM OHO(PAKTOPHOTO ITUCIEPCHOHHOTO aHAJN3a C TECTOM
MHOKECTBEHHOTO CpaBHEHHs ThIOKM. Pe3ynbpTarhl, BKIFOHaroImue B cedst oOmuil KoJutareH
NOYEK, HOPMHPOBAHHBIA KOJUIATEH TOYEK M CYXYH MAacCy TO4YeK i KaKAOW TpPYIIIbI

BO3JICUCTBHSI, BbIpakain Kak cpenHee = SEM B Tabnmie 28 Hike.

Tabauua 28. O0mmii Ko/IareH noYexk, HOPMHPOBAHHBIN KOJJIATeH MOYeK H

cyxasi Macca no4yeKk B Kaskaoii rpynmne (cpeaHee 3HaueHne + SEM)

I'pynna BozaercTBms OOmmii HopMupoBaHHBIiH KoJIarex Cyxas macca
KOJUIar€H MOYeK (MKI/MI CyXOH MaccChl MOYEK (T)
MOYEK (MKT) TKaHM)
Jloxxnas oneparuys + 429.6 £ 25,93 8,16 £ 0,29 0,0524 £ 0,002
HOCHUTCIIb
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UUO + mzorumue. 980,7 + 50,48 25.07 £ 0,86 0.0396 + 0,0027
KOHTPOJIb
UUO + HAH10446P2 | 730.7 48,02 17.48 £ 0.79 0,0422 + 0,0029

Kax nmokazano B Tabnmue 28, kak oOLIMIA KOJUTAreH MOYEK, TAK 1 HOPMUPOBAHHBIA Ha
MacCy MoYeK KOJUIareH Movek ObUl 3HAUUTENbHO yBenudeH y Mbimeii ¢ UUO, no CpaBHEHHUIO €
JIOKHOOTIEpUPOBaHHBIMU MbliaMu. Mein ¢ UUO, obpaboranasie H4H10446P2, nposiBismu
3HAYUTEIbHOE CHIDKEHHE KakK OOLIero KoJUlareHa MoYeK, TaKk ¥ HOPMHUPOBAHHOI'O Ha Maccy
MOYeK KoJulareHa mouek (mpuOiau3uTebHOe yMeHblneHne Gpudpo3Horo koyuiareHa Ha 45%),
IO CPaBHEHHUIO C OOpaOOTAaHHBIMH M30THIIMYECKHM KOHTPOJBHBIM AHTHTEJIOM MBIIIAMH C
UUO, ykasbiBas Ha TO, YTO aHTUTENO K AKTUBHHY A TNpPHUBOAMT K CHIDKEHMIO (puOpos3a B
nouke. Y wbineii ¢ UUO, nonyuaBmnx H4H10446P2, naOmromanock yBenudeHHE CyXOM
MaccChl TOYEK, 110 CPABHEHUIO ¢ 00pabOTaHHBIMU MU30THIIMYECKUM KOHTPOJIBHBIM aHTUTEIOM
mbimamu ¢ UUO, ykas3biBasi Ha COXpPAaHEHHE MAPEHXHMbI y OOpaOOTaHHBIX AHTUTEIOM K
aKTUBHUHY A MBILIEH.

IIpumep 14. Baunsnne H4H10446P2 na maccy Tela M MBIIIEYHYH Maccy y
MbILIEH ¢ THIEPIKCNPeccHeld AKTHBHHA A

Hna  ouenku s¢pdextuBHoctn H4AH10446P2 B HelTpandu3auuyd MOBBIIIEHHOTO
colep KaHUsl aKTMBMHA A y MBILIEH, aKTHBHH A CBepXx3KcmpeccupoBaiu y Mbieit C57BL/6
(10-HenmenbHOTO BO3pAcTa) C MOMOLIBIO THApoaAHHaMHUUecKoi noctaBku (HDD) xoHCTpyKkTa
JIHK, xonupyroouiero nojiHopasMepHbiii akTuBUH A. Mpllel pacrpenensyii Ha TPU IPYIIbI
(n= 5-6/rpynma); OMHUM BBOAMJIHN CMECh (PU3UOJIOTHYECKOTO PaCTBOPa/2,5 MKI KOHTPOJIS
koHcTpykTa JIHK B mpucyTcTBMM U30TUIIHYECKOTO KOHTPOJIBHOTO aHTUTENA, a IBYM TpyIIaM
BBOIWIM CMech (pusmosnorndeckoro pactBopa/2,5 Mkr koHcrpykra JIHK, comepskamero
aKTUBUH A, B NPUCYTCTBUH H30THUIHYECKOrOo KOHTpoJpHOro anturena wnu H4H10446P2.
Kounctpykrel JIHK BBOAMIM B fenb 0, a anturesna Beomawiu B a1 O u 4 B no3e 2,5 mr/kr (2
WHBEKLINH) B TeUueHHe 7 THeil. MpleyHble MacChl MPEACTABIISUIA KaK HOPMUPOBAHHBIE MACChI
(T.. MBILIIEYHBbIE MAacChl HOPMHUPOBAJIM HA MACCY TeJla, U3MEPEHHYIO B HaYaJle SKCIIEPUMEHTA).
PesynbraThl 1711 Macchl Tesa NMOKa3aHbl B BUAE CPEIHEr0 U3MEHEHHUs OT HAa4daJbHOM MacChl
Tena. Pesynbrartel s mepenHeit OonbruebeprioBoit (TA) m ukponoxHOH (GA) MbIIII
NOKa3aHbl Ha (ur. 4 B BHIE CPEAHErO MPOLEHTHOTO M3MEHEHHUS I KaXIOH rpymnmsl (+
CTaHAapTHas OIIMOKA CpPEeNHero 3HAYeHHUs) B CPaBHEHHMH C rpynmoil pocrasku HDD
KOHTPOJILHOTO  KOHCTPYKTa 1+  HW30TUINHYECKOE KOHTPOJIBbHOE aHTUTeNno. JlaHHbIE
AHAJM3UPOBAIN C OJHO- MM BYX(AKTOPHBIM JAHCHEPCHOHHBIM aHAIU30M C MOCIEAYIOIUM

TectoM HSD Trroku.
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Kaxk BunHo Ha ¢wur. 4, yepes cemb aHeit nmocie HDD nocraBka akTHBHHA A Y MBIIIEH,
MOJYYaBUIMX W30TUINYECKOE KOHTPOJIbHOE AaHTUTENO, MPUBOAMIA K 3HAUYUTEIbHOMY
yMmeHblIeHno maccol Tena (-10,81 £ 2,46%) u maccel 60ipmedepuoBOil U MKPOHOKHOU
mbin (-13,96 + 1,85% u -10,34% + 1,51, coorBercrBeHHO) (moctoBepHOCTh p <0,01 MO
OTHOLIEHHIO K U30TUITUYECKOMY KOHTPOIIO). JlocTaBka akTUBMHA A Y MBILIEH, TOTYyYaBIINX
H4H10446P2, npuBonuia K 3HAUYWUTENBHOMY CHIDKEHHIO Macchl Tena (-1,49 + 1,98%) u
Macchl OoJblIeOePIIOBON M MKPOHOXKHON MBIIIL B KOHIE CeMu nHel Bo3neiictus (-2,57 +
1,26% u - 1,77 + 2,42%, COOTBETCTBEHHO).

Hacrosimmee n3oOpereHne He NOMMKHO OBITH OrpaHMYEHO B 00BEME KOHKPETHBIMU
OMUCAHHBIMM B HACTOALIEM JAOKYMEHTE BapUaHTAMM OCYLIECTBJICHMs. JleHCTBUTENBHO,
paziuyHble MOAW(UKALMHN HACTOSALIET0 M300peTeHUss B JOINOJHEHHE K OIMCAHHBIM B
HACTOSIIIIEM OKYMEHTE CTaHYT OYEeBUIHBIMU CIIEIMAINCTAM B HACTOSILIEH 00JIACTH TEXHUKH
U3 BBILICTIPUBEICHHOTO OIMUCAHUsI M TpPHJIaraéMblX TIpadUuecKux MarepuanoB. Takue
MoAM(UKAIIMYA TIPeJHA3HAYEeHbl ISl TOro, YTOObI MOManaTh IOJ OOBEM NpHiIaraeMoit

(bopMmy bl H300pETEHYS.
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POPMYJIA U3OBPETEHUA

BbineneHHOe aHTUTENO MM €ro aHTUTCHCBS3BIBAIOIIMN (parMeHT, KOTOPBIH
cniennpUIeCKr CBA3BIBAETCS C AaKTHBUHOM A C paBHOBECHOW KOHCTaHTOW
mucconnanun cBs3biBaHuA (Kp), paBHOW MeHee deM npuONM3uUTENbHO 5 NMM, Kak
U3MEPEHO B aHAJIN3€ IMOBEPXHOCTHOTO IUIA3MOHHOI'O PE30HAHCA NPHU TeMIeparype
25°C, mpuyeM aHTUTENO WU €ro aHTHIeHCBS3BIBAIOLINN (pparMeHT comepKuT: (a)
ompenesnsitomue KoMmruieMeHTapHocTe obnactu (CDR)  BapuabenbHO# oOnactu
soxenol nenu (HCVR), umeromeit aMMHOKHUCIOTHYIO TocienoBareinbHocTh SEQ ID
NO: 162; u (b) CDR Bapuabenbnoii obmactu serkoit uenu (LCVR), umeromeit

aMHHOKHCJIOTHYO nocienosaTenbHocTs SEQ ID NO: 146.

BbieneHHOEe aHTUTENO WM €r0 aHTUTEHCBSI3bIBAIOIIUI (PparMeHT Mo 1.1, mpuyem
BBIZICIEHHOE AHTUTEJO HJIM €ro aHTHUTeHCBS3bIBAOLIUIN (parMeHT creuupuuecKu
cBsi3biBaeTCs ¢ akTuBUHOM A ¢ Kp MeHee yem npubnusutenbHo 4 M, Kak U3MEpeHO

B aHAJIN3€ IMOBEPXHOCTHOTO IIA3MOHHOIO pe3oHaHca npu temmeparype 25°C.

BrlifienieHHOE aHTHUTENIO WJIM €ro aHTHUIeHCBs3bIBalOImUi (pparmeHt mo m. 1 win 2,
NPUYEM  BBIIEJCHHOE aHTUTENI0 WM €ero aHTUT€HCBS3bIBAIOIIMN  (DparMeHT
crier(UIeCcKH CBSI3bIBAETCS ¢ AKTUBUHOM A ¢ PaBHOBECHOW KOHCTaHTOW aCCOLIMALIUU

csizbiBaHus (Ka) MeHee yem npubnuzurensHo S00 HM.

BrifieneHHOE aHTUTENIO WU €r0 aHTUT€HCBSI3BIBAIOINMKA (PparMeHT mo JrdoMy U3 111
1-3, mpuyeM aHTUTENIO WU €ro AaHTUIeHCBSI3bIBAKOLIUN (parMeHT OJOKHpyeT

CBSI3BIBAHHE IO MEHBIIEH MEpPE OAHOIO peuenTopa akTUBUHA A ¢ akTUBUHOM A.

BrifienieHHOE aHTUTENIO WU €r0 aHTUT€HCBSI3BIBAOINNN (PparMeHT mo JrdoMy U3 .11
1-3, mpudeM aHTUTENI0 WU €ro AaHTUIeHCBSI3bIBAKOIIMN (parMeHT OJOKHpyeT

aKTUBALIMIO 110 MEHbIIEN Mepe OHOTO peLienTopa akTUBHHA A aKTHUBUHOM A.

BoifeneHHOEe aHTUTENO WM €r0 aHTHTeHCBS3BIBAIOINUN (parMeHT IO M. S, mpudem
AQHTHUTENIO WJIM €r0 aHTHICHCBSI3BIBAIOUINN (parMeHT MO CYLIECTBY He OJOKHUpyeT

CBSI3bIBAHUE aKTUBHHA A € peLienTtopoM akTuBuHa Tumna IL
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7. BblneneHHOE aHTUTENO WM €r0 aHTHIEHCBSI3BIBAIOLINK (parMEeHT MO I. 4, mpuyeMm
AHTUTEJI0 WM €ro AaHTHICHCBS3BIBAOLINN (parMeHT OJIOKHUPYET CBS3bIBAHHE
akTuBUHa A ¢ peuentopom axktuBuHa A co 3HaueHuem ICso MeHee ueMm
npubmmsutensHo 80 mM, Kak HW3MepeHO B OHOaHaNM3e  CBSI3bIBAHUSA

peuenropa/muranaa in vivo npu 25°C.

8. BbleneHHOe aHTUTENO WM €r0 aHTHIeHCBS3BIBAIOLINK (parMeHT Mo I. 7, mpu4yeM
AHTUTEJIO WJIM €ro AaHTUIEHCBS3bIBAOLIUI (parMeHT OJOKUPYEeT CBA3BIBAHUE
akTUBMHa A ¢ peuentopoM axkTuBuHa A co 3HaueHueM ICso MeHee deMm
npubmmsurensHo 60 nmM, kak  u3MepeHO B OHOaHanNM3e  CBA3BIBAHMS

peuenropa/nurasaa in vivo npu 25°C.

9. BpIgeneHHOe aHTHUTENO WM €r0 aHTUTE€HCBSA3BIBAIOIIMH (pparMeHT o JroboMy U3 M.
1-8, mpuyYeM aHTUTENO WM €ro AaHTUTeHCBS3BIBAIOIIUN (PpParMEHT HHTHOUpyeT
CBSI3bIBAHME AKTHMBMHA A C PELENTOPOM AaKTHBUHA A, BBIOPAaHHBIM M3 TPYIIIBL,
cocrositei u3 peuentopa aktusuHa tuna [[A (ActRIIA), penenTopa akTUBUHA THIA

IIB (ActRIIB) u penientopa akTuBrHa THMa L.

10. BeineneHHOE aHTUTEJIO WK €0 aHTHI€HCBSA3BIBAKOINUN (PparMeHT mo Jro0oMy U3 M.
1-9, mpuyeM aHTHUTENO WM €ro AaHTUIEHCBSI3BIBAIOUIUN (hparMEeHT WHTUOUpPYET

ONnoCpE€IOBAHHYHO AaKTHBUHOM A AKTUBALIMIO IIYTH MEpeaadyd CUrHajla KOMILJICKCA

SMAD.

11. BeineneHHOE aHTUTEJIO WK €r0 aHTHI€HCBS3BIBAIOINNN (PparMeHT mo jrodoMy U3 M.
1-10, mpu4eM aHTUTENO MM €r0 aHTHIE€HCBSI3BIBAIOLINN (DparMeHT KOHKYPUPYET 3a
CBSA3bIBAHUE C AKTUBMHOM A C OTaJOHHBIM aHTUTENIOM, COAEpXKalUM Mapy
nocyieoBaTeNbHOCTElN BapuadbenbHol obmactu Tsokenoit nernu (HCVR)/BapuabenbHoit
obxactu nerkoit uenu (LCVR), BeiOpannyro u3 rpymmsl, coctosimed n3 SEQ ID NO:
2/10, 138/146 u 194/146.

12. BeineneHHOE aHTUTEJIO WK €0 aHTHIeHCBS3BIBAIOINNN (PparMeHT mo jrodomMy U3 M.
1-10, mpuyeM aHTUTENO WM €r0 aHTHUI€HCBSI3bIBAIOIINI (PPArMEHT CBA3BIBAETCS C TEM

J)K€ SIUTONOM HAa aKTUBMHE A, UYTO M 3TAJOHHOE AaHTHUTENO, COIepIKallee Mapy



13.

14.

15.

16.

17.

18.
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nocnenosatenpHocTeit HCVR/LCVR, BeiOpanHyto u3 rpymmsl, coctosmeii uz SEQ ID

NO: 2/10, 138/146 u 194/146.

BrieneHHOe aHTUTENO WM €r0 aHTHIeHCBSI3BIBAIOLINK (parMeHT mo Im. 1, mpuyem
AHTUTENI0 WM  €r0  aHTUTCHCBSA3BIBAIOIIMN  (PAarMEHT  COAEPXKUT  TMapy

aMuHOKKCTIOTHBIX nocienoBarenbHocTeit HCVR/LCVR SEQ ID NO: 162/146.

BoieneHHOe aHTUTENO WM €r0 aHTHIEHCBSI3BIBAIOLINK (parMeHT mo 1. 1, mpuyem
AHTUTENIO WM €ro aHTUIeHCBs3bIBAOIIMN (parmeHT comepxut aomeHsl HCDRI-
HCDR2-HCDR3-LCDR1-LCDR2-LCDR3, cOOTBETCTBEHHO, BBIOpAaHHBIE U3 TPYIIIIbI,
cocrosiedt u3: SEQ ID NO: 164-166-168-148-150-152.

dapmareBTHUECKasi KOMIO3ULUS U1 HHTHOMPOBAHHS OIMOCPEIOBAHHOIO AKTUBUHOM
A nyTH mnepenayM CHUTHAjJA, COAEpKAINas AHTUTENO MM AHTUI€HCBSI3bIBAOIIUIA
¢dparment no mobomy u3 nm. 1-14, u papManeBTHUECKH TPUEMIIEMBbIH HOCUTENb W

pazbaBUTEND.

dapmareBTHYeCcKasi KOMIO3HUIMS IJI1 HHIMOUPOBAHUSI OTIOCPEIOBAHHOTO aKTHBHHOM
A TyTM Tiepeavd CHUTHaja, COAep Kallasi aHTUTENO WM AHTUTEHCBS3BIBAOLIUI
¢bparmenT mo Jrobomy wu3 mm. 1-14, anrtaromucr GDF8 wu ¢apmaneBTruecku

NpUEMJIEMbIH HOCUTENb HIH pa30aBUTENb.

dapmanieBTHUECKAsT KOMITO3HLUS 1O 1. 16, B koTtopol antaronuct GDF8 BeiOuparot
u3 rpynmel, cocroseit u3 unarudupyromero GDF8 cnutoro Oenka, anturena k GDF8

U aHTUTEHCBs3bIBaOIero gpparmenta anturena k GDFS.

®dapmanesTudeckas kommosunus no 1. 17, B koropoil antaroHuct GDF8
npexacrasisier coboi antuteno k GDF8 wmnu ero aHTUreHCBs3bIBAOIUN (pparMeHT,
COIep KAl OMpeNesIFoIIe KOMILIeMeHTapHOCTh obyactu Tsokenont neru (HCDR)
u3 HCVR, conmepxameit SEQ ID NO: 217, u onpenensirouiue KOMILIEMEHTAPHOCTh
obnactu nerkoii nenu (LCDR) uz LCVR, conepskameii SEQ ID NO: 221.
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®dapmanesTuyeckas kommosuuus no 1. 17, B koropoil antaroHuct GDF8
npexncrasisier coboit antuteno k GDF8 wmnu ero aHTuUreHcBs3bIBarOIUN (pparMeHT,
COZIEePIKALLHIA:

a) Tpu HCDR, umeromne SEQ ID NO: 218, SEQ ID NO: 219 u SEQ ID NO: 220 u

b) Tpu LCDR, nmerommme SEQ ID NO: 222, SEQ ID NO: 223 u SEQ ID NO: 224.

IIpumeHeHne aHTUTENA WK AaHTUTEHCBA3BIBAIOLIErO (pparMeHTa o jmodomy u3 mim. 1-

14 nnst yBenUYeHHs] MBILIEYHON MACChI WJTH CHIIBI y CYOBeKTa.

IIpumenenne QapManeBTUUECKOW KOMIIO3UIMM TO Jrobomy u3 mam. 15-19 nos

YBECJINYCHUA MBIITIIEUHONH MaCChl UJIU CHUJIBI Yy Cy6”beKTa.

IIpumeneHne aHTHTENA WM aHTHTE€HCBA3BIBAIOLIETO (hparMeHTa no JrodoMy u3 mi. 1-
14 nns neveHws, NpenynpekAeHUs WM YMEHBIIEHHUS MHTEHCUBHOCTU 3a00JIeBaHUS

WINA HAPYLIEHUs, XapaKTePU3YIOIErocs CHUKEHHON MBILIEYHON MAacCON WU CUJION.

[TpumeneHne QapManeBTHYECKOW KOMIO3UIMH MO Jrobomy u3 mam 15-19 mis
JCUCHUA, MNPEAYNPCKACHUA HWIH YMCHBIICHUA HWHTCHCHBHOCTHU 3a00JIeBaHUsT WU

HapyLIEHUs, XapaKTEPU3YIOLIErocss CHUKEHHON MBILIEYHON MacCOU MIJIU CUJIOMN.

I[Mpumenenne mno mn. 22 wmm 23, mnpuueM 3a00JeBaHUE WU HAPYLICHUE,
XapaKTePU3YIOIIEeeCs] CHIDKEHHOW MBIIIEYHON MAacCOW WM CHJIOH, BBIOUPAIOT W3
TPYIIbL, COCTOSIIEN W3 CApKOMEHMM, KaXeKCHH, MBbIIIEYHOrO IOBPEXACHNUS,
MBIIIIEYHON cabocTH/aTpoduu, 3JI0KAYECTBEHHON OIMyXOJH, OKUPEHHsS, CaxapHOro
nuadbera, apTpuTa, PACCESTHHOTO CKJIepo3a, MbIIEYHOH nuctpoduu, OOKOBOTO
aMuoTpodrueckoro ckieposa, OonesHu ITapKHHCOHA, OCTEONOpPO3a, OCTEOAPTPUTA,

OCTEOIEHUH U META0OIMUECKOTO CUHApOMA.

[IpumeHeHNe aHTHTENIA WK AHTUTEHCBSI3bIBAIOIIETO )parMeHTa mo Jirodomy us3 mm. 1-
14 nnsa nedyeHus, NpeaynpeXKACHUs] WM YMEHBLICHUS UHTEHCUBHOCTH XPOHUYECKOTO

3a00J1eBaHUs TTOUEK.
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26. Ilpumenenne (QapManeBTUYECKON KOMIIO3ULMU Mo Jrodomy u3 mm. 15-19 nmns
JIEUCHUs], TPENYNPEKACHUs WIW YMEHbLUIEHUs] HWHTEHCUBHOCTH XPOHHUYECKOIO

3a00J1eBaHUS TTOUEK.



1 MkM MOHOKJIOHAIHHOTO anTuTeaa + 50 HM akTuBHHA A

YpoBeHb
3axXBay.
0-aKTHBHH A MOHOKJIOH.
AHTUTENT
(EM)

H4H10446P2 1,66+0,26 1

H4H10468P2 1,65+0,27 2

H4H10442P2 1,73+0,30 3

H4H10423P 1,62+0,25 4

H4H10430P 1,67+0,23 5

H4H10420P | 1712029 | 6 0.65 . k : : 0,01
H4H10432P2 | 1542045 | 7 28 0. : : 15 005
H4H10436P2 | 1.66£045 | 8 28 , , 3 0,04
H4H10440P2 | 1442035 | 9 , ~ , , 0.05
Kowrpors 1 | 1332014 | 10 3 : 24 : : 25 0.05
Komtpors2 | 0,78£0.10 | 11 : : : 08 024 [RE
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